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Before using the packing

1. Storage notes

When storing packings :

1.

2

4.
5.
6.

Do not open the packaging unnecessarily. “Dust” may stick to the packing or scratch it.

. Avoid exposure to direct sunlight and store in a cool place.

Ultraviolet light and humidity may promote deterioration and dimensional change of rubber and resin material.

. When storing products already unpacked, be careful that foreign materials do not stick or become embedded.

Store them in their original condition, in tightly sealed polyamide to prevent dimensional change resulting from
humidity.

Do not replace packings near any heat source such as a boiler, stove, etc. Heat may deteriorate the material.

Do not place packings near electric motors or equipment generating ozone.

Avoid hanging packings with a nail, wire or suspending them with a string as this may cause deformation and
scratches on the top end of the lip.

. Sometimes, color changes or white powder appears on the surface of packings (blooming phenomenon).

This will not affect the function of the packing.

. Rareflon rings of combination seals may be easily scratched if dropped or impacted by an external force.

Handle with care.

2. Storage period of packings

The following table shows the storage period of packings.
Use the storage period as a guide when storing.

Product Material Storage period *“Iron rubber” and “Rareflon” are trade registered
Iron rubber* (PUR) 10 years trademarks of NOK CORPORATION.
Rubber Nitrile rubber (NBR) 10 years Aorfeﬁgﬁecr%ngg%i?%hs General name
material  [Hydrogenated nitrile rubber (H-NBR)| 10 years Iron rubber Polyurethane elastomer
products Silicon rubber (VMQ) 20 years Rareflon Polytetrafluoroethylene resin
Fluoro rubber (FKM) 20 years
Rubber baked Nitrile rubber (NBR) 10 years
products Fluoro rubber (FKM) 10 years
Rareflon™ (PTFE) 20 years
Resin Polyamide (PA) 20 years
Resin fiber polyester 20 years
Fabric reinforced phenolic (—) | 20 years

® The storage periods shown above are applicable to products sealed in
standard packing and stored in a cool dry place away from direct sunlight.

® Dimensional changes due to moisture absorption of polyamide resin are not
coverd since it would depend greatly on the storage environment.

® The indicated storage periods do not account for rust formation on the metal
parts of bonded seal products, since rust is largely influenced by the storage
environment.

@ Before using a packing that has been kept in storage for an extended period
of time, check that it is free from rust.

® All compatibility data, application information, design & material information and technical data in this catalogue
are compiled as reference material to make a basic packing selection.
A selected standard design from this catalogue may not conform to the actual use of an application, due to
unknown factors of the application.
Please confirm the actual compatibility of a selected product with your application before using it.

@ The contents are subject to change without notice.

The packing described in this catalog is not designed and manufactured to be suitable for medical
devices. Do not use this packing for medical devices touching bodily fluids or body tissues.




1.What are NOK Hydraulic Sealing Systems?

(1) Hydraulic sealing systems

are general terms describing sealing systems (seals) used for moving parts (usually with reciprocal
movement) of hydraulic equipment. Different types of seals may be combined, depending on the application.
Different types of seals are classified... below according to the application, form and material.

Lip packings are most frequently used for reciprocal moving parts. An application example for a hydraulic
cylinder is shown in Fig. 1-1.

Clasofocation of sealing equipment Lip packing

(U packing, V packing)

Mold packing

(mainly used for reciprocal

Sq packing
Combined seal,

Oil seal
Oring, Dring, etc.)

Contaci ting el (mainly for rotating movement)

Mechanical seal
(for rotating movement)

Seals for )maving parts

(packing;
7 Magnetic fluid seal
Non-contacting seal gnetic iur

Labyrinth seal
metal gasket

Sealing equipment Isolation seal
(seal)

Dust seal
Rod packing

Metal gasket Buffer ring

Seals for static parts Metal flat gasket
(gasket) (including rubber baking finished)
Oring, square ring

Paper gasket

Rubber gasket

. . Fluid gasket . . . . .
[ heproducts of ok or itsgroup companies (Fig.1-1> Application example for hydraulic cylinder

Non-metal gasket

For effective application, hydraulic sealing systems should combine various sealing devices most appropriate
for specific operating conditions and usage.

(2) What are lip packings?

As its name suggests, a U packing is a general term describing a packing with a U-shaped groove as shown in
Fig. 1-2. This packing has an inner lip “A” and outer lip “B” .

Fig. 1-3 shows a U packing deformed by interference when fitted into
B (Outer lip) the installation groove, which makes the lip contact with the rod.
When fluid pressure (oil pressure) is added, the heel of the packing
becomes deformed so the complete sliding surface is intact with the
rod surface. The condition of contacting pressure distribution of the
lip and heel is closely related with the sealing characteristics of the

/ \ , packing.
Outer heel A (Inner lip) . . . C . .

Inner heel The relationship between sealing characteristics and contacting

pressure distribution is described on page 4.

(Fig. 1-2) U packing

(a) Interference (b) Contacting pressure (c) Contacting pressure
before fitting distribution after distribution after fluid
fitting pressure has worked
Interference =3}
S U, I
— N . : :
<) y )

{Fig. 1-3) Contacting pressure distribution of U packing




(3) What are squeeze packings?

This type of packing applies a rubber-like elastic object onto the sealed surface.

(Fig.1-4) Oring
An O-ring Fig. 1-4 with an O-shaped profile is a typical
squeeze packing. Significant pressure on the sealing surface is
required to compress and deform the profile for sealing. For
this reason, significant frictional resistance and high-sliding
frictional heat is created resulting in a short life of the packing.
To reduce sliding frictional resistance and frictional heat, the
compression and deformation ratio of the O-ring should be
decreased, which will, however, reduce the sealing ability.

(4) How do packings seal?

By what means do packings for reciprocal
movement seal hydraulic fluid? A U packing serves
as a good example to illustrate sealing capability.

As shown in Fig. 1-6, when the rod moves to the right, the U
packing is contacting with the rod under pressure distribution

created by the peak pressure (P1max) that is higher than the inner

pressure (P1). Thickness of the fluid/oil passing through the

packing becomes thinner as the absolute value of the maximum

contacting pressure gradient of the hydraulic pressure of the
pressure distribution |dp/dx|max,r becomes greater.
Conversely, when the rod moves to the left by the inner
pressure (P2) on the U packing Fig. 1-7, the thickness of the
fluid/oil passing through the packing depends on absolute
value of the maximum contacting pressure gradient of the
atmospheric pressure |dp/dx|maxm.

To reduce friction, a fluid/oil film on the sliding surface of the
packing is necessary. NOK designs packings with well-balanced
contacting pressure distribution to form optimum fluid/oil film
on the sliding surface.

(Hydraulic pressure

; P1 max--

max b P1: Pushing stroke pressure

(Atmospherlc pressure)

Fig.1-6) Contacting pressure distribution (pushing stroke)

(Hydraulic pressure) E 4} (Atmospheric pressure)
P2

P2 max--

(%)max,M

P2: Pulling stroke pressure

Fig.1-7> Contacting pressure distribution (pulling stroke)

Rareflon ring

Rubber ring

(Fig. 1-5) Example of combined seal

To decrease friction, a combined seal (called a SP seal) has
been developed with low-friction rareflon (PTFE) on the
sliding surface Fig. 1-5.

Compared to the lip packing, the combined seal has a lower
sealing ability but offers lower sliding resistance. Because of
these characteristics, this seal is mainly used as a piston
packing for hydraulic cylinders.

The minimum oil film thickness of the sliding surface depends
on the maximum contacting pressure gradient, speed, and oil
viscosity, and can be determined from the formula (1) below.

h:M 8uU
9 | dp/dx | max

i - Oil viscosity (Pa+s)
U : Speed (m/s)
| dp/dx | max : Absolute value of the maximum
contacting pressure gradient
(Pa/m)

In the case of a hydraulic cylinder, the thickness of the fluid/
oil film created at the pushing stroke (when the rod extends)
(hP) and at the pulling stroke (when the rod compresses) (hM)
can be determined respectively by the formula (2) and (3).

_ 8uUp
he Mg | dp/dx | maxp

_ 8uUwm
i A/Q | dp/dX | max,M

UP : Speed of the pushing stroke (m/s)
UM : Speed of the pulling stroke (m/s)
| dp/dx |max,p : Absolute value of the maximum contacting
pressure gradient of hydraulic pressure at
the pushing stroke (Pa/m)
| dp/dx [max,m: Absolute value of the maximum contacting
pressure gradient of atmospheric pressure
at the pulling stroke (Pa/m)

Therefore, if the speed of both the pushing and pulling
stroke is the same (UP=UM), hP = hM is the condition for
sealing and the packing satisfying the formula below

| dp/dx |max,P = | dp/dx ‘ max,M

can be regarded to have a good sealing performance.



(5) Lubrication characteristics

One of the most important features of a packing
for reciprocal movement is to have low friction on
the sliding surface to assure long life.

To reduce friction, proper lubricant (oil film) is necessary for
the sliding surface of the packing for reciprocal movement.
How do lubrication characteristics change according to
operating conditions?

To understand globally the lubricating requirements of a
packing’ s sliding surface, it is necessary to know dynamic
friction characteristics when pressure, speed and fluid oil
viscosity effecting the surface have changed.

An example of a U packing for a hydraulic cylinder rod helps
explain this. The relationship between nondimensional
characteristics value G, that is determined by the form of U
packings and its operating condition and the friction
coefficient f, is determined in Fig. 1-8. The range where the
friction coefficient has a positive gradient is described as
fluid lubrication in the lubrication theory. Within this range,
the rod and the packing are in contact with each other
through oil film, assuring a long packing life without
wearing, even if a relative reciprocal movement occurs.

Within the range where the coefficient (f) has a negative
gradient, the oil film between the packing and the rod is
destroyed. This range is called the non-fluid lubrication
area.

|
Non-fluid | . N

Fluid lubricat
lubricationareac}:> uid lubrication area

Friction coefficient (f)

Gc

Non-dimensional characteristics value (G)

(Fig.1-8) Example of non-dimensional characteristics graph (U packing)

Where,

f . Friction coefficient

¢ : Constant that is determined by the condition of oil film
G : Non-dimensional characteristics value (=uLU/Pr)
Pr : Compression force of packing (N)

W : Viscosity of fluid oil (Pa-s)

L : Circumference length of the shaft (m)

U: Speed (m/s)

Switching point Gc of the non-dimensional characteristics
value where the fluid lubrication area shifts to the non-fluid
lubrication area varies depending on the maximum
contacting pressure gradient of the packing and the surface
roughness of the rod and can be obtained by the formula (4)
below.

— 9 ([ b\|ldp
Ge= Tt(ﬁ)‘dx

- (%)2 ......... (4)

Where,
b : Contacting width of the packing (m)
p : Average contacting pressure of the packing (Pa)
Rz : Maximum surface roughness of the rod (m)

Note: The surface roughness notation in this
catalogue conforms to JIS B 0601 : 2001.

About compression force and extension force

The forces created by the rod or piston packings that are
fitted on the mounting groove and in contact with the
contacting surface (the surface of the rod or the inner
surface of the cylinder) is called compression force and
extension force, respectively. The sealing ability of packings
for reciprocal movement depends on the maximum
contacting pressure gradient of the pushing and pulling
stroke. Therefore, the values of the compression and
extension force are not sufficient to judge the sealing ability
of a packing for reciprocal movement.




= 9 Selecting, Types, and Features

Selecting material and the type most suitable for the operating condition is necessary to
obtain optimal performance of the packing. In this chapter, we will describe the application
range of seals and related products for hydraulic equipment, plus means of selection.

(1) Types and features of hydraulic seals

for reciprocating application

a. Special packings for piston seals
{Table 2-1) Hydraulic seals for reciprocating motion (Special packings for piston seals)

*Temperature

[ Nitrile rubber

[ itrile rubber for low temperature

X Pressure

I:I Without backup ring
I:I With backup ring

Hydrogenated nitrile rubber

[ ] Fluoro rubber
[ ]ironrubber

Heat resistant Iron rubber

Classifi-f NOK . . . . Remark 1) oRemark 2) Speed
TyPe| ation type Shape Material Main applicable fluid F;res;sourg(Meloi’a) . 'Ij%rrlgeroatu re 1(MC) 2ol (M/3)
[ ] [~ ]
% Iron rubber
oDl (U801) ugol
{ 35} 70 —35} )
oSl ﬁ I(rggorlu)bber U801/ -General petroleum hydraulic fluid O';)%~
{ 30 }42 =30 [ hoo
U801l —
o |OUIS Iron rubber T |1°°
E U64l I 30 42 -10: 110
© *General petroleum hydraulic fluid oil | ‘
o A505 | -Water-glycol type hydraulic fluid oil | : -5 | 100
=} +Qil-water emulsion type hydraulic fluid oil | ] | 0.008
OUHR Nitrile rubber .hog’ terlrjpfeira(tjurel petroleum 1 | | ,\"l 0
raulic fluid oi .
A567 (general petroleum hydraulic fluid oil) 2ab1 _s53] : 30
Note:When using general petroleum-derived | :
operating oil, we recommend A527. :
*General petroleum hydraulic fluid oil |
A566 | -Water-glycol type hydraulic fluid oil | : | 25 | 100
+QOil-water emulsion type hydraulic fluid oil | 0.008
OKH Nitrile rubber -Low temperature petroleum ’
hydrauli fluidoil * . | | ~1.0
A567 | (General petroleum hydraulic fluid oil) | 34l _55 ‘ 30
Note:When using general petroleum-derived | :
operating oil, we recommend A527. :
+General petroleum hydraulic fluid oil _
“© (DRareflon A305 | - Water-glycol type hydraulic fluid oil |30 10
o SPGO (1.9YF) - Oil-water emulsion type hydraulic fluid oil
s @Nitrile rubber e
c Fluoro rubber [F201 | *General petroleum hydraulic fluid oil
o +Phosphate ester type hydraulic fluid oil 35 20 160
g f +General petroleum hydraulic fluid oil —a0 100
5 (DRareflon A980 | - Water-glycol type hydraulic fluid oil
- SPG @lsll'ngF) bb +Qil-water emulsion type hydraulic fluid oil
oo FlILthri:’l:Jbbeerr F201 -General petroleum hydraulic fluid oil
=z +Phosphate ester type hydraulic fluid oil 3 20 160
[} n i n
IS, +General petroleum hydraulic fluid oil -
= (DRareflon A305 | - Water-glycol type hydraulic fluid oil r 100
1 . |sPGm ®1515'5YIF) bb - Qil-water emulsion type hydraulic fluid oil
Q] = FlILthI’eO';’uubbeerr F201 +General petroleum hydraulic fluid oil
7 b (Combination) +Phosphate ester type hydraulic fluid oil 35 20 160
c
) o
= . : -General petroleum hydraulic fluid oil 0.005
2 | SPGN 8&?&’32;3%?:;?&12@)3) *Water-glycol type hydraulic fluid oil ~1.5
5 + Oil-water emulsion type hydraulic fluid oil
g (Combination) 50 -30 110
O Rarefl *General petroleum hydraulic fluid oil
® (lagrsF)on A980 | -Water-glycol type hydraulic fluid oil
@Polyamide resir; +Qil-water emulsion type hydraulic fluid oil 40 100
(12NMor80NP -General petroleum hydraulic fluid oil
SPGW ®Nitrile rubber et *Phosphate ester type hydraulic fluid oil 72<’)J_
Flu(;)ro rubbe(rj -General petroleum hydraulic fluid oil 50
(Combination)| Hydrogenated [Ggag| .water-glycol type hydraulic fluid oil 2 120
nitrile rubber +Oil-water emulsion type hydraulic fluid oil
+General petroleum hydraulic fluid oil -
(DRareflon A305| - Water-glycol type hydraulic fluid oil |30 10
SPGC ®lslaitlrﬁz)rubber +Qil-water emulsion type hydraulic fluid oil
Fluoro rubber |[F201 +General petroleum hydraulic fluid oil A
(Combination) +Phosphate ester type hydraulic fluid oil | : 0 160
o0 CPI I(rggorlu)bber U801| General petroleum hydraulic fluid oil i|
% 7 -35} : } 100 0.01~
3 Nitrile rubber +General petroleum hydraulic fluid oil ‘ : 03
© | CPH (A102) (A103) +Water-glycol type hydraulic fluid oil
(A104) (A505) +Oil-water emulsion type hydraulic fluid oil I ‘ ‘
13, -25| ] 100




Remark 1) Depending on the size of extrusion gap, backup ring might be
necessary. Refer to Fig.2-7 on page 17 and dimension table.

Remark 2) Applicable temperature ranges for packings are indicated by
colors for each rubber material. (<See the figure to the left.)

Remark 3) When using the packing at a low speed, stick slip may occur
depending on the cylinder structure or the using condition.
In this case, consult NOK separately.

Remark 4) Some small diameter type cannot be installed with internal
groove.

Remark 5) Items with a “—” mark in the dimension table column have
unique specifications. Please consult NOK before ordering
since there is no dimension description.

Remark 6) When using a special fluid, consult NOK.

please consult NOK.
times

applicable temperature and pressure

on page 151 and 152.)

In the following case, the combined effect of operating
conditions must be carefully considered, therefore,

(1) In case of minimum pressure exceeding 3MPa at all
(2) In case of using packing at the border range of

(3) In case of using packing with extremely short strokes
(See examples of using with extremely short strokes

(4) In case of using packing when speed of extending
stroke of rod is greater than that of contracting stroke

Stroke | Slidin Remark ) Dimension
(mm) resistan%e Ilrrlmt%tgrg;taetaogr(\;\g\sg Feature table(page)
Medium No -Designed for large section, applicable for |+<Iron rubber U801, has excellent wear resistance and 4
wide pressure range sealing ability.
Medium Yes +Packings with a smaller section than ODI 47
-Improvement has been made to prevent damages
Medium Yes ) . caused by back pressure. 49
*Designed for smaller section, and able to | . \1aterial with heat resistance, U641 is also available.
be fitted into integrated groove
-Improvement against stick slip has been made.
+The friction resistance is low and an improvement has
Small Yes be.zer) made to prevent damages caused by back pressure. 50
-Nitrile rubber that has excellent low temperature
resistance is employed and can be used with special
low temperature hydraulic fluid oil (MIL H 5606E).
-Improvement against stick slip has been made.
-Installation space is saved because of -N|t|j|le rubper that has excellent low temperature
e ; S . resistance is employed and can be used with special
Small ves bldlrgctlonalsealmgablllty by single low temperature hydraulic fluid oil (MIL H 5606E). 51
packing. +It can be used with combination of back-up ring BRL.
(See the page 37)
-This is a standard type of combination seal for wide 59
Very Yes range of application.
small +This has the same performance as that of SPG.
*Rareflon is used for sliding material. Installation space is saved because of JIS standard O ring.|
This packing has low frictional resistance,
2,000 Very Yes svher;lr:;:tgait;k slip and assuring high +This has the same performance as SPGO. This is used >4
or below small -Installation s " db f in case the service range of pressure
pace is saved because o _
bidirectional sealing ability by single
packing. . -
Very 'Thls has the same performance as SEGO: This is used 56
small Yes in case the service range of pressure is wide and
sliding speed is high. _
-Polyamide resin is used for sliding material. | - Suppresses venting leaks; provided with slit to allow
Small Yes This pagking has ;ssuring high durability. hydraulic insertiqn atedge qf sealring. ' 57
-Installation space is saved because of -Easy to attach using one point step cut on seal ring.
bidirectional sealing ability by single packing. | -More compact than SPGW.
58
*This is a seal for high pressure operation with
Ver){l Yes +Rareflon is used for sliding material. . gnplioveq ability Of SIPGf forl oil ss:draplng off. . —
sma This packing has low friction resistance ackupring material of polyamide resin to improve
eliminating stick slip and assuring high the durability. 58
wear resistance.
-Installation space is saved because of bi-
directional sealing ability by single packing. | * This packing can be fitted on to O ring groove (JIS B 60
Very \;;2“"4) 2406 P series).
small +This has less sliding friction than O ring to improve the durability.
+This can also be used for pneumatic equipment. -
Small No +Packing material, Iron rubber U801 has excellent wear 63
resistance and sealing ability.
+This packing is used for relatively low
pressure operation.
Small No +Packing material, nitrile rubber, has excellent oil 64
resistance and reduces sliding friction.




(1) Types and features of hydraulic seals

for reciprocating application

b. Special packings for rod seals
(Table 2-2) Hydraulic seals for reciprocating motion (Special packings for rod seals)

*Temperature

[ Nitrile rubber

[ itrile rubber for low temperature

X Pressure

I:I Without backup ring
I:I With backup ring

Hydrogenated nitrile rubber

[ ] Fluoro rubber
[ ]ironrubber

Heat resistant Iron rubber

Classifi-] NOK . . . . Remark 1) oRemark 2) Speed
Type CgtSIS(;r: type Shape Material Main applicable fluid F;res;sourg(Meloi’a) » 'Ij%rrlgeroatu re 1(00(:) ” (rF;]/s)
[ | | [ |
Iron rubber
IDI ﬁ (U801) uso1
35 70 -35] 100
U801 o | » 003~
ISI Iron rubber -General petroleum hydraulic fluid % | | 1.0
U4l 30 42 -10; 110
U801 I 1o
IUIS Iron rubber 5 | |
o U641 30 [42 -10; 110
= +General petroleum hydraulic fluid oil |
) AS505 | -Water-glycol type hydraulic fluid oil
;' - Oil-water emulsion type hydraulic fluid oil _25 100
-Low temperature petroleum |
. hydraulic fluid oil 0.008
IUH Nitrile rubber ~ |AS67 | (General petroleum hydraulic fluid oil) | | 80 -
Note When using genera petroleum -derived _s55) 1.0
operating oil, we recommend A5, | |
" +General petroleum hydraulic fluid oil | | *P* B 120
= G928/ -Water-glycol type hydraulic fluid oil
g + Oil-water emulsion type hydraulic fluid oil
'g
S ®I(r8gorf)bber -General petroleum hydraulic fluid oil 0.03~
0 UNI o U801 | -Low temperature petroleum ’
oo ®S|I|C0n rubber hyd lic fluid oil 1.0
£ (s813) ydraulic fluid oi Ll L o
< (Combination)
o
= +General petroleum hydraulic fluid oil
B (DRareflon A305 | -Water-glycol type hydraulic fluid oil e 100
o SPNO (19YF) + Oil-water emulsion type hydraulic fluid oil
» @Nitrile rubber . : N————
Fluoro rubber +General petroleum hydraulic fluid oi B
(Combination) i +Phosphate ester type hydraulic fluid oil % o 10
+General petroleum hydraulic fluid oil
(DRareflon A980 | -Water-glycol type hydraulic fluid oil 40 100
2 | SpN (19YF) + Oil-water emulsion type hydraulic fluid oil
© @Nitrile rubber —
3 Fluoro rubber [g501 -General petroleum hydraulic fluid oil = 0 60
S (Combination) +Phosphate ester type hydraulic fluid oil 0.005
I +General petroleum hydraulic fluid oil ,\',1.5
-_g (DRareflon A305 | - Water-glycol type hydraulic fluid oil -30 100
E |spns (55YF) + Oil-water emulsion type hydraulic fluid oil
S @Nitrile rubber e
Fluoro rubber |F201 *General petroleum hydraulic fluid oil . o
(Combination) +Phosphate ester type hydraulic fluid oil 3
+General petroleum hydraulic fluid oil
A305 | -Water-glycol type hydraulic fluid oil
®}§§lreré§>n +Qil-water emulsion type hydraulic fluid oil 10
ore @Nitrile rubber General petroleum hydraulic fluid oil
F : c I oL -
luoro rubber |F201 +Phosphate ester type hydraulic fluid oil | 2 2 160
(Combination) |




Remark 1) Depending on the size of extrusion gap, backup ring might be
necessary. Refer to Fig.2-7 on page 17 and dimension table.

Remark 2) Applicable temperature ranges for packings are indicated by
colors for each rubber material. (<See the figure to the left.)

Remark 3) When using the packing at a low speed, stick slip may occur
depending on the cylinder structure or the using condition.
In this case, consult NOK separately.

Remark 4) Some small diameter type cannot be installed with internal
groove.

Remark 5) Items with a “—” mark in the dimension table column have
unique specifications. Please consult NOK before ordering
since there is no dimension description.

Remark 6) When using a special fluid, consult NOK.

In the following case, the combined effect of operating

conditions must be carefully considered, therefore,

please consult NOK.

(1) In case of minimum pressure exceeding 3MPa at all
times

(2) In case of using packing at the border range of
applicable temperature and pressure

(3) In case of using packing with extremely short strokes
(See examples of using with extremely short strokes
on page 151 and 152.)

(4) In case of using packing when speed of extending
stroke of rod is greater than that of contracting stroke

Stroke | Sliding Remark) Dimension
(mm) |resistance| et mane Feature table(page)
. -Packings with large section can be used for | -Packing material, Iron rubber U801 has excellent wear
Medium No - : . - 65
wide range of pressure. resistance and sealing ability.
. +Packings with a smaller section of IDI.
Medium ves -Material with heat resistance, U641 is also available. n
-Improvement is made to prevent damage caused by
Medium Yes back pressure. 73
+Heat resistant U641 is also available.
+Packings with small section can be fitted
in integrated groove.
-Improvement is made to prevent the damages caused
by back pressure.
Remark 4) -Material with excellent cold resistance, nitrile rubber
Small Yes A567 is also available. This can be used for special low 74
temperature oil (MIL H 5606E).
+Heat resistant, wear resistant hydrogenated nitrile
rubber (H-NBR) G928 material also available.
Medium No *This packing is used for low temperature | +Iron rubber is used for material and back ring can .
250?0 and high pressure operations. prevent the lack of interference at low temperature.
or below
Remark 4) .. L 76
Very Y;’ga *This is a standard type of combination seal and can be
small used for wide range of operation.
+Rareflon is used for sliding material. This _
packing has low frictional resistance,
eliminating stick slip and assuring high
Ver Remark 4) wear resistance. +This has the same performance as SPNO. This is used 78
sma){l Yes in case the service range of pressure is wide and
sliding speed is high. .
+Rareflon is used for sliding material. 79
Very \;;”S“ar“) This packing has low friction resistance | -Compared to SPNO and SPN, the product is excellent
small eliminating stick slip and assuring high in the sealing performance.
wear resistance. -
*Rareflon is used for sliding material. «This packing can be fitted on to O ring groove (JIS B 81
This packing has low friction resistance 2406 P series)
Very eliminating stick slip and assuring high SThi T - : :
small No wear resistance. This hf3.s less sliding friction than O ring to improve the
«Installation space is saved because of bi- durablllty. ] ) —
directional sealing ability by single packing. | * This can also be used for pneumatic equipment.
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(1) Types and features of hydraulic seals

for reciprocating application

c. Packings for both piston and rod seals

X Pressure

I:I Without backup ring
I:I With backup ring

(Table 2-3) Hydraulic seals for reciprocating motion (Packings for both piston and rod seals)

*Temperature

[ Nitrile rubber

[ Nitrile rubber for low temperature

[ ] Fluoro rubber
[ ]ironrubber

[ ] Heat resistant Iron rubber

Type

Classifi-
cation

NOK
type

Shape

Material

Main applicable fluid

Remark 1)
Pressure(MPa)

Remark 2)
Temperature (°C)

-50 -40 -20 0 100 200

Speed
(m/s)

Packings for both piston and rod seals

U packing

UPI

Iron rubber
(Us01)

usol

usl

Iron rubber
(Uso1)

U593

-General petroleum hydraulic fluid

0 20 40 60

3035

-35 100

0.03~

21

1.0

-35] 1 80|

UPH

Nitrile rubber
Fluoro rubber

A505

+General petroleum hydraulic fluid oil
+Water-glycol type hydraulic fluid oil
+ Oil-water emulsion type hydraulic fluid oil

F357

+General petroleum hydraulic fluid oil
+Phosphate ester type hydraulic fluid oil

15 32

-25] 100

-10; 150

USH

Nitrile rubber
Fluoro rubber

A505

+General petroleum hydraulic fluid oil
Water-glycol type hydraulic fluid oil
+ Oil-water emulsion type hydraulic fluid oil

A567

-Low temperature petroleum

L

ha/draullcﬂmd oi o
(General petroleum hydraulic fluid oil)
Note:When using general petroleum-derived
operating oil, we recommend A527.

F357

+General petroleum hydraulic fluid oil
+Phosphate ester type hydraulic fluid oil

21

0.008
~1.0

-25] 100

-55| |

-10; 150

V packing

VO9F

Fabric reinforced
nitrile rubber

21AG

+General petroleum hydraulic fluid oil
+Water-glycol type hydraulic fluid oil
+Qil-water emulsion type hydraulic fluid oil
Water

@i
:]30 52

0.05
~1.0

-25 100

V96H

u
mi
y
<
<

Nitrile rubber
Fluoro rubber

A505

+General petroleum hydraulic fluid oil
+Water-glycol type hydraulic fluid oil
+ Oil-water emulsion type hydraulic fluid oil
Water

F357

+General petroleum hydraulic fluid oil
+Phosphate ester type hydraulic fluid oil
+Agricultural chemicals

©]30
PG

-25 100

| 0.05
| ~0.5
150

-10




Remark 1) Depending on the size of extrusion gap, backup ring might be
necessary. Refer to Fig.2-7 on page 17 and dimension table.

Remark 2) Applicable temperature ranges for packings are indicated by
colors for each rubber material. (<See the figure to the left.)

Remark 3) When using the packing at a low speed, stick slip may occur
depending on the cylinder structure or the using condition.
In this case, consult NOK separately.

Remark 4) Some small diameter type cannot be installed with internal
groove.

Remark 5) Items with a “—” mark in the dimension table column have
unique specifications. Please consult NOK before ordering
since there is no dimension description.

Remark 6) When using a special fluid, consult NOK.

In the following case, the combined effect of operating

conditions must be carefully considered, therefore,

please consult NOK.

(1) In case of minimum pressure exceeding 3MPa at all
times

(2) In case of using packing at the border range of
applicable temperature and pressure

(3) In case of using packing with extremely short strokes
(See examples of using with extremely short strokes
on page 151 and 152.)

(4) In case of using packing when speed of extending
stroke of rod is greater than that of contracting stroke

Stroke | Sliding ||nstallatiorith Dimension
(mm)_|resistance|infegrated proove Feature table(page)
+This can be used both for piston and rod
Medium No seals. -Material, Iron rubber U801, has excellent wear g4
This packing has large section and can be | resistance and sealing ability.
used for wide range of operations.
Remark 4) -;F:;Tscan be used both for piston and rod *This is a type with smaller section of UPI.
Small Yes “This .ackin has small section and can be -Improvement has been made to prevent damages 88
IS packing caused by back pressure.
fitted in integrated groove.
*This can be used both for piston and rod | «Nitrile rubber and fluoro rubber are available
Medium No seals. for material to assure wide range of operating 90
+This packing has large section and can be | temperature.
used for wide range of operations. -Wide variation of size is available.
2,000 9
or below - This can be used both for piston and rod
Remark®)|  seals, hisi ith ion of
Small Yes -This packing has small section and can be +This is a type with a smaller section of UPH. —
fitted in integrated groove.
95
Large No +This is a standard type of V packing. —
+This can be used for severe operating
conditions by plying packings according
to the operation pressure. _
L N ’ Installatl(?n W'd.th is larger than U packings. +Compared with VI9F, this is selected in case the
arge ° Less sealing ability than U packings. sealing performance is more important.

11
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(2) Types and features of dust seals

a. Dust seals for reciprocating motion
The main feature of a dust seal is to seal outside dust. In addition, a sealing
system using a dust seal, combined with rod packings and a buffer ring, can
prevent oil film being scraped out.

Specific performance will vary depending upon the type of dust seal. Therefore,

if maintaining oil film on a cylinder is more important, please consult NOK.
(Table 2-4) Dust seals for reciprocating motion

*Temperature

[ Nitrile rubber

[ Nitrile rubber for low temperature

[ ] Fluoro rubber
[ ]ironrubber

[ ] Heat resistant Iron rubber

NOK ; 3 f ] o &V | pust proof | Ol scraping
Type type Shape Material Main applicable fluid . Isrl';g)eoraturem(o C) v |performance perforr%%#nce
®lron rubber
(Uso1) ‘
DKI @Cold rolled steel uso1 O Medium
plate sheet
(HEt) (SPCC) -39 100
®lron rubber
(Us01)
DWI @Cold rolled steel uso1 © Small
plate sheet
(SPCC) -55 100
®lron rubber
(Uso1) Very
DWIR @Cold rolled steel | U801 O fl
plate sheet sma
(SPCC) -55 100
SRR o , V
DKBI @Cold rolled steel = © er3{l
plate sheet U641 | | sma
(SPCQ) -10 110
SSSN Mlron rubber ‘
N\ (U801) uso1 | 0 Ver
DKBI3| | @Cold rolled steel | @) Y
I 55 I I small
plate sheet U641
(SPCQ) -10 110
@~ MIron rubber :
(Us01) Ver
DKBZ @Cold rolled steel uso1 @) )fl
plate sheet sma
" (SPCC) -55 | oo
T.‘i (DNitrile rubber AT95 20 100
& Fluoro rubber . .
% | DKB @Cold rolled steel | A980 Outside dust [ ko O S\/é;)ﬁ
a plate sheet -55
(SPCC) F975 Y I — 150
(DNitrile rubber A104 -20——L—100
Fluoro rubber AT95
DKH @Cold rolled steel | A980 | 80 O Medium
plate sheet -55
(SPCC) F975 -20 T i 150
Iron rubber .
DS % (U8oD) U801 O Medium
—35} : } 100
Iron rubber
LBI % (U80D) U593 @) Small
-35] [ oo
A505 =25 100
Nitrile rubber
LBH b Fluoro rubber AS6T _|55 | | o O Small
F357 -10 § | 150
AS05 25 | o
LBHK Nitrile rubber | | | O Small
A567 i m
®I§arefl)on A305 _3|° 100
11YF
DSPB @Nitrile rubber O Small
Fluoro rubber F201 Y 150




Remark 1) Applicable temperature ranges for packings are indicated by
colors for each rubber material. (<See the figure to the left.)

Remark 2) When using the packing at a low speed, stick slip may occur
depending on the cylinder structure or the using condition.
In this case, consult NOK separately.

Remark 3) Some small diameter type cannot be installed with internal
groove.

Remark 4) Items with a “—” mark in the dimension table column have
unique specifications. Please consult NOK before ordering
since there is no dimension description.

Requirement| Installation with Dimension
of stopper [integrated groove Feature table(page)
*This is a standard type of dust seal of Iron rubber with high

No No 98
dust proof performance.

*Employing Iron rubber as material, this seal serves under

No No - . . 100
severe dust conditions such as construction equipment.

+Employing Iron rubber as material, this has the same

No No performance as DWI, excellent in preventing of oil scraping | 101
out and in follow-ability to the eccentricity.

-Employing Iron rubber as material, this is a double-lip dust
No No seal to prevent oil scraping off. 102
-This is a seal to prevent entry of dust and P ping oft.
protect equipment and maintain sealing
performance of packings.
*Small one point hole in DKBI oil lip allows pressure build-
Yes No 103
up to escape and prevents loss or damage to the dust seal.
*Thanks to the improved dust resistance of the DKBI,
Yes No the dust seal provides a better balance between dust 104
resistance and oil scraping performance.
105
-Employing nitrile rubber as material, this is a double-lip
Yes No . . —
dust seal to prevent oil scraping off.
-Employing nitrile rubber as material, this is a single-lip dust seal. | 106

No No Material

AT95: for diameter 8300 or below —
A104: for diameter over @300 —
- Ves *Employing Iron rubber as material, this is a single-lip all 107
rubber dust seal.
+This product uses the iron rubber as the material, and is
— Yes a double-lip rubber-only dust seal aiming at preventing 109
-This is a seal to prevent entry of dustand | Scrape-out of oil.
protect equipment a?d maintain sealing *This is a double-lip all rubber dust seal to prevent oil 110
performance of packings. scraping off

- ves *This can be fitted into a integrated groove. | .\isjle rubber and fluoro rubber are available as material _

for wide range of operating temperature. 110
+This product has a sub-lip in the dust lip, is effective in preventing
water from entering, and can be used both indoor and outdoor.

— Yes *This product has a notch in the oil lip and lower back of the 112
packing, and is excellent in accumulation pressure prevention
characteristics.

. i 113
remark3 | *Prevents entry of dust, protects equipment, | | Rareflon is used for sliding material. This packing has low

— Yes and maintain, sealing performance of fricti - A . ;

packings. rictional resistance, eliminating stick slip. B

13



*Temperature
(2) Types and features of dust seals [ Nitrile rubber

b.Dust seals for oscillating application [ Fluoro rubber

Dust seals for oscillating motion are mainly used for hinge pin and bush parts. [ ron rubber

In contrast to dust seals for reciprocating motion, the shape of lip is specially [C] Heat resistant Iron rubber
designed to reduce torque and have a relief effect by rear-side greasing, this _
assures good performance in severe dust conditions. — ufjéfa%oég il;%sr:sfjgéer

(Table 2-5) Dust seals for oscillating and rotating movement

Classifi-| NOK : f " g iy
Type| .o Shape Material Main applicable fluid Pressure (MPa) Temperature (°C)
Cat'on type -50 -40 -20 0 100 200
S = ~@ | @lron rubber uso1 [ |
5 8 2 [pL @Clold ro}iled steel _
== | & plate sheet
= & > (SPCC) U593 U 100
g T -Outside dust i
o= @lron rubber
25 9 @ | " (u4s1)
O=| 9 |DLI2 ®Clold rorgled steel | U451 —
O = plate sheet
s T 0] fsped EREE

(3) Types and features of related products for hydraulic equipment

Selecting the right combination of packings and related products for the specific operating conditions will insure
proper sealing effectiveness.

(Table 2-6) Relating products for reciprocal movement

Classifi-{f NOK . . . . Remark 1)
- P MP o
Type| Gtion type Shape Material Main applicable fluid | resziurefo as)o . :IA'Oerir;Opeoraturel(0 C) .
L T[T 55 [ [ T T oo
uso1
5 ®lron rubber
o HBY @Polyamide resin [U641 | -General petroleum hydraulic fluid
v @ (12NM or 8ONP)
_f‘a‘ S UH05 T ©
(%] H
o5 & (DRarefl -General petroleum hydraulic fluid oil | L1 _39
=2 2 (ar$F)on A305 | - Water-glycol type hydraulic fluid oil | 100
bt HBTS 55Y - Oil-water emulsion type hydraulic fluid oil
o @Nitrile rubber TR
n Fluoro rubber |F201 *General petroleum hydraulic fluid oil — 1
+Phosphate ester type hydraulic fluid oil | =TT T35 i
Rareflon B
R @ (052F)
-55 220
Rareflon -
WRT2 @ (08GF)
& —55] 220
= WR @ Fabric reinforced |12RS _
© henolic resin
g p 15Rs -55 120
- WRR Fabric reinforced |12RS _
g phenolicresin - 15p5 . General petroleum hydraulic fluid oil L ; -
o +Water-glycol type hydraulic fluid oil ‘
3 Resin fiber polyester + Oil-water emulsion type hydraulic fluid oil
1S WR (88RS) +Phosphate ester type hydraulic fluid oil B ;
T +Low temperature petroleum hydraulic fluid oil 60 : 130
S ‘
s |E.
S | se Rareflon .
o |G| KT @ (05ZF) |
é © -55 3 220
= ‘
g
'E BRT2
o bias-cut Rareflon _
2 (19YF) ‘
4&; BRT3 % =55 220
z ‘
@ o0 no cut endless type
£
S |BRN2 %
S bias-cut Polyamide resin _
0
(80NP) -General petroleum hydraulic fluid oil ;
BRN3 -Phosphate ester type hydraulic fluid oil 3 | 120
no cut endless type -Low temperature petroleum hydraulic fluid oil i
Polyamide resin B
BRL @ (63NP) |
Cut type -55 | 120




In the following case, the combined effect of operating

conditions must be carefully considered, therefore,

please consult NOK.

(1) In case of minimum pressure exceeding 3MPa at all
times

(2) In case of using packing at the border range of
applicable temperature and pressure

(3) In case of using packing with extremely short strokes

Remark 1) Permissible temperature ranges for dust seals are indicated by
colors for each rubber material. («<-See the figure to the left.)
Remark 2) When using the packing at a low speed, stick slip may occur
depending on the cylinder structure or the using condition.
In this case, consult NOK separately.

Remark 3) Combination backup ring part numbers are listed on each
applicable packing’s dimension table.

on page 151 and 152.)

(See examples of using with extremely short strokes

Speed Dimension
(m/s) Feature table(page)
*This is a dust seal for oscillating and rotating +The product uses the iron rubber as the material, and is the
- . . . . . . . 115
movement for hinge pin and bush. Thiscan be | standard type of hinge pin seal excellent in dust resistance.
used under severe dust conditions to improve
the durability of the equipment.
*Relief effect makes easy to drain used grease
- when filling up new grease. *This is mainly used to the housing diameter exceeding ©160. 116
Speed Dimension
(m/s) Feature table(page)
0.03 +Special shaped slit at the sliding lip that can leak back pressure
o . . 117
~1.0 |.Thisisused in combination with rod packing eliminates the pressure between the rod packing and buffer ring.
to absorb the impact and fluctuating pressure
at high load, to isolate high temperature fluid, | . This has the same function as that of HBY.
0.005 | andtoimprove the durability of the packing. | -This has small friction resistance and suits for high speed,extremely 118
;1 5 short stroke operation.
: +Aslit on the tapered surface (non-sliding surface) can leak back .
pressure.
+Supplied in hoop (10m/roll) enabling to be cut according to the
cylinder diameter. ] ] ] o ) 120
+Rareflon is used for material. This wear ring has low frictional resistance
0.005 eliminating stick slip.
~15 |.Thisi ) .
Th|s s l.Jsed as bearln'g.of piston to prevent +Rareflon is used for sliding material. This packing has low frictional _
its scoring or eccentricity and to improve the - TR - -
s . resistance, eliminating stick slip.
durability of the packings.
121
+Excellent compression proof and wear resistance because of its fabric —
— - - reinforced laminated phenolic resin material.
0.005 *This is used as bearing of rod to prevent its -One bias-cut is provided on the ring. _
~1.0 scoring or eccentricity and to improve the
) durability of the packings. -
-This is used as bearing of piston & rod to *Resin fitber PE.IYGS'EI?}: materlilal i? used to boost ihm Pactt strsngthf ?R.d
: : e revent cracking. The excellent compression characteristics of this
prevent its scoring or eccentricity and to %aterial also engable amore compac[g design. o ) 124
improve the durability of the packings. ~Resin fiber polyester has low bending strength and is easy to assemble, making it suitable for thin rods.
+This is used in combination with piston packings and wear rings to prevent damages of packings caused by foreign
0.005 object in oil within the cylinder and to improve the durability of packings.
'\.fl 5 *When used in combination with rod packing and metal bush, damages of the rod can be prevented because of the 126
: foreign object submerging function of rareflon.
+One point cut is provided and oil pressure bypass slot is also provided to prevent pressure accumulation.
- -Standard cutting shape is bias-cut (BRT2). If there are no problem Remark 3)
for installation, no cut endless type (BRT3) can be also used. -
*This is used to prevent extrusion of packings
and to improve the pressure resistance of the
_ packings. +Standard cutting shape is bias-cut (BRN2). If there are no problem Remark 3)
for installation, no cut endless type (BRN3) can be also used. o
o +Thisis a backup ring that also serves as a wear ring. Remark 3)
It can be used as the OKH type wear ring and as an OKH backup ring. B
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(4) Application range of backup ring
a.The role of backup ring

If the extrusion gap is too large for the operating pressure of
the packing, the heels of the packing may be damaged by
extrosion Fig. 2-1.

In such case, a backup ring is necessary to prevent extrusion
of the packing and to improve the durability Fig. 2-2.
Fig.2-7 on page 17 shows the relationship between
operating pressure and extrusion gap.

b.Mechanism preventing extrusion

When the pressure is loaded, the backup ring is compressed
and deformed to reduce the gap (g' — 0), which prevents
the extrusion of the packing heel Fig. 2-3 and 4.

Extrusion

-7/

Extrusion gap: g >

gy -

N

(Fig.2-1)

i

Backup ring

odkupiing

v

%5
RS

5
S

%5

oo
X%

XXX

—
SRR

RS

e

[y -

(Fig.2-2>

Pressure (—

L.

(Fig.2-3)

c. Application range of backup ring

Material characteristics required for a backup ring are
easy compression deformation and extrusion resistance
under working pressure. Friction resistance and low-
friction characteristics are also important because a
compressed and deformed backup ring moves in contact
with the sliding surface. Considering these requirements,
NOK made available two engineered plastic materials;

(Table 2-7) Guideline for backup ring material selection

<Fig.2-4)

polytetrafluoro- ethylene (PTFE) resin (NOK rareflon)
and polyamide resin. Rareflon is mainly used, while
polyamide resin with high rigidity against deformation
is used in high pressure conditions. Table 2-7 shows
guidelines for material selection and Table 2-8 on
page 17 shows the sign and characteristics of these
materials and applicable packing type signs.

Pressure

Pa)| 0 14

M
Packing material ( | | 3\2 315

70

Iron rubber

Rareflon
Nitrile, fluororubber,

Polyamide resin

' 3% Combination of NOK rareflon and

. polyamide resin (Fig. 2-5)

1 %Thin rareflon sheet (see Fig. 2-6):
etc. . Effective in adapting to the current
! groove or as a measure against
abrasion (wear) in the heel section.

Remark 1) This table is a guideline for backup ring material selection. In selecting a packing,
conditions other than pressure, such as extrusion gap, temperature, and packing

shape, should also be considered.

Remark 2) Some of the packing profiles, especially small sizes, may not fit in the appropriate

groove.

Remark 3) The dimensions of the polyamide resin may change due to moisture adsorption.

If moisture-proof packaging is necessary, consult NOK.

Remark 4) When using larger diameter (inner diameter (d) exceeding the classification 300mm),

consult NOK.

Polyamide resin

Rareflon
|
Pressure > B
(Fig.2-5)

Polyamide resin
Thin rareflon sheet

Pressure |

{Fig. 2-6) An example of using the
Thin rareflon sheet



(Table 2-8) Material code and characteristics of backup ring

Material NOK material code Features Durability  |Applicable packing type sign

Pure PTFE. This material is excellent in heat resistance,

10FF . . ;
cold resistance, and chemical resistance

31BF Low frictional resistance material with improved Low
frictional and creep resistance against pure PTFE N\

Rareflon 34WF Material boasts pure PTFE characteristics with enhanced OUHR
aretio wear resistance and creep resistance UPH. USH
I[UH

Standard material with high resistance against extrusion

19YF _— . .
and friction under high pressure operation

49YF Special material with improved extrusion resistance of 19YF
Material with high resistance against extrusion and

80NP | friction for high pressure. Its machining manufacturing \Y4 ODI. OSI\ OUIS,

) ) process makes large diameter seals available High UPI, USI
Polyamide resin

Material for injection molding having the same IDICISICIUIS,

12NM | performance as 80NP with smaller dimension changes UNI
by water absorption

*The dimensions of the polyamide resin may change due to moisture adsorption. If the moisture-proof packaging is necessary, consult NOK separately.

d. Extrusion limit

Fig.2-7 is extrusion limit curves prescribed by JFPS1003 and backup rings varies depending on the temperature,
showing extrusions of rubber material for packings. pressure, and operating time. Therefore, please refer to
This figure also shows the extrusion limit curves of NOK the extrusion limit curves on dimension tables of each
backup ring materials. The extrusion value of packings type for proper application.
100
3 \ S
oF° \ SF==—1 |  NOKI2NM
60 \\ R - — Extrusi )
50 N3 NOK8ONP xtrusion gap: g
40 \ ‘\? = l l 2
\ \ S =T Nok4ove
30 \ <1 == I\—.
I~ Wah -~ NG =
BN = oz
—_ [ PU = — —
T oL \ | N O] VoK 318F, 3awF Pure PTRE o T | [ A
E \ E'S &Gr {
g \ % %"s
5 10 AN X% N
n 9 2 &P %
%] 8 AN \\}» Q< /O/
eq) ! Nk %5 0’5& h”%
g \\6& J&\db | 6/76@/
7z T 2
4 AR AN > %%ff :
-, Extrusion gap: g
3 N
2
*in the cases other than >
polyurethane elastomer - -
LT T T 1 [ N
0 0.1 0.2 0.3 0.4 0.5
Extrusion € max (mm) - - X
Note: Extrusion gap “8” is the amount of radius gap
and calculated by a diameter clearance /2.
g max indicates a maximum extrusion gap at
maximum eccentricity of operating condition.

(Fig.2-7)> Extrusion limit curves

*Extrusion limit may vary depending on the temperature, pressure, and operating time.
Therefore, please consult NOK when using under excessive high temperature and high pressure condition for long term use.
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(5) Application range of wear ring

a.The role of wear rings

Wear rings are used as bearings on a piston to prevent
scuffing the piston and cylinder, minimize the eccentricity,
and improve the durability of packings.

b.Selecting the wear rings

Select the shape and material of a wear ring according to
the operating condition. For low speed and heavy load
operations such as construction equipment, type WR with

fabric reinforced phenolic resin (NOK 12RS- 15RS)-resin
fiber polyester (NOK 88RS) is recommended.

This material has excellent characteristics against
compression load. For high speed and light load operations
or operations where stick slip may be possible, type RYT of
rareflon (NOK 05ZF) or type WRT (NOK 88RS) is
recommended. This material has excellent characteristics
against friction and wear. Table 2-9 shows the
characteristics and application range of each wear ring type.

(Table 2-9) Characteristics and application range of wear ring

Type RYT WRT2 WR+WRR WR
Shape
Material Rareflon Rareflon Fabric reinforced phenolic resin Resin fiber polyester
(NOK sign) (rareflon 05ZF) (rareflon 08GF) (NOK 12RS, 15RS) (NOK 88RS)

®Low friction and stick slip
suppresses wear ring

@Excellent wear resistance
under high speed and light
load operation

®Supplied in hoop (10m/roll)
enabling to be cut according
to the cylinder diameter

suppresses wear ring
®Excellent wear resistance

load operation

®Thin rareflon sheet has a
bias cut at one location a
any required size for
diameter and width is

Caracteristics

@®Low friction and stick slip

under high speed and light

ONOK standard wear ring
having excellent compréssion
resistance characteristics

@Excellent wear resistance
under low speed and heavy
load operation

®Wide range of diameter and
width sizé are available. Each

iece has one point biascut.
FSIZGS other than those on the
dimension table are available.)

®Wear ring with high impact
strength and lateral load
resistance

@Suitable for pistons and rods

®Each piece has one point
biascut. (Sizes other than
those on the dimension
table are available.)

nd

available ®Wear rings of rareflon (WRT)
are also available
Allowable
temperature -55~220°C -55~120°C -60~130°C
range

c.Dimension set up of wear rings

RYT (NOK 05ZF) and WR (NOK 12RS) of various diameter
sizes and width sizes are prepared so that the customer
can select them according to cylinder diameter and
groove size. For details, see the dimension table on
pages 120 to 125. Consult NOK for WRT2 (NOK 08GF)
and WR (NOK 15RS) manufacturing. Set width size “h”,
using the following calculation expression.

F-So
o*D-m-(1/3)

h min =

h min : Minimum width size of wear ring (mm)

: Load charged on wear ring (N)

So . Safety coefficient

: Allowable surface pressure of
wear ring material (MPa)

: Inner diameter of cylinder tube (mm)

: Chamfer width of wear ring (mm)
(12RS-15RS:C=0.8, 05ZF - 08GF :C=0)

Allowable surface pressure of wear ring material : 0

Fig. 2-8 shows the allowable surface pressure of wear ring
material under the oil lubrication condition.
The allowable surface pressure varies with sliding speed.

88RS

3 1
% 100 e
= S B N
[ 50 12RS T N
2 NS
%] N N
5] NN
a 10 \ \
8
g 5 E N
5 =r=108GF
« ~ N
[}
k] 05ZF \::::._
ES 1
o
< 05

0.1

0.001 0.005 0.01 0.05 0.1 05 1

Sliding speed (m/sec)

(Fig.2-8> Sliding speed and wear ring material's
allowable surface pressure



] Load thatis applied to wear ring : F ‘

The load that is applied to wear rings is based on the principle of leverage and is calculated using the following

calculation expression.
(DWhen lateral load exists

F1
(Piston) (Rod) e W
W X L2 = F1XL1 F2=F1+ W — U |
- L2 ... — W xLtitLl2 B 1rﬁﬂ
F1=W X 1 (b) F2=W X 1 (c) L L
1 2
@When lateral load does not exist
{For both piston and rod) (Fig.2-9)
N2
F*X'=(Piston'sweight+rod'sweight)+ﬁx n4D XPmax+«++(d) W Lateral load (N)
“F=Fl1=F2 L1, L2 : Distance (mm)

’ Safety rate : So \

(DWhen lateral load exists
{When impact lateral load does not exist : 1.5
When impact lateral load exists : 4

@When lateral load does not exist
So=1

RYT (NOK 05ZF) can be cut according to the inner diameter of

the cylinder tube as long as the installation groove

dimensions are the same, so there is not necessary to prepare

a wear ring for each cylinder size.

For width size h, refer to “c. Setting the dimensions of the

wear ring” for calculation and setting.

Calculate length “L” which is cut according to the inner
diameter of the cylinder, using the following calculation

expression:
L=m-(D-t)-S

D : Inner diameter of cylinder tube (mm)
P max : Maximum pressure (MPa)

F1 : Load thatis applied to wear ring for piston (N)

F2 : Load thatis applied to wear ring for rod (N)

(Fig.2-10)

D : Inner diameter of cylinder tube (mm)
t : Thickness of wear ring (mm)
S : Clearance of wear ring (mm)

Note: For tand S, see the dimension table on page 120.

(Example ) Calculation example of width size of wear ring

Calculate the width size of wear ring (type: WR, material:
12RS) for the piston, based on the following using condition. Item

{Conditions)

Description
Maximum lateral load (W) 440 N
Maximum rod length (L2) 300 mm
Minimum bearing clearance (L1)| 60 mm
Speed (V) 0.3m/s
Cylinder tube inner diameter (D) 280
Impact lateral load Yes

What is the load applied to the
m wear ring?

First, calculate load F1 for the wear ring.
Since the above condition includes lateral load,
calculate the load that is applied to the wear ring,
using expression (b).

L2 300

Fl:WXT:44OXW=2200(N)

What is the allowable surface
m pressure of wear ring material?

The line drawing in Fig. 2-8 shows that the
allowable surface pressure of 12RS material at
V=0.3 m/sis 6 MPa.

What is the dimension of
m Step 3 wear ring width?
Assign the values obtained in the above steps (1)
and (2) to the expression (a) that calculates width
size “h” (minimum).
Also, when impact lateral load exists, set the safety
rate So to 4.

2200 X 4
6 X 80X 1t X(1/3)

= 19.1 mm

From the above, 20 mm is obtained for the width size

of wear ring for the piston under the above conditions.
Note: When setting width size, round up the value after the decimal point.

h min = +1.6
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(6) Flow chart for selecting the packing type

NOK provides a wide range of seals in various conditions. A selection flow chart is shown to determine the optimum seal.

1. After selecting the packing type, check if the working temperature, the speed, and the stroke are in the applicable
range for each seal, by referring to pages 6 and 15.

a.Piston seals <(Fig.2-11)

Remarks) Horizontal bar graphs beneath the type sign
@ The values on both ends represent applicable temperature range.
@ The items in (D are of special specifications and not listed on
the dimension table.

Please consult NOK.

usl Durabilityi oSl Durability ouls —
| Pss - L P47 - P.49 i
+ -35(_U593 )80 + -30(_U801 100 -30(C_U801 100
' ¢ -10C Ue41 )10 -10C U641  )110
Pressure P30 UHO05 120 -30 UHO05 1205
Over ' {sﬁlitance Pressure o
~21MPa section ; resistance H
: ! Large h
LTI section .
E E Durabilit Durability | Itis possible to E E
v UPI Y |oDI y produce OUIS large | 1!
o P.84 . P.42 cross-section products, | | !
. too. When necessary, | | !
n consult NOK. i
11735 uUgo1 100 -35 Ugo1 100 e
Over
i1 |UPI %
i + ::
‘| |BRN3 o
~30MPa || |ps84 o
11 |-35(C_U80L_ 100 L
3 ~35MPa
Over
Pressure resistance
O+SI Durability OlilS
: BRN2 - BRN2 :
~42MPa P.47 P.49 '
-30(__U801 _ )100 -30(__U801 _ )100
' -10C U641 )110 -10C U641 )110 '
-30 UHO05 120 -30 UHO05 120 ‘
Over
Pressure resistance, Large section
i O_PI Durability |!tispossibleto i
: BRN3 produce OUIS large ,
~T0MPa ! - cross-section products, !
! P.42 too. When necessary, !
: -35(__UB0L_)100 consult NOK. :
Over



2. Check the affinity between the oil that is used and the seal material, refer to Table 3-1 and Table 3-2 on pages 26 to 29.
3. Check the sealing system of the equipment and model that are used, by referring to page 39 and to the use example
in Chapter D.
When using a special oil or using the under the condition outside the applicable range, consult NOK separately.

Biaxial )
préssure) !

USH Durability| oy yHR OKH |~ g~ | o SPGM
P95 | rso PSL LT | ps2 P26

Spac
sgvilfg factor

t -25(_A505_)100 -25C__A505 D100 -25(C_ A566  )100
L2 G928 120 -55(_ A567 )80 -55(__ A567 )80

Frictign
characteristic‘ .'

2

-10C_ F357  )1s0
-55(__ A567 80

SPGN

Pressure resistance
.. Large section P.57

-40((21NB+A980 )100
-30(21NB+A626 )110
-30(_21NB+G657 )120

too. When necessary,

i -25C__A505  )100 25(C_ A505 100 25 A566 _ )100 30(19YF+A305)100 30(55YF+A305)100
oil - 5 =P 12815'35( A567 )80 -55(__AS67 )80 20(__IOYF+F201 160 -20(__55YF+F201 160
resistance ! - 'Friction . :
1 55 QSN 50 Pressure resistance Escharacteristicsi .' Durability
. : 'Space . .
Wear : .' Large section ! sgvingfactor: :
| D ili Itis possible to ' . : !
| UPH urability | o 2 duce OUHR large : Sgaline P.54 :
H P90 - cross-section products, ' . H
~14MPa | too. Whennecessary,| | QIR 1o (TSVFTASE0) 10 :
; 25C AB05 1o consult NOK. ; -20(__19YF+F201 160 ;
-10 F357 150 ~15MPa ., Durability
T T g ity T span| NEEN s
Biaxial ! | ) :
pressure) ; P.58 ;
UEH Durability OU+HR 05H S i ;
3 ~ -20 (19YF+F20L+1INM) :
21MPa P95 P50 P51 MPa -25(10YFFGI28+NM)120 :

UEH Durability | Itis possible to
: ' |BRT3 produce OUHR large | !
~32MPa ' P90 - cross-section products, | !

. 25C ABOE 100 consultNOK. |+ v ~50MPa | -~
; -10 F357 150

KZT

P.126

In combination with the contamination seal, the piston seal prevents damage
due to foreign objects or adiabatic compression, thus being able to improve -55( 05ZF )220
the durability of the piston seal. (See “Burnout phenomenon” on page 152 to 153.)

Example of sealing system using contami seals

Example of system 1 Example of system 2
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b.Rod seals <(Fig.2-12)

Remarks) Horizontal bar graphs beneath the type sign
@ The values on both ends represent applicable temperature range.
@ The items in (D are of special specifications and not listed on
the dimension table.

uslI Durability
P88 E )

______________________________________________________

ISI Durability IUIS
P71 E ) |k S]
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Over \\/ -----------------------------------------------------------
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Ufl Sealing

HEENE ability UNI b

~30MPa | |pss m |- ¥
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Sealing ability
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BRN2 § - BRN2 §] - BRN3 €

~42MPa P71

-30 U801l 100 -30 U801 100 -45(C U801+S813 )100
-10 U641 110 -10 U641 110
-30 UHO05 120 -30 UHO05 120

U

Over

: IDI . - - !
: + Durability |!tispossibleto :
: BRN3 produce IUIS large .
~T70MPa ! - cross-section products, !
' P.65 too. When necessary, '
v -35(__ U801 )1o00 consult NOK. |

(0277=] S e e LR EEEEE RN

Please consult NOK.




\ lUSH ‘ Durability ||y i i SPNO & i
. |Pos - P74 P76
1 -25(C_A505 100 25(_A505 o friction . . -30(29YF+A305)100
oil vo25 G928 120 -55 A567 80 'Space : 20C_19YF+E201 D)i60 :
resistance: 10 F357 150 -25 G928 120! saving factor: :
1-55 A567 80 : . . '
: Pressure resistance ' o Sealing |
Wear ' - Large section ! Sealing | .Durablllty . abilityg :
resistance ! 1 ability’
] UPH Durability | Itis possible to :- '
. produce [UH large ! ' SPN & SPNS & ;
' P.90 - cross-section products,| | ! ' '
~14MPa ! too. When necessary, || ! ~35 P78 P79 ;
: consult NOK. ¢ MPa :
| 25 CEE0ORD 100  -40(CZ9YF+A980)100 -30(G5YF+A305)100
b 10 F357 = ~15MPa : ! 20(__1OVF+F201 )160 -20(__55YF+F201 )160:
""""""""""" Pressure resistance
i e T i oil_
' i ' resistance
+ Durability | = : Temperature
| |BRT2 ) [n 5 HBY E reustance |HBY g
~21MPa ! |P95 P74 ; P117 - P117
-25(C__A505  )100 -25 00
R Agggs 10 55 Asg\?os e ! -55 (UBOLHLZNMorB0NP) 100 -35 (UGAT2NMOr80NP) 110
55 AS67 . Pressure resistance Wear Sealing
e . ~Largesection | resistance ability
1 I o
s UEH Durability | Itis possible to e resistance
' |BRT3 produce IUH large | HBTS .I;'eergfsetraaaucrg HBTS
! - cross-section products,| ! !
~32MPa ' | P90 too. When necessary, | ! P.118 - —
S A505 100 consult NOK. '
L -10 F357 150 ¥ -30(55YF +A305 )100 -20(__55YF+F201 )160

In combination with the buffer ring, the rod seal is effective in buffering the impact pressure, in inhibiting the oil temperature
transfer, and in reducing the sliding heat generation, thus being able to improve the durability of the rod seal.
(See “Buffer ring” on page 150 to 151.)

Example of sealing system using buffer rings

Example of system 1 Example of system 2

% 1. When the minimum pressure that is applied is usually 3 MPa or larger, the life of the seal is decreased, so we recommend that
the customer use the seal in combination with the buffer ring.

%2. In combination with the buffer ring, the customer can use the seal under high pressure.
For example, in the case of IUH type packing, up to 34.3 MPa can be applied (see Hydraulic excavator, rod sealing system on page 34).
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c. Dust seal
{Fig.2-13) Flow chart for selecting dust seal types

. L TTAIoToToToToIAIAYT T .
Selection start X ) i L !
A~ ' Oil scraping |pyy ' Oilresistance
; . ¥ 4@ P00 1 :
- :: DWIR 1 |DKH X
< /|P.101 ' @u|P-106 I
-E.Q Mainl d ti :- . DKI :‘ I
....HI In case the ainly outdoor operation || - W - |
©5 o\ temperature " Dust resistance |P-98 1 Wear resistance |
Vc 28\ exceeds ' 1 Dustresistanc
29 22 \oc

ov ag .

ég_ n Oil resistance ! |

= n ‘ !

3 11| LBH @ a ' il scrapin !

‘ o\ Ss 'p110 ) P00 ; ping 1
Reaprocatl c %3 ! ! DS |
[novemen = g8 Mainly indoor operation '} Wear resistance N :‘ P.107 Q |
g £E5 ey ¥canalso be used outdoor) (Emphasison e characteisics: : i
= 1y i 1y H !
S @8 se a device to : i
= @/ £2 Heavy ; removefrozen | !i LBHK] l ik & ' |
S S 5 i muddy water. 1 i[P112 P.113 ! |
= kS = = i Donotuseonly ! nb—l——J L ! !
° z £ S 1 adustseal. il
= 5 g Ss Light “=~~========*
o 5 £S g DWI
= gs P.100
N
Sname e e Ig Fm———-—m——m—m—m—m—m—m—m—————————— - "
X! ! Selectitems ! T 1 !
1 1 1 o i N :
; S ' }on page 26 1 ¥ Oil resistance | o, ﬁ : Dust resistance !
1 1 ]
=3 vand2r. \i|DKB &P [ |orez :
: 2 St : 1|P.105 . DKBI3 m V7 |P.104 :
oVl H H
e ' Wear resistance | %3 : \
1 © O I Dust resistanc 3DKBI3: with small hole « 1
18=1 In case the DI I LI ITTIT o _____ J
=0o! temperature T -
1591 /o \ exceeds100°C T ' ) I
19 oy S5\ orthespeed 1 Oil resistance DKBI Dust resistance !
: Gl g exceeds 0.5m/s . B I . - :
[ = 1 Eg {ncaseghe ''|DKB : » DKBZ X |
C——— o 5 emperature ' I
g‘g 2\ exceeds 1|P.105 X . I;ﬁ%g P.104 !
= 28\0¢ ' Wear resistance | |

[oX %

0o I
vo3 £g ‘
%fg o T8 I Oil resistance I
5 0°L o 1 1
(%
ogE g2 M'amly indoor operatw:m : P.110 . P.109 :

T £5 LI O]
= Sa 2o i Eesne1 gvief\; IOCZeeE'lO ;! Wear resistance |
$ < i ! ' ”
§§§ £92 Heavy : muddy water. : : (can also be used outdoor)  (Emphasis on wear characteristics) :
Sa& i Dz nott usel only | ' LBHK DSPB !
<) Laoustseal __1ilpan P113 |
-g:_ . [ !
=] Light 1 This requires 1
5‘;“ | aspecially 5 - - : . X
9 1 designed oil seal. j | Oil resistance ' Dust resistance 1
! DKBI 1
Ig ! Consult NOK. I . P 102 : I
X —— || DKB : '@ DKBZ :
11/P.105 . DKBI3 ﬁ 17 P04 !
i Wear resistance P103 l |
- ! i N !
I Thisrequires 1 ILI‘_': ___:D__Lis__t__r_e__s E}? _TJSZ;.S_D_K__B@_._VK_ITIJ_EI’_IP_I_WE_IG__‘: __________ .
| aspecially ! LT TCCICICIC .
: geS'g"ﬁdNoc')l éeal. : I Heat resistance I
onsu .
fmmmmmm il | DLI DLI2 |
I . I
1|P.115 P.116 1
I I
Only grease piniubuiuininieiuiniuleleb b !
= % |
(P N N N ——————— -
1 This requires a specially designed oil seal and packing.Consult NOK.
o R R R R W N M M M M N M R M W N M R R W W mw mw ww ww oww ww wd)
*frozen muddy water : Water on the rod surface during daytime operation tends to be frozen at night time due to low temperature.
‘ If the selection cannot be made by this flow chart because of the operating condition such as within muddy water, sea water, vacuum, or negative pressure, please consult NOK.
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3.Types and Features of NOK Packings

NOK supplies several different types of packing materials to suit various applications. Table 3-1 shows the type and characteristics
of rubber materials and Table 3-2 shows the type and characteristics of resin material. Standard materials are offered for items in
this catalog to best meet the operating conditions. The standard materials for each model refer to page 6, chapter 2.

(Table 3-1) Types and characteristics of NOK rubber material

Property Resistance
Permanent Eardn;ss' Lubricating oil (agent)
: compression [changebyair|  Low
NOK Hard Iensﬂteh 2 d0°l/o Elongati set |ovenagingtest| temperature = -
Material material ardness| strength| modulus elongation) (g, (point) | brittleness _ g o § §
code el A- goe =| |o|5|2| a5 &
(Durometer A) oS A 80°C Sy TR |o|=|& ; o/ %D o0
2| B:100°C 70h S:J o|l=|35 g)DbLD c
(nstentvalue)| (MPa) | (MPa) | (%) [28|c:120°C70h| () | S 55 22 a2 8
8| D:175°C 70h SI8I2&&I3EF
A102 (Black)| 60 17 2.6 470 32(B) | +7(B) | -22 |O|O|O|O|O
A103 (Black) 70 19 45 430 33(B) | +5(B) -22 ©
A104 (Black) 80 19 7.3 340 31(B) | +5(B) -21
A305 (Black) 70 21 43 340 10 (B) | +2 (B) -23 |©|0|0|0|0|0|0|0
A402 (Black)| 60 13 2.3 440 13(B) | +3(B) | -26
A505 (Black) 90 21 15 170 31(B) | +2(B) -22
Nitrile rubber
[NBR] A527 (Black) 85 20 12 160 18 (B) | +3(B) -57
A566 (Black)| 90 17 14 130 15(B) | +3(B) | -34
A567 (Black)| 82 17 16 130 20(B) | +4(B) | -55
A626 (Black) 70 18 5 260 13(B) | +7(B) -35
AT95 (Black) 80 20 7.8 400 48 (B) | +6 (B) -11
® A980 (Black) 80 14 11 150 17 (B) | +3(B) =52
(0]
g Hydrogenated | G869 (Black)| 90 27 13 220 19(C) | +2(C) | -28
< | nitrile rubber
& [H-NBR] G928 (Black)| 85 20 13 200 9(C) | +1(C) | -22
0
>
o F201 (Black)| 70 14 5 230 7(D) 0() | -15
'[EF';‘E;]O rubber | c357 (Black)| 90 17 12 140 | 18(D) | +1(D) | -15
F975 (Brown) 80 11 7.9 220 33 (D) 0 (D) -18
[s\}E,lC&” rubber | 5813 (Brown)| 70 72 | 54 | 150 | 16(D) | +1() | -49
U451 (Green) 92 43 11 500 30 (A) 0 (B) -30
U593 (Green) 92 29 17 200 28 (A) 0 (B) -34
U641 (Blue) 94 41 15 370 36 (A) 0(B) | -18
U652 (Blue) 96 47 17 380 35 (A) 0 (B) -17
Iron rubber
[PUR] U801 eloishutts| 94 52 13 500 | 328 | 0| -29 |O|A0lolo|0l0o
UHO08 (Brown) 90 37 9.5 340 29 (A) 0 (B) -26 |©O|A|©O|O0O|00|0|O
UK807 (Nawblue) 94 44 12 470 | 34(A) | +1(B) | -27 |O|A]O]O]O]O|O]|O
UHO5 (Purple)| 95 51 19 430 36 (A) 0(B) | -27 |O|A|O|O0|O|O|O|O
Resistivity standards © :Very good X Not recommended
(O :Good for most applications* — : No resistivity data available or the resistivity varies depending on the ingredient.

/\ * Fair, can be used if no other materials Please consult NOK.
exist, otherwise not recommended*

% Please consult NOK before using these materials



Resistance

Hydraulic fluid oil Waterand cutting oil Chemical @
o
Xl D <] — === s = 2
o o (% S = CDO'—'_-C—’CCE I
= -2 = © ""lmoo§-§-_82 vlB|l v
5|Z] 5155 £ g |2E|9¥EB 252 ol'g| g Features Recommended
‘5| O|uT|So 5 Bl5SE 82 =
=|2|285125 8| |=| 2| |2|S|EIE|IE3 2|8 g 5|8 NOK types
Ol 5 &3535| 23|58 |=s|3|°|5 8REw oln|a®
eI E R NN EE R E E S E G R RS
58 55282998 5g el 25585 ES NS IS=Es
S| T 5 tc35) 8|2 s TR 8 2E2125/2588 58
S(= = < XN sS|= L1 O =
PS5 222828 6 a2 820 a23858a0<ITS=
O©|0|0|0]0O X OIAIA|O|X|O|AIOIX|O|X|O]X O[O0 CPH
O|A|O|AIA| O X |OIAO[X O] X |O] X |O]O]O]| Standard material of C shaped packings | CPH
0|00 X0 AIA|IO|X|O|AIOIX|O|X |01 X O[O0 CPH-DKH-VAY
|~ A~ ~ N - | Standard material of O rin SPGC-SPNC-SPNO-
O|O|0|O|O| X |O|A|A|O[X|A| X |O|A|O|X O X |O]X|O|0|O (JIS B 2401 1 type A) & SPGO+-SPNS-DSPB
~ |~~~ ~ ~ | Standard material of back ring for large
olololo AIXIOIAIOI %O )| X|O|O]O| 5 inati
it i e XA DO DI diameter combination seals SPG
O|0|0|0|O| X |O|A|O|O|X|A| X |O|A|O[X|©| X |O] X |O]|O|O |Standard material of nitrile rubber packings IL%I-IIIKU\SSGI-?%gﬁLC%T-I
olololo|alxolAlAlAIx IAIXIAIAIOIX|O|x|Olx|OlB0 Material of cold resistant packing OUHR-IUH-USH-LBH-

| (for general petroleum hydraulic fluid oil *™*?) LBHK

VAN VAN
O|O|O]O| O X|O|AJO|O|X|A| X |O|A|O] X |O] X |O| X |O]O]O|Standard material of OKH shaped packings| OKH

Material of cold resistant packin . R
) (mainlyforLowtemperaturepetroleumhydraulicflﬁdoilm‘“) Oé{_“? IUH-USH-LBH
*Material forimproved elongation compared to A903.

/‘4
A\
—
/
P
O
.
C
>
X
—
(
>
>
X
>
X
>
>
D,
X
=
&)
X
—
C
X
N
U
/‘4\
N\
o
@)

N ~ ; ~ |~ |~|Standard material of back ring (O ring)
O|0|0|0|x|O IAIOIX|O|x |0 % |0le|O .
Q00|01 X0 AN|AIAX|A| X W) AN O X0 X|OX|OO|0O for buffer rmgs HBTS

Standard material of dust seals

‘| for reciprocal movement DKB-DKH

olojo|o]a|x|olalalolalo]x|alaolx|e|x|o|x|0le|o|tandard material of back ringfor | 5pg. spaw- sPN-DKB

olololxlolaloelolololx|olalolx|ol|x|olx|ololo Heat, water & water vapor resistant

||| special nitrile rubber (Packings)

Special nitrile rubber for better heat and i
wear resistance SPGW-IUH

Sl A A ool Al LAl s o] A | Heat resistant material of back ring for | HBTS:SPGSPGW+SPGC
S “| 777 | | combined seals SPNC-SPNO-SPN-SPNS+DSPB

/
J
>
>
A\
©
M\
S

©)
@)
>
O
>
>
>
N\
O
O
O
O
/
>
X
>
)
/
X
@)
>
@)

)| Standard material for heat resistant packings| UPH+USH «LBH - V96H

Heat resistant material of dust seals for

OIAIATO O A VA OO C YAN /\ ( Cr/‘ \ (} : °
C \NO|O | XA|O]O]0O1O X DI X|OA|C reCIprocalmovement DKB+DKH
O|O|O] = | = |O|X|O|O|O|IA|A| == |A|O| X | X | X |O|A|O|O|/\ | Material of back ring for U packings UNI
O X | X | X | O] X|O| X |OA X | X | ==X | x| x| x| X |A|x|O]O|O|Material of hinge pin dust seals DLI2
p - | Iron rubber improved for better cold
Y% Ol xOIA . D] et -LBI-
O[X|X|X|O|X|O[X|O|A[X|X X[ X|X|X I et e USI-LBI-DLI
NN « | ~ |lIron rubber improved for better heat
@ OIAIA =] = Alx|OIAIO ) . . .
X X100 AIA X | X|X|X|X X |O )l and water resistance ISI-OUIS-IUIS-HBY
OIA|IA|A|O X O X |O|OIAIA| ==X | X | X | X | X |A]X|O|A|©O|Material for center swivel seals Csl
, ~ ) , NP . . ODI-OSI+CPI-IDI+ISI*UNI+
OX | X | X |OX|OX|O|A[X | X | = | = | X| X | X | X| X |A]|X|O|O]O|Standard material of Iron rubber packings | UPI+IUIS-DKI+ DKBI-DKBZ-
DWI-CSI-DSI-HBY-DWIR-DLI

x|lololo Material for improving installation to the

~|integrated groove (Packings)

OX XX | O X O X O X X | —| = | X | X | X| X | X |A| X |O]O]O]Heat & cold resistant wide-range iron rubber| (Packings)

Ultra heat & cold resistant wide-range iron rubber HBY
%This material is the most heat:resistant among iron rubbers.

©
>
>

AOIX|O| X [O|O|AIA| == | X | X |X|X | X|A|X|O|O|O

Remark 1) The property value is the measured value, not the guaranteed value.

Remark 2) A527 cannot be used for petroleum-derived work oil in low temperatures. (Rubber material may swell and soften, lowering
the sealing performance.) When using petroleum-derived work oil in low temperatures, use A567.

Remark 3) A567 can be used for both general petroleum-derived work oil and petroleum-derived operating oil in low temperatures, how
ever, when using general petroleum-derived work oil, we recommend using A527 which has superior oil-resistant properties.
(Material for improving the extension of A903)
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(Table 3-2) Types and characteristics of NOK resin material

Property Resistance
Compression Lubricating oil (agent)
Material m’:t(?e }r<ial Hardness sIf:rTIglteh Elongation St(rl\‘jI!rF]Sh teAgglécr:?J(ree B E 3 % %
code 25% | 10% ranee E = é HEE ? %”
(MPa) (%) | deformation |deformation (°C) S 552 q%D al 2|8
HEEEEEEE
10FF (White) | 58 1 38 400 9 16 | -200~260 |©O 0|
34WF (White) | © o1 27 390 12 19 | -200~260 |O|0|0|0|O|O|O|O
19YF (Brown) |, 10 o1 20 180 14 22 | -200~260 0|0
49YF (Brown) |, 10 1 18 140 16 25 | -200~260 |0|0|0|0|0|O|O|O
F;Trﬁgf” S5YF (Brown) (o oroyery| 20 200 16 23 | -200~260
11YF (Black) |pyromoperpy| 19 320 12 18 | -200~260
- 31BF (Black) (Durogiterm 21 330 13 20 | -200~260
'é 05ZF (Brown) (o, o8 ol 25 290 12 20 | -200~260
; 08GF (Black) |, o8 o 20 | 260 14 22 | -200~260
& 63NP (Blue) | pocontip) 22 200 20 49 | -55~100
Polyamide resin | SONP (Black) (Rockumimy| 79 15 39 73 | -55~120 |O o|o
Al 12NM (Nayblue) o s o3| 102 8 38 100 | -55~140 |0|0|0|O0|O|O|O|O
21NB (Gray) (Rocﬁfe“ R| 194 3 94 155 | -55~130 |O0|O|0|0|0|0|0|0
Fabric rginforged 12RS (Darkbrown) (Roct\(/)vsell M) *Flei?trsength B *Dezst?chtion - ~55~120 |©0|0|0|0|0|0|0|0
phenolic esin 15RS (Black) (Roc%(\?villM) >0<Fleisltr2ength - *Noﬁe:)sﬁjction B ~55~120 |0|0|0|0|0|0|0|0
ng)i/r;sf'icg’rer 88RS (Ligitbue) (Rockgvgell M) *Flefstsrength — *Nogeit(rsuction — ~55~120 10|C

Resistivity standards © :Very good

(O Good for most applications*
/\ tFair, can be used if no other materials

exist, otherwise not recommended*

Remark ) The property value is the measured value, not the guaranteed value.

Low temperature retraction of rubber material

Apply to TRio value
TR1o value is used to judge low temperature
capability of material. TR is an abbreviation for
“Temperature-Retraction” as described by ASTM D
1329 and expresses the distortion recovery ability
in low temperature. This is roughly the same as
recovery of rubber-like elastomer. TR0 value is the
temperature where initial distortion has recovered
by 10%. Fig. 3-1 shows an example of measuring
this value.

0
10 RN S
7\ /N
g [Tl NA
= \
% 50 \
g \ \
[2 4
" \ g
% N\
N
N
100
-70 -60 -50 -40 -30 -20 ~-10
Temperature T °C

(Fig.3-1> TR graph

TRuo values can indicate allowable low temperature service range of rubber material for packings.
For allowable low temperature service range of specific types of packings, refer to page 6 to 11.




% Please consult NOK before using these materials

Resistance
Hydraulic fluid oil Waterand cutting oil Chemical @
= o
g8 &g HREEERERRE =
= H =5z & S (S ¥ B BES glgl 8
s|=] 5|55 T [9) =SS WAZ2=2 53 O'g Recommended
s|= 285 £ £l clE|lS|glsls SESEES Features
2| S|ul|e8| 2 9] B 3BEIR S 2= IRt NOK t
=3 8s5E5 8| _|ol2| |2 8B B S8 =8 =R YP€S
O Slem==2= 23|55 |==|3/08 882w 2IE G
ol S+ eLesl s cl=| S| 5|12 olelE|lS|elElclsl g8
=853 al 0l Y 5 el 2S5 8= E2 < elol8l=
2 = ol 8 @ O|=x [} = 3|8 o+ 2| ®©
S5|Eslee3e/e|=m g5 882552 =255y 320
F S =R |h|all2 B 2o ns ] S8n<=I<I|S=2
|~ A P - - Pure PTFE. This material is the standard .
@llele) O|O|0|C O|0|0O|A = : ;
e i 111~ | backup ring material for the O-ring. (Backup ring)
P PN P P e === ~ |~ |~ |~ |This material is a rareflon material having :
0000000000000 Nelle]l® :
|©|0/0|0|0|0|0/0|0|0/0|0|0 | O1O1O petter creep resistance than the pure PTFE. (Backup ring)
) P [ [ Il Al A LAl AL AL~~~ |~ |~ |Rareflon material with high extrusion and BRT2,3:SPG+SPGW*
(@) ) @) )| ( (H|( HQ,H\W OO OO O OO . Y
N < |\ |\ [\ |\ (S D 2|\ |\ I\ I\ \T I\ Wearreslstance. SPGO'SPN'SPNO

~ |Special material improving extrusion Combined seals,
| resistance of 19YF. backup ring

~ | This material is a special material that can . .
~|be used in low lubrication areas. SPGM-SPNS-HBTS

~ | This material is a special material that can
“| be used for water. DSPB

.| Rareflon material with better wear and SPGC-SPNC-
= |creep resistance than with pure PTFE. BRT2,3

- | Bearing material containing bronze for high .
“| speed and light load. KZT-RYT

~ | This material is a bearing material excellent (Piston.seal,)
= |in load resistance and abrasion resistance. | \wear ring

X |O|O|O|A|O]O]O|Material of backup ring for special seals. BRL

[ Material of high pressure backup ring with high-wear . .
©)| resistance and mechanical strength. Itscuttlgng. ng’?’ SPGW
manufacturing process makes large diameter seals available.

~ | Material for injection molding having the same performance .
| as 8ONP with smaller dimension changes by water absorption HBY-SPGW

- | Seal ring material with special filling, offering SPGN

X|0|0|0|A|0|0/0 excellent wear resistance and mechanical strength.

ol Al- Olololo Material for bearing with excellent wear .
el ||| 7| resistance and mechanical strength g
olAlo 1~ 11 |~ | This material is a bearing material for improving the .
e 91919 0ad resistance and abrasion resistance of 12RS. (Wear ring)
ol Al Alalelel Al NG &1 A& A |- | Bearing material with improved load resistance and .
O|A|0]4|O|O[O|A|O|AIAIAOO X X XA |O|O|A|O|O)|O)| gagier assembly than the 12RS and 15RS. (Wear ring)

Hardness of the material

Hardness of the material indicates pressure resistance The testing method for material hardness is expressed

and strength of a seal, including tensile strength. by the industrial standard for each material as shown

For example, the pressure resistance of rubber for a in Table 3-3. In this catalog, rubber hardness is

packing (extrusion resistance) is indicated by the expressed by spring-type hardness (JIS A) of JIS K 6253.

hardness of the rubber (refer to Fig. 2-7 on page 17). Fig.3-2 shows the correlation of each material hardness.

(Table 3-3) Testing method of material hardness

] Rareflon Polyamide resin | Phenolic resin
Vulcanized rubber (polytetrafluoroethylene resin) | (thermoplastics resin) | (thermosetting resin)
JIS K 6253 JIS K 7215 JIS K 7202 JIS K 6911
5060 70 80 90 95 98 Rubber (nitrile rubber, fluororubber,
Durometer A silicon rubber, Iron rubber
3B 40 50 60 70 80

Durometer D Resin  Rareflon

70 90 100 110 120 130 140150
Rockwell R

90 100 110 120
Rockwell M

{Fig. 3-2) Correlation of each material hardness
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4._Application Examples of NOK Packing
4]

The following classification shows typical application examples of various hydraulic equipment seals, including
packings for reciprocal movement, dust seals for oscillating and rotating movement, and oil seals. These examples
are NOK’s recommended applications based on its significant experience in the market. Some special types
without dimension tables are introduced here. If any types and materials with unique specifications are required,
please consult NOK.

Classification of application example T haee
— Low pressure cylinder : 31 :
| |
= JIS standard Medium pressure cylinder = 32 :
|
| |
— High pressure cylinder = 33 ;
\
| \
— Hydraulic excavator ‘ 34 :
|
Mini construction equipment, ||
| Mini backhoe P ‘ 34 :
|
— Wheel loader : 34 !
| \
— Construction Bulldozer ; 35 1
| |
— Hydraulic breaker ‘ 35 :
Rough terrain crane 1 :
— (Truck crane), 36 ‘
wheel crane : |
\
— Dump truck : 36 !
5 Reciprocal lind ! |
o —{ Cylinder = \
= movement —! Forklift, battery forklift }— 37 |
4 » :
o — Garbage truck : 37 |
| |
— — Combine, tractor ; 37 |
| |
— Press ‘ 37 :
\
Industrial ‘ |
— equipment Robot ‘ 38 :
|
— Lift } 38 |
| |
= Injection molding machine ‘ 38 :
| \
= Multi stories car parking == 38 :
|
|
—1 Hydraulic elevator : 38 \
| \
| |
— Link pin, hinge pin ‘ 35 :
\
— - \
- %;C\;gmemgt ngj};‘rﬁ'&" Center swivel joint : 35 |
|
— Crawler pin ; 35 :
| \
0 Industrial L [Orin ‘
Fixing equipment \ RefertogNo.051catalog :
\
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| JIS standard cylinder (Old Jis B 8354:1992)

Hydraulic cylinder for low pressure : 7 MPa or below
®Applicable temperature range:

Standard

sapnec?i!}cations -20~80°C
Heat istant

specifications —10~120°C
Low t t

Speciitations. —55~60°C

Recommended example 1

#0ld JIS B 8354 : 1992, the ambient temperature range is
prescribed from -5 to 80°C. NOK, however, provides packings
applicable for a wider range of temperature.

Remark) Items having — sign in the column of dimension table

indicate special specifications. If the data of such items
are required, please consult NOK.

tem Standard specifications | Heat resistant specifications | Low temperature specifications | To reduce the sliding friction, The
Type  |Mterilcode P75 Type  |Vaterialcode "] Type | Materilcode PN €| SPG is employed for the piston
A980 packing and small section U packing
@ | Dust seal LBH | A505 | 110 | LBH | F357 | 110 | DKB | 8822 | — | forrod packing,
@ | Rod packing IUH | A505 74 | USH | F357 95 IUH | A567 74 | Forthe dust seal of low temperature
Pist Ki p 19YF 4 p 19YF _ P 19YF 4 application, instead of LBH, we
@ | Pis on.pac g | SPG | Asso | S SPG | F2o1 SPG | Asso | 5% |l ommend DKB with a metal case
@ | Wearring RYT | 05ZF | 120 | RVT | 05ZF | 120 | RYT | 05ZF | 120 | that has low shrinkage percentage
® | Wearring RYT | 05ZF | 120 | RYT | 05ZF | 120 | RYT | 05ZF | 120 | ofdiameteratlow temperature.

Recommended example 2

ORORE)

@ @ ®

Low temperature specifications | The y packings are employed to

Type |Material code D”"(ensm"t)able improve the sealing ability of

For the dust seal of low temperature
IUH A567 4 application, instead of LBH, we

OUHR | A567 50 | recommend DKB with a metal case

RYT | 05ZF | 120 that has low shrinkage percentage

Standard specifications | Heat resistant specifications
Item Type  |Mterialcode P15 Type - |Vaterialcode| s e i
@ | Dust seal LBH | A505 | 110 | LBH | F357 | 110 | DKB | 4980 [ _ | piston.
@ | Rod packing IUH | A505 74 | USH | F357 95
® | Piston packing | OUHR | A505 50 | USH | F357 95
@ | Wearring RYT | 05ZF | 120 RYT | 05ZF | 120
® | Wearring RYT | O5ZF | 120 RYT | 05ZF | 120 RYT | 05ZF | 120

of diameter at low temperature.
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| JIS standard cylinder (Old Jis B 8354:1992)

Hydraulic cylinder for medium pressure : 14 MPa or below
®Applicable temperature range:

Standard

sapnec?trications -20~80°C
Heat istant

Specifications —10~120°C
Low t t

pecitations. —55~60°C

Recommended example 3

#0ld JIS B 8354 : 1992, the ambient temperature range is
prescribed from -5 to 80°C. NOK, however, provides packings
applicable for a wider range of temperature.

Remark) Items having — sign in the column of dimension table

indicate special specifications. If the data of such items
are required, please consult NOK.

Metal bearing

Low temperature specifications | The low friction SPG packing and

high load durability wear ring are

DKB | A980 employed for the piston.

For the dust seal of low temperature
BRT2 | 19YF 74 application, instead of LBH, we

IUH A567 74 | recommend DKB with a metal case

SPG %‘g\ég 54 that has low shrinkage percentage

Standard specifications | Heat resistant specifications
Item Type  |Materalcode ™50 2%|  Type  Materialcode "S5 Type  |Materalcode P"Frscn
@ | Dust seal LBH | A505 | 110 | LBH | F357 | 110 4389 | _
@ | Backupring BRT2 | 19YF 74 | BRT2 | 19YF 95
® | Rod packing IUH | A505 74 USH | F357 95
@ | Piston packing | SPG | A3%E | 54 | SPG | 3% | —
® | Wearring WR 12RS | 121 WR 12RS | 121 WR 12RS | 121

of diameter at low temperature.

Recommended example 4

DWE®G®®

Metal bearing @@@

L/

/

. Standard specifigatigns Heat resistantspeciﬁcaﬁons Low temperature speciﬁcations The U packings are employed to
Type  |Materalcode"™TS0E0E| Type  |Materialcode S| Type |Materialcode "N improve the sealing ability of
@ | Dust seal DKBI | 9891 | 102 | LBH | F357 | 110 | DKB | 4380 | — | Piston.
@ | Backupring — — — BRT2 | 19YF 95 | BRT2 | 19YF 74
® | Rod packing IUIS | U801 73 USH | F357 95 IUH | A567 74
@ | Piston packing | OUIS | U801 49 USH | F357 95 | OUHR | A567 50
® | Backupring — — — BRT2 | 19YF 95 | BRT2 | 19YF 50
® | Wearring WR | 12RS | 121 WR | 12RS | 121 WR | 12RS | 121




| JIS standard cylinder (Old Jis B 8354:1992)

Hydraulic cylinder for hlgh U 21 MPa or below #0ld JIS B 8354 : 1992, the ambient temperature range is

®Applicable temperature range: Stsapnedc?trigati ons —20~80°C prescribed from -5 to 80°C. NOK, however, provides packings
g o applicable for a wider range of temperature.
specifications -10~120°C Remark) Items having — sign in the column of dimension table
Low temperature _ g5 ~ 60°C indicate special specifications. If the data of such items
szl 55~60 are required, please consult NOK.

Recommended example 5

Metal bearing @@@@

. Standard specifigatigns Heat resistantspecifications Low temperature speciﬁca?ions The low friction SPG packing and
Type  |Materilcode""750Pe)  Type  |Mateialcode "™l Type  |Materalcode "N high load durability wear ring are
Dust seal U801l USO1 employed for the piston.

@ | Dus s§a DKBI | spcc | 102 | LBH | F357 | 110 | DKBI | spcc | 102 | large section U packing are
@ | Wearring RYT | 05ZF | 120 | RYT | 05ZF | 120 | RYT | 05ZF | 120 | employed for the rod packing
® | Backupring — — — | BRT2 | 19YF | 90 | BRT2 | 19YF | — | consideringits high durability.
@ | Rod packing IDI | U801 65 | UPH | F357 90 | UPH | A567 —
® | Wearring WR | 12RS | 121 WR | 12RS | 121 WR | 12RS | 121
® | Piston packing | SPG | A3%5 | 54 | SPG | ¥ | — | SPG | A3%E | 54

Recommended example 6

®E D6 6 vetatbearng @B

- Standard specifigatigns Heat resistantspecificafions Low temperature speciﬁcations The U packings are employed to
Type |Materialcode "5 Type |Materilcode s Type |Materalcode "o improve the sealing ability of

@ | Dust seal DKBI | 9891 | 102 | LBH | F357 | 110 | DKBI | 989 | 102 | P'™

@ | Wearring RYT | 05ZF | 120 RYT | 05ZF | 120 RYT | 05ZF | 120

® | Backupring — — — BRT2 | 19YF 90 | BRT2 | 19YF —

@ | Rod packing IDI U801 65 UPH | F357 90 UPH | A567 —

® | Piston packing ODI | U801 42 UPH | F357 90 UPH | A567 -

® | Backupring — - — BRT2 | 19YF 90 | BRT2 | 19YF —

@ | Wearring WR | 12RS | 121 WR | 12RS | 121 WR | 12RS | 121
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Application examples by equipment

Equipment Application ?gr?é?ttilgr% Piston sealing system Feature Rod sealing system Feature
High durability for severe HBY is used to
operating condition with prolong life of the
the selected materials; rod seal, and nitrile
NN S N DN SPGW that is applicable rubber (A505)
Standard ¥ 1
specifications a&“‘\‘\\\‘ for high pressure and having good oil
0~34MPa KZT that removes resistance and
Tk T WR Spew foreign objects in backup ring (19YF)
-30~100°C (oKsZz|T:) (1V2V|§s) ?&%Wxggm hydraulic fluid oil and are used for rod
12NMor 8ONP prevents seal damages seals.
caused by adiabatic
compression.
Hydrogenated Cold to heat
nitrile rubber (G928) resistant Iron
is applied to the rubber (UHO5) is
. : B back ring of SPGW used for HBY and
Heat resistance 3 e
Boom cylinder specifications a&“‘\‘ to enable high hydrogenated
Arm cylinder 0~34MPa tempe'rature nitrile rubber (G928)
Bucket cylinder | -30~120°C KZT WR  SPGW operation. fqr rod sgals.
(05ZF) (12RS) (19YF+G928+ Oil scraping can be
12NMor 80NP

prevented by using
DKBI.

"KZT WR_ SPG
(05ZF) (12RS) (19YF+A980)

QA e
Hvdrauli Standard material Low temperature
e)ycar\?autclv?' for back ring of resistant nitrile
SPGW is low rubber (A567) is
Cold resistance temperature used for [UH.
specifications resistant nitrile
0~34MPa rubber.
_co~g0°c | KZT WR  SPGW
50~80°C | (057F) (12RS) (19vF-+A980+
12NMor 8ONP
Special seal for Because of small
piston OUY is used operation range of
to enable the pressure, ISl is used
operation of in combination
. . ~ extremely short with backup ring of
Adjust cy:!néjer 0 79MPa° I@ strokes under high polyamide resin
(grease cylinder) | ~30~100°C ouy pressure (under S BRNZ (80NP) of high
gg,?,é] such operation, oil (U801) (8ONP) (U801)' | extrusion proof
film can be broken characteristics.
with ordinary
seals).
Compact SPG for To prevent
/\\@‘J medium pressure extrusion, the
. is used. Two WR backup ring is used
Q @_® |Boom cylinder are used to prevent for IUIS.
.. . . scoring between To prevent oil
M"Eéﬁi";rﬂzﬁttlon Arm cylinder | 0~21MPa the piston head (b%sl) (%5%2) scrgpeout DKBI is
. ~30~100°C and thecylinder | _\ (U8O1) (19YF) \ - ’
; Bucket cylinder TR tube that can be DKBI used for dust seals.
% Blade cylinder (12RS)  (19YF-+A980) caused by high (L8o
O O Lateral Load typ;ical
. or such operating
Mini back hoe condition.
Compact SPG for HBY (U641 + 80NP)
medium pressure is used to prevent
is used. sliding heat increase
at the packings.
Hoist cylinder | 9~21MPa Nitrile r?bber(Asos)
Bucket cylinder | ~30~100°C s sedforlUr.
A@G’D
Because of wide
Wheel loader operation range of
pressure, HBY
(U641 +80NP) is
.| 0~21MPa used.
Steering cylinder 30~100°C Nitrile rubber (A505)

is used for IUH.




Application examples by equipment

Equipment Application ggﬁé?ttilgr% Piston sealing system Feature Rod sealing system Feature
SPGW is used in HBY is used to
high impact improve durability

of the rod seal.
Nitrile rubber (A505,
high oil resistance

pressure. KZT is
used for both ends
to prevent heat

7—0

Hoist cylinder | 0~34MPa

D . N damage of material) and
:) Blade cylinder | -30~100°C KZT WR SPGW packir%gs by 1} | backup ring (19YF)
Bulldozer (05ZF) (12RS)  (19YF+A980+ adiabatic are used for rod

12NMor 80ONP - 12NM SPCC
compression. op seals.
Equipment Application fpreliiling Magnified view of sealing system Feature
condition
ISl are used in parallel because of
high speed and high pressure.
Iron rubber is used for rubber
5 . | material because of severe
g . o
e | £ SVSHIE NS SR § |emcondions
-30~100°C § g 7 I35
ISI ISI
(U8o1) (Uso1)
HBY is used for upper hydraulic
seals to reduce the friction.
_ HBTS is also used to absorb impact
Hydraulic é § pressure and reduce the friction.
breaker 0~18MPa £ { g | XRlwith h_igh wear resistance
J— _30~100°C 3 ( 3(5%5 | |£|9%E T9§(1F—§ Ul_és %1(+ ( U| 8$0|1) (Us%ll : 5 characterlstl.cs is uged for gas seals
heoe ) | hege oMM to prevent oil scraping off from the
P gas chamber.
DLI2, DLI or VAY is used to protect
the bearings from dust.
Hinge pin Grease draining mechanism
dust seal should be provided for periodical
Link pin o grease replacement.
Hinge pin -30~100°C

VAY DLI DLI2
AL104+ [U593 or U801 U451+
SPCC +SPCC SPCC

Construction
equipment

The seal fitting groove is mainly
provided on the rotor side. CSl or
SPNRI is used for each oil port
seal. These packings have high
durability and sealing ability.

For the sealing of drain ports, oil

%O seal or o-rin i i
. - -ring for high pressure is
= = Center swivel | 0~34MPa mainly used. This seal is used also
@ ®) | joint -30~100°C el as a dust seal.
Construction
A SPNRI CSI
equipment 1 (60NP+U41)  (U652)

Seal for the drain port

ROS is used for this oscillating
application, in order to retain
lubricant oil and prevent entry
of dust.

The sealing characteristics are
good due to excellent abrasion
resistance, even under the severe
condition that mud, earth and
sand, etc. exist.

/ACR
— : -
qQ gy, | Crawlerbeltpin | oo

Construction
equipment
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Application examples by equipment

Dump truck

WR  SPGW
(12RS)  (19YF+A980+
12NM or 80NP,

condition.

Equipment Application ?gr?c;?ttilgr% Piston sealing system Feature Rod sealing system Feature
OUHR with stick HBTS is also used
slip proof to prevent stick
characteristics is slip.
used considering
operating
conditions that
require keeping

0~21MPa extended work
-40~80°C pressure. 08GF
having small HBTS KB
(05ZF) (A567) (19YF) (08GF) avll X 19YF+ A980+
friction resistance A626 SPCC
is used for wear
Derricking ring material.
cylinder
Telescopic
cylinder SPGW is used in high HBY, specially
. . pressure operating designed, absorbs
Slide cylinder conditions. surge pressure for
08GF having small improving
friction resistance is durability of the
used for wear ring rod seal.
material to prevent
0~31MPa stick slip. KZT is
-30~100°C KT WRT2 SPGW used to prevent heat
(05ZF) (08GF)  (19YF+A980% damage of the seals.
12NM or 80NP By the combination
of all above features,
this systemis
Ooh OO excellent for severe
Rou%razegraln operating condition.
(Truck crane) OUISisused in To prevent
i~ combination with extrusion, backup
@ backup rings to rings are used for
(O® improve sealing 1UIS. DKB (A980)
Wheel crane ability. excellent in low
temperature sealing
characteristics and
Jackcylinder | °->tMPa IUIS, BRN2 in scrape-out
-30~100°C | | /N N\ | (UBO1) (8ONP) \ | resistance is used
DKB
(OKSZZI) (%g(l)%) EI;\'{I"% d/;/}%) ARG for dust seals.
SPCC
SPGW is used to To reduce the
meet the operating damage to rod
condition that seals, HBTS is used.
requires durability IUH (A567) with
against impact high sealing ability
pressure and in low temperature
Hydraulic 0~21MPa extremely short is also used.
suspension _30~100°C strokes. AS67) (19YF)
cylinder WR  SPGW HET: B
(12RS) [19YF +A980+ 19YF+ A980+
12NM or 8ONP. A626 SPCC
For the operating Considering the
condition that extremely high
requires extremely operating pressure,
high pressure, HBY is used to
SPGW is used. Two reduce damage to
X ,,,,, WR are used rod seals. IUH (A567)
@b O~41MPa considering lateral with high sealing
: ~ load that is typical ability in low
O=00 Dump cylinder -50~100°C| —l—/—— 1 . | for such operating temperature is

used.




Application examples by equipment

Pressing
machine

PGW
19YF+A980+
12NM or 80NP

Equipment Application ggﬁé?ttilgr% Piston sealing system Feature Rod sealing system Feature
Compact OKH The combination
assures easy of USI and DKBI is
assembly and high used to realize
sealing ability. compact sealing

0~21MPa system.
Tilt cylinder
ol -30~100c| |/ A\ L0 ] | wsey A\
BRL OKH Metal bearing  DKBI
(63NP) (A566) ‘U801+J
SPCC
OUHR is used IUH is used in
because combination with
éég maintaining oil DKBY because of
o0 film is important the fluid filling
Forklift Lift cylinder 0~21MPa for such single type single acting
(low temperature —55~80°C acting cylinder. cylinder. Dust seals
specifications) T AOD BRRTS A —F-——'— —— | are specially
NaoR RIS o) Metalbearing DKBY | | jesigned DKBY.
O-o sped)
Battery forklift
SPG s usable for HBTS is used for
operating condition buffer rings
requiring extremely because this
short strokes. If there system is used in
. ~ is a high frequency sealed conditions.
St?.e:;ng 0 21MP2 of pressurization, (lIJ%IOSl)
et 7000 R SPG we recommend HBTS ~ DKBI
(12RS)  (19YF+A980) SPGY with slits on 119VF+ U801+
the Rareflon ring A626 SPCC
side to prevent
venting leaks.
SPG with high Packing and dust
durability is used. seal of nitrile
X Two WR are used to rubber are used.
@ prevent scoring
between the piston
0~21MP
@ — 2 head and the IUH BRT2
o (A505) (19YF)
Garbage truck —30~100°C | WR spe cylindertube that | —pj———"—-— =" —
& (12RS)  (19YF-+A980) can be caused by (ATas+
high lateral load SpccC
typical for such
operating condition.
Packings of nitrile DKBI with high
rubber are used. dust proof
characteristics is
used for dust seals.
Double acting | 0~14MPa
cylinder -30~100°C N T S I
OUHR WR
(A505) (12RS)
jc.ﬂ—) SPCC
(Cum—
Combine
Because of less
% severe operating
o—0 condition, O rings
Farm tractor are mostly used,
Singleacting | 0~14MPa but USH packlr:jgsd
i ° are recommende — —
cylinder ~30~100°C to improve
(A505) (12RS) durability.
SPGW is used in SPN is used for
high impact brain:Totheoiltank | by ffer rings to
pressure and for reduce high impact
durability. pressure. Return
0~28MPa leaked oil (oil film)
— ~10~80°C into the oil tank via

the drain.
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Application examples by equipment

Hydraulic
elevator

Equipment Application ggﬁé?ttilgr% Piston sealing system Feature Rod sealing system Feature
High durability Packing and dust
SPGis used. Two seal of nitrile
WR are used to rubber are used.
prevent scoring
between the
D/\\ piston head and
the cylinder tube
¢ Q — 0~21MPa that can be caused IUH BRT2
F -10~80°C S PG by high lateral _(A505) (19YF) \ |
Robot (12RS)  (19YF-+A980) load typical for Yo
such operating SPCC
condition.
OUHR with stick HBTS is used to
slip proof prevent stick slip.
characteristics is
used considering
the operating
E condition that
SN requires to keep
n// _ 0~21MPa working pressure
D" -30~80°C S e AT for a long time.
Lift (A567) (19VF) (05ZF) 05ZF having small
| friction resistance
is used for wear
ring material.
SPGW is used since SPN is used for
such operating buffer rings to
conditions mainly ) ) reduce high impact
performed under Drain:Totheoiltank | b acsyre, Return
C U— high pressure leaked oil (oil film)
g —— | require the e into the oil tank via
E % durability. This | —=* : : the drain.
=\E,|] 0~31MPa acking has also IUIS BRT2
= o -10~100°C zxcelleit durability| — {UGAT) {19VF)
WR SPGW ; SPN KBI
Injection (12RS)  (19YF+A980+ for the operations 19YF+ U801+
molding 12NM or 8ONP requiring A980 SPCC
machine extremely short
strokes.
High durability HBTS is used to
SPGis used. prevent stick slip.
05ZF having small
friction resistance
is used for wear
2 ring material.
{NF—
0~14MPa
-30~100°C
. . KB
Multi stories RYT ~3PG 19YF A795
parking (05ZF)  (19YF+A980) | ool [ pEoS
1UY (of special
shape) is used for
packing to prevent
stick slip. Rareflon
is molded on to the
1UY lip.
0~>MPa |UY LBH
-20~80°C (A505+31BF) (A505)
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To Order Packings

Contact your nearest NOK packings office or agent.
When ordering, please indicate the NOK part number and the relevant dimensions.
(Specifying methods are described in each dimension table.)

Consult us when you need an packing not listed in this catalog, or if you are not sure which
product to select for special working conditions.

[Special order]
A quote will be provided to you for packings not listed in the catalog, or when you require a
standard-dimension seals made from non-standard materials (e.g., rubber, resin, metal case).



5.Dimension Tables for NOK Packings

Special Packings for Piston Seals Page
ODI 42
osi 47
ouls 49
OUHR 50
OKH+BRL 51
SPGO 52
SPG 54
SPGM 56
SPGN 57
SPGW 58
SPGC 60
CPI 63
CPH 64
Special Packings for Rod Seals
IDI 65
ISI 71
IUIS 73
IUH 74
SPNO 76
SPN 78
SPNS 79
SPNC 81
Packings for Both Piston and Rod Seals
UPI 84
usl 88
UPH 90
USH 95
Dust Seals for Reciprocal Movement
DKI 98
DWI 100
DWIR 101
DKBI 102
DKBI3 103
DKBZ 104
DKB 105
DKH 106
DSI 107
LBI 109
LBH 110
LBHK 112
DSPB 113
Dust Seals for Oscillating and Rotating Movement
DLI 115
DLI2 116
Buffer Rings for Reciprocal Movement
HBY 117
HBTS 118
Relating Products for Hydraulic Equipment
RYT 120
WR(12RS) 121
WR (88RS) 124
KZT 126
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( MPlease designate NOK part number and type & size on your order.
Example Order for the packing as a single piece
NOK part number: FU2150H0
Type:ODI, Outer diameter: 18, Inner diameter: 8,

Special Packings for Piston Seals

ODItype

Material NOK sign Height:7.5
m Iron rubber U801 Orders for backup rings used in combination with packing
(PUR) NOK part number: GN0O725V0
- Type:BRT3, Inner diameter: 8, Outer diameter: 18,
8 ®Please check the application range on pages 6 and 7 before selecting the type. \ Thickness:2 y
| Single packingunit  Extrusiongap:g Backup ring
g S mﬁl:ii‘:;‘:?:g%@
5?-2' I S VRN 20°~30°
- R N /\‘: :Eg_%‘ Remove burrs and overturns
o H o ) ~
M
S H ° - S
o t
¢33 / # —-c Rea3~04
e
[ - The inner surface of the cylinder tube should
Rz12.5 ! 82@5 " Rz12.5 {E’;:éﬂ'FS;E_"ZS%%{%TLQI%ET_J?%%2')’,°"'"g_((_3H)
(Pt12.5) (Pt12.5) (Pt12.5) bu’?ﬁgﬁiggﬂ'; r:;a?rveedr.e ubricating condition,
®The roughnessis JISB 0601 :2001.
How to determine B dimenSion When regulation length cannot be kept, apply Pt.
BMWhen using backup ring 0s
Please determine B dimension according to the table below. If you require ’
smaller B dimension because of the cylinder configuration, please consult NOK. \ \ \
Maximum service pressure 14MPa ‘ 21MPa ‘ 35MPa § o4
Material of backup ring 19YF g o Backup
B dimension B=egD-1.0 | B=eD-05 | B=gD-0.2 5 Wﬁenal A\
Maximum service pressure 35MPa ‘ 42MPa ‘ 70MPa g 02 (L s
Material of backup ring 80ONP gmax | \\ Backup SN
B dimension BZoD-08 | B=oD-04 | BZoD-02 (mm) g 1| Backupring
EWhen not using backup ring
To determine B dimension, please refer to the graph in the right for the "5 20 30 40 50 60 70
maximum extrusion gap (one side) considering the eccentricity of operating Oil pressure (MPa)
condition of the piston.
Nominal size of packing, and housing dimensions Tii%::g:s Packin% ng%n(;:;&rlzssc)kupélgﬁg?lrztnr:julgst;e)zr
D (Outer diameter)| d (Inner diameter)| h (Height) | Ha Hs @D1 C t part number 19YF 80ONP
18 8 7.5 8.5 10.5 17 2.5 2 FU2150H0 GNO0725V0 GN910101
19.2 11.2 5 5.7 7.7 18.2 2.5 2 %FU0202H0 GN7236V0 GN979200
20 10 6 7 9 19 2.5 2 %FU0205H0 GNO0733V0 GN910201
20 10 7.5 8.5 10.5 19 2.5 2 FU0206H0 GNO733V0 GN910201
20 10 8 9 11 19 2.5 2 FU0207HO GNO0733V0 GN910201
20 12 5 5.7 7.7 19 2.5 2 % FU0208HO0 GN7237V0 GN979300
22 14 5 5.7 7.7 21 2.5 2 %FU0242H0 GN7238V0 GN979400
24 14 7.5 8.5 10.5 23 3.5 2 FU2151H0 GNO0745V0 GN910301
25 15 6 7 9 24 3.5 2 %FU0273H0 GNO0749V0 GN973801
25 15 8 9 11 24 3.5 2 FU0274H0 GNO0749V0 GN973801
25 17 5 5.7 7.7 24 3.5 2 %FU0275H0 GN7239V0 GN979500
26 16 7.5 8.5 10.5 25 3.5 2 FU2152H0 GNO751V0 GN910501
26 18 5 5.7 7.7 25 3.5 2 %FU0310HO GN6377V0 GN910601
28 15 10 11 13 27 3.5 2 FU2153H0 GN6445V0 GN910401
28 20 5 5.7 7.7 27 2 2 %FU2138H0 GN6447V0 GN910801
30 20 5 5.7 7.7 29 3.5 2 %FU0351H0 GNO0762V0 GN910901
30 20 6 7 9 29 3.5 2 %FU0352H0 GNO0762V0 GN910901
30 20 8 9 11 29 3.5 2 FU0353H0 GNO0762V0 GN910901
30 22.4 5 5.7 7.7 29 2 2 %FU2139H0 GN6450V0 GN911201
31 18 10 11 13 30 3.5 2 FU2154H0 GN6446V0 GN910701
31.5 18.5 8 9 11 30.5 3.5 2 FUO0377HO GN7240V0 GN979600
31.5 18.5 10 11 13 30.5 3.5 2 FU0378H0 GN7240V0 GN979600
315 21.5 8 9 11 30.5 3.5 2 FU0380HO GNO767V0 GN979700
315 23.5 5 5.7 7.7 30.5 2 2 %FU0381H0 GN6452V0 GN911401
33 20 10 11 13 32 3.5 2 FU2155H0 GN6448V0 GN911001
33 25 5 5.7 7.7 32 2 2 %FU2140H0 GN6665V0 GN978601

% The resisting pressure limit applies to the OSl type.
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Special Packings for Piston Seals

ODItype

( W Please designate NOK part number and type & size on your order. )
Example Order for the packing as a single piece

NOK part number: FU2156H0
Type:0DI, Outer diameter: 35, Inner diameter:22,

Material NOK sign Height:10
Iron rubber U801 Orders for backup rings used in combination with packing
(PUR) NOK part number: GN6449V0
Type:BRT3, Inner diameter:22, Outer diameter: 35,
®Please check the application range on pages 6 and 7 before selecting the type. \ Thickness:2 J
Backu inati i
Nominal size of packing, and housing dimensions ThirciITneSs P?ckin% C;g%n(?ztrﬂl::;)kupélsﬁg??n?lr:sbsr
D (Outer diameter)| d (inner diameter)| h (Height) | Ha Hs oD1 C t part number 19YF 80ONP
35 22 10 11 13 34 3.5 2 FU2156H0 GN6449V0 GN911101
35 25 6 7 9 34 3.5 2 »¢FU0418H0 GNO0781V0 GN911501
35 25 8 9 11 34 3.5 2 FU0419HO0 GNO0781V0 GN911501
35.5 25.5 6 7 9 34.5 3.5 2 »¢FU0448H0 GN6454V0 GN911701
35.5 25.5 8 9 11 34.5 3.5 2 FU0449H0 GN6454V0 GN911701
38 25 10 11 13 37 3.5 2 FU0466H0 GN6453V0 GN911601
40 25 9 10 12 39 3.5 2 FU0485H0 GN6591V0 GN980000
40 25 10 11 13 39 3.5 2 FU0486H0 GN6591V0 GN980000
40 27 8 9 12 39 3.5 3 FU0488H0 GN6455V0 GN911801
40 27 10 11 14 39 3.5 3 FU0489H0 GN6455V0 GN911801
40 30 8 9 12 39 3.5 3 FU0491HO GN6361V0 GN912201
41 28 10 11 14 40 3.5 3 FU2158H0 GN6458V0 GN912101
43 30 10 11 14 42 3.5 3 FU2159H0 GN6459V0 GN912301
44.5 31.5 10 11 14 43.5 3.5 3 FU2160H0 GN6461V0 GN912501
45 30 9 10 13 44 3.5 3 FUO559H0 GN7061V0 GN980100
45 30 10 11 14 44 3.5 3 FUO560H0 GN7061V0 GN980100
45 32 8 9 12 44 3.5 3 FUO561H0 GN7242V0 GN980200
45 32 10 11 14 44 3.5 3 FU0562H0 GN7242V0 GN980200
45 35 8 9 12 44 3.5 3 FU0564H0 GN6463V0 GN912701
50 34 10 11 14 49 4 3 FUO0608H0 GN6462V0 GN912601
50 34 12 13 16 49 4 3 FU0609H0 GN6462V0 GN912601
50 35 9 10 13 49 4 3 FU0610H0 GNO0816V0 GN912801
50 35 10 11 14 49 4 3 FU0611H0 GNO0816V0 GN912801
50 35 12 13 16 49 4 3 FU2161HO0 GNO0816V0 GN912801
50 40 8 9 12 49 4 3 FU0614H0 GN6465V0 GN913101
55 40 9 10 13 54 4 3 FU0689H0 GN6759V0 GN994800
55 40 10 11 14 54 4 3 FU0690H0 GN6759V0 GN994800
55 45 8 9 12 54 4 3 FU0693H0 GN6467V0 GN913301
56 40 10 11 14 55 4 3 FUO716H0 GN6466V0 GN913201
56 40 12 13 16 55 4 3 FUO717HO GN6466V0 GN913201
56 41 9 10 13 55 4 3 FUO718HO0 GNO0835V0 GN994900
56 41 10 11 14 55 4 3 FUO719H0 GNO0835V0 GN994900
56 46 8 9 12 55 4 3 FUO721HO GN7243V0 GN978201
60 45 9 10 13 59 4 3 FUO740HO0 GNO0845V0 GN995000
60 45 10 11 14 59 4 3 FUO741H0 GNO0845V0 GN995000
60 50 8 9 12 59 4 3 FUO0743H0 GN6302V0 GN913801
61 45 12 13 16 60 4 3 FU2163H0 GN6469V0 GN913501
63 47 10 11 14 62 4 3 FUO779H0 GN6471V0 GN913701
63 47 12 13 16 62 4 3 FUO780HO GN6471V0 GN913701
63 48 9 10 13 62 4 3 FUO781HO GNO0853V0 GN995100
63 48 10 11 14 62 4 3 FUO782H0 GNO0853V0 GN995100
63 53 8 9 12 62 4 3 FUO785H0 GN6413V0 GN914001
65 50 9 10 13 64 4 3 FU0804HO GN6439V0 GN995200
65 50 10 11 14 64 4 3 FUO805H0 GN6439V0 GN995200
65 55 8 9 12 64 4 3 FUO808HO GN6472V0 GN914101
66 50 12 13 16 65 4 3 FU2164H0 GN6329V0 GN913901
69 53 12 13 16 68 4 3 FUO0836H0 GN7008V0 GN980300
70 50 12 13 16 69 5 3 FU0842HO0 GN6592V0 GN952900
70 55 9 10 13 69 5 3 FU0844HO0 GN6408V0 GN980400
70 55 10 11 14 69 5 3 FU0845H0 GN6408V0 GN980400
70 60 8 9 12 69 5 3 FU0847HO GN6444V0 GN914401
71 51 12 13 16 70 5 3 FU0872H0 GNO0862V0 GN980500
71 55 10 11 14 70 5 3 FUO0873HO GN6473V0 GN914201
71 55 12 13 16 70 5 3 FU0874H0 GN6473V0 GN914201
71 56 9 10 13 70 5 3 FUO0875H0 GN7247V0 GN980600
71 56 10 11 14 70 5 3 FU0876H0 GN7247V0 GN980600
71 61 8 9 12 70 5 3 FUO878H0 GN7248V0 GN978301

% The resisting pressure limit applies to the OSl type.

uolsid 10} =IO .i
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Special Packings for Piston Seals

ODItype

NOK part number: FU0O894HO0
Type:ODI, Outer diameter:75, Inner diameter:55,

( MPlease designate NOK part number and type & size on your order. )
Example Order for the packing as a single piece

Material NOK sign Height:12
Iron rubber U801 Orders for backup rings used in combination with packing
(PUR) NOK part number: GN7249V0
Type:BRT3, Inner diameter: 55, Outer diameter: 75,
@®Please check the application range on pages 6 and 7 before selecting the type. \ Thickness:3 J
Backu inati i
Nominal size of packing, and housing dimensions ThirciITneSs P?ckin% Cg?_ll?;n(?ztrl]%rl::sc)kupélsﬁg?lrztnr:julr:sbsr
D (Outer diameter)| d (Inner diameter)| h (Height) | Ha Hs oD1 C t part number 19YF 80ONP
75 55 12 13 16 74 5 3 FU0894H0 GN7249V0 GN980700
75 60 9 10 13 74 5 3 FU0895H0 GN6363V0 GN980800
75 60 10 11 14 74 5 3 FU0896H0 GN6363V0 GN980800
75 65 8 9 12 74 5 3 FUO0898H0 GN6479V0 GN914901
76 60 12 13 16 75 5 3 FU2165H0 GN6476V0 GN914601
80 60 12 13 16 79 5 3 FU0929H0 GNO0886V1 GN995300
80 64 10 11 14 79 5 3 FU0931HO GN6478V0 GN914801
80 64 12 13 16 79 5 3 FU0932HO GN6478V0 GN914801
80 65 9 10 13 79 5 3 FU0933HO0 GN6364V0 GN975401
80 65 10 11 14 79 5 3 FU0934H0 GN6364V0 GN975401
80 70 8 9 12 79 5 3 FU0937HO GN6362V1 GN909201
85 65 12 13 16 84 5 3 FU0974HO GNO0899V0 GN981000
85 70 9 10 13 84 5 3 FUO977HO GN6442V0 GN941100
85 70 10 11 14 84 5 3 FU0978H0 GN6442V0 GN941100
85 75 8 9 12 84 5 3 FU0980HO GN6729V0 GN924101
90 70 12 13 16 89 5 3 FU1014HO GNO0910V0 GN915101
90 70 15 16 19 89 5 3 FU1015H0 GN0910V0 GN915101
90 75 9 10 13 89 5 3 FU1017HO GN6443V0 GN975701
90 75 10 11 14 89 5 3 FU1018HO GN6443V0 GN975701
90 80 8 9 12 89 5 3 FU1020HO0 GN6483V0 GN915501
95 75 12 13 16 94 5 3 FU1045H0 GN0920V0 GN915401
95 75 15 16 19 94 5 3 FU1046H0 GN0920V0 GN915401
95 80 9 10 13 94 5 3 FU1047HO GN6898V0 GN958200
95 80 10 11 14 94 5 3 FU1048H0 GN6898V0 GN958200
100 80 12 13 16 98 5 3 FU1072HO GN0927V0 GN915601
100 80 15 16 19 98 5 3 FU1074H0 GNO0927V0 GN915601
100 85 10 11 14 98 5 3 FU1079HO0 GN6484V0 GN909101
105 85 15 16 19 103 5 3 FU2166H0 GNO0932V0 GN915701
110 90 12 13 16 108 5 3 FU1149H0 GN0939V0 GN915901
110 90 15 16 19 108 5 3 FU1150H0 GNO0939V0 GN915901
110 95 10 11 14 108 5 3 FU1153H0 GN6486V0 GN916001
112 92 12 13 16 110 5 3 FU1174H0 GNO0940V0 GN981100
112 92 15 16 19 110 5 3 FU1175H0 GNO0940V0 GN981100
112 o7 9 10 13 110 5 3 FU1176H0 GN7250V0 GN981200
112 97 10 11 14 110 5 3 FU1177HO GN7250V0 GN981200
115 95 15 16 19 113 5 3 FU2167HO0 GN0945V0 GN916101
120 100 12 13 16 118 5 3 FU1210HO GNO0952V0 GN916401
120 100 15 16 19 118 5 3 FU1211HO GN0952V0 GN916401
120 105 10 11 14 118 5 3 FU1213HO0 GN6684V0 GN958901
125 105 12 13 16 123 5 3 FU1243H0 GNO0959V0 GN916501
125 105 15 16 19 123 5 3 FU1244H0 GNO0959V0 GN916501
125 105 16 17 20 123 5 3 FU1245H0 GN0959V0 GN916501
125 110 9 10 13 123 5 3 FU1247HO GN6761V0 GN943001
125 110 10 11 14 123 5 3 FU1248H0 GN6761V0 GN943001
130 110 12 13 16 128 5 3 FU1274H0 GN6790V0 GN969400
130 110 15 16 19 128 5 3 FU1275H0 GN6790V0 GN969400
130 110 16 17 20 128 5 3 FU1276H0 GN6790V0 GN969400
130 115 10 11 14 128 5 3 FU1279H0 GN6741V0 GN927401
132 112 15 16 19 130 5 3 FU2168H0 GNO0970V0 GN916801
140 120 12 13 16 138 5 3 FU1316H0 GN0982V0 GN916901
140 120 15 16 19 138 5 3 FU1317HO GNO0982V0 GN916901
140 120 16 17 20 138 5 3 FU1318HO0 GNO0982V0 GN916901
140 125 10 11 14 138 5 3 FU1321HO GN6491V0 GN917001
150 125 19 20 23 148 6.5 3 FU2169H0 GN6135V0 GN917101
150 125 20 21 24 148 6.5 3 FU1351H0 GN6135V0 GN917101
150 130 12 13 16 148 6.5 3 FU1352H0 GN6925V0 GN933501
150 130 16 17 20 148 6.5 3 FU1354H0 GN6925V0 GN933501




Special Packi ngs for Piston Sea I.S ( W Please designate NOK part number and type & size on your order. )
Example Order for the packing as a single piece
D I NOK part number: FU1357H0
Type:ODI, Outer diameter: 150, Inner diameter: 135,
Material NOK sign Height:10
Iron rubber Orders for backup rings used in combination with packin
O type (PUR) uso1 NOK part number GN6666V0 | EIEE
Type:BRT3, Inner diameter: 135, Outer diameter: 150, -
@®Please check the application range on pages 6 and 7 before selecting the type. \ Thickness:3 J 8
Backu inati i I
Nominal size of packing, and housing dimensions Thircilr:nel:S P?ckin% Cg?%n(?ztrl%r}z:sc)kupggﬁg?lrztnndulrensbs()er %
D (Outer diameter)| d (inner diameter)| h (Height) | Ha Hs oD1 C t part number 19YF 80ONP z
150 135 10 11 14 148 6.5 3 FU1357H0 GN6666V0 GN953901 =
160 135 19 20 23 158 6.5 3 FU2170H0 GN6492V0 GN917201
160 135 20 21 24 158 6.5 3 FU1398H0 GN6492V0 GN917201
160 140 12 13 16 158 6.5 3 FU1399H0 GN1002V0 GN966800
160 140 16 17 20 158 6.5 3 FU1402HO0 GN1002V0 GN966800
160 145 10 11 14 158 6.5 3 FU1405H0 GN6495V0 GN917501
165 140 19 20 23 163 6.5 3 FU1426H0 GN6494V0 GN917401
170 145 19 20 23 168 6.5 3 FU1436H0 GN6496V0 GN917601
170 145 20 21 24 168 6.5 3 FU1437HO GN6496V0 GN917601
170 150 12 13 16 168 6.5 3 FU1438H0 GN1011V0 GN967201
170 150 16 17 20 168 6.5 3 FU1440H0 GN1011VO0 GN967201
170 155 10 11 15 168 6.5 4 FU1442H0 GN6498V0 GN917801
180 155 16 17 21 178 6.5 4 FU1475H0 GN1016V0 GN917901
180 155 19 20 24 178 6.5 4 FU2171HO GN1016V0 GN917901
180 155 20 21 25 178 6.5 4 FU1476H0 GN1016V0 GN917901
180 160 12 13 17 178 6.5 4 FU1478H0 GN6905V0 GN981400
180 160 16 17 21 178 6.5 4 FU1479H0 GN6905V0 GN981400
180 165 10 11 15 178 6.5 4 FU1482H0 GN6500V0 GN918201
185 160 19 20 24 183 6.5 4 FU2172H0 GN1020V0 GN918101
185 160 20 21 25 183 6.5 4 FU2187HO GN1020V0 GN918101
190 165 16 17 21 188 6.5 4 FU1507HO GN1023V0 GN981500
190 165 20 21 25 188 6.5 4 FU1508H0 GN1023V0 GN981500
190 170 12 13 17 188 6.5 4 FU1509H0 GN6985V0 GN981600
190 170 16 17 21 188 6.5 4 FU1510H0 GN6985V0 GN981600
190 175 10 11 15 188 6.5 4 FU1512H0 GN6503V0 GN918501
200 175 16 17 21 198 6.5 4 FU1536H0 GN1031V0 GN918601
200 175 19 20 24 198 6.5 4 FU2173H0 GN1031V0 GN918601
200 175 20 21 25 198 6.5 4 FU1538H0 GN1031V0 GN918601
200 180 16 17 21 198 6.5 4 FU1540H0 GN6372V0 GN918701
205 180 19 20 24 203 6.5 4 FU2174H0 GN1035V0 GN918801
205 180 20 21 25 203 6.5 4 FU2188H0 GN1035V0 GN918801
210 185 16 17 21 208 6.5 4 FU1570H0 GN1039V0 GN981700
210 185 20 21 25 208 6.5 4 FU1571HO GN1039V0 GN981700
210 190 16 17 21 208 6.5 4 FU1573H0 GN6505V0 GN919001
215 190 16 17 21 213 6.5 4 FU2260H0 GN1042V0 GN981800
220 195 16 17 21 218 6.5 4 FU1592H0 GN7253V0 GN981900
220 195 20 21 25 218 6.5 4 FU1593H0 GN7253V0 GN981900
220 200 16 17 21 218 6.5 4 FU1595H0 GN6276V0 GN919101
224 199 16 17 21 222 6.5 4 FU1604H0 GN1047V0 GN982000
224 199 20 21 25 222 6.5 4 FU1605H0 GN1047V0 GN982000
224 204 16 17 21 222 6.5 4 FU1607HO GN6506V0 GN919301
225 200 16 17 21 223 6.5 4 FU1616H0 GN1050V0 GN919201
225 200 19 20 24 223 6.5 4 FU2175H0 GN1050V0 GN919201
225 200 20 21 25 223 6.5 4 FU1617HO GN1050V0 GN919201
225 205 16 17 21 223 6.5 4 FU1619HO0 GN7255V0 GN978401
230 205 16 17 21 228 6.5 4 FU1632H0 GN1053V0 GN955701
230 205 19 20 24 228 6.5 4 FU1633H0 GN1053V0 GN955701
230 205 20 21 25 228 6.5 4 FU1634H0 GN1053V0 GN955701
230 210 16 17 21 228 6.5 4 FU1636H0 GN6352V0 GN919501
240 215 16 17 21 238 6.5 4 FU1652H0 GN7256V0 GN957400
240 215 19 20 24 238 6.5 4 FU1653H0 GN7256V0 GN957400
240 215 20 21 25 238 6.5 4 FU1654H0 GN7256V0 GN957400
240 220 16 17 21 238 6.5 4 FU1656H0 GN6508V0 GN919601
250 225 16 17 21 248 6.5 4 FU1671HO GN1065V0 GN904501
250 225 19 20 24 248 6.5 4 FU1672H0 GN1065V0 GN904501
250 225 20 21 25 248 6.5 4 FU1673H0 GN1065V0 GN904501
250 230 16 17 21 248 6.5 4 FU1676H0 GN6510V0 GN904701
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Special Packings for Piston Seals

Material
Iron rubber
type

( MPlease designate NOK part number and type & size on your order.
Example Order for the packing as a single piece

NOK part number: FU1698HO0
Type:ODI, Outer diameter: 260, Inner diameter: 235,

~

NOK sign Height:16
U801 Orders for backup rings used in combination with packing
NOK part number: GN7257V0
Type:BRT3, Inner diameter: 235, Outer diameter: 260,
®Please check the application range on pages 6 and 7 before selecting the type. \ Thickness:4 y
Backu inati i
Nominal size of packing, and housing dimensions ThirciITneSs P?ckingb C;E%n(?zt&q::;)kupélgﬁg??n?lgsbsr
D (Outer diameter)| d (Inner diameter)| h (Height) | Ha Hs oD1 C t part number 19YF 80ONP
260 235 16 17 21 258 6.5 4 FU1698H0 GN7257V0 GN982100
260 235 19 20 24 258 6.5 4 FU1699H0 GN7257V0 GN982100
260 240 16 17 21 258 6.5 4 FU1701HO GN6511V0 GN919801
270 245 16 17 21 268 6.5 4 FU1715H0 GN7258V0 GN967500
270 245 19 20 24 268 6.5 4 FU1716H0 GN7258V0 GN967500
270 250 16 17 21 268 6.5 4 FU1718H0 GN6512V0 GN919901
275 250 19 20 24 273 6.5 4 FU2176H0 GN1078V0 GN920001
275 250 20 21 25 273 7.5 4 FU2189H0 GN1078V0 GN920001
280 250 19 20 24 278 7.5 4 FU1729H0 GN6197V0 GN943201
280 255 19 20 24 278 7.5 4 FU1731H0 GN6513V0 GN920101
290 260 19 20 24 288 7.5 4 FU1744H0 GN1083V0 GN943101
290 265 19 20 24 288 7.5 4 FU1746H0 GN6318V0 GN920301
297 265 24 25 29 295 7.5 4 FU2177HO GN6515V0 GN920401
297 265 25 26 30 295 7.5 4 FU2190H0 GN6515V0 GN920401
300 270 19 20 24 298 7.5 4 FU1758H0 GN1089V0 GN920601
300 270 24 25 29 298 7.5 4 FU2178H0 GN1089V0 GN920601
300 270 25 26 30 298 7.5 4 FU1759H0 GN1089V0 GN920601
300 275 19 20 24 298 7.5 4 FU1761H0 GN6517V0 GN920701
312 280 24 25 29 310 7.5 4 FU2193H0 GN6519V0 GN920901
332 300 24 25 29 330 7.5 4 FU2194HO0 GN6522V0 GN921201




Special Packings for Piston Seals (Installed with internal groove) | MPlease designate NOK part numberand type &size on yourorder
Example Order for the packing as a single piece

~

OS I type

Material

Iron rubber
(PUR)

NOK part number: FU0O420L0
Type:0Sl, Outer diameter: 35, Inner diameter:27,

Height:5

Orders for backup rings used in combination with packing
NOK part number: GN5707V0

Type:BRT2, Inner diameter: 27, Outer diameter: 35,
Thickness:3

@®Please check the application range on pages 6 and 7 before selecting the type. \

J

Single packingunit  Extrusiongap:g Backup ring

Rz6.3
(Pt6.3)
20°~30°

Remove burrs and overturns

c Wearring When used together
. - A
‘ with backup ring
_ | SN VSRS
459yﬂ /AR | ft_\
T~ 7
R1 =7 R T
il T < o Y
= = F <
[=] o [ _< _ [as) pupunl W Lol s =
Q I kel Q -
o Q o
1S} 1 Q
t
Rz3.2 RLB
(P13 (R2 / “r _/R3.2~04
| VA _—

R =0.3 or below
R1=0.5 or below
R=1

z12. Hs*8'3

+ R 5

Hr 0% o/ (Pt12.5)
Rz12.5 Rz12.5
(Pt12.5) (Pt12.5)

Rz12.5
(Pt12.5)

How to determine B dimension

Theinner surface of the cylinder tube should
be finished by burnishing(RLB) or honing(GH)
t00.4to 3.2um Rz (0.1 to 0.8um Ra).

Especially under severe lubricating condition,

burnishingis required.

®The roughnessis JISB 0601 :2001.

When regulation length cannot be kept, apply Pt.

EWhen using backup ring
Please determine B dimension according to the table below. If you require
smaller B dimension because of the cylinder configuration, please consult NOK.

Maximum service pressure 14MPa ‘ 21MPa ‘ 35MPa
Material of backup ring 19YF

B dimension B=oD-10 | B=eD-05 | B=aD-0.2
Maximum service pressure 35MPa ‘ 42MPa

Material of backup ring 80NP

B dimension B=0D-08 | B=oD-04

BWhen not using backup ring

To determine B dimension, please refer to the graph in the right for the
maximum extrusion gap (one side) considering the eccentricity of operating
condition of the piston.

: de8 uoisniixa ‘xep

0.6

0.5

0.4

0.2

|INE

19YH

Backupring
material SONP
Backup
ring
material

Backup ring

notneeded \

10 20 30

Oil pressure (MPa)

50

Nominal size of packing, and housing dimensions B?icnkgljp Packing Combination backup ring part number
’ Tkitehss P BRT2 (Biascut) | BRN2 (Biascut)
D (Outer diameter)| d (Inner diameter)| h (Height) | Ha Hs @D1 C t 19YF 8ONP
35 27 5 5.7 8.7 34 2 3 FU0420L0 GN5707V0 GN978000
35.5 27.5 5 5.7 8.7 34.5 2 3 FU0450L0 GN5708V0 GN978100
35.5 28 5 5.7 8.7 34.5 2 3 FU2141L0 GN4791V0 GN911900
40 30 6 7 10 39 2.5 3 FU0490L0 GN4794V0 GN912200
41.5 31.5 6 7 10 40.5 2.5 3 FU2142L0 GN4796V0 GN912400
45 35 6 7 10 44 2.5 3 FU0563L0 GN4799V0 GN912700
45 35.5 6 7 10 44 2.5 3 FU2143L0 GN4801V0 GN912900
50 40 6 7 10 49 2.5 3 FU0613L0 GN4050V0 GN913100
55 45 6 7 10 54 2.5 3 FU0692L0 GN4804V0 GN913300
56 45 7 8 11 55 2.5 3 FU2144L0 GN4805V0 GN913400
56 46 6 7 10 55 2.5 3 FUO720L0 GN5709V0 GN978200
60 50 6 7 10 59 2.5 3 FUO0742L0 GN4335V0 GN913800
63 53 6 7 10 62 2.5 3 FUO784L0 GN4693V0 GN914000
65 55 6 7 10 64 2.5 3 FU0807LO GN4810V0 GN914100
66 56 6 7 10 65 2.5 3 FU0825L0 GN4766V0 GN914300
70 60 6 7 10 69 2.5 3 FU0846L0 GN4676V0 GN914400
71 60 7 8 11 70 2.5 3 FU2145L0 GN4812V0 GN914500
71 61 6 7 10 70 2.5 3 FUO0877L0 GN4629V0 GN978300
73 63 6 7 10 72 2.5 3 FUO0889L0 GN4814V0 GN914700
75 65 6 7 10 74 2.5 3 FU0897L0O GN4816V0 GN914900
77 67 6 7 10 76 2.5 3 FU0922L0 GN4697V0 GN915000
80 70 6 7 10 79 2.5 3 FU0936L0 GN4651V0 GN909200
80 71 6 7 10 79 2.5 3 FU2146L0 GN4818V0 GN915200
85 75 6 7 10 84 2.5 3 FUO0979L0 GN4692V0 GN924100
90 80 6 7 10 89 2.5 3 FU1019L0 GN4820V0 GN915500
100 85 9 10 13 98 4 3 FU1078L0 GN4687V0 GN909100
105 90 9 10 13 103 4 3 FU1120L0 GN4698V0 GN915800
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Special Packings for Piston Seals (Installed with internal groove)
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Material

Iron rubber

(PUR)

NOK sign
uso1

( MPlease designate NOK part number and type & size on your order.
Example Order for the packing as a single piece

NOK part number: FU1152L0
Type:OSlI, Outer diameter:110, Inner diameter: 95,

Height:9

Orders for backup rings used in combination with packing

NOK part number: GN4822V0

Type:BRT2, Inner diameter:95, Outer diameter: 110,

~

@®Please check the application range on pages 6 and 7 before selecting the type. \ Thickness:3 y
Backu inati i
Nominal size of packing, and housing dimensions Thi:-.iITneSs P?ckin% ng?lzn(aBt;gzctLaSkupggﬁg?gigsﬁfr
D (Outer diameter)| d (inner diameter)| h (Height) | Ha Hs oD1 C t part number 19YF 80ONP
110 95 9 10 13 108 4 3 FU1152L0 GN4822V0 GN916000
112 98 8.5 9.5 12.5 110 4 3 FU2147L0 GN4824V0 GN916200
115 100 9 10 13 113 4 3 FU1193L0 GN4512V0 GN916300
120 105 9 10 13 118 4 3 FU1212L0 GN5198V0 GN958900
120 106 8.5 9.5 12.5 118 4 3 FU2148L0 GN4826V0 GN916600
125 112 8.5 9.5 12.5 123 4 3 FU2847L0 GN4827V0 GN916700
125 112 9 10 13 123 4 3 FU1926L0 GN4827V0 GN916700
130 115 9 10 13 128 4 3 FU1278L0 GN4593V0 GN927400
140 125 9 10 13 138 4 3 FU1320L0 GN4481V0 GN917000
145 130 9 10 13 143 4 3 FU2405L0 GN4628V1 GN974201
150 135 9 10 13 148 4 3 FU1356L0 GN5025V0 GN953900
150 136 8.5 9.5 12.5 148 4 3 FU2149L0 GN4830V0 GN917300
155 140 9 10 13 153 4 3 FU1386L0 GN4526V0 GN941000
160 145 9 10 13 158 4 3 FU1404L0 GN4551V0 GN917500
170 155 9 10 14 168 4 4 FU1441L0 GN4834V0 GN917800
175 160 9 10 14 173 4 4 FU1458L0 GN4835V0 GN918000
180 165 9 10 14 178 4 4 FU1481L0 GN4836V0 GN918200
190 175 9 10 14 188 4 4 FU1511L0 GN4839V0 GN918500
200 180 12 13 17 198 5 4 FU1539L0 GN4470V0 GN918700
210 190 12 13 17 208 5 4 FU1572L0 GN4841V0 GN919000
220 200 12 13 17 218 5 4 FU1594L0 GN4385V0 GN919100
224 204 12 13 17 222 5 4 FU1606L0 GN4842V0 GN919300
225 205 12 13 17 223 5 4 FU1618L0 GN5710V0 GN978400
230 210 12 13 17 228 5 4 FU1635L0 GN4627V0 GN919500
240 220 12 13 17 238 5 4 FU1655L0 GN4444V0 GN919600
250 230 12 13 17 248 5 4 FU1675L0 GN4635V0 GN904700
260 240 12 13 17 258 5 4 FU1700L0 GN4845V0 GN919800
270 250 12 13 17 268 5 4 FU1717L0 GN4459V0 GN919900
280 255 16 17 21 278 6.5 4 FU1730L0 GN4846V0 GN920100
290 265 16 17 21 288 6.5 4 FU1745L0 GN4848V0 GN920300
300 275 16 17 21 298 6.5 4 FU1760L0 GN4852V0 GN920700




Special Packings for Piston Seals (Installed with internal groove)

OUIStype

Material

Iron rubber
(PUR)

NOK sign
Standard :
U801
Heat resistant
type: U641

@®Please check the application range on pages 6 and 7 before selecting the type.

oD

How to determine B dimension
EWhen using backup ring

Please determine B dimension according to the table below. If you require
smaller B dimension because of the cylinder configuration, please consult NOK.

Single packing unit

.

NOK part number: FU0490P1

Type:0UIS, Outer diameter: 40, Inner diameter: 30,

Height: 6

Orders for backup rings used in combination with packing

NOK part number: GN4794V0

Type:BRT2, Inner diameter: 30, Outer diameter:40,

Thickness:3

( WPlease designate NOK part number and type & size on your order.
Example Order for the packing as a single piece

~

J

Extrusiongap:g Bac!

kup ring

Rz6.3
(Pt6.3)
20°~30°

move burrs and overturns

R=1

R =0.3 or below
R1=0.5 or below

Rz12.5
(Pt12.5)

(Pt12.5)
Rz12.5 Rz12.5
(Pt12.5)

Wearring When used together
with backup ring
= \ ) VRN
Melx o
KT 7 Re
|R1 R
| U]
g 2 3
2 e —af— M- ——
a 3 a
Q | ®l Q
n t
Rz3.2 RLB
(P32 (R[S / E’ —-C R23.2~04
VAN
HA*8'/34 Rz12.5 Hs g3

z12.
(Pt12.5) burnishingis required.

Theinner surface of the cylinder tube should
be finished by burnishing(RLB) or honing(GH)
t00.4to 3.2um Rz (0.1 to 0.8um Ra).

Especially under severe lubricating condition,

®The roughnessis JISB 0601 :2001.

When regulation length cannot be kept, apply Pt.

Maximum service pressure

14MPa |  21MPa

35MPa

Material of backup ring

19YF

B=gD-1.0 | B=gD-05 | B=gD-0.2

B dimension
Maximum service pressure 35MPa ‘ 42MPa
Material of backup ring 80NP

B dimension

B=0D-08 | B=oD-04

BWhen not using backup ring

To determine B dimension, please refer to the graph in the right for the
maximum extrusion gap (one side) considering the eccentricity of operating

condition of the piston.

0.6

0.5 \
0.4

W\ \

: de8 uoisniixa ‘xep

0.2

Backupring
material SONP
Backup
ring
material

19YH

Zmax

(mm) notn

Backup ring
eeded \

1

0 20 30 40 50

Oil pressure (MPa)

. . . . . . Backup Packing Combination backup ring part number
Nominal size of packing, and housing dimensions Thirclmgess part number BRT2 (Biascut)|BRN2 (Biascut)
D (Outer diameter)| d (Inner diameter)| h (Height)|  Ha Hs | @D1 C t  |Standard(U801) |Heat resistant(U641) 19YF 8ONP
40 30 6 7 10 39 | 25 3 FU0490P1 | FU0490P0 | GN4794V0 | GN912200
45 35 6 7 10 44 2.5 3 FUO0563P1 FUO563P0 | GN4799V0 | GN912700
50 40 6 7 10 49 | 25 3 FU0613P1 | FU0613P0 | GN4050V0 | GN913100
60 50 6 7 10 59 2.5 3 FUO0742P1 FUO742P0 | GN4335V0 | GN913800
63 53 6 7 10 62 2.5 3 FUO784P1 FUO784P0 | GN4693V0 | GN914000
65 55 6 7 10 64 | 2.5 3 FU0807P1 | FUO807P0 | GN4810V0 | GN914100
70 60 6 7 10 69 2.5 3 FU0846P1 FUO0846P0 | GN4676V0 | GN914400
75 65 6 7 10 74 | 2.5 3 FU0897P1 | FUO897P0 | GN4816V0 | GN914900
80 70 6 7 10 79 | 2.5 3 FU0936P1 | FU0936P0 | GN4651V0 | GN909200
80 71 6 7 10 79 2.5 3 FU2146P1 FU2146P0 | GN4818V0 | GN915200
85 75 6 7 10 84 2.5 3 FUO0979P1 FUO979P0 | GN4692V0 | GN924100
90 80 6 7 10 89 | 25 3 FU1019P1 | FU1019P0 | GN4820V0 | GN915500
100 85 9 10 13 98 4 3 FU1078P1 FU1078P0 | GN4687V0 | GN909100
105 90 9 10 13 1103 | 4 3 FU1120P1 | FU1120P0 | GN4698V0 | GN915800
110 95 9 10 13 108 4 3 FU1152P1 FU1152P0 GN4822V0 | GN916000
115 100 9 10 13 113 4 3 FU1193P0 | FU1193P1 | GN4512V0 | GN916300
120 105 9 10 13 118 4 3 FU1212P1 FU1212P0 | GN5198V0 | GN958900
125 112 8.5 9.5| 12.5| 123 | 4 3 FU2903P0 | FU2903P1 | GN4827V0 | GN916700
125 112 9 10 13 123 4 3 FU1926P1 FU1926P0 | GN4827V0 | GN916700
130 115 9 10 13 128 4 3 FU1278P1 FU1278P0 | GN4593V0 | GN927400
140 125 9 10 13 138 4 3 FU1320P1 FU1320P0 GN4481V0 | GN917000
150 135 9 10 13 148 4 3 FU1356P1 FU1356P0 | GN5025V0 | GN953900
150 136 8.5 9.5| 12.5| 148 4 3 FU2149P0 | FU2149P1 | GN4830V0 | GN917300
160 145 9 10 13 158 4 3 FU1404P1 FU1404P0 GN4551V0 | GN917500
170 155 9 10 14 168 4 4 FU1441P1 FU1441P0 | GN4834V0 | GN917800
175 160 9 10 14 | 173 | 4 4 FU1458P0 | FU1458P1 | GN4835V0 | GN918000
180 165 9 10 14 178 4 4 FU1481P1 FU1481P0 GN4836V0 | GN918200
190 175 g 10 14 188 4 4 FU1511P1 FU1511P0 | GN4839V0 | GN918500
200 180 12 13 17 198 5 4 FU1539P1 FU1539P0 | GN4470V0 | GN918700
224 204 12 13 17 1222 | 5 4 FU1606P1 | FU1606P0 | GN4842V0 | GN919300
250 230 12 13 17 248 5 4 FU1675P1 FU1675P0 GN4635V0 | GN904700

uoisid 1oy m_co.
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Special Packings for Piston Seals (Installed with internal groove)

Material NOK

Nitrile

sign

Standard :

505
rubber ¢4 resistant

(NBR)

type:

A567

@®Please check the application range on pages 6 and 7 before selecting the type.

How to determine B dimension

.

( M Please designate NOK part number and type & size on your order.
Example Order for the packing as a single piece
NOK part number: CU2683Q2
Type:OUHR, Outer diameter: 32, Inner diameter: 24,
Height:5
Orders for backup rings used in combination with packing
NOK part number: GN5727V0
Type:BRT2, Inner diameter: 24, Outer diameter: 32,
Thickness:2

~

J

Single packing unit Extrusiongap:g Backup ring

C

Wearring

When used together
with backup ring

-

oD H9/f8

Rz6.3
(Pt6.3)
20°~30°

Remove burrs and overturns

B

|

I

}
#D10.2

5

RLB

R =0.3 or below

Rz3.2~0.4 R1=0.5 or below

R2=1

HA£0.2,

Rz12.5 |Hg+0.2

Rz12.5
(Pt12.5)

(Pt12.5)
Rz12.5 Rz12.5
(Pt12.5) (Pt12.5)

Theinner surface of the cylinder tube should
be finished by burnishing(RLB) or honing(GH)
t0 0.4 to 3.2um Rz (0.1 to 0.8um Ra).
Especially under severe lubricating condition,
burnishingis required.

®The roughnessis JISB 0601 :2001.
When regulation length cannot be kept, apply Pt.

BWhen using backup ring
Please determine B dimension according to the table below. If you require 0.6
smaller B dimension because of the cylinder configuration, please consult NOK.
Maximum service pressure 14MPa 21MPa = o Backup ring needed
Material of backup ring 19YF ; 0.4
B dimension B=¢D-10 | B=gD-05 g . i
BWhen not using backup ring °§ A5\6>\\ e
To determine B dimension, please refer to the graph in the right for the gmax Bacikuprmg N
maximum extrusion gap (one side) considering the eccentricity of operating (mm) notneeded | [
condition of the piston. 0.1
0 5 10 15 20 25
Oil pressure (MPa)
Nominal size of packing, and housing dimensions Tiiﬁrﬁzs paI:tarclﬁlnrl%er Comb|naBt||;r1rb;c(k;[i>22gc[Lait)number
D (Outer diameter)| d (Inner diameter)| h (Height)| ~ Ha Hs @D1 C t | Standard(A505) |Cold resistant(A567) 19YF
32 24 5 5.7 7.7 31 3.5 2 CU2683Q2 | CU2683Q3 GN5727V0
40 30 6 7 10 39 3.5 3 CU2684Q3 | CU2684Q5 GN4794V0
50 40 6 7 10 49 3.5 3 CU2604Q3 | CU2604Q4 GN4050V0
55 45 6 7 10 54 3.5 3 CU2697Q1 GN4804V0
60 50 6 7 10 59 3.5 3 CU2696Q2 | CU2696Q3 GN4335V0
63 53 6 7 10 62 3.5 3 CU2685Q0 | CU2685Q4 GN4693V0
65 55 6 7 10 64 3.5 3 CU2930Q2 | CU2930Q3 GN4810V0
70 60 6 7 10 69 3.5 3 CU2634Q2 GN4676V0
75 62 7.5 85 | 115 74 4.5 3 CU2943Q2 | CU2943Q3 GN5712V0
80 65 9 10 13 79 4.5 3 CU2666Q2 | CU2666Q3 GN4549V0
80 71 6 7 10 79 4.5 3 CU3238Q1 GN4818V0
85 70 9 10 13 84 4.5 3 CU0977Q2 | CU0977Q3 GN4876V0
95 80 9 10 13 94 4.5 3 CU2605Q2 | CU2605Q4 GN5023V0
100 85 9 10 13 98 4.5 3 CU2669Q2 | CU2669Q3 GN4687V0
110 95 9 10 13 108 4.5 3 CU2607Q2 | CU2607Q3 GN4822V0
115 100 9 10 13 113 4.5 3 CU3241Q2 GN4512V0
125 110 9 10 13 123 4.5 3 CU2670Q2 GN4480V0
125 112 8.5 95 | 125 | 123 4.5 3 CU3492Q0 GN4827V0
140 125 9 10 13 138 4.5 3 CU2647Q3 | CU2647Q2 GN4481V0
150 136 8.5 9.5 | 125 | 148 4.5 3 CU3244Q1 GN4830V0
160 145 9 10 13 158 4.5 3 CU2687Q1 GN4551V0
180 165 9 10 14 178 4.5 4 CU2688Q1 GN4836V0
200 180 12 13 17 198 5.5 4 CU1539Q1 | CU1539Q2 GN4470V0
224 204 12 13 17 222 5.5 4 CU3491Q0 GN4842V0
250 230 12 13 17 248 5.5 4 CU2691Q2 | CU2691Q3 GN4635V0




Material
Nitrile rubber
(NB!

NOK sign

Standard:A566
Cold resistant
type:A567

Special Packings for Piston Seals ok
Polyamide resin(PA) 63NP
Rareflon (PTFE) 19FY

OKthpe+BRLtype

( WPlease designate NOK part number and type & size on your order.
Example Order for the packing as a single piece

NOK part number: CQ0371C0

Type:OKH, Outer diameter: 40, Inner diameter:32,

Height:6.5

Orders for combined wear ring and backup ring

NOK part number: GN9965V0

Type:BRL, Inner diameter:30, Outer diameter:40,

~

R =0.3 or below
R1=0.4 or below

@®Please check the application range on pages 6 and 7 before selecting the type. \ Height:5.5
C Rz125 HA£02  /R7125
H h ot R 7/ (Pt12.5) (Pt12.5) RLB
F' 257 — Rz3.2~04
g /B8
t2 R1 R1
E
= o
a|l o v _ o _ < -
Q8 1 s o
5 8 4)
o
E-'q
[ _ |
BRL  BRT2
®When used together with BRL ®When used together with BRT2
Extrusiongap:g
*Qﬁ Lyt Hcig o) L' *QTQ He 1933 Wear ring
25> 250~ \ /
2 T
AN
R1 R1
(o2} D (o2}
I T <
[=} o [=] o / m| T
SIS _ _ _ S ) _ .8 ° _
T
\/_ BRL backup ring \(_ BRT2 backup ring

Surface roughness of each part
®When used together with BRL

Rz12.5 Rz12.5
(Pt12.5) (Pt12.5)
Rz12.5 Rz12.5
(Pt12.5) (Pt12.5)
(Pt12.5)

Rz12.5

R2=0.2

Theinner surface of the cylinder tube should be finished by
burnishing(RLB) or honing(GH) to 0.4 to 3.2um Rz (0.1 to 0.8um Ra).
Especially under severe lubricating condition, burnishing is required.

®0nly OKH-with BRT2

712.5 Rz12.5
(Pt12 5) 7/ (Pt12.5)
RLB
Rz3.2~0.4

®The roughnessis JIS B 0601:2001.
When regulation length cannot be

kept, apply Pt.

RLB / — V/
r3z0a | |/ ) ®ed
How to determine B dimension o
MWhen using backup ring '
Please determine B dimension according to the table below. If you require 0.5
smaller B dimension because of the cylinder configuration, please consult NOK. 5 BackUDHEHERERS L
o 04
Maximum service pressure 14MPa ‘ 21MPa 4 N
Material of backup ring 63NP, 19YF g 03
B dimension B=g¢D-1.0 B=oD-0.5 E o A5§>\\ P
. . Bmax ’ i
MWhen not using backup ring (mm) bl &
To determine B dimension, please refer to the graph in the right for the 01
maximum extrusion gap (one side) considering the eccentricity of operating .
condition of the piston. 5 10 15 20 25
Oil pressure (MPa)
. . . L . Packing Combination backup ring part number,
Nomit?al Uemiiel e e paedg, S A Z eI aens part number BRL(alo be used asvearing | BRT2 (Biascut)
NUMDEN | D (Outer| dl (Inner | H h Standard |Cold resistant
diameter) | diameter)| (Height) hb (Height) odi| Ha | Hs | He | L (W) C (A566) (A567) 63NP 19YF
OKH40| 40 | 30 | 65|2 |15|55|37 ] 7 |11 |10 4 118 |2.5/CQ0371C0|CQO371C1| GN9965V0 |GN4662V0
45| 45 35 |65|2 |15|/55(42 | 7 |11 |10 | 4 |18 |2.5/CQ0372C0|CQ0372C1| GN9966V0O |GN5765V0
50/ 50 | 40 | 652 |15/55[47 | 7 |11 |10 4 |18 |2.5|CQ0311C1|CQO0311C2| GN9967V0O |GN4672V0
55| 55|45 |65|2 |15/55[52 | 7 |11 |10 4 |18 | 2.5|CQ0373C0|CQO0373C1| GN9968V0O |GN5480V0
60| 60 | 50 | 65]2 |15|55|57 | 7 [11 |10 | 4 |18 |2.5|CQ0316C0 CQ0316C1| GN9696V1 |GN4976V0
63| 63| 53 |65|2 [15|55[60 | 7 |11 |10 4 |18 | 2.5|CQ0374C0|CQ0374C1| GN9969V0O |GN5511V0
65| 65 | 55 | 65]25[2 7 61 | 7 |12 |11 5 |21 |2.5[CQ0329C0|CQ0329C1| GN9730V1 |GN5766V0
70| 70 | 60 | 6.5/25]2 |7 [66| 7 |12 |11 | 5 |21 |2.5|CQ0313C1|CQ0313C2| GN9695V1 |GN5525V0
75| 75 | 65 | 6.5|25|2 7 71 7 |12 |11 5 |21 |2.5[CQ0375C0|CQO0375C1| GN9970V0 |GN5767V0
80| 80 | 67 |8 |25|2 7 76 | 8.5/13.5/12.5]| 5 |22.5/3 |CQ0330C0|CQO0330C1| GNI9731V1 |GN5768V0
85| 8 | 72 |8 |25|2 |7 |81]| 85/13.5/12.5| 5 |22.5/3 |CQ0376C0|CQ0376C1| GN9971V0 |GN5769V0
90| 90 | 77 |8 |25|2 7 86 | 8.5/13.5/12.5| 5 |22.5/3 |CQ0377C0|CQO377C1| GN9972V0 |GN5770V0
100{100 | 85 |9 |3 |2 |7 |9 10 |16 |14 | 5 124 |4 |CQ0378C0|CQO378C1| GN9973V0 |GN4687V0
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Special Packings for Piston Seals

Material NOKsign
Rareflon (PTFE) 19YE W Please designate NOK part number and type &size on your order.
+ Example NOK part number: GS1800V0
m type N't”lﬁégbber A305 Type:SPGO, Inner diameter: 14, Outer diameter: 20,
Height:3

@®Please check the application range on pages 6 and 7 before selecting the type.

Wear ring H*+02

Rz12.5
Rz12.5 C (Pt12.5)

(Pt12.5)

8 . Extrusiongap:g Rz6.3
. (Pt6.3)
N | N\ VN 20°~30°

- _ 45°\>/ f(gzt%%) R R Remove burrs and overturns
S R1 R1
P @ 1 /
G olo| _L_Jd > o9 ) _ N
0 R 5 3 Lo
(=]
= i
3
=2
3 ! RLB R =0.3 or below
7 __ | % -~ /R R1=0.5 or below
g 23.2~0.4 1=U.
=] N/ R=1

h The inner surface of the cylinder tube should
D be finished by burnishing(RLB) or honing(GH)
t0 0.4 to 3.2um Rz (0.1 to 0.8um Ra).
Especially under severe lubricating condition,
burnishingis required.

®The roughnessis JISB 0601 :2001.
How to determine B dimenSion When regulation length cannot be kept, apply Pt.

To determine B dimension, please refer to the graph in the right for the
maximum extrusion gap (one side) considering the eccentricity of operating 08
condition of the piston.
5 0.6 \
g 04
5 N
S ™N
(gmmna;; 02
0 10 20 30 40
Oil pressure (MPa)
Nominal Nominal size of packing, and housing dimensions NOK
number d (Inner diameter) | D (Outer diameter) h (Height) H C part number
SPGO 20 14 20 3 3.2 2 GS1800V0
25 19 25 3 3.2 2 GS1801V0
30 21.5 30 3.8 4 35 GS1802V0
315 23 31.5 3.8 4 3.5 GS1803V0
32 23.5 32 3.8 4 3.5 GS1804V0
35 26.5 35 3.8 4 3.5 GS1805V0
35.5 27 35.5 3.8 4 35 GS1806V0
40 315 40 3.8 4 3.5 GS1807V0
45 36.5 45 3.8 4 3.5 GS1808V0
50 41.5 50 3.8 4 4 GS1809V0
53 44.5 53 3.8 4 4 GS1810V0
55 46.5 55 3.8 4 4 GS1811V0
56 47.5 56 3.8 4 4 GS1812V0
60 51.5 60 3.8 4 4 GS1813V0
63 49 63 6.3 6.5 4 GS1814V0
65 51 65 6.3 6.5 4 GS1815V0
70 56 70 6.3 6.5 5 GS1816V0
71 57 71 6.3 6.5 5 GS1817V0
75 61 75 6.3 6.5 5 GS1818V0
80 66 80 6.3 6.5 5 GS1819V0
85 71 85 6.3 6.5 5 GS1820V0
90 76 90 6.3 6.5 5 GS1821V0
95 81 95 6.3 6.5 5 GS1822V0
100 86 100 6.3 6.5 5 GS1823V0
105 91 105 6.3 6.5 5 GS1824V0
110 96 110 6.3 6.5 5 GS1825V0
112 98 112 6.3 6.5 6.5 GS1826V0

52



Special Packings for Piston Seals

Material NOKsign \
Rareflon (PTEE) 19YE W Please designate NOK part number and type &size on your order.
+ Example NOK part number: GS1827V0
type N'mlﬁégbber A305 Type:SPGO, Inner diameter: 101, Outer diameter: 115,
Height:6.3 )
@®Please check the application range on pages 6 and 7 before selecting the type.
Nominal Nominal size of packing, and housing dimensions NOK

number d (inner diameter) | D (Outer diameter) h (Height) H C part number
SPGO 115 101 115 6.3 6.5 6.5 GS1827V0
120 106 120 6.3 6.5 6.5 GS1828V0

125 111 125 6.3 6.5 6.5 GS1829V0

130 116 130 6.3 6.5 6.5 GS1830V0

135 121 135 6.3 6.5 6.5 GS1831V0

140 126 140 6.3 6.5 6.5 GS1832V0

150 136 150 6.3 6.5 6.5 GS1833V0

160 146 160 6.3 6.5 6.5 GS1834V0

170 150 170 9.8 10 6.5 GS1835V0

180 160 180 9.8 10 6.5 GS1836V0

190 170 190 9.8 10 6.5 GS1837V0

200 180 200 9.8 10 6.5 GS1838V0

210 190 210 9.8 10 6.5 GS1839V0

220 200 220 9.8 10 6.5 GS1840V0

224 204 224 9.8 10 6.5 GS1841V0

230 210 230 9.8 10 6.5 GS1842V0

240 220 240 9.8 10 6.5 GS1843V0

250 230 250 9.8 10 6.5 GS1844V0

260 240 260 9.8 10 7.5 GS1845V0

270 250 270 9.8 10 7.5 GS1846V0

280 260 280 9.8 10 7.5 GS1847V0

290 270 290 9.8 10 7.5 GS1848V0

300 280 300 9.8 10 7.5 GS1849V0

310 290 310 9.8 10 7.5 GS1850V0

320 300 320 9.8 10 7.5 GS1851V0

340 320 340 9.8 10 7.5 GS1852V0

350 330 350 9.8 10 7.5 GS1853V0

360 340 360 9.8 10 7.5 GS1854V0

375 355 375 9.8 10 7.5 GS1855V0

380 360 380 9.8 10 7.5 GS1856V0

400 380 400 9.8 10 7.5 GS1857V0

[
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Special Packings for Piston Seals

5 SPG typ

@®Please check the application range on pages 6 and 7 before selecting the type.

oD
od

How to determine B dimension
To determine B dimension, please refer to the graph in the right for the

Material
Rareflon (PTFE)

N|tr| le rubber 0uterd|ameter950mm orbelow:A980
Outer diameter more than 950mm: A402

(NBR)

Rz12.5
(Pt12.5)

NOKsign
19YF

Rz12.5
¢ Z(Pt12.5)

+0.2
H'o

W Please designate NOK part number and type &size on your order.
Example NOK part number: GS0327V0

Type: SPG, Inner diameter: 20.5, Outer diameter: 30,
Height:4.3

Extrusiongap: g

Wearring

Rz6.3
(Pt6.3)

20°~30°

Rz6.3
(Pt6.3) R

o
W

oD HY/f8

\Z45°

Remove burrs and overturns

RLB
Rz3.2~0.4

R =0.3 or below
R1=0.5 or below
R=1

Theinner surface of the cylinder tube should
be finished by burnishing(RLB) or honing(GH)
t0 0.4 to 3.2um Rz (0.1 to 0.8um Ra).

Especially under severe lubricating condition,

burnishingis required.

®The roughnessis JISB 0601 :2001.

When regulation length cannot be kept, apply Pt.

maximum extrusion gap (one side) considering the eccentricity of operating 08
condition of the piston.
5 0.6 \
g 04
5 N\
S ™N
(gmmna;; 02
0 10 20 30 40
Oil pressure (MPa)
Nominal Nominal size of packing, and housing dimensions NOK
number d (Inner diameter) | D (Outer diameter) h (Height) H C part number
SPG 30 20.5 30 4.3 4.5 2 GS0327V0
315 22 315 4.3 4.5 3.5 GS0328V0
32 22.5 32 4.3 4.5 3.5 GS0329V0
35 25.5 35 4.3 4.5 3.5 GS0330V0
355 26 355 4.3 4.5 3.5 GS0331V0
40 30 40 4.3 4.5 3.5 GS0332V0
45 35 45 4.3 4.5 3.5 GS0333V0
50 40 50 4.3 4.5 4 GS0334V0
55 45 55 4.3 4.5 4 GS0335V0
56 46 56 4.3 4.5 4 GS0336V0
60 50 60 4.3 4.5 4 GS0337V0
63 48 63 7.3 7.5 4 GS0338V0
65 50 65 7.3 7.5 4 GS0339V0
69 54 69 7.3 7.5 4 GS0340V0
70 55 70 7.3 7.5 5 GS0341V0
71 56 71 7.3 7.5 5 GS0342V0
75 60 75 7.3 7.5 5 GS0343V0
80 65 80 7.3 7.5 5 GS0344V0
85 70 85 7.3 7.5 5 GS0345V0
90 75 90 7.3 7.5 5 GS0310V0
95 80 95 7.3 7.5 5 GS0346V0
100 85 100 7.3 7.5 5 GS0347V0
105 90 105 7.3 7.5 5 GS3509V0
108 92 108 7.3 7.5 5 GS0348V0
110 94 110 7.3 7.5 5 GS0311V0
112 96 112 7.3 7.5 6.5 GS0349V0
120 104 120 7.3 7.5 6.5 GS0350V0




Special Packings for Piston Seals

SPG typ

Material
Rareflon (PTFE)

N|tr|le rubber
(NBR)

NOKsign
19YF

Outer dlameter950mm orbelow:A980
Outer diameter more than 950mm: A402

W Please designate NOK part number and type &size on your order.

Example NOK part number: GS0351V0

Type:SPG, Inner diameter: 109, Outer diameter: 125,

~

Height:7.3 )
@®Please check the application range on pages 6 and 7 before selecting the type.
Nominal Nominal size of packing, and housing dimensions NOK
number d (inner diameter) | D (Outer diameter) h (Height) H C part number
SPG 125 109 125 7.3 7.5 6.5 GS0351V0
130 114 130 7.3 7.5 6.5 GS0352V0
135 119 135 7.3 7.5 6.5 GS0806V1
140 124 140 7.3 7.5 6.5 GS0353V0
145 129 145 7.3 7.5 6.5 GS0885V0
150 134 150 7.3 7.5 6.5 GS0354V0
155 139 155 7.3 7.5 6.5 GS3133V1
160 144 160 7.3 7.5 6.5 GS0355V0
170 148 170 10.8 11 6.5 GS0356V0
180 158 180 10.8 11 6.5 GS0357V0
190 168 190 10.8 11 6.5 GS0358V0
200 178 200 10.8 11 6.5 GS0359V0
204 182 204 10.8 11 6.5 GS0360V0
210 188 210 10.8 11 6.5 GS0361V0
215 193 215 10.8 11 6.5 GS0548V0
220 198 220 10.8 11 6.5 GS0842V0
224 202 224 10.8 11 6.5 GS0362V0
225 203 225 10.8 11 6.5 GS0363V0
230 208 230 10.8 11 6.5 GS0364V0
240 218 240 10.8 11 6.5 GS0365V0
250 228 250 10.8 11 6.5 GS0366V0
260 236 260 11.7 12 7.5 GS0700V0
270 246 270 11.7 12 7.5 GS0701V0
280 256 280 11.7 12 7.5 GS0702V0
290 266 290 11.7 12 7.5 GS0703V0
300 276 300 11.7 12 7.5 GS0704V0
310 286 310 11.7 12 7.5 GSO0705V0
320 296 320 11.7 12 7.5 GS0706V0
330 308 330 9.75 10 10 GS0408V0
360 336 360 11.7 12 10 GS0917V0
400 376 400 11.7 12 10 GS3361V0
485 455 485 14.8 15 10 GS0504V1
500 470 500 14.8 15 10 GS0261V2
550 515 550 17.2 17.5 10 GS0379V2
600 570 600 14.8 15 10 GS0324V2
650 620 650 14.8 15 15 GS0527V0
720 690 720 14.8 15 15 GS0492V0
800 785 800 12.7 13 15 GS0520V0
900 870 900 24.5 25 15 GS0407V2
930 890 930 19 20 15 GS0466V1
950 925 950 17.7 18 15 GS0285V2
1000 960 1000 19.7 20 20 GS0512V0
1060 1020 1060 19.7 20 20 GS0587V0
1150 1110 1150 19.7 20 20 GS3007V0
1180 1130 1180 19.7 20 20 GS0599V1
1210 1170 1210 19 20 20 GS0465V0
1250 1210 1250 19.7 20 20 GS0281V1
1260 1220 1260 19.7 20 20 GS0851V0
1400 1350 1400 19.7 20 20 GS0402V0
1500 1460 1500 19.7 20 20 GS0852V0
1650 1600 1650 24 25 20 GS0579V0
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Special Packings for Piston Seals

Material NOKsign - -
Rareflon (PTFE) 5oy W Please designate NOK part number and type &size on your order.
RS + Example NOK part number: GS4283V0
m type = ﬁé’g € A305 Type: SPGM, Inner diameter:24.5, Outer diameter: 32,
I ———

Height:3

@®Please check the application range on pages 6 and 7 before selecting the type.

Rz125 (H0Z, Wearring

Theinner surface of the cylinder tube should
be finished by burnishing(RLB) or honing(GH)
t0 0.4 to 3.2um Rz (0.1 to 0.8um Ra).
Especially under severe lubricating condition,
burnishingis required.

®The roughnessis JISB 0601 :2001.
How to determine B dimenSion When regulation length cannot be kept, apply Pt.

Oring h | Rareflonring c (Pt12.5) Extrusiongap:g R26.3
' (Pt6.3)
Nl PANEE —
] " ==
45°\>/ Rz6.3
(Pt6.3) L Remove burrs and overturns
R1 R1
= N

alo T e - - . B .

el 8 o 2
S > I /
(P; R =0.3 or below

Jdcl--  RLB Ri=Please refer to

M Rz3.2~0.4 the table below.
g i } R2=1
=1
3
a
o
=]

To determine B dimension, please refer to the graph in the right for the
maximum extrusion gap (one side) considering the eccentricity of operating 08
condition of the piston.
§ 0.6
N
(gmmna;; 02
0 10 20 30 40
Oil pressure (MPa)
Nominal Nominal size of packing, and housing dimensions NOK
number d(Inner diameter) | D (Outer diameter)|  h (Height) H Bottom of groove R1 C part number
SPGM 32S 24.5 32 3 3.2 0.6LF 4 GS4283V0
40S 29 40 4 4.2 1.0OXAF 4 GS4284V0
50S 39 50 4 4.2 1.0OXXF 4 GS4285V0
63 S 52 63 4 4.2 1.OXLF 4 GS4286V0
80S 64.5 80 6.1 6.3 1.3UF 5 GS4288V0
100 S 84.5 100 6.1 6.3 1.3LF 5 GS3882V2
125S 109.5 125 6.1 6.3 13T 5 GS4289V0
140 S 119 140 7.7 8.1 1.8AF 6.5 GS3703V1
150 S 129 150 7.7 8.1 1.8UF 6.5 GS3683V2
160 S 139 160 7.7 8.1 1.8LF 6.5 GS3704V3
180S 159 180 7.7 8.1 1.8UF 6.5 GS4088V1
200 S 179 200 7.7 8.1 1.8UF 6.5 GS3764V1
250 S 229 250 7.7 8.1 1.8UF 6.5 GS4291V0
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Special Packings for Piston Seals

Material NOKsign | MPlease designate NOK part number and type &size on your order.
Polyamlde resin(PA) 21NB Example NOK part number: GS4243V0
type Nitrile rubber(NBR) Ag-ze Typg:SPGN, Inner diameter : 54, Outer diameter: 75,
|

Height:7.8

@®Please check the application range on pages 6 and 7 before selecting the type.

H+02

Rz12.5 0 Extrusiongap:g
Rz12.5 C (Pt12.5) Wear ring =

(Pt12.5) (Pt6.3)

| 4 20°~30°
Rz6.3
R o
- \Z45 Remove burrs and overturns

oD
od
|
I
oD H9/f8
1
od h9
oB
>

o
S
I } \l}l B g = Elz_?.z~0.4 2122.9 or below g
LN Theinner surface of the cylinder tube should '_\,l,
be finished by burnishing(RLB) or honing(GH) °
t0 0.4 to 3.2um Rz (0.1 to 0.8um Ra). T
Especially under severe lubricating condition, a
burnishing is required. S
®The roughnessis JISB 0601 :2001.
How to determine B dimenSion When regulation length cannot be kept, apply Pt.
To determine B dimension, please refer to the graph in the right for the
maximum extrusion gap (one side) considering the eccentricity of operating Lo
condition of the piston. \
- 08 \
% 0.6
T 04
gr‘r;ax \
(mm) (5
0% 50 60 70 80
Oil pressure (MPa)
Nominal Nominal size of packing, and housing dimensions NOK
number d (Inner diameter) | D (Outer diameter) h (Height) H C part number
SPGN 75 54 75 7.8 8.0 5.0 GS4243V0
80 59 80 7.8 8.0 5.0 GS4244V0
85 64 85 7.8 8.0 5.0 GS4245V0
90 69 90 7.8 8.0 5.0 GS4246V0
95 4 95 7.8 8.0 5.0 GS4247V0
100 79 100 7.8 8.0 5.0 GS4248V0
105 84 105 7.8 8.0 5.0 GS4249V0
110 89 110 7.8 8.0 5.0 GS4250V0
115 94 115 7.8 8.0 6.5 GS4251V0
120 99 120 7.8 8.0 6.5 GS4252V0
125 104 125 7.8 8.0 6.5 GS4253V0
130 109 130 7.8 8.0 6.5 GS4254V0
135 114 135 7.8 8.0 6.5 GS4255V0
140 119 140 7.8 8.0 6.5 GS4256V0
145 124 145 7.8 8.0 6.5 GS4257V0
150 129 150 7.8 8.0 6.5 GS4258V0
160 139 160 7.8 8.0 6.5 GS4259V0
170 149 170 7.8 8.0 6.5 GS4261V0
180 159 180 7.8 8.0 6.5 GS4263V0
190 169 190 7.8 8.0 6.5 GS4264V0
200 179 200 7.8 8.0 6.5 GS4266V0
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Special Packings for Piston Seals Material NOK sign
Rareflon (PTFE) 19YF

+ +
Standard: Nitrile rubber (NBR Al
He;]c rzgistarlnrtl I-?yréjrogg:m(ated) a?antdrzg?sta 380 WlPlease designate NOK part number and type & size on your order.
nitrilirubber(HNBR) N G928 | Example NOK part number: GS0535V5
- 5] type Polyamide resin(PA) ~ 8ONPor 12NM Type:SPGW, Inner diameter: 36,
|

Outer diameter:50, Height:8.5

@®Please check the application range on pages 6 and 7 before selecting the type.

E H*92 Extrusiongap:g
Rz12.5 ¢ Z(Pt12.5) - e
(Pt12.5) Wear ring (P%e,a)
| 4 20°~30°
R263 ey -
(Pre.3) 7 Remove burrs and overturns
— R1 R1
e M~
a > s m e
Q T )
(=) Q
s |
- RLB R =0.3 or below
52 m =~ _/Re32~04 R1=0.5 or below
N R2=1
h

Theinner surface of the cylinder tube should
be finished by burnishing(RLB) or honing(GH)
t0 0.4 to 3.2um Rz (0.1 to 0.8um Ra).
Especially under severe lubricating condition,
burnishingis required.

uoisid 10} SEQ) VN l

®The roughnessis JISB 0601 :2001.
How to determine B dimenSion When regulation length cannot be kept, apply Pt.

To determine B dimension, please refer to the graph in the right for the
maximum extrusion gap (one side) considering the eccentricity of operating Lo
condition of the piston.
0.8
5
g 06
§4
T 04
o
gmax \
(mm) (-
0 f 40 50 60 70 80
Oil pressure (MPa)

Nominal Nominal size of packing, and housing dimensions NOK part number
number | d(Innerdiameter) | D (Outer diameter), _h (Height) H C Standard backup ring(A980) |Heat resistant backup ring(G928)
SPGW 50 36 50 8.5 9 4 GS0535V5
60 46 60 8.5 9 4 GS0528V5 GS00528-V4A
65 50 65 10.5 11 5 GS3013V5 GS3013V6
70 55 70 10.5 11 5 GS0607V5 GS0607VT7
75 60 75 10.5 11 5 GS0995V5 GS0995V6
80 65 80 10.5 11 5 GS0608V5 GS0608V8
85 70 85 10.5 11 5 GS0813V5 GS0813V6
90 75 90 10.5 11 5 GS0609V5 GS0609V7
95 80 95 10.5 11 5 GS0481V5 GS0481Ve6
100 85 100 12 12.5 5 GS0610V6 GS0610V8
105 90 105 12 12.5 5 GS0973V5 GS0973V7
110 95 110 12 12.5 5 GS0611V5 GS0611V6
115 100 115 12 12.5 6.5 GS0626V5 GS0626V6
120 105 120 12 12.5 6.5 GS0612V7 GS0612V8
125 102 125 15.5 16 6.5 GS0583V5 GS0583V6
130 107 130 15.5 16 6.5 GS0613V5 GS0613V7
135 112 135 15.5 16 6.5 GS0908V5 GS0908V6
140 117 140 15.5 16 6.5 GS0432V5 GS0432V7
145 122 145 15.5 16 6.5 GS0907V1 GS0907V2
150 127 150 15.5 16 6.5 GS0614V5 GS0614V7
160 137 160 15.5 16 6.5 GS0615V5 GS0615V8
170 147 170 15.5 16 6.5 GS0688V5 GS0688V6
180 157 180 15.5 16 6.5 GS0616V5 GS0616V7
185 162 185 15.5 16 6.5 GS0653V5 GS0653V6
190 167 190 15.5 16 6.5 GS0644V5 GS0644V6
200 177 200 15,9 16 6.5 GS0617V5 GS0617V7
210 187 210 15.5 16 6.5 GS0654V2 GS0654V4
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Special Packings for Piston Seals Material NOK sign
Rareflon (PTFE) 19YF

+ +
Standard: Nitrile rubber (NBR; A )
He;]c r:;istarlnril I-Tywrogga(ated) a?antdr:;?sta l?tSO WlPlease designate NOK part number and type & size on your order.
nitrilirubber(HNBR) N G928 | Example NOK part number: GS0655V2
type Polyamide resin (PA)  8ONPor 12NM Type:SPGW, Inner diameter:197,
- -

Outer diameter:220, Height:15.5

@®Please check the application range on pages 6 and 7 before selecting the type.

Nominal Nominal size of packing, and housing dimensions NOK part number
number | d(Inner diameter) | D (Quter diameter)] _h (Height) H C Standard backup ring(A980) {Heat resistant backup ring (G928)
SPGW 220 197 220 15.5 16 6.5 GS0655V2

225 202 225 15.5 16 6.5 GS0618V2 GS0618V8
230 207 230 155 16 6.5 GS0664V2 GS00664-V4A
240 217 240 15.5 16 6.5 GS0656V2 GS00656-V4A
250 222 250 17 17.5 6.5 GS0451Vv4
260 232 260 17 17.5 7.5 GS0605V2
270 242 270 17 17.5 7.5 GS0689V2
280 252 280 17 17.5 7.5 GS0619V2
300 272 300 17 17.5 7.5 GS0510V2
320 292 320 17 17.5 7.5 GS0690V2

uoisid 10} SEQ) VN .
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Special Packings for Piston Seals

=) SPGCtype

@®Please check the application range on pages 6 and 7 before selecting the type.

oD

W Please designate NOK part number and type &size on your order.

Example NOK part number: GS1000F0Q

Type:SPGC, Inner diameter: 3, Outer diameter: 6,
Height:2.3

Material NOKsign

Rareﬂon (PTFE)  31BE
+
Nltrlle rubber
(NBR) A305
Wearri N
earring RZIZS H 8.25
Rz12. c (Pt12.5) Extrusion gap

(Pt12. 5)

10°~15°

Remove burrs and overturns

Rz6.3
(Pt6.3)

Remark) Outer diameter of
the piston should be oDf8

-
oB

O

RLB

Rz3.2~0.4

when the piston is used as

bearing.

R1=0.3 or below

R=1

R =Please refer to
the table below.

How to determine B dimension
To determine B dimension, please make the maximum extrusion gap
0.4mm or below considering the eccentricity of piston.

Theinner surface of the cylinder tube should
be finished by burnishing(RLB) or honing(GH)
t0 0.4 t03.2um Rz (0.1 to 0.8um Ra).

Especially under severe lubricating condition,
burnishingis required.

®The roughnessis JISB0601:2001.
When regulation length cannot be kept, apply Pt.

Nominal Nominal size of packing - T F . I-:ﬁlési?%dfimensilpqs NOK
or general hydraulic use |For pneumatic and hydraulic low-friction applications
number d(ija(aneTSrr) dl?a(rg:tteer; (He|hght) !55_8.05 ¢ oD3% : zd_g_osy QD+8PE5 H R C | partnumber
SPGC 6 3 6 2.3 3 6 2.5 6 2.5 [0.30orbelow] 3~4 | @GS1000F0
7 4 7 2.3 4 7 3.5 7 2.5 |0.3orbhelow 3~4 | @GS1001F0
8 5 8 2.3 5 8 4.5 8 2.5 [0.3orhelow 3~4 | @GS1002F0
9 6 9 2.3 6 9 55 9 2.5 |0.3orbhelow 3~4 | @GS1003F0
10 7 10 2.3 7 10 6.5 10 2.5 |0.3orhelow] 3~4 |@GS1004F0
11 8 11 2.3 8 11 7.5 11 2.5 |0.3orbelow, 3~4 | @GS1005F0
12 9 12 2.3 9 12 8.5 12 2.5 [0.3orbelow] 3~4 | @GS1006F0
13 10 13 2.3 10 13 9.5 13 2.5 |0.30orbhelow 3~4 | @GS1007F0
Nominal Nominal size of packing - T : I-:jc;LésiT%dfimensilons NOK
or general hydraulic use |For pneumatic and hydraulic low-friction applications
Il dcija%ner:;r) dIiDa(rSStt:r; (HePght) gg_g.% y;zJD"S-O6 : ad 806 : zD*SPgG . 8 ¢ partnumber
SPGC 14 10 14 3 10 14 9.4 14 3.2 |0.40rbelow] 4~5 | @GS1008F0
15 11 15 3 11 15 10.4 15 3.2 |04orbelow 4~5 | @GS1009F0
152 11.2| 15.2 3 11.2 15.2 10.6 15.2 3.2 |0.4o0rbelow] 4~5 |@GS1010F0
16 12 16 3 12 16 11.4 16 3.2 |0.4o0rbelow] 4~5 | @GS1011F0
16.5| 12.5| 16.5 3 12.5 16.5 11.9 16.5 3.2 |0.4o0rbelow] 4~5 |@GS1012F0
18 14 18 3 14 18 134 18 3.2 |04orbelow 4~5 | @GS1013F0
19 15 19 3 15 19 14.4 19 3.2 |04orbelow 4~5 | @GS1014F0
20 16 20 3 16 20 154 20 3.2 |04orbelow 4~5 | @GS1015F0
22 18 22 3 18 22 17.4 22 3.2 |04orbelow 4~5 | @GS1016F0
24 20 24 3 20 24 19.4 24 3.2 |04orbelow, 4~5 | @GS1017F0
25 21 25 3 21 25 20.4 25 3.2 |0.4o0rbelow] 4~5 |@GS1018F0
26 22 26 3 22 26 21.4 26 3.2 |0.4orbelow 4~5 | @GS1020F0
Nominal Nominal size of packing - T F . I-:jiL:jsi?%dfimensilpr?s NOK
or general hydraulic use |For pneumatic and hydraulic low-friction applications
il 1oe) d(ija(anerESrr) dli)a(rfw):ttei; (Helhght) ”5—8.03 yQ,D+8.os i od 805 ! QD+8Rg8 H R c part number
SPGC 28 22 28 4.4 22 28 21.4 28 4.7 |0.7orbelow] 5~6 |@GS1019F0
28.4| 22.4| 284 | 4.4 22.4 28.4 21.8 28.4 4.7 |0.7orbelow 5~6 |@GS1021F0
30 24 30 4.4 24 30 23.4 30 4.7 |0.7Torbelow 5~6 | @GS1022F0
31 25 31 4.4 25 31 24.4 31 4.7 |0.7orbelow| 5~6 | @GS1023F0
31.5] 25,5] 315 | 44 25.5 315 24.9 31.5 4.7 |0.7orbelow] 5~6 |@GS1024F0
32 26 32 4.4 26 32 25.4 32 4.7 |0.7orbelow] 5~6 | @GS1025F0
34 28 34 4.4 28 34 27.4 34 4.7 |0.7orbelow] 5~6 |@GS1026F0
35 29 35 4.4 29 35 28.4 35 4.7 |0.7orbelow 5~6 |@GS1027F0
35.5| 29.5| 355 | 4.4 29.5 35.5 28.9 35.5 4.7 |0.7Torbelow 5~6 | @GS1028F0
36 30 36 4.4 30 36 29.4 36 4.7 |0.7orbelow 5~6 |@GS1029F0
37 31 37 4.4 31 37 30.4 37 4.7 0.7Torbelow 5~6 | @GS1030F0
37.5| 31.5| 375 | 4.4 31.5 37.5 30.9 37.5 4.7 |0.7orbelow 5~6 | @GS1031F0
38 32 38 4.4 32 38 314 38 4.7 |0.7orbelow] 5~6 |@GS1032F0
40 34 40 4.4 34 40 334 40 4.7 |0.7orbelow| 5~6 |@GS1033F0
41 35 41 4.4 35 41 34.4 41 4.7 |0.7orbelow] 5~6 |@GS1034F0
415 35.5| 415 4.4 35.5 41.5 34.9 41.5 4.7 |0.7orbelow] 5~6 |@GS1035F0
42 36 42 4.4 36 42 35.4 42 4.7 10.7orbelow] 5~6 | @GS1036F0

Remark) When using the packing with @, provide separate grooves.



Special Packings for Piston Seals

SPGCtype

Material NOKsign
Rareﬂon (PTFE)  31BE
+
Nltrlle rubber A305

(NBR)

W Please designate NOK part number and type &size on your order.
Example NOK part number: GS1037FQ
Type:SPGC, Inner diameter: 38, Outer diameter: 44,

~

Height:4.4 )
@®Please check the application range on pages 6 and 7 before selecting the type.
Nominal Nominal size of packing Housing dimensions NOK
For general hydraulic use |For pneumatic and hydraulic low-friction applications
number dcija(aner;grr) d?ag:tt;; (Herght) 65_8.08 yQD+8'08 : zd_g‘ogy QD+89(E8 H R C | partnumber
SPGC 44 38 44 4.4 38 44 37.4 44 4.7 |0.7orbelow] 5~6 |@GS1037F0
45 | 39 45 4.4 39 45 38.4 45 4.7 |0.7orbelow] 5~6 |@GS1038F0
46 | 40 46 4.4 40 46 39.4 46 47 |0.7orbelow) 5~6 | @GS1039F0
47 | 41 47 4.4 41 47 40.4 47 4.7 |0.7orbelow] 5~6 | @GS1040F0
48 | 42 48 4.4 42 48 41.4 48 4.7 |0.7orbelow] 5~6 |@GS1041F0
50 | 44 50 4.4 44 50 43.4 50 4.7 |0.7orbelow] 5~6 GS1042F0
51| 45 51 4.4 45 51 44 .4 51 4.7 ]0.7orbelow] 5~6 GS1043F0
52 46 52 4.4 46 52 45.4 52 4.7 |0.7orbelow] 5~6 GS1044F0
54 | 48 54 4.4 48 54 47.4 54 4.7 |0.7orbelow] 5~6 GS1046F0
55| 49 55 4.4 49 55 48.4 55 4.7 0.7orbelow] 5~6 GS1047F0
56 | 50 56 4.4 50 56 49.4 56 4.7 10.7orbelow] 5~6 GS1049F0
Nominal Nominal size of packing Housing dimensions NOK
For general hydraulic use |For pneumatic and hydraulic low-friction applications
number dcija%ner;;r) dIiDa(rg:tt:rg (HePght) gg,gw ygD"g-lO . gd,g.my 0D+8F??° H R c part number
SPGC 58 48 58 7 48 58 47.4 58 7.5 |0.80rbelow] 6~8 GS1045F0
60 50 60 7 50 60 49.4 60 7.5 |0.80orbelow| 6~8 GS1048F0
62 52 62 7 52 62 51.4 62 7.5 |0.80rbelow| 6~8 GS1050F0
63 53 63 7 53 63 52.4 63 7.5 |0.80rhelow| 6~8 GS1051F0
65 55 65 7 55 65 54.4 65 7.5 ]0.80rbelow| 6~8 GS1052F0
66 56 66 7 56 66 55.4 66 7.5 |0.80rbelow| 6~8 GS1053F0
68 58 68 7 58 68 57.4 68 7.5 ]0.80rbelow| 6~8 GS1054F0
70 60 70 7 60 70 59.4 70 7.5 |0.80rhelow| 6~8 GS1055F0
72 62 72 7 62 72 61.4 72 7.5 |0.80rbelow| 6~8 GS1056F0
73 63 73 7 63 73 62.4 73 7.5 |0.80rbelow| 6~8 GS1057F0
75 65 75 7 65 75 64.4 75 7.5 ]0.80rbelow] 6~8 GS1058F0
7 67 7 7 67 7 66.4 7 7.5 |0.80rhelow| 6~8 GS1059F0
80 70 80 7 70 80 69.4 80 7.5 |0.80rhelow| 6~8 GS1060F0
81 71 81 7 71 81 70.4 81 7.5 |0.8orbelow 6~8 GS1061F0
85 75 85 7 75 85 74.4 85 7.5 ]0.80rbelow] 6~8 GS1062F0
90 80 90 7 80 90 79.4 90 7.5 |0.80rhelow| 6~8 GS1063F0
95 85 95 7 85 95 84.4 95 7.5 |0.80rbelow| 6~8 GS1064F0
100 90 100 7 90 100 89.4 100 7.5 |0.80orbelow| 6~8 GS1065F0
105 95 105 7 95 105 94.4 105 7.5 ]0.80rbelow] 6~8 GS1066F0
110 | 100 110 7 100 110 99.4 110 7.5 ]0.80orbelow| 6~8 GS1067F0
112 | 102 112 7 102 112 101.4 112 7.5 |0.80rhelow| 6~8 GS1068F0
115 | 105 115 7 105 115 104.4 115 7.5 |0.80rhelow| 6~8 GS1069F0
120 | 110 120 7 110 120 109.4 120 7.5 ]0.80rbelow] 6~8 GS1070F0
122 | 112 122 7 112 122 111.4 122 7.5 |0.8orbelow 6~8 GS1071F0
125 | 115 125 7 115 125 114.4 125 7.5 |0.80rbelow| 6~8 GS1072F0
130 | 120 130 7 120 130 119.4 130 7.5 |0.80rhelow| 6~8 GS1073F0
135 | 125 135 7 125 135 124.4 135 7.5 ]0.80rbelow| 6~8 GS1074F0
140 | 130 140 7 130 140 129.4 140 7.5 |0.80orbelow| 6~8 GS1075F0
142 | 132 142 7 132 142 131.4 142 7.5 |0.80rbelow| 6~8 GS1076F0
145 | 135 145 7 135 145 134.4 145 7.5 |0.80rhelow| 6~8 GS1077F0
150 | 140 150 7 140 150 139.4 150 7.5 |0.80rbelow| 6~8 GS1078F0
155 | 145 155 7 145 155 144.4 155 7.5 |0.80rbelow| 6~8 GS1079F0
160 | 150 160 7 150 160 149.4 160 7.5 ]0.80rbelow] 6~8 GS1081F0
165 | 150 165 | 10.5 150 165 149.4 165 11.0 |0.80orhelow 8~12| GS1080F0
170 | 155 170 | 10.5 155 170 154.4 170 11.0 |0.80orbelow 8~12| GS1082F0
175 | 160 175 | 10.5 160 175 159.4 175 11.0 |0.8orbelow] 8~12| GS1083F0
180 | 165 180 | 10.5 165 180 164.4 180 11.0 |0.80orbelow] 8~12| GS1084F0
185 | 170 185 | 10.5 170 185 169.4 185 11.0 |0.80orhelow 8~12| GS1085F0
190 | 175 190 | 10.5 175 190 174.4 190 11.0 |0.80orhelow 8~12| GS1086F0
195 | 180 195 | 10.5 180 195 179.4 195 11.0 |0.8orbelow] 8~12| GS1087F0
200 | 185 | 200 | 10.5 185 200 184.4 200 11.0 |0.80orbelow] 8~12| GS1088F0
205 | 190 | 205 | 10.5 190 205 189.4 205 11.0 |0.8orbelow] 8~12| GS1089F0
210 | 195 | 210 | 10.5 195 210 194.4 210 11.0 |0.80orbelow] 8~12| GS1090F0

Remark) When using the packing with @, provide separate grooves.
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Special Packings for Piston Seals

Material NOK ssign - - )
Rareflon (PTFE)  31BF W Please designate NOK part number and type &size on your order.
RS F Example NOK part number: GS1091F0
m type = ﬁé’g € A305 Type:SPGC, Inner diameter: 200, Outer diameter:215,
I ———

Height:10.5

@®Please check the application range on pages 6 and 7 before selecting the type.

Nominal size of packing Housing dimensions

Nominal = : . = = NOK
Inner | D (Quter For general hydraulic use |For pneumatic and hydraulic low-friction applications
number | & vete| (Height gﬁ_gm oD pgd_g_ogy gD+ngs H R C | partnumber
SPGC 215| 200 215 10.5 200 215 199.4 215 11.0 |0.80orbelow| 8~12| GS1091F0
220 | 205 220 10.5 205 220 204.4 220 11.0 |0.80orbelow 8~12 | GS1092F0
224 | 209 224 10.5 209 224 208.4 224 11.0 |0.80orbelow| 8~12| GS1093F0
225| 210 225 10.5 210 225 209.4 225 11.0 [0.80orbelow| 8~12| GS1094F0
230 | 215 230 | 10.5 215 230 214.4 230 11.0 |0.80orbelow| 8~12| GS1095F0
235| 220 235 10.5 220 235 219.4 235 11.0 |0.80orbelow 8~12 | GS1096F0
- 240 | 225 240 10.5 225 240 224.4 240 11.0 |0.80orbelow| 8~12| GS1097F0
S 245 | 230 245 10.5 230 245 229.4 245 11.0 [0.80orbelow| 8~12| GS1098F0
P 250 | 235 250 | 10.5 235 250 234.4 250 11.0 |0.80orbelow| 8~12| GS1099F0
G 255 | 240 255 10.5 240 55 239.4 255 11.0 |0.80orbelow 8~12 | GS1100F0
9 260 | 245 260 10.5 245 260 244 .4 260 11.0 |0.80orbelow| 8~12| GS1101F0
% 265 | 250 265 10.5 250 265 249.4 265 11.0 [0.80orbelow| 8~12| GS1102F0
g 270 | 255 270 10.5 255 270 254.4 270 11.0 |0.80orbelow 8~12| GS1103F0
= 275 | 260 275 10.5 260 275 259.4 275 11.0 |0.80orbelow) 8~12 | GS1104F0
280 | 265 280 10.5 265 280 264.4 280 11.0 |0.80orbelow| 8~12| GS1105F0
285 | 270 285 10.5 270 285 269.4 285 11.0 [0.80orbelow| 8~12| GS1106F0
290 | 275 290 | 10.5 275 290 274.4 290 11.0 |0.80orbelow| 8~12| GS1107F0
295 | 280 295 | 10.5 280 295 279.4 295 11.0 |0.80orbelow| 8~12| GS1108F0
300 | 285 300 10.5 285 300 284.4 300 11.0 |0.80orbelow| 8~12| GS1109F0
305 | 290 305 10.5 290 305 289.4 305 11.0 [0.80orbelow| 8~12| GS1110F0
310| 295 | 310 | 10.5 295 310 294.4 310 11.0 |0.80orbelow| 8~12| GS1111F0
315| 300 315 | 10.5 300 315 299.4 315 11.0 |0.80orbelow| 8~12| GS1112F0
330 | 315 330 10.5 315 330 314.4 330 11.0 |0.80orbelow| 8~12| GS1113F0
335| 320 335 10.5 320 335 319.4 335 11.0 [0.80orbelow| 8~12| GS1114F0
350| 335 | 350 | 10.5 335 350 334.4 350 11.0 |0.80orbelow| 8~12| GS1115F0
355 | 340 355 | 10.5 340 355 339.4 355 11.0 |0.80orbelow| 8~12| GS1116F0
370 | 355 370 10.5 355 370 354.4 370 11.0 |0.80orbelow| 8~12| GS1117F0
375 | 360 375 10.5 360 375 359.4 375 11.0 |0.80orbelow| 8~12| GS1118F0
390 | 375 390 10.5 375 390 374.4 390 11.0 |0.80orbelow 8~12| GS1119F0
400| 385 | 400 | 10.5 385 400 384.4 400 11.0 |0.80orbelow| 8~12| GS1120F0
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Special Packings for Piston Seals

C P I type

Material

Iron rubber
(PUR)

NOK sign

U8o1

@®Please check the application range on pages 6 and 7 before selecting the type.

oD
od

N R

/

L

[~

S|

0
T-o1

Example NOK part number: FC0013CO
Type:CPI, Outer diameter:25, Height: 10,

[ W Please designate NOK part number and type & size on your order.

Thickness:2.5, Inner diameter:10

Rz12.5
(Pt12.5)

Rz12.5
(Pt12.5)

|

Rz6.3
(Pt6.3)
20°~30°

oD Ho/f8

[j

Remove burrs and overturns

|

- o
lgdfg'z G|
i

oD1 §55

5

15

|

RLB
Rz3.2~0.4

Theinner surface of the cylinder tube should
be finished by burnishing(RLB) or honing(GH)
t0 0.4 to 3.2um Rz (0.1 to 0.8um Ra).
Especially under severe lubricating condition,
burnishingis required.

®The roughnessis JISB 0601 :2001.

When regulation length cannot be kept, apply Pt.

Nominal size of packing, and housing dimensions NOK
D(Outerdiameter)] h(Height) | t(Thickness) |d(Innerdiameter) []») T R C part number
25 10 2.5 10 17 2.4 1.5 3 FC0013C0
28 10 2.5 10 20 2.4 1.5 3 FC0015C0
30 10 2.5 12 22 2.4 1.5 3 FC0020C0
315 10 2.5 14 23.5 2.4 1.5 3 FC0022C0
35 10 2.5 16 27 2.4 1.5 3 FC0026C0
35.5 10 2.5 16 27.5 2.4 1.5 3 FC0398C0
40 10 2.5 20 32 2.4 1.5 3 FC0035C0
45 12 3 20 36 2.9 2 3 FC0046C0
50 12 3 22 41 2.9 2 3 FC0055C0
53 12 3 25 44 2.9 2 3 FC0064C0
55 12 3 25 46 2.9 2 3 FC0068C0
56 12 3 25 47 2.9 2 3 FC0070C0
60 12 3 30 51 2.9 2 3 FC0077CO0
63 12 3 35 54 2.9 2 3 FC0090C0
65 12 3 35 56 2.9 2 3.5 FC0095C0
67 12 3 38 58 2.9 2 3.5 FC0102C1
70 12 3 38 61 2.9 2 3.5 FC0106CO0
71 12 3 40 62 2.9 2 3.5 FC0114C0
75 12 3 40 66 2.9 2 3.5 FC0117CO0
80 16 4 40 69 3.8 3 4 FC0134C0
85 16 4 45 74 3.8 3 4 FC0142C0
90 16 4 50 79 3.8 3 4 FC0157C0
95 16 4 55 84 3.8 3 4 FC0164C0
100 16 4 55 89 3.8 3 4 FC0174C0
105 16 4 60 94 3.8 3 4 FC0187C0
106 16 4 60 95 3.8 3 4 FC0189C0
110 16 4 60 99 3.8 3 4 FC0195C0
112 16 4 65 101 3.8 3 4 FC0199C0
118 16 4 70 107 3.8 3 4 FC0205C0
120 16 4 70 109 3.8 3 4 FC0207CO
125 20 5 75 111 4.8 4 5.5 FC0222C0
130 20 5 80 116 4.8 4 5.5 FC0230C0
132 20 5 85 118 4.8 4 5.5 FC0233C1
140 20 5 90 126 4.8 4 5.5 FC0245C1
150 20 5 100 136 4.8 4 5.5 FC0255C1
160 20 5 110 146 4.8 4 5.5 FC0275C0
170 20 5 120 156 4.8 4 5.5 FC0279C0
180 20 5 130 166 4.8 4 5.5 FC0282C1
190 20 5 140 176 4.8 4 5.5 FC0289C0
200 20 5 150 186 4.8 4 5.5 FC0293C0
224 20 5 180 210 4.8 4 5.5 FC0314C0
250 20 5 200 236 4.8 4 5.5 FC0321C0
280 20 5 230 266 4.8 4 6.5 FC0337C0
300 20 5 250 286 4.8 4 7 FC0344C1

uolsid 1o} =g .
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Special Packings for Piston Seals

: : W Please designate NOK part number and type & size on your order.
Material NOKsign
NEETCEBE A IATGD A§O3 Example NOK part number:CC0019C3
m type (NBR) A104, A505 Type:CPH, Outer diameter:30, Height:8,
___________________________________________________________________________________________|

Thickness:2.5, Inner diameter:13

@®Please check the application range on pages 6 and 7 before selecting the type.

o Rz12.5 Rz12.5
Too1 (Pt12.5) (Pt12.5) Rz6.3
(Pt6.3)
| | 20°~30°
gR tH _ Remove burrs and overturns

= RLB
é ¢~ /Re32~04

oDH9/f8

I
] 0d"82 C|
oD1 825
\
I

Theinner surface of the cylinder tube should
be finished by burnishing(RLB) or honing(GH)
t0 0.4 t0 3.2um Rz (0.1 to 0.8um Ra).
Especially under severe lubricating condition,
burnishing is required.

®Theroughnessis JISB 0601 : 2001.
When regulation length cannot be kept, apply Pt.

Nominal size of packing, and housing dimensions NOK NOK rubber
D(Outerdiameter)| h (Height) |t(Thickness)|d (Innerdiameter)| @D T R C part number material Sign
30 8 2.5 13 23 2.5 1.5 7 CC0019C3 Al104
30 10 2.5 12 23.5 2.5 1.5 7 CCo0020C0 A103
30 10 2.5 15 23 2.5 1.5 7 CCo0020C1 A102
35 10 2.5 18 28.5 2.5 1.5 7 CC0026CO A102
40 8 2.5 16 33 2.5 1.5 7 CCo034C1 A104
40 10 2.5 20 33.5 2.5 1.5 7 CC0035Co A102
42 12 3 23 34 3 2 7 CCoo40cCo A505
45 10 2.5 25 38.5 2.5 2 7 Ccoo44co A102
50 12 3 25 41.5 3 2 7 CC0055C1 A104
55 10 3 40 48 3 2 7 CCcooe67CoO A103
60 8 2.5 40.5 54 2.5 2 7 Ccoo74Co A103
60 12 3 30 51 3 2 7 Ccoo77Co A505
65 13 3.5 34.5 56 3.5 2 7 CC0096CO A104
70 12 3 38 62 3 2 7 CC0106C2 A505
75 12 3 38 66 3 2 7 Ccol17C1 Al104
80 15 4 40 70 4 3 7 CCo0132Co0 A505
80 16 4 40 69 4 3 7 CC0134cCo0 A102
90 15 4.3 38 80 4.3 3 8 CC0156C0 A505
90 16 4 45 79.5 4 3 8 CCo157Co A102
90 17 5 50 7 5 3 8 CC0159Co A104
100 15 4.3 38 88 43 3 8 CCco171Co A104
100 16 4 50 89 4 3 8 CC0174C5 A104
100 16 4 55 89 4 3 8 CC0174C4 A505
120 16 4 60 109 4 3 8 CC0207Co0 A102
120 16 4 70 109 4 3 8 CCo0207C1 Al104
125 16 5 75 115 5 4 8 CC0219Co0 A104
130 20 5 80 116 5 4 8 CCo0230C1 Al104
150 20 5 75 136 5 4 11 CC0255Co0 A102
150 20 5 100 138 5 4 11 CC0255C2 A505
180 20 5 90 166.5 5 4 11 €C0282C0 A102
180 25 5 80 166 5 4 11 CC0285C0 Al104
200 20 5 150 187 5 4 11 CC0293C5 A505
205 23 4 134 190 4 4 11 CC0303C1 A103
257 22 5.5 192 245 5.5 4 14 CC0328C1 A103




Special Packings for Rod Seals

Material NOK sign
Iron rubber
type (PUR) S
@®Please check the application range on pages 8 and 9 before selecting the type. \
Ri2s /(b2 Ha'g®

oD

How to determine B dimension

(Pt12.5

( WPlease designate NOK part number and type & size on your order.
Example Order for the packing as a single piece

~

NOK part number: FU0O021FO

Type:IDI, Inner diameter: 6.3, Outer diameter:14.3,

Height:5

Orders for backup rings used in combination with packing

NOK part number: GN7259V0

Type:BRT3, Inner diameter: 6.3, Outer diameter:14.3,
Thickness:2

J

When used together with Backup Ring

Backup ring
Extrusiongap:g

SPBF
Rz1.6~0.8

Remove burrs and overturns

i

20°~30°
R,
@03

TN

Single Packing Unit

-7 20°~30°

c R =0.3 or below
R1=0.5 or below

2
(ptg% The surface of the rod should be finished by

S buffing (SPBF) to 0.8 to 1.6umRz (0.2 to 0.4umRa).

®The roughnessis JIS B 0601 : 2001.

When regulation length cannot be kept, apply Pt.

BWhen using backup ring o5
Please determine B dimension according to the table below. If you require ’ \ \ \
smaller B dimension because of the cylinder configuration, please consult NOK.
Maximum service pressure 14MPa ‘ 21MPa ‘ 35MPa § o
Material of backup ring 19YF g 03 Backup
B dimension BSed+10 | BS@ed+05 | B=@d+0.2 5 Wﬁeﬂal \\
S 19¥H
Maximum service pressure 35MPa ‘ 42MPa ‘ 70MPa £ 02
Material of backup ring 8ONP gmac | \\ el
B dimension B<0d+08 | B=@d+04 | B=gd+0.2 (mm) | sackuping
EWhen not using backup ring .
To determine B dimension, please refer to the graph in the right for the 10 20 30 40 50 60 70
maximum extrusion gap (one side) considering the eccentricity of operating Oil pressure (MPa)
condition of the rod.
Nominal size of packing, and housing dimensions Tii%;é::s Packingb Ccénr\lll?;n(ellztr:c;rl\el:;z;kup ggﬁlgaétnr:julgz)er
d(Inner diameter)| D (Outer diameter)| h (Height) Ha He C t part number 19YF 80NP
6.3 14.3 5 5.7 1.7 2.5 2 %FUO0021F0 GN7259V0 GN982200
6.3 16.3 6 7 9 2.5 2 % FU0022F0 GNO0720V0 GN982300
6.3 16.3 7.5 8.5 10.5 2.5 2 FU0023F0 GNO720V0 GN982300
6.3 16.3 8 9 11 2.5 2 FU0024F0 GNO0720V0 GN982300
8 16 5 5.7 7.7 2.5 2 ¥ FU0039F0 GN7260V0 GN982400
8 18 6 7 9 2.5 2 *FU0041F0 GNO0725V0 GN910101
8 18 7.5 8.5 10.5 2.5 2 FU0042F0 GNO725V0 GN910101
8 18 8 9 11 2.5 2 FU0043F0 GNO0725V0 GN910101
9 17 5 5.7 7.7 2.5 2 *FU0051F0 GN7261V0 GN982500
9 19 6 7 9 2.5 2 *FU0052F0 GNO0728V0 GN982600
9 19 7.5 8.5 10.5 2.5 2 FUOO053F0 GNO0728V0 GN982600
9 19 8 9 11 2.5 2 FU0054F0 GNO0728V0 GN982600
10 18 5 5.7 7.7 2.5 2 % FU0064F0 GN7262V0 GN982700
10 20 6 7 9 2.5 2 % FU0066F0 GNO0733V0 GN910201
10 20 7.5 8.5 10.5 2.5 2 FUO068FO0 GNO0733V0 GN910201
10 20 8 9 11 2.5 2 FU0069F0 GNO0733V0 GN910201
11.2 19.2 5 5.7 7.7 2.5 2 % FUO0O078F0 GN7236V0 GN979200
11.2 21.2 6 7 9 2.5 2 % FU0079F0 GNO0736V0 GN982800
11.2 21.2 7.5 8.5 10.5 2.5 2 FUOO80FO0 GNO0736V0 GN982800
11.2 21.2 8 9 11 2.5 2 FUO081F0 GNO0736V0 GN982800
12.5 20.5 5 5.7 7.7 2.5 2 % FUO0098F0 GN7263V0 GN982900
12.5 22.5 6 7 9 2.5 2 % FU0100F0 GN0741V0 GN983000
12.5 22.5 7.5 8.5 10.5 2.5 2 FUO0101F0 GNO0741V0 GN983000
12.5 22.5 8 9 11 2.5 2 FU0102F0 GN0741V0 GN983000
14 22 5 5.7 7.7 2.5 2 %FUO0116F0 GN7238V0 GN979400
14 24 6 7 9 2.5 2 %FU0120F0 GN0745V0 GN910301

*The resisting pressure limit applies to the ISI typ

e.

poy Joy —U—.
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Special Packings for Rod Seals

Material

Iron rubber
(PUR)

NOK sign

U801

@®Please check the application range on pages 8 and 9 before selecting the type.

' )
M Please designate NOK part number and type & size on your order.

Example Order for the packing as a single piece
NOK part number: FU0O121F0
Type:IDI, Inner diameter: 14, Outer diameter: 24,
Height:7.5
Orders for backup rings used in combination with packing
NOK part number: GN0745V0
Type:BRT3, Inner diameter: 14, Outer diameter: 24,

Thickness:2

J

Nominal size of packing, and housing dimensions Ba}icnkup Packing ot i o [l T T o VI er
’ Thickniess| bt umber BRT3 (Endless) | BRN3(Endless)
dl(Inner diameter)] D (Outer diameter)| h (Height) Ha Hs C t 19YF 80NP
14 24 7.5 8.5 10.5 2.5 2 FU0121F0 GNO0745V0 GN910301
14 24 8 9 11 2.5 2 FU0122F0 GNO0745V0 GN910301
15 23 5 5.7 7.7 2.5 2 %FUO0131F0 GN7264V0 GN983100
15 25 6 7 9 2.5 2 % FUO0134F0 GNO0749V0 GN973801
15 25 8 9 11 2.5 2 FU0135F0 GNO0749V0 GN973801
15 28 8 9 11 3.5 2 FU0136F0 GN6445V0 GN910401
15 28 10 11 13 3.5 2 FUO0137F0 GN6445V0 GN910401
16 24 5 5.7 7.7 2.5 2 *%FUO0150F0 GN7265V0 GN983200
16 26 6 7 9 2.5 2 % FUO0155F0 GNO0751V0 GN910501
16 26 7.5 8.5 10.5 2.5 2 FU0156F0 GNO751V0 GN910501
16 26 8 9 11 2.5 2 FUO157F0 GNO751V0 GN910501
18 28 6 7 9 2.5 2 *%FUO0181F0 GNO757V0 GN983300
18 28 8 9 11 2.5 2 FU0182F0 GNO757V0 GN983300
18 31 8 9 11 3.5 2 FU0185F0 GN6446V0 GN910701
18 31 10 11 13 3.5 2 FU0186F0 GN6446V0 GN910701
20 30 6 7 9 3.5 2 %FUO0214F0 GN0762V0 GN910901
20 30 8 9 11 3.5 2 FU0215F0 GNO0762V0 GN910901
20 33 8 9 11 3.5 2 FU0220F0 GN6448V0 GN911001
20 33 10 11 13 3.5 2 FU0221F0 GN6448V0 GN911001
22 35 10 11 13 3.5 2 FU0249F0 GN6449V0 GN911101
22.4 324 6 7 9 3.5 2 % FU0262F0 GNO771V0 GN983400
22.4 324 8 9 11 3.5 2 FU0263F0 GNO771V0 GN983400
22.4 35.4 8 9 11 3.5 2 FU0264F0 GN6017V0 GN979800
22.4 35.4 10 11 13 3.5 2 FU0265F0 GN6017V0 GN979800
25 35 6 7 9 3.5 2 % FUO0279F0 GNO0781V0 GN911501
25 35 8 9 11 3.5 2 FU0282F0 GNO0781V0 GN911501
25 38 8 9 11 3.5 2 FU0287F0 GN6453V0 GN911601
25 38 10 11 13 3.5 2 FU0288F0 GN6453V0 GN911601
25 40 9 10 12 4 2 FU0291F0 GN6591V0 GN980000
25 40 10 11 13 4 2 FU0292F0 GN6591V0 GN980000
27 40 10 11 14 4 3 FU2130F0 GN6455V0 GN911801
28 38 6 7 10 4 3 % FUO0322F0 GN7268V0 GN983500
28 38 8 9 12 4 3 FU0323F0 GN7268V0 GN983500
28 41 8 9 12 4 3 FU0334F0 GN6458V0 GN912101
28 41 10 11 14 4 3 FU0335F0 GN6458V0 GN912101
28 43 9 10 13 4 3 FU0339F0 GNO0791V0 GN983600
28 43 10 11 14 4 3 FU0340F0 GNO0791V0 GN983600
30 40 8 9 12 4 3 FU0359F0 GN6361V0 GN912201
30 43 10 11 14 4 3 FU0364F0 GN6459V0 GN912301
30 45 9 10 13 4 3 FU0367F0 GN7061V0 GN980100
30 45 10 11 14 4 3 FU0368F0 GN7061V0 GN980100
31.5 41.5 8 9 12 4 3 FU0383F0 GN6460V0 GN912401
31.5 44.5 8 9 12 4 3 FU0384F0 GN6461V0 GN912501
315 44.5 10 11 14 4 3 FU0385F0 GN6461V0 GN912501
315 46.5 9 10 13 4 3 FUO386F0 GN0805V0 GN983700
31.5 46.5 10 11 14 4 3 FU0387F0 GNO0805V0 GN983700
34 50 12 13 16 4 3 FU0408F0 GN6462V0 GN912601
35 45 8 9 12 4 3 FU0427F0 GN6463V0 GN912701
35 50 9 10 13 4 3 FU0436F0 GN0816V0 GN912801
35 50 10 11 14 4 3 FU0437F0 GNO0816V0 GN912801
35 50 12 13 16 4 3 FU0438F0 GN0816V0 GN912801
355 45.5 8 9 12 4 3 FU0453F0 GN7271V0 GN978801
35.5 50.5 9 10 13 4 3 FU0455F0 GN0820V0 GN995400
35.5 50.5 10 11 14 4 3 FU0456F0 GN0820V0 GN995400
35.5 51.5 10 11 14 4 3 FU0457F0 GN6330V0 GN913001
35.5 51.5 12 13 16 4 3 FU0458F0 GN6330V0 GN913001

% The resisting pressure limit applies to the ISl type.



Special Packings for Rod Seals

ID1.

Material
Iron rubber

(PUR)

NOK sign

uso1

@®Please check the application range on pages 8 and 9 before selecting the type.

( M Please designate NOK part number and type & size on your order. )
Example Order for the packing as a single piece
NOK part number: FU0O498F0

Type:IDI, Inner diameter: 40, Outer diameter: 50,

Height:8

Orders for backup rings used in combination with packing

NOK part number: GN6465V0

Type:BRT3, Inner diameter:40, Outer diameter: 50,

Thickness:3

J

Nominal size of packing, and housing dimensions Ba}icnkup Packing ot e o [l T T o LRI rer
’ Thickniess| bt umber BRT3 (Endless) | BRN3(Endless)
ol (Inner diameter)| D (Outer diameter)| h (Height) Ha Hs C t 19YF 80NP
40 50 8 9 12 4 3 FU0498F0 GN6465V0 GN913101
40 55 9 10 13 4 3 FU0504F0 GN6759V0 GN994800
40 55 10 11 14 4 3 FUO505F0 GN6759V0 GN994800
40 56 10 11 14 4 3 FUO508F0 GN6466V0 GN913201
40 56 12 13 16 4 3 FUO509F0 GN6466V0 GN913201
45 55 8 9 12 4 3 FUO0569F0 GN6467V0 GN913301
45 60 9 10 13 4 3 FUO575F0 GN0845V0 GN995000
45 60 10 11 14 4 3 FUO577F0 GN0845V0 GN995000
45 61 10 11 14 4 3 FUO579F0 GN6469V0 GN913501
45 61 12 13 16 4 3 FUO580F0 GN6469V0 GN913501
47 63 12 13 16 4 3 FU0591F0 GN6471V0 GN913701
50 60 8 9 12 4 3 FU0620F0 GN6302V0 GN913801
50 65 9 10 13 4 3 FU0630F0 GN6439V0 GN995200
50 65 10 11 14 4 3 FU0631F0 GN6439V0 GN995200
50 66 10 11 14 4 3 FU0634F0 GN6329V0 GN913901
50 66 12 13 16 4 3 FU0635F0 GN6329V0 GN913901
50 70 12 13 16 4 3 FU0639F0 GN6592V0 GN952900
55 65 8 9 12 4 3 FU0696F0 GN6472V0 GN914101
55 70 9 10 13 4 3 FUO700F0 GN6408V0 GN980400
55 70 10 11 14 4 3 FUO701F0 GN6408V0 GN980400
55 71 10 11 14 4 3 FUO703F0 GN6473V0 GN914201
55 71 12 13 16 4 3 FUO704F0 GN6473V0 GN914201
55 75 12 13 16 4 3 FUO708F0 GN7249V0 GN980700
56 66 8 9 12 4 3 FUO723F0 GN6474V0 GN914301
56 71 9 10 13 4 3 FU0724F0 GN7247V0 GN980600
56 71 10 11 14 4 3 FUO725F0 GN7247V0 GN980600
56 72 10 11 14 4 3 FUO726F0 GN7009V0 GN983800
56 72 12 13 16 4 3 FUO727F0 GN7009V0 GN983800
56 76 12 13 16 4 3 FUO728F0 GNO0877V0 GN983900
60 70 8 9 12 4 3 FUO7T47F0 GN6444V0 GN914401
60 75 9 10 13 4 3 FUO753F0 GN6363V0 GN980800
60 75 10 11 14 4 3 FUO754F0 GN6363V0 GN980800
60 76 10 11 14 4 3 FUO756F0 GN6476V0 GN914601
60 76 12 13 16 4 3 FUO757F0 GN6476V0 GN914601
60 80 12 13 16 4 3 FUO761F0 GNO08386V1 GN995300
63 73 8 9 12 4 3 FUO787F0 GN6477V0 GN914701
63 78 9 10 13 4 3 FUO788F0 GN6304V0 GN984000
63 78 10 11 14 4 3 FUO789F0 GN6304V0 GN984000
63 79 10 11 14 4 3 FUO790F0 GN7010V0 GN984100
63 79 12 13 16 4 3 FUO791F0 GN7010V0 GN984100
63 83 12 13 16 4 3 FUO793F0 GNO0893V1 GN984200
64 80 12 13 16 4 3 FU2131F0 GN6478V0 GN914801
65 75 8 9 12 5 3 FUO810F0 GN6479V0 GN914901
65 80 9 10 13 5 3 FU0815F0 GN6364V0 GN975401
65 80 12 13 16 5 3 FU0816F0 GN6364V0 GN975401
65 85 12 13 16 5 3 FUO0819F0 GNO0899V0 GN981000
67 82 9 10 13 5 3 FUO0830F0 GN7273V0 GN984300
67 87 15 16 19 5 3 FU0832F0 GN0904V0 GN984400
70 80 8 9 12 5 3 FU0850F0 GN6362V1 GN909201
70 85 9 10 13 5 3 FUO857F0 GN6442V0 GN941100
70 85 10 11 14 5 3 FUO0858F0 GN6442V0 GN941100
70 90 12 13 16 5 3 FU0862F0 GN0910V0 GN915101
70 90 15 16 19 5 3 FU0864F0 GN0910V0 GN915101
71 81 8 9 12 5 3 FUO0881F0 GN6482V0 GN915301
71 86 9 10 13 5 3 FU0882F0 GN6603V0 GN984500
71 86 10 11 14 5 3 FUO0883F0 GN6603V0 GN984500
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Special Packings for Rod Seals

Material
Iron rubber

(PUR)

NOK sign

U801

@®Please check the application range on pages 8 and 9 before selecting the type.

( M Please designate NOK part number and type & size on your order. )
Example Order for the packing as a single piece
NOK part number: FUOS84F0

Type:IDI, Inner diameter: 71, Outer diameter:91,

Height:12

Orders for backup rings used in combination with packing

NOK part number: GN0914V0

Type:BRT3, Inner diameter: 71, Outer diameter:91,

Thickness:3

J

Nominal size of packing, and housing dimensions Ba}icnkup Packing ot e o [l T T o LRI rer
’ Thickniess| bt umber BRT3 (Endless) | BRN3(Endless)
ol (Inner diameter)| D (Outer diameter)| h (Height) Ha Hs C t 19YF 80NP
71 91 12 13 16 5 3 FU0884F0 GN0914V0 GN984600
71 91 15 16 19 5 3 FUO885F0 GN0914V0 GN984600
75 85 8 9 12 5 3 FU0903F0 GN6729V0 GN924101
75 90 9 10 13 5 3 FU0906F0 GN6443V0 GN975701
75 90 10 11 14 5 3 FU0907FO0 GN6443V0 GN975701
75 95 12 13 16 5 3 FU0910F0 GN0920V0 GN915401
75 95 15 16 19 5 3 FU0911F0 GN0920V0 GN915401
80 90 8 9 12 5 3 FU0940F0 GN6483V0 GN915501
80 95 9 10 13 5 3 FU0942F0 GN6898V0 GN958200
80 95 10 11 14 5 3 FU0943F0 GN6898V0 GN958200
80 100 12 13 16 5 3 FU0948F0 GN0927V0 GN915601
80 100 15 16 19 5 3 FU0949F0 GN0927V0 GN915601
85 100 10 11 14 5 3 FU0985F0 GN6484V0 GN909101
85 105 12 13 16 5 3 FU0989F0 GN0932V0 GN915701
85 105 15 16 19 5 3 FU0990F0 GN0932V0 GN915701
90 105 10 11 14 5 3 FU1025F0 GN6485V0 GN915801
90 110 12 13 16 5 3 FU1030F1 GN0939V0 GN915901
90 110 15 16 19 5 3 FU1031F0 GN0939V0 GN915901
95 110 10 11 14 5 3 FU1052F0 GN6486V0 GN916001
95 115 12 13 16 5 3 FU1056F0 GN0945V0 GN916101
95 115 15 16 19 5 3 FU1057F0 GN0945V0 GN916101
100 115 10 11 14 5 3 FU1083F0 GN6488V0 GN916301
100 120 12 13 16 5 3 FU1089F0 GN0952V0 GN916401
100 120 15 16 19 5 3 FU1091F0 GN0952V0 GN916401
105 120 10 11 14 5 3 FU1126F0 GN6684V0 GN958901
105 125 15 16 19 5 3 FU1129F0 GN0959V0 GN916501
105 125 16 17 20 5 3 FU1130F0 GN0959V0 GN916501
106 121 10 11 14 5 3 FU1137F0 GN7274V0 GN978901
106 126 15 16 19 5 3 FU1138F0 GN0961V0 GN984700
106 126 16 17 20 5 3 FU1139F0 GN0961V0 GN984700
110 125 10 11 14 5 3 FU1158F0 GN6761V0 GN943001
110 130 15 16 19 5 3 FU1165F0 GN6790V0 GN969400
110 130 16 17 20 5 3 FU1166F0 GN6790V0 GN969400
112 127 9 10 13 5 3 FU1180F0 GN7275V0 GN984800
112 127 10 11 14 5 3 FU1181F0 GN7275V0 GN984800
112 132 15 16 19 5 3 FU1182F0 GN0970V0 GN916801
112 132 16 17 20 5 3 FU1183F0 GN0970V0 GN916801
118 133 10 11 14 5 3 FU1206F0 GN7276V0 GN979001
118 138 15 16 19 5 3 FU1207F0 GN0978V0 GN984900
118 138 16 17 20 5 3 FU1208F0 GN0978V0 GN984900
120 135 10 11 14 5 3 FU1221F0 GN6374V0 GN976800
120 140 15 16 19 5 3 FU1224F0 GN0982V0 GN916901
120 140 16 17 20 5 3 FU1225F0 GN0982V0 GN916901
125 140 10 11 14 6.5 3 FU1253F0 GN6491V0 GN917001
125 145 12 13 16 6.5 3 FU1256F0 GN0986V0 GN985000
125 145 16 17 20 6.5 3 FU1258F0 GN0986V0 GN985000
125 150 19 20 23 6.5 3 FU2132F0 GN6135V0 GN917101
130 145 10 11 14 6.5 3 FU1281F0 GN6954V0 GN974200
130 150 12 13 16 6.5 3 FU1283F0 GN6925V0 GN933501
130 150 16 17 20 6.5 3 FU1285F0 GN6925V0 GN933501
132 157 20 21 24 6.5 3 FU1295F0 GN7013V0 GN981300
135 160 19 20 23 6.5 3 FU2133F0 GN6492V0 GN917201
140 155 10 11 14 6.5 3 FU1324F0 GN6728V1 GN941001
140 160 12 13 16 6.5 3 FU1325F0 GN1002V0 GN966800
140 160 16 17 20 6.5 3 FU1328F0 GN1002V0 GN966800
140 165 19 20 23 6.5 3 FU1332F0 GN6494V0 GN917401




Special Packings for Rod Seals

ID1.

Material
Iron rubber

(PUR)

NOK sign

uso1

@®Please check the application range on pages 8 and 9 before selecting the type.

( M Please designate NOK part number and type & size on your order. )
Example Order for the packing as a single piece
NOK part number: FU2134F0
Type:IDI, Inner diameter: 145, Outer diameter:170,

Height:19

Orders for backup rings used in combination with packing
NOK part number: GN6496V0
Type:BRT3, Inner diameter: 145, Outer diameter: 170,

Thickness:3

J

Nominal size of packing, and housing dimensions Ba}icnkup Packing ot e o [l T T o LRI rer
’ Thickniess| bt umber BRT3 (Endless) | BRN3(Endless)
ol (Inner diameter)| D (Outer diameter)| h (Height) Ha Hs C t 19YF 80NP
145 170 19 20 23 6.5 3 FU2134F0 GN6496V0 GN917601
150 165 10 11 14 6.5 3 FU1360F0 GN6497V0 GN917701
150 170 12 13 16 6.5 3 FU1361F0 GN1011V0 GN967201
150 170 16 17 20 6.5 3 FU1364F0 GN1011V0 GN967201
150 175 16 17 20 6.5 3 FU1366F0 GN7014V0 GN964501
150 175 20 21 24 6.5 3 FU1368F0 GN7014V0 GN964501
155 180 19 20 24 6.5 4 FU1393F0 GN1016V0 GN917901
155 180 20 21 25 6.5 4 FU2181F0 GN1016V0 GN917901
160 175 10 11 15 6.5 4 FU1407F0 GN6499V0 GN918001
160 180 12 13 17 6.5 4 FU1409F0 GN6905V0 GN981400
160 180 16 17 21 6.5 4 FU1412F0 GN6905V0 GN981400
160 185 16 17 21 6.5 4 FU1414F0 GN1020V0 GN918101
160 185 19 20 24 6.5 4 FU2076F0 GN1020V0 GN918101
160 185 20 21 25 6.5 4 FU1416F0 GN1020V0 GN918101
170 185 10 11 15 6.5 4 FU1444F0 GN7064V0 GN979101
170 190 12 13 17 6.5 4 FU1445F0 GN6985V0 GN981600
170 190 16 17 21 6.5 4 FU1447F0 GN6985V0 GN981600
170 195 16 17 21 6.5 4 FU1449F0 GN1027V0 GN985200
170 195 20 21 25 6.5 4 FU1450F0 GN1027V0 GN985200
175 200 19 20 24 6.5 4 FU1463F0 GN1031V0 GN918601
175 200 20 21 25 6.5 4 FU2182F0 GN1031V0 GN918601
180 200 16 17 21 6.5 4 FU1486F0 GN6372V0 GN918701
180 205 16 17 21 6.5 4 FU1491F0 GN1035V0 GN918801
180 205 19 20 24 6.5 4 FU1492F0 GN1035V0 GN918801
180 205 20 21 25 6.5 4 FU1493F0 GN1035V0 GN918801
190 210 16 17 21 6.5 4 FU1518F0 GN6505V0 GN919001
190 215 16 17 21 6.5 4 FU1520F0 GN1042V0 GN981800
190 215 20 21 25 6.5 4 FU1521F0 GN1042V0 GN981800
199 219 11 12 16 6.5 4 FU1530F0 GN7279V0 GN985300
199 219 15 16 20 6.5 4 FU1531F0 GN7279V0 GN985300
199 224 16 17 21 6.5 4 FU1533F0 GN1047V0 GN982000
199 224 19 20 24 6.5 4 FU1535F0 GN1047V0 GN982000
200 220 16 17 21 6.5 4 FU1545F0 GN6276V0 GN919101
200 225 16 17 21 6.5 4 FU1548F0 GN1050V0 GN919201
200 225 19 20 24 6.5 4 FU2135F0 GN1050V0 GN919201
200 225 20 21 25 6.5 4 FU1550F0 GN1050V0 GN919201
210 230 16 17 21 6.5 4 FU1576F0 GN6352V0 GN919501
210 235 16 17 21 6.5 4 FU1578F0 GN1057V0 GN985400
210 235 19 20 24 6.5 4 FU1580F0 GN1057V0 GN985400
210 235 20 21 25 6.5 4 FU1581F0 GN1057V0 GN985400
220 240 16 17 21 6.5 4 FU1597F0 GN6508V0 GN919601
220 245 16 17 21 6.5 4 FU1598F0 GN1063V0 GN967000
220 245 19 20 24 6.5 4 FU1600F0 GN1063V0 GN967000
220 245 20 21 25 6.5 4 FU1601F0 GN1063V0 GN967000
224 244 11 12 16 6.5 4 FU1608F0 GN7281V0 GN985500
224 244 15 16 20 6.5 4 FU1610F0 GN7281V0 GN985500
224 249 15 16 20 6.5 4 FU1611F0 GN7282V0 GN985600
224 249 18 19 23 6.5 4 FU1612F0 GN7282V0 GN985600
224 249 19 20 24 6.5 4 FU1613F0 GN7282V0 GN985600
225 245 16 17 21 6.5 4 FU1622F0 GN6509V0 GN919701
225 250 16 17 21 6.5 4 FU1624F0 GN1065V0 GN904501
225 250 19 20 24 6.5 4 FU1626F0 GN1065V0 GN904501
225 250 20 21 25 6.5 4 FU1627F0 GN1065V0 GN904501
230 250 16 17 21 6.5 4 FU1638F0 GN6510V0 GN904701
230 255 16 17 21 6.5 4 FU1640F0 GN1069V0 GN985700
230 255 19 20 24 6.5 4 FU1642F0 GN1069V0 GN985700
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Special Packings for Rod Seals

Material
Iron rubber

(PUR)

NOK sign

U801

( M Please designate NOK part number and type & size on your order.
Example Order for the packing as a single piece
NOK part number: FU1643F0

Type:IDI, Inner diameter: 230, Outer diameter: 255,

Height:20

Orders for backup rings used in combination with packing

NOK part number: GN1069V0

Type:BRT3, Inner diameter:230, Outer diameter: 255,

~

@®Please check the application range on pages 8 and 9 before selecting the type. \ Thickness:4 J
Backu inati i
Nominal size of packing, and housing dimensions ThirciEneZs Pfckin% C%rg_ll?;n(aEtrl](;Tesz;:kup ggigignr;ul;z)er
dl (Inner diameter)| D (Outer diameter)| h (Height) Ha Hs C t part number 19YF 80NP
230 255 20 21 25 6.5 4 FU1643F0 GN1069V0 GN985700
240 260 16 17 21 6.5 4 FU1658F0 GN6511V0 GN919801
240 265 16 17 21 6.5 4 FU1661F0 GN1073V0 GN985800
240 265 19 20 24 6.5 4 FU1663F0 GN1073V0 GN985800
240 265 20 21 25 6.5 4 FU1664F0 GN1073V0 GN985800
250 270 16 17 21 6.5 4 FU1679F0 GN6512V0 GN919901
250 275 16 17 21 6.5 4 FU1681F0 GN1078V0 GN920001
250 275 19 20 24 6.5 4 FU1683F0 GN1078V0 GN920001
250 275 20 21 25 6.5 4 FU1684F0 GN1078V0 GN920001
260 285 19 20 24 8 4 FU1705F0 GN6514V0 GN920201
260 290 19 20 24 8 4 FU1707F0 GN1083V0 GN943101
265 297 24 25 29 8 4 FU1714F0 GN6515V0 GN920401
265 297 25 26 30 8 4 FU2183F0 GN6515V0 GN920401
270 295 19 20 24 8 4 FU1721F0 GN6516V0 GN920501
270 300 19 20 24 8 4 FU1723F0 GN1089V0 GN920601
270 300 24 25 29 8 4 FU1725F0 GN1089V0 GN920601
270 300 25 26 30 8 4 FU1726F0 GN1089V0 GN920601
280 305 19 20 24 8 4 FU1734F0 GN6518V0 GN920801
280 310 19 20 24 8 4 FU1736F0 GN1093V0 GN985900
280 312 24 25 29 8 4 FU2136F0 GN6519V0 GN920901
280 312 25 26 30 8 4 FU2184F0 GN6519V0 GN920901
290 315 19 20 24 8 4 FU1749F0 GN6520V0 GN921001
290 320 19 20 24 8 4 FU1751F0 GN1098V0 GN986000
300 325 19 20 24 8 4 FU1763F0 GN6521V0 GN921101
300 330 19 20 24 8 4 FU1765F0 GN1103V0 GN923501
300 332 24 25 29 8 4 FU2137F0 GN6522V0 GN921201
300 332 25 26 30 8 4 FU2185F0 GN6522V0 GN921201




Special Packings for Rod Seals (Installed with internal groove) | MPlease designate NOK part number and type &size on your order.
Example Order for the packing as a single piece
NOK part number: FUO180KO
Material NOK sign Type:ISl, Inner diameter: 18, Outer diameter: 26,
ron rubber .. Standard: U801 Height:5 . o
t e (PUR) Heat resistant type: Orders for backup rings used in combination with packing
Ub41 NOK part number: GN4778V0
Type:BRT2, Inner diameter: 18, Outer diameter: 26,
@®Please check the application range on pages 8 and 9 before selecting the type. \ Thickness:2 J
Hat03 When used together with backup ring
R175 o (Piizs) [ | / Backupring
(Pt12.5) Extrusiongap:g
SPBF
Rl - Rz1.6~0.8
i&fg%) J : Remove burrs and overturns
Rz \
20°~30°

2 s e
—ot-E - e

= 5]

\ J S ; | R =0.3 or below
? / c R1=0.5 or below
- R2=1
h The surface of the rod should be finished by
Single packing unit buffing (SPBF) to 0.8 to 1.6umRz (0.2 to 0.4umRa).
Ha'8* ®The roughness is JIS B 0601 : 2001.
How to determine B dimenSion When regulation length cannot be kept, apply Pt. -
BWhen using backup ring o6 é
Please determine B dimension according to the table below. If you require ' |
smaller B dimension because of the cylinder configuration, please consult NOK. 05 g
Maximum service pressure 14MPa ‘ 21MPa ‘ 35MPa § \ \ \ g
Material of backup ring 19YF g 04 Backup rling
B dimension B<0d+10 | B=0d+05 | B=gd+0.2 3 Bﬁﬁ'éwla N
Maximum service pressure 35MPa ‘ 42MPa s &
Material of backup ring 80NP Emax o2 Backupring
B dimension B<0d+08 | B=od+04 (mm) retnecied N\
EWhen not using backup ring .
To determine B dimension, please refer to the graph in the right for the 10 20 30 40 50
maximum extrusion gap (one side) considering the eccentricity of operating Oil pressure (MPa)
condition of the rod.
. . o ) Backup Packin Combination backup ring part number
Nominal size of packing, and housing dimensions Thi::ll?ngess part numgber BRT2 (Biascut) BRﬁz(Biascut)
d(Inner diameter)| D (Outer diameter)| h (Height)|  Ha Hs C t  |Standard(U801) |Heat resistant(U641) 19YF 80NP
18 26 5 5.7 7.7 2 2 FU0180KO | FUO180K2 | GN4778V0 | GN910600
20 28 5 5.7 7.7 2 2 FU0212K0 | FU0212K1 | GN4780V0 | GN910800
22.4 30 5 5.7 7.7 2 2 FU0260K0 | FU0260K1 | GN4784V0 | GN911200
22.4 30.4 5 5.7 7.7 2 2 FU0261K0 | FU0261K1 | GN5714V0 | GN978500
23.5 31.5 5 5.7 7.7 2 2 FU0267K0 | FU0267K1 | GN4786V0 | GN911400
25 33 5 5.7 7.7 2.5 2 FU0276K0 | FU0276K2 | GN5019V1 | GN978600
25 35 5 5.7 7.7 2.5 2 FU0278K0 | FU0278K2 | GN4787V0 | GN911500
28 355 5 5.7 8.7 2.5 3 FU0320K0 | FU0320K1 | GN4791V0 | GN911900
28 36 5 5.7 8.7 2.5 3 FU0321K0 | FU0321K1 | GN5715V0 | GN978700
30 40 6 7 10 2.5 3 FU0357K0 | FU0357K3 | GN4794V0 | GN912200
315 41.5 6 7 10 2.5 3 FU0382K0 | FU0382K1 | GN4796V0 | GN912400
35 45 6 7 10 2.5 3 FU0424K0 | FU0424K7 | GN4799V0 | GN912700
35.5 45 6 7 10 2.5 3 FU0451K0 | FU0451K1 | GN4801V0 | GN912900
35.5 45.5 6 7 10 2.5 3 FU0452K0 | FU0452K1 | GN5716V0 | GN978800
36 46 6 7 10 2.5 3 FU2921K1 | FU2921K0 | GN5733V0 | GN303300
40 50 6 7 10 2.5 3 FU0497K0 | FU0497K5 | GN4050V0 | GN913100
45 55 6 7 10 2.5 3 FUO567K0 | FUO567K6 | GN4804V0 | GN913300
45 56 7 8 11 2.5 3 FUO572K0 | FUO572K1 | GN4805V0 | GN913400
50 60 6 7 10 2.5 3 FUO0619K0 | FU0619K3 | GN4335V0 | GN913800
53 63 6 7 10 2.5 3 FU0679K0 | FUO679K2 | GN4693V0 | GN914000
55 65 6 7 10 2.5 3 FU0694K0 | FU0694K2 | GN4810V0 | GN914100
56 66 6 7 10 2.5 3 FUO0722K0 | FUO722K1 | GN4766V0 | GN914300
60 70 6 7 10 2.5 3 FUO746K0 | FUO746K5 | GN4676V0 | GN914400
60 71 7 8 11 2.5 3 FUO750K0 | FUO750K1 | GN4812V0 | GN914500
63 73 6 7 10 2.5 3 FUO786K0 | FUO786K3 | GN4814V0 | GN914700
65 75 6 7 10 2.5 3 FUO809KO | FUO809K1 | GN4816V0 | GN914900
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Special Packings for Rod Seals (Installed with internal groove)

5] ISItype

Iron rubber

Material

(PUR)

Standard: U801
Heat resistant type :
U641

NOK sign

( M Please designate NOK part number and type & size on your order.
Example Order for the packing as a single piece

~

NOK part number: FU0O828KO0
Type:ISl, Inner diameter: 67, Outer diameter: 77,

Height:6

Orders for backup rings used in combination with packing

NOK part number: GN4697V0
Type:BRT2, Inner diameter: 67, Outer diameter: 77,

@®Please check the application range on pages 8 and 9 before selecting the type. \ Thickness:3 J

. . . L . Backup Packin Combination backup ring part number

Nominal size of packing, and housing dimensions Thircllr:ness part num%er BRT2 (Biascut) | BRN2 (Biascut)

dl (Inner diameter)| D (Outer diameter)| h (Height) |~ Ha Hs C t  |Standard(U801) |Heat resistant(U641) 19YF 8ONP

67 7 6 7 10 2.5 3 FU0828K0 | FUO0828K1 GN4697V0 GN915000
70 80 6 7 10 2.5 3 FU0849K0 | FUO0849K5 GN4651V0 GN909200
71 81 6 7 10 2.5 3 FUO880KO | FUO0880K1 GN4819V0 GN915300
75 85 6 7 10 2.5 3 FU0901K0 | FUO0901K1 GN4692V0 GN924100
80 90 6 7 10 2.5 3 FU0939K0 | FUO0939K1 GN4820V0 GN915500
85 100 9 10 13 4 3 FU0984K0 | FU0984K2 GN4687V0 GN909100
90 105 9 10 13 4 3 FU1024K0 | FU1024K3 GN4698V0 GN915800
95 110 9 10 13 4 3 FU1051K0 | FU1051K2 GN4822V0 GN916000
98 112 8.5 9.5 12.5 4 3 FU1067K0 | FU1l067K1 GN4824V0 GN916200
100 115 9 10 13 4 3 FU1082K0 | FU1082K1 GN4512V0 GN916300
105 120 9 10 13 4 3 FU1125K0 | FU1125K1 GN5198V0 GN958900
106 120 8.5 9.5 12.5 4 3 FU1135K0 | FU1135K1 GN4826V0 GN916600
106 121 9 10 13 4 3 FU1136K0 | FU1136K1 GN5717V0 GN978900
110 125 9 10 13 4 3 FU1157K0 | FU1157K2 GN4480V0 GN943000
112 125 9 10 13 4 3 FU1179K0 | FU1179K1 GN4827V0 GN916700
115 130 9 10 13 4 3 FU1195K1 | FU1195K2 GN4593V0 GN927400
118 133 9 10 13 4 3 FU1205K0 | FU1205K1 GN5718V0 GN979000
120 135 9 10 13 4 3 FU1220K0 | FU1220K1 GN5036V0 GN967900
125 140 9 10 13 4 3 FU1252K0 | FU1252K1 GN4481V0 GN917000
130 145 9 10 13 4 3 FU1280K0 | FU1280K1 GN4628V1 GN974201
136 150 8.5 9.5 12.5 4 3 FU1306K0 | FU1306K1 GN4830V0 GN917300
140 155 9 10 13 4 3 FU1323K0 | FU1323K2 GN4526V0 GN941000
145 160 9 10 13 4 3 FU1343K0 | FU1343K1 GN4551V0 GN917500
150 165 9 10 13 4 3 FU1359K0 | FU1359K1 GN4833V0 GN917700
155 170 9 10 14 4 4 FU1388K0 | FU1388K2 GN4834V0 GN917800
160 175 9 10 14 4 4 FU1406K0 | FU1406K1 GN4835V0 GN918000
165 180 9 10 14 4 4 FU1429K0 | FU1429K1 GN4836V0 GN918200
170 185 9 10 14 4 4 FU1443K0 | FU1443K2 GN5464V0 GN979100
175 190 9 10 14 4 4 FU1459K0 | FU1459K1 GN4839V0 GN918500
180 200 12 13 17 5 4 FU1483K0 | FU1483K1 GN4470V0 GN918700
190 210 12 13 17 5 4 FU1516K0 | FU1516K1 GN4841V0 GN919000
200 220 12 13 17 5 4 FU1543K0 | FU1543K1 GN4385V0 GN919100
204 224 12 13 17 5 4 FU1563K0 | FU1563K1 GN4842V0 GN919300
210 230 12 13 17 5 4 FU1575K0 | FU1575K1 GN4627V0 GN919500
220 240 12 13 17 5 4 FU1596K0 | FU1596K1 GN4444V0 GN919600
225 245 12 13 17 5 4 FU1621K0 | FU1621K1 GN4844V0 GN919700
230 250 12 13 17 5 4 FU1637K0 | FU1637K1 GN4635V0 GN904700
240 260 12 13 17 5 4 FU1657K0 | FU1657K1 GN4845V0 GN919800
250 270 12 13 17 5 4 FU1678K0 | FU1678K1 GN4459V0 GN919900
260 285 16 17 21 6.5 4 FU1704K0 | FU1704K1 GN4847V0 GN920200
270 295 16 17 21 6.5 4 FU1720K0 | FU1720K1 GN4850V0 GN920500
280 305 16 17 21 6.5 4 FU1733K0 | FU1733K1 GN4410V0 GN920800
290 315 16 17 21 6.5 4 FU1748K0 | FU1748K1 GN4854V0 GN921000
300 325 16 17 21 6.5 4 FU1762K0 | FU1762K1 GN4855V0 GN921100
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Special Packings for Rod Seals (Installed with internal groove) | MPlease designate NOK part number and type &size on your order.
Example Order for the packing as a single piece
NOK part number: FUO180RO
Material NOK sign Type:IUIS, Inner diameter: 18, Outer diameter: 26,
ron rubbey  Standard: U801 Ll . o
type (PUR) Heattre5|s_targc41 Orders for backup rlngs'used in combination with packing
ype: NOK part number: GN4778V0
Type:BRT2, Inner diameter: 18, Outer diameter: 26,
@®Please check the application range on pages 8 and 9 before selecting the type. \ Thickness:2 J
03 When used together with backup ring
Rz12.5 B 0 i
(Eﬁ%:g) @ BaCkupglerusion gap:g
"4 SPBF
Ri| -~ ~ Rz1.6~0.8
(P%%'.%) J ‘ﬂ[? N Remove burrs and overturns
R2.
. S \20°~3o°
e .
% i ! [E) | R =0.3 or below
? N 0 e R1=0.5 or below
o R=1
The surface of the rod should be finished by
Single packing unit buffing (SPBF) to 0.8 to 1.6umRz (0.2 to 0.4umRa).
HA'g? ®The roughness is JIS B 0601 : 2001.
How to determine B dimenSion When regulation length cannot be kept, apply Pt.
BWhen using backup ring o6 -I
Please determine B dimension according to the table below. If you require ’ U
smaller B dimension because of the cylinder configuration, please consult NOK. 05 I
Maximum service pressure 14MPa ‘ 21MPa ‘ 35MPa § \ \ \ §
Material of backup ring 19YF g 04 Backup rling ,9‘0
B dimension B<0d+10 | B=0d+05 | B=gd+0.2 3 Bfigéupmye\"a N g
Maximum service pressure 35MPa ‘ 42MPa s &
Material of backup ring 80NP Emax o2 Backupring
B dimension B<0d+08 | B=od+04 mm retnecied N\
EWhen not using backup ring .
To determine B dimension, please refer to the graph in the right for the 10 20 30 40 50
maximum extrusion gap (one side) considering the eccentricity of operating Oil pressure (MPa)
condition of the rod.
. . . . . Backup Packing Combination backup ring part number
Nominal size of packing, and housing dimensions Thircll?ngess part number BRT2 (Biascut) | BRN2 (Biascut)
d (Inner diameter)| D(Quter diameter)| h (Height) | Ha Hs C t  |Standard(U801) |Heat resistant(U641) 19YF 80NP
18 26 5 5.7 7.7 2 2 FU0180R0 | FUO180R1 GN4778V0 GN910600
22.4 30 5 5.7 7.7 2 2 FU0260R0 | FU0260R1 GN4784V0 GN911200
28 35.5 5 5.7 8.7 2.5 3 FU0320R0 | FUO320R1 GN4791V0 GN911900
30 40 6 7 10 2.5 3 FU0357R0 | FUO0357R1 GN4794V0 GN912200
35 45 6 7 10 2.5 3 FU0424R1 | FUO0424R2 GN4799V0 GN912700
35.5 45 6 7 10 2.5 3 FU0451R0 | FUO451R1 GN4801V0 GN912900
40 50 6 7 10 2.5 3 FU0497R0 | FUO0497R1 GN4050V0 GN913100
45 55 6 7 10 2.5 3 FU0567R1 | FUO567R2 GN4804V0 GN913300
45 56 7 8 11 2.5 3 FUO572R0 | FUO572R1 GN4805V0 GN913400
50 60 6 7 10 2.5 3 FUO0619R0 | FUO619R1 GN4335V0 GN913800
55 65 6 7 10 2.5 3 FU0694R1 | FU0694R2 GN4810V0 GN914100
56 66 6 7 10 2.5 3 FUO722R0 | FUO722R1 GN4766V0 GN914300
70 80 6 7 10 2.5 3 FUO0849R1 | FUO0849R0 GN4651V0 GN909200
80 90 6 7 10 2.5 3 FU0939R0 | FUO939R1 GN4820V0 GN915500
85 100 9 10 13 4 3 FU0984R0 | FU0984R1 GN4687V0 GN909100
90 105 9 10 13 4 3 FU1024R0 | FU1024R1 GN4698V0 GN915800
95 110 9 10 13 4 3 FU1051R0 | FU1051R1 GN4822V0 GN916000
100 115 9 10 13 4 3 FU1082R0 | FU1082R1 GN4512V0 GN916300
125 140 9 10 13 4 3 FU1252R0 | FU1252R1 GN4481V0 GN917000
130 145 9 10 13 4 3 FU1280R1 | FU1280R0O GN4628V1 GN974201
140 155 9 10 13 4 3 FU1323R0 | FU1323R1 GN4526V0 GN941000
160 175 9 10 14 4 4 FU1406R0 | FU1406R1 GN4835V0 GN918000
170 185 9 10 14 4 4 FU1443R2 | FU1443R0 GN5464V0 GN979100
175 190 9 10 14 4 4 FU1459R1 | FU1459R0 GN4839V0 GN918500
180 200 12 13 17 5 4 FU1483R0 | FU1483R1 GN4470V0 GN918700
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Special Packings for Rod Seals (Installed with internal groove)

Material
N|tr|le rubber
Hydrogenated

nitrile rubber
(H-NBR)

NOK sign
Standard : A505
Cold resistant

type:A567
Heat resistant
type: G928

( M Please designate NOK part number and type & size on your order.
Example Order for the packing as a single piece

~

NOK part number: CU2692N1

Type:IUH, Inner diameter: 14, Outer diameter: 22,
Height:5

Orders for backup rings used in combination with packing
NOK part number: GN5719V0

Type:BRT2, Inner diameter: 14, Outer diameter:22,

@®Please check the application range on pages 8 and 9 before selecting the type. \

Thickness:2

J

When used together with backup ring

Rz12.5  He+0.2
Rzl2-5) (Pt12.5)

(Pt12.5

Backup ring
Extrusiongap:g

¥ N SPBF
Rz1.6~0.8
@J RF: \/ == / ;1 - k Re:Z\(:e’\Ii:rorsand overturns
- Itis recommendedtosetthlsangleto more
o - than 25° because of the insertability of the shaft.
%]>C§E§> (p/’; 3)
Q
| f 1 ] i
i e R =0.3 or below
R1=0.5 or below
Lh The surface of the rod should be finished by
Single packing unit Jw—o.zl buffing(SPBF)to 0.8 to 1.6pumRz(0.2 to 0.4umRa).
' ®The roughnessis JIS B0601:2001.
How to determine B dimenSion When regulation length cannot be kept, apply Pt.
BWhen using backup ring
Please determine B dimension according to the table below. If you require 0.6
smaller B dimension because of the cylinder configuration, please consult NOK.
0.5
Maximum service pressure 14MPa ‘ 21MPa 5 Backup ring needed
Material of backup ring 19YF g 04 §
B dimension BSod+1.0 | B=<gd+05 g
E 03 G928
B When not using backup ring g AseP\ /o
To determine B dimension, please refer to the graph in the right for the gmax 2 Backup HNEIRN
maximum extrusion gap (one side) considering the eccentricity of operating (mm) notneeded | [
condition of the rod. T
0 5 10 15 20 25
Oil pressure (MPa)
Nominal size of packing, and housing dimensions ?jﬁg:i par'fgtlnq%er Combmaggr?;c(lggggji;tnumber
o (Inner diameter)| D (Outer diameter)| h (Height)| Ha | Hs C t  |Standard(A505)|Cold resistant(A567) | Heat resistant(G928) 19YF
14 22 5 57/ 7.7/ 25| 2 |@CU2692N1 GN5719V0
16 24 5 57| 7.7/ 25| 2 |@CU2548N0 GN5720V0
18 26 5 57| 7.7 25| 2 CU0180N2 GN4778V0
20 28 5 57| 7.7 25| 2 CU0212N3| CU0212N5 GN4780V0
22.4 30 5 57/ 7.0 25| 2 CU3488N0 GN4784V0
25 33 5 57| 7.7 25| 2 CU0276N3| CU0276N5 GN5019V1
28 35.5 5 5.7 87| 25| 3 CU0320NO GN4791V0
30 40 6 7 10 3 3 CU0357N3| CU0357N5 GN4794V0
35 45 6 7 10 3 3 CU0424N3| CU0424N5 GN4799V0
35.5 45 6 7 10 3 3 CU0451N2 GN4801V0
36 46 6 7 10 3 3 CU3040NO GN5733V0
40 50 6 7 10 3 3 CU0497N4 | CU0497N6 GN4050V0
45 55 6 7 10 3 3 CUO0567N4| CU0567N6 GN4804V0
45 56 7 8 11 3 3 CUO0572N1 GN4805V0
50 60 6 7 10 3 3 CUO0619N3| CU0619N5 | CUO619N6 GN4335V0
53 63 6 7 10 3 3 CUO0679NO GN4693V0
55 65 6 7 10 3 3 CU0694N3| CU0694N5 | CU0694N6 GN4810V0
56 66 6 7 10 3 3 CUO0722N2 GN4766V0
60 70 6 7 10 3 3 CUO746N3| CU0746N6 | CUOT46N8 GN4676V0
63 73 6 7 10 3 3 CUO786N2 GN4814V0
65 75 6 7 10 3 3 CUO0809N2| CU0809N4 | CU0O809N6 GN4816V0
65 80 9 10 13 4 3 CU3615N0 GN4549V0
67 7 6 7 10 3 3 CU0828N0O GN4697V0
70 80 6 7 10 4 3 CUO0849N0 CU0849N2 GN4651V0
70 85 9 10 13 4 3 CU0857N2| CU0857N3 | CU0857N4 GN4876V0

Remark 1) In some products the part number and the one stamped on the product might be different.

Remark 2) When using the packing with @, provide separate grooves.



Special Packings for Rod Seals (Installed with internal groove)

JUH,. ===

Standard: A505
N|tr|le rubber Cold resistant

type:A567
Heat resistant
type: G928

Hydrogenated
nitrile rubber
(H-NBR)

W Please designate NOK part number and type & size on your order.

~

Example Order for the packing as a single piece
NOK part number: CUOS79NO
Type:lUH, Inner diameter: 71, Outer diameter: 80,
Height: 6
Orders for backup rings used in combination with packing
NOK part number: GN4818V0
Type:BRT2, Inner diameter: 71, Outer diameter: 80,

@®Please check the application range on pages 8 and 9 before selecting the type. \ Thickness:3 J
Nominal size of packing, and housing dimensions TBECIC{};:SZ pal:tarﬁtlr%%er Combmagg?;c(lg?arzglpﬁ;tnumber
o (Inner diameter)| D (Quter diameter)| h (Height)|  Ha Hs C t  |Standard(A505)|Cold resistant(A567) | Heat resistant(G928) 19YF

71 80 6 7 10 4 3 CUO0879NO GN4818V0

75 85 6 7 10 4 3 CU0901N4 | CU0901N6 | CUO0901NS8 GN4692V0

75 90 9 10 13 4 3 CU3090N2 CU3090N4 GN4971V0

80 90 6 7 10 4 3 CU0939N3 | CU0939N4 | CU0939N6 GN4820V0

80 95 9 10 13 4 3 CU3091N2 CU3091N4 GN5023V0

85 100 9 10 13 4 3 CU0984N1 CU0984N3 GN4687V0

85 105 12 13 16 5.5 3 CU0989NO GN4821V0

90 105 9 10 13 4 3 CU1024N3 | CU1024N5 | CU1024N6 GN4698V0

90 110 12 13 16 5.5 3 CU1030NO GN4109V0

95 110 9 10 13 4 3 CU1051N2 | CU1051N5 | CU1051N7 GN4822V0

95 115 12 13 16 5.5 3 CU1056N0 GN4823V0
100 115 9 10 13 4 3 CU1082N3 | CU1082N5 | CU1082N7 GN4512V0
100 120 12 13 16 5.5 3 CU1089N1 CU1089N2 GN4119V0
105 120 9 10 13 4 3 CU1125N1 | CU1125N2 | CU1125N4 GN5198V0
105 125 12 13 16 5.5 3 CU1128N0 GN4825V0
105 125 15 16 19 5.5 3 CU1129NO GN4825V0
110 125 9 10 13 4 3 CU1157N3 | CU1157N5 | CU1157N6 GN4480V0
110 130 15 16 19 5.5 3 CU1165N0 GN4280V1
112 125 8.5 9.5| 12.5| 4 3 CU1178NO GN4827V0
115 130 9 10 13 4 3 CU1195N0 | CU1195N1 | CU1195N2 GN4593V0
115 135 16 17 20 5.5 3 CU1184N0 GN4574V0
120 135 9 10 13 4 3 CU1220N3 | CU1220N2 | CU1220N4 GN5036V0
120 140 15 16 19 5.5 3 CU1224N0 GN4132V0
125 140 9 10 13 4 3 CU1252N3 | CU1252N5 |CU01252-N7A GN4481V0
130 145 9 10 13 4 3 CU1280NO | CU1280N1 | CU1280N2 GN4628V1
130 150 16 17 20 5.5 3 CU2771NO GN4142V0
135 150 9 10 13 4 3 CU2264N2 | CU2264N0 GN5025V0
140 155 9 10 13 4 3 CU1323N2 | CU1323N3 |CU01323-N5A GN4526V0
145 160 9 10 13 4 3 CU1343N0 GN4551V0
150 165 9 10 13 4 3 CU1359N2 | CU1359N4 |CU01359-N5A GN4833V0
160 175 9 10 14 4 4 CU1406N1 GN4835V0
170 190 12 13 17 5.5 4 CU3494N1 | CU3494N0 | CU3494N2 GN4529V0
180 200 12 13 17 5.5 4 CU1483N2 | CU1483N3 GN4470V0
190 215 16 17 21 7 4 CU3523N0 | CU3523N2 GN4577V0
200 225 16 17 21 7 4 CU1548N1 GN4560V0
210 235 16 17 21 7 4 CU3640N0 GN5758V0
220 245 16 17 21 7 4 CU3630N0 CU3630N1 GN5754V0
240 265 19 20 24 7 4 CU3335N1 GN4428V1

Remark) In some products the part number and the one stamped on the product might be different.

poy Jo} :I:c—.
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Special Packings for Rod Seals

5] SPNOtype

@®Please check the application range on pages 8 and 9 before selecting the type.

How to determine B dimension
To determine B dimension, please refer to the graph in the right for the

oD

Material NOKsign
Rareflon (PTFE) 19YE W Please designate NOK part number and type &size on your order.
RS T Example NOK part number: GS2800V0
= ﬁé’g € A305 Type:SPNO, Inner diameter: 12, Outer diameter: 18,
Height:3
H+0.2
Rz12.5 i(ﬁﬁ%g) - Extrusiongap:g
(Pt12.5)
¥ N SPBF
Rz1.6~0.8
— - - Rz6.3 R1 R1 Remove burrs and overturns
(Pt6.3)
.2 \ ARIVATY[. | E \
10°~15°
- &= 526
s T Sl el e Gy 63
kel Q
Q
[ f ﬁ

R =0.3 or below
R1=0.5 or below

The surface of the rod should be finished by
buffing (SPBF) to 0.8 to 1.6umRz (0.2 to 0.4umRa).

®The roughnessis JIS B 0601 : 2001.
When regulation length cannot be kept, apply Pt.

maximum extrusion gap (one side) considering the eccentricity of operating 08
condition of the rod.
§ 0.6 \
& 04
5 N\
3 N
(gmmr;X) 02
0 10 20 30 40
Oil pressure (MPa)
Nominal Nominal size of packing, and housing dimensions NOK
number d (Inner diameter) | D (Outer diameter) h (Height) H C part number
SPNO 12 12 18 3 3.2 2 @ GS2300V0
14 14 20 3 3.2 2 @ GS2801V0
16 16 22 3 3.2 2 @ GS2802V0
18 18 24 3 3.2 2 @ GS2803V0
20 20 26 3 3.2 2 @ GS2804V0
22 22 31 3.8 4 3.5 @ GS2805V0
25 25 34 3.8 4 3.5 @ GS2806V0
28 28 37 3.8 4 3.5 @ GS2807V0
30 30 39 3.8 4 3.5 @ GS2808V0
32 32 41 3.8 4 3.5 @ GS2809V0
36 36 45 3.8 4 3.5 @ GS2810V0
40 40 49 3.8 4 3.5 @ GS2811V0
45 45 54 3.8 4 3.5 @ GS2812V0
50 50 65 6.3 6.5 4 @ GS2813V0
56 56 71 6.3 6.5 4 GS2814V0
60 60 75 6.3 6.5 4 GS2815V0
63 63 78 6.3 6.5 4 GS2816V0
70 70 85 6.3 6.5 5 GS2817V0
75 75 90 6.3 6.5 5 GS2818V0
80 80 95 6.3 6.5 5 GS2819V0
85 85 100 6.3 6.5 5 GS2820V0
90 90 105 6.3 6.5 5 GS2821V0
95 95 110 6.3 6.5 5 GS2822V0
100 100 115 6.3 6.5 5 GS2823V0
105 105 120 6.3 6.5 5 GS2824V0
110 110 125 6.3 6.5 5 GS2825V0

Remark) When using the packing with @, provide separate grooves.




Special Packings for Rod Seals

Material NOKsign \
Rareflon (PTEE) 19YE W Please designate NOK part number and type &size on your order.
i Example NOK part number:GS2826V0
type N'mlﬁégbber A305 Type:SPNO, Inner diameter: 115, Outer diameter: 130,
Height:6.3 )
@®Please check the application range on pages 8 and 9 before selecting the type.
Nominal Nominal size of packing, and housing dimensions NOK

number d (Inner diameter) | D (Outer diameter) h (Height) H C part number
SPNO 115 115 130 6.3 6.5 6.5 GS2826V0
120 120 135 6.3 6.5 6.5 GS2827V0

125 125 140 6.3 6.5 6.5 GS2828V0

130 130 145 6.3 6.5 6.5 GS2829V0

135 135 150 6.3 6.5 6.5 GS2830V0

140 140 155 6.3 6.5 6.5 GS2831V0

145 145 160 6.3 6.5 6.5 GS2832V0

150 150 170 9.8 10 6.5 GS2833V0

160 160 180 9.8 10 6.5 GS2834V0

170 170 190 9.8 10 6.5 GS2835V0

180 180 200 9.8 10 6.5 GS2836V0

190 190 210 9.8 10 6.5 GS2837V0

200 200 220 9.8 10 6.5 GS2838V0

210 210 230 9.8 10 6.5 GS2839V0

220 220 240 9.8 10 6.5 GS2840V0

224 224 244 9.8 10 6.5 GS2841V0

230 230 250 9.8 10 6.5 GS2842V0

240 240 260 9.8 10 6.5 GS2843V0

250 250 270 9.8 10 6.5 GS2844V0

260 260 280 9.8 10 7.5 GS2845V0

270 270 290 9.8 10 7.5 GS2846V0

280 280 300 9.8 10 7.5 GS2847V0

290 290 310 9.8 10 7.5 GS2848V0

300 300 320 9.8 10 7.5 GS2849V0

310 310 330 9.8 10 7.5 GS2850V0

320 320 340 9.8 10 7.5 GS2851V0

330 330 350 9.8 10 7.5 GS2852V0

340 340 360 9.8 10 7.5 GS2853V0

350 350 370 9.8 10 7.5 GS2854V0

360 360 380 9.8 10 7.5 GS2855V0

370 370 390 9.8 10 7.5 GS2856V0

380 380 400 9.8 10 7.5 GS2857V0

poy 1o} OZ'UU).
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Special Packings for Rod Seals

Material NOK sign
Ra reflon (PTFE) 19YF
+
Nitrile rubber(NBR) A980

W Please designate NOK part number and type &size on your order.

Example NOK part number: GS2301V0

Type:SPN, Inner diameter: 18, Outer diameter:27,

Height:4.3

@®Please check the application range on pages 8 and 9 before selecting the type.

oD
ad

How to determine B dimension
To determine B dimension, please refer to the graph in the right for the

T i(EleS) H*2
z12. t12.5) Extrusi :
(Pt12.5) Xtruslongap g
Fy SPBF
Rz1.6~0.8
Rz6.3
(F1e3) R1 /Rl 5 Remove burrs and overturns
{ VL rJMR \
AP
10°~15°
ool ~ /?
s So ?6
> (PSS
e it | tm— ]
o [S)
Q
| f w

R =0.3 or below
R1=0.5 or below

The surface of the rod should be finished by
buffing (SPBF) to 0.8 to 1.6umRz (0.2 to 0.4umRa).

®The roughnessis JIS B 0601 : 2001.
When regulation length cannot be kept, apply Pt.

maximum extrusion gap (one side) considering the eccentricity of operating 08
condition of the rod.
§ 0.6 \
& 04
§
(gmmr;X) 02
0 10 20 30 40
Oil pressure (MPa)
Nominal Nominal size of packing, and housing dimensions NOK
number d (Inner diameter) | D (Outer diameter) h (Height) H C part number
SPN 18 18 27 4.3 4.5 3.5 @ GS2301V0
20 20 29 4.3 4.5 3.5 @ GS2302V0
22 22 31 4.3 4.5 3.5 @ GS2303V0
27 27 36 4.3 4.5 4 @ GS2304V0
315 315 40.5 4.3 4.5 4 @ GS2305V0
47 47 60 7.3 7.5 4 @ GS2306V0
53 53 66 7.3 7.5 4 GS2307V0
60 60 73 7.3 7.5 4 GS2308V0
65 65 78 7.3 7.5 5 GS2309V0
70 70 83 7.3 7.5 5 GS2310V0
75 75 88 7.3 7.5 5 GS2311V0
80 80 93 7.3 7.5 5 GS2312V0
90 90 103.4 7.3 7.5 5 GS2313V0
100 100 113.4 7.3 7.5 5 GS2314V0
105 105 118.4 7.3 7.5 5 GS2315V0
110 110 1234 7.3 7.5 5 GS2316V0
120 120 1334 7.3 7.5 5 GS2317V0
130 130 143.4 7.3 7.5 6.5 GS2318V0
140 140 153.4 7.3 7.5 6.5 GS2319V0

Remark) When using the packing with @, provide separate grooves.



Special Packings for Rod Seals

Material NOKsign - -
Rareflon (PTFE) 5oy W Please designate NOK part number and type &size on your order.
RS + Example NOK part number: GS5000V5
type = ﬁé’g € A305 Type:SPNS, Inner diameter :4, Outer diameter:8.9,
I ———

Height:2

@®Please check the application range on pages 8 and 9 before selecting the type.

Rz125 H'8? /Rz125

(Pt12.5) (Pt12.5) i .
Drain port 7 Extrusiongap:g
Orin :h SPBF
dig Rz1.6~0.8
B — :!: Remove burrs and overturns
' , ot I \
Pressurize 10°~15°
direction ) 5y
5 PFLE
>8E i 8 g
TR % ]
- Fred)
- - | R =0.3 or below
C R1=0.5 or below
h

The surface of the rod should be finished by
buffing (SPBF) to 0.8 to 1.6umRz (0.2 to 0.4umRa).

®The roughnessis JIS B 0601 : 2001.
How to determine B dimension

When regulation length cannot be kept, apply Pt.

To determine B dimension, please refer to the graph in the right for the SPNS use one | SPNS use two
maximum extrusion gap (one side) considering the eccentricity of operating 0.8 ‘
condition of the rod. 3
= 06 \
3 04
2 N
s ™N
(gmmni); 02
0 10 20 30 40
Oil pressure (MPa)
Nominal Nominal size of packing, and housing dimensions NOK
number d (Inner diameter) | D (Outer diameter) h (Height) H C part number
SPNS 4 4 8.9 2 2.2 3.5 @ GS5000V5
5 5 9.9 2 2.2 3.5 @ GS5001V5
6 6 10.9 2 2.2 3.5 @ GS5002V5
7 7 11.9 2 2.2 3.5 @ GS5003V5
8S 8 12.9 2 2.2 3.5 @ GS5004V5
8 8 15.3 2.9 3.2 3.5 @ GS5005V5
10S 10 14.9 2 2.2 3.5 @ GS5006V5
10 10 17.3 2.9 3.2 3.5 @ GS5007V5
12S 12 16.9 2 2.2 4.5 @ GS5008V5
12 12 19.3 2.9 3.2 4.5 @ GS5009V5
14S 14 18.9 2 2.2 4.5 @ GS5010V5
14 14 21.3 2.9 3.2 4.5 @ GS5011V5
15S 15 19.9 2 2.2 4.5 @ GS5012V5
15 15 22.3 2.9 3.2 4.5 @ GS5013V5
16S 16 20.9 2 2.2 4.5 @ GS5014V5
16 16 23.3 2.9 3.2 4.5 @ GS5015V5
18S 18 22.9 2 2.2 4.5 @ GS5016V5
18 18 25.3 2.9 3.2 4.5 @ GS5017V5
20S 20 27.3 2.9 3.2 4.5 @ GS5018V5
20 20 30.7 3.9 4.2 4.5 @ GS5019V5
22S 22 29.3 2.9 3.2 4.5 @ GS5020V5
22 22 32.7 3.9 4.2 4.5 @ GS5021V5
22.4S 224 29.7 2.9 3.2 4.5 @ GS5022V5
22.4 22.4 33.1 3.9 4.2 4.5 @ GS5023V5
25S 25 32.3 2.9 3.2 5.5 @ GS5024V5
25 25 35.7 3.9 4.2 5.5 @ GS5025V5

Remark) When using the packing with @, provide separate grooves.

poy 10} an'um.
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Special Packings for Rod Seals

Material NOKsign \
Rareﬂon (PTFE) 5oy W Please designate NOK part number and type &size on your order.
+ Example NOK part number: GS5026V5
m type N't"lﬁégbber A305 Type: SPNS, Inner diameter: 28, Outer diameter:35.3,
Height:2.9 )
@®Please check the application range on pages 8 and 9 before selecting the type.
Nominal Nominal size of packing, and housing dimensions NOK

number d (Inner diameter) | D (Outer diameter) h (Height) H C part number
SPNS 28S 28 35.3 2.9 3.2 5.5 @ GS5026V5
28 28 38.7 3.9 4.2 5.5 @ GS5027V5
30S 30 37.3 2.9 3.2 5.5 @ GS5028V5
30 30 40.7 3.9 4.2 5.5 @ GS5029V5
32S 32 39.3 2.9 3.2 5.5 GS5030V5
32 32 42.7 3.9 4.2 5.5 GS5031V5
35S 35 42.3 2.9 3.2 5.5 GS5032V5
35 35 45.7 3.9 4.2 5.5 GS5033V5
35.58 35.5 42.8 2.9 3.2 5.5 GS5034V5
35.5 35.5 46.2 3.9 4.2 5.5 GS5035V5
36S 36 43.3 2.9 3.2 5.5 GS5036V5
36 36 46.7 3.9 4.2 5.5 GS5037V5
38S 38 48.7 3.9 4.2 5.5 GS5038V5
38 38 53.1 5.9 6.3 5.5 GS5039V5
40S 40 50.7 3.9 4.2 5.5 GS5040V5
40 40 55.1 5.9 6.3 5.5 GS5041V5
42S 42 52.7 3.9 4.2 5.5 GS5042V5
42 42 57.1 5.9 6.3 5.5 GS5043V5
45S 45 55.7 3.9 4.2 5.5 GS5044V5
45 45 60.1 5.9 6.3 5.5 GS5045V5
50S 50 60.7 3.9 4.2 5.5 GS5046V5
50 50 65.1 5.9 6.3 5.5 GS5047V5
56S 56 66.7 3.9 4.2 7 GS5048V5
56 56 71.1 5.9 6.3 7 GS5049V5
60S 60 70.7 3.9 4.2 7 GS5050V5
60 60 75.1 5.9 6.3 7 GS5051V5
63 63 78.1 5.9 6.3 7 GS5052V5
65 65 80.1 5.9 6.3 7 GS5053V5
67 67 82.1 5.9 6.3 7 GS5054V5
70 70 85.1 5.9 6.3 7 GS5055V5
71 71 86.1 5.9 6.3 7 GS5056V5
75 75 90.1 5.9 6.3 7 GS5057V5
80 80 95.1 5.9 6.3 7 GS5058V5
85 85 100.1 5.9 6.3 7 GS5059V5
90 90 105.1 5.9 6.3 7 GS5060V5
95 95 110.1 5.9 6.3 7 GS5061V5
100 100 115.1 5.9 6.3 7 GS5062V5
105 105 120.1 5.9 6.3 7 GS5063V5
110 110 125.1 5.9 6.3 7 GS5064V5
112 112 127.1 5.9 6.3 7 GS5065V5
115 115 130.1 5.9 6.3 7 GS5066V5
120 120 135.1 5.9 6.3 7 GS5067V5
125 125 140.1 5.9 6.3 7 GS5068V5
130 130 145.1 5.9 6.3 7 GS5069V5
135 135 150.1 5.9 6.3 7 GS5070V5
140 140 155.1 5.9 6.3 7 GS5071V5
150 150 165.1 5.9 6.3 7 GS5072V5
160 160 175.1 5.9 6.3 7 GS5073V5
170 170 185.1 5.9 6.3 7 GS5074V5
180 180 195.1 5.9 6.3 7 GS5075V5

80

Remark) When using the packing with @, provide separate grooves.



Special Packings for Rod Seals

Material NOKsign - -
Rareﬂon (PTFE)  31BF W Please designate NOK part number and type &size on your order.
A F Example NOK part number: GS2000F0
type L ﬁBrg er A305 Type:SPNC, Inner diameter: 3, Outer diameter:6,
Height:2.3
@®Please check the application range on pages 8 and 9 before selecting the type.
+0.25
(Eﬁ%g) v (E%c]l-%g) uax Extrusion gap
Fy SPBF
Rz1.6~0.8
_ — (E%g?é) R Remove burrs and overturns
_ Q _ - / R1 R1
10°~15° Remark) When using the
R Reas bhearing asdthe onein
- t t
Y T ! (S R €5 egoindsection
set the inner diameter
‘ = S of the housing to adF8.
- i - ' . R1=0.3 or below
- = ? 20°~30 ¢ R =Please refer to
L /,> the table below.
h 3\)? The surface of the rod should be finished by
C buffing (SPBF) to 0.8 to 1.6umRz (0.2 to 0.4umRa).
. . . ®The roughnessis JISB 0601 :2001.
How to determine B dimension When regulation length cannot be kept, apply Pt.
To determine B dimension, please make the maximum extrusion gap
0.4mm or below considering the eccentricity of piston.

Nominal Nominal size of packing Housing dimensions NOK
namlt;?r d(nner | D(Outer| h For general hydraulic use |For pneumatic and hydraulic low-friction applications H R C art number
diameter) | diameter) | (Height) | gd _§0s | @D*3%° od 305 @D*§05 P
SPNC 3 3 6 2.3 3 6 3 6.5 2.5 |0.3orbelow 3~4 | GS2000F0

4 4 7 2.3 4 7 4 7.5 2.5 |0.3orbelow] 3~4 | GS2001F0

5 5 8 2.3 5 8 5 8.5 2.5 |0.3orbelow 3~4 | GS2002F0

6 6 9 2.3 6 9 6 9.5 2.5 |0.3orbelow] 3~4 | GS2003F0

7 7 10 2.3 7 10 7 10.5 2.5 |0.3orbelow] 3~4 | GS2004F0

8 8 11 2.3 8 11 8 11.5 2.5 |0.3orbelow] 3~4 | GS2005F0

9 9 12 2.3 9 12 9 12.5 2.5 |0.3orbelow 3~4 | GS2006F0

10 10 13 2.3 10 13 10 13.5 2.5 |0.30rbelow] 3~4 | GS2007F0

Nominal Nominal size of packing Housing dimensions NOK
namlbn:r d(nner | D(Outer| h For general hydraulic use |For pneumatic and hydraulic low-friction applications H R C art number
diameter) | diameter) | (Height) | gd _§,s | @D*3 ad 306 @D*§06 P

SPNC 10A | 10 14 3 10 14 10 14.6 3.2 |0.4orbelow] 4~5 | GS2008F0
11 11 15 3 11 15 11 15.6 3.2 |0.4orbelow] 4~5 | GS2009F0

11.2| 11.2 | 152 3 11.2 15.2 11.2 15.8 3.2 |0.4orbelow] 4~5 | GS2010F0

12 12 16 3 12 16 12 16.6 3.2 |0.4orbelow 4~5 | GS2011F0

125 125 | 16.5 3 12.5 16.5 12.5 17.1 3.2 |0.4orbelow 4~5 | GS2012F0

14 14 18 3 14 18 14 18.6 3.2 |0.4orbelow] 4~5 | GS2013F0

15 15 19 3 15 19 15 19.6 3.2 |0.4orbelow] 4~5 | GS2014F0

16 16 20 3 16 20 16 20.6 3.2 |0.4orbelow 4~5 | GS2015F0

18 18 22 3 18 22 18 22.6 3.2 |0.4orbelow 4~5 | GS2016F0

20 20 24 3 20 24 20 24.6 3.2 |0.4orbelow] 4~5 | GS2017F0

21 21 25 3 21 25 21 25.6 3.2 |0.4orbelow] 4~5 | GS2018F0

22 22 26 3 22 26 22 26.6 3.2 |0.4orbelow] 4~5 | GS2020F0

Nominal Nominal size of packing Housing dimensions NOK
d(nner| D(Outer| h For general hydraulic use |For pneumatic and hydraulic low-friction applications

Xl diameter)| diameter) | (Height) [ gd 3,5 | @D*J08 2d_ 308 D"} i = ¢ partnumber
SPNC 22A | 22 28 4.4 22 28 22 28.6 47 |0.7orbelow] 5~6 | GS2019F0
22.4| 22.4 | 28.4 4.4 22.4 28.4 22.4 29 47 |0.7orbelow] 5~6 | GS2021F0

24 24 30 4.4 24 30 24 30.6 47 |0.7orbelow] 5~6 | GS2022F0

25 25 31 4.4 25 31 25 31.6 4.7 |0.7orbelow| 5~6 | GS2023F0

25.5| 25,5 | 31.5 4.4 25.5 31.5 25.5 32.1 4.7 |0.7orbelow] 5~6 | GS2024F0

26 26 32 4.4 26 32 26 32.6 47 |0.7orbelow] 5~6 | GS2025F0

28 28 34 4.4 28 34 28 34.6 47 |0.7orbelow] 5~6 | GS2026F0

29 29 35 4.4 29 35 29 35.6 4.7 |0.7orbelow| 5~6 | GS2027F0

29.5| 29.5| 355 4.4 29.5 35.5 29.5 36.1 4.7 |0.7orbelow] 5~6 | GS2028F0

30 30 36 4.4 30 36 30 36.6 47 |0.7orbelow] 5~6 | GS2029F0

31 31 37 4.4 31 37 31 37.6 4.7 |0.7orbelow] 5~6 | GS2030F0

31.5| 31.5| 37.5 4.4 31.5 37.5 31.5 38.1 47 |0.7orbelow] 5~6 | GS2031F0

poy 1o} OZ'U(DI
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Special Packings for Rod Seals

Material NOKsign
Rareﬂon (PTFE)  31BE
+
Nltrlle rubber A305

(NBR)

W Please designate NOK part number and type &size on your order.

Example NOK part number: GS2032F0Q

Type: SPNC, Inner diameter: 32, Outer diameter: 38,

~

Height:4.4
@®Please check the application range on pages 8 and 9 before selecting the type.
Nominal Nominal size of packing Housing dimensions NOK
d(nner | D(Outer| h | Forgeneral hydraulic use |Forpneumatic and hydraulic low-friction applications
I diameter) | diameter) | (Height) | gd _§, | @D*38 ad_$0s @D*308 i = c PRI 227
SPNC 32 32 38 4.4 32 38 32 38.6 4.7 |0.7orbelow] 5~6 | GS2032F0
34 34 40 4.4 34 40 34 40.6 4.7 |0.7orbelow| 5~6 | GS2033F0
35 35 41 4.4 35 41 35 41.6 4.7 |0.7orbelow| 5~6 | GS2034F0
35.5| 355| 415| 44 35.5 41.5 35.5 42.1 4.7 |0.7orbelow| 5~6 GS2035F0
36 36 42 4.4 36 42 36 42.6 4.7 |0.7orbelow] 5~6 | GS2036F0
38 38 44 4.4 38 44 38 44.6 4.7 |0.7orbelow| 5~6 | GS2037F0
39 39 45 4.4 39 45 39 45.6 4.7 |0.7orbelow] 5~6 | GS2038F0
40 40 46 4.4 40 46 40 46.6 4.7 |0.7orbelow] 5~6 | GS2039F0
41 41 47 4.4 41 47 41 47.6 4.7 |0.7orbelow| 5~6 | GS2040F0
42 42 48 4.4 42 48 42 48.6 4.7 |0.7orbelow| 5~6 | GS2041F0
44 44 50 4.4 44 50 44 50.6 4.7 |0.7orbelow| 5~6 | GS2042F0
45 45 51 4.4 45 51 45 51.6 4.7 |0.7orbelow] 5~6 | GS2043F0
46 46 52 4.4 46 52 46 52.6 4.7 |0.7orbelow| 5~6 | GS2044F0
48 48 54 4.4 48 54 48 54.6 4.7 |0.7orbelow| 5~6 | GS2046F0
49 49 55 4.4 49 55 49 55.6 4.7 |0.7orbelow] 5~6 | GS2047F0
50 50 56 4.4 50 56 50 56.6 4.7 |0.7orbelow] 5~6 | GS2049F0
Nominal Nominal size of packing Housing dimensions NOK
d(nner | D(Outer| h | Forgeneral hydraulic use |Forpneumatic and hydraulic low-friction applications
V) 52 diameter) | diameter) | (Height) | gd _§,, | @D*J10 ad 810 @D*310 H R ¢ ey
SPNC48A | 48 58 7 48 58 48 58.6 7.5 [0.80orhelow 6~8 | GS2045F0
50A| 50 60 7 50 60 50 60.6 7.5 [0.80rbelow] 6~8 | GS2048F0
52 52 62 7 52 62 52 62.6 7.5 [0.80rbelow] 6~8 | GS2050F0
53 53 63 7 53 63 53 63.6 7.5 [0.80orbelow, 6~8 | GS2051F0
55 55 65 7 55 65 55 65.6 7.5 [0.80rbelow, 6~8 | GS2052F0
56 56 66 7 56 66 56 66.6 7.5 [0.80rbhelow] 6~8 | GS2053F0
58 58 68 7 58 68 58 68.6 7.5 [0.80rbelow] 6~8 | GS2054F0
60 60 70 7 60 70 60 70.6 7.5 [0.80orbelow, 6~8 | GS2055F0
62 62 72 7 62 72 62 72.6 7.5 [0.80rbelow, 6~8 | GS2056F0
63 63 73 7 63 73 63 73.6 7.5 [0.80rbelow], 6~8 | GS2057F0
65 65 75 7 65 75 65 75.6 7.5 [0.80rbelow] 6~8 | GS2058F0
67 67 7 7 67 7 67 77.6 7.5 [0.80orbelow, 6~8 | GS2059F0
70 70 80 7 70 80 70 80.6 7.5 [0.80rbelow, 6~8 | GS2060F0
71 71 81 7 71 81 71 81.6 7.5 [0.80rhelow], 6~8 | GS2061F0
75 75 85 7 75 85 75 85.6 7.5 [0.80rbelow] 6~8 | GS2062F0
80 80 90 7 80 90 80 90.6 7.5 |0.80orbelow] 6~8 | GS2063F0
85 85 95 7 85 95 85 95.6 7.5 [0.80rbelow, 6~8 | GS2064F0
90 90 | 100 7 90 100 90 100.6 7.5 [0.80rhelow] 6~8 | GS2065F0
95 95 | 105 7 95 105 95 105.6 7.5 [0.80rbelow] 6~8 | GS2066F0
100 | 100 | 110 7 100 110 100 110.6 7.5 ]0.80orhelow] 6~8 | GS2067F0
102 | 102 | 112 7 102 112 102 112.6 7.5 [0.80rbelow, 6~8 | GS2068F0
105 | 105 | 115 7 105 115 105 115.6 7.5 [0.80rhelow] 6~8 | GS2069F0
110 | 110 | 120 7 110 120 110 120.6 7.5 [0.80rbelow 6~8 | GS2070F0
112 | 112 | 122 7 112 122 112 122.6 7.5 |0.80rhelow] 6~8 | GS2071F0
115 115 125 7 115 125 115 125.6 7.5 ]0.80orbelow] 6~8 GS2072F0
120 | 120 | 130 7 120 130 120 130.6 7.5 [0.80rbelow], 6~8 | GS2073F0
125 | 125 | 135 7 125 135 125 135.6 7.5 [0.80rbelow] 6~8 | GS2074F0
130 | 130 | 140 7 130 140 130 140.6 7.5 |0.80rhelow] 6~8 | GS2075F0
132 | 132 | 142 7 132 142 132 142.6 7.5 [0.80rbelow, 6~8 | GS2076F0
135 | 135 | 145 7 135 145 135 145.6 7.5 [0.80rbelow], 6~8 | GS2077F0
140 | 140 | 150 7 140 150 140 150.6 7.5 [0.80rbhelow] 6~8 | GS2078F0
145 145 155 7 145 155 145 155.6 7.5 |0.80rbelow] 6~8 GS2079F0
150 | 150 | 160 7 150 160 150 160.6 7.5 [0.80rbelow, 6~8 | GS2081F0
150A| 150 | 165 10.5 150 165 150 165.6 11.0 |0.80orhelow) 8~12 | GS2080F0
155 | 155 | 170 10.5 155 170 155 170.6 11.0 |0.80orhelow| 8~12 | GS2082F0
160 | 160 | 175 10.5 160 175 160 175.6 11.0 |0.80orhelow| 8~12 | GS2083F0
165 | 165 | 180 10.5 165 180 165 180.6 11.0 |0.80rhelow] 8~12 | GS2084F0




Special Packings for Rod Seals

SPNCtype

Material

Rareflon (PTFE)
Nltrlle rubber

(NBR)

NOKsign

31BF
+
A305

W Please designate NOK part number and type &size on your order.

Example NOK part number: GS2085F0

Type: SPNC, Inner diameter: 170, Outer diameter: 185,

~

Height:10.5 )

@®Please check the application range on pages 8 and 9 before selecting the type.
. Nominal size of packing Housing dimensions

ﬂamg}:rl d(lnner | D(Outer| h For general hydraulic use |For pneumatic and hydraulic low-friction applications H R C part'\rlwgrnb or

diameter) | diameter) | (Height) | @d_,, | @D*J1° od_ 310 @D*J10

SPNC 170 | 170 | 185 | 10.5 170 185 170 185.6 11.0 |0.80orhelow) 8~12 | GS2085F0
175| 175 | 190 | 10.5 175 190 175 190.6 11.0 |0.80orbelow| 8~12 | GS2086F0
180 | 180 | 195 | 10.5 180 195 180 195.6 11.0 |0.80rbelow| 8~12 | GS2087F0
185 185 | 200 | 10.5 185 200 185 200.6 11.0 |0.80rhelow| 8~12 | GS2088F0
190 | 190 | 205 | 10.5 190 205 190 205.6 11.0 |0.80orbelow) 8~12 | GS2089F0
195| 195 | 210 | 10.5 195 210 195 210.6 11.0 |0.80orbelow) 8~12 | GS2090F0
200 | 200 | 215 | 10.5 200 215 200 215.6 11.0 |0.80rbelow| 8~12 | GS2091F0
205| 205 | 220 | 10.5 205 220 205 220.6 11.0 |0.80rbelow| 8~12 | GS2092F0
209 | 209 | 224 | 10.5 209 224 209 224.6 11.0 |0.80orbelow) 8~12 | GS2093F0
210 | 210 225 10.5 210 225 210 225.6 11.0 |0.80orbelow| 8~12 | GS2094F0
215| 215 | 230 | 10.5 215 230 215 230.6 11.0 |0.80rbelow| 8~12 | GS2095F0
220 | 220 | 235 | 10.5 220 235 220 235.6 11.0 |0.80rhelow| 8~12 | GS2096F0
225 | 225 | 240 | 10.5 225 240 225 240.6 11.0 |0.80orbelow) 8~12 | GS2097F0
230 | 230 | 245 | 10.5 230 245 230 245.6 11.0 |0.80orbelow) 8~12 | GS2098F0
235| 235 | 250 | 10.5 235 250 235 250.6 11.0 |0.80rbelow| 8~12 | GS2099F0
240 | 240 | 255 | 10.5 240 255 240 255.6 11.0 |0.80orhelow| 8~12 | GS2100F0
245| 245 | 260 | 10.5 245 260 245 260.6 11.0 |0.80orbelow) 8~12 | GS2101F0
250 | 250 | 265 | 10.5 250 265 250 265.6 11.0 |0.80orbelow) 8~12 | GS2102F0
255| 255 | 270 | 10.5 255 270 255 270.6 11.0 |0.80rbelow| 8~12 | GS2103F0
260 | 260 | 275 | 10.5 260 275 260 275.6 11.0 |0.80rhelow| 8~12 | GS2104F0
265| 265 | 280 | 10.5 265 280 265 280.6 11.0 |0.80orbelow) 8~12 | GS2105F0
270 | 270 | 285 | 10.5 270 285 270 285.6 11.0 |0.80rbelow) 8~12 | GS2106F0
275| 275 | 290 | 10.5 275 290 275 290.6 11.0 |0.80orbelow| 8~12 | GS2107F0
280 | 280 | 295 | 10.5 280 295 280 295.6 11.0 |0.80orbelow| 8~12 | GS2108F0
285| 285 | 300 | 10.5 285 300 285 300.6 11.0 |0.80orbelow) 8~12 | GS2109F0
290 | 290 | 305 | 10.5 290 305 290 305.6 11.0 |0.80orbelow) 8~12 | GS2110F0
295| 295 | 310 | 10.5 295 310 295 310.6 11.0 |0.80rbelow| 8~12 | GS2111F0
300 | 300 | 315 | 10.5 300 315 300 315.6 11.0 |0.80rbelow| 8~12 | GS2112F0
315| 315 | 330 | 10.5 315 330 315 330.6 11.0 |0.80orbelow| 8~12 | GS2113F0
320 | 320 | 335 | 10.5 320 335 320 335.6 11.0 |0.80orbelow) 8~12 | GS2114F0
335| 335 | 350 | 10.5 335 350 335 350.6 11.0 |0.80rbelow| 8~12 | GS2115F0
340 | 340 | 355 | 10.5 340 355 340 355.6 11.0 |0.80orhelow| 8~12 | GS2116F0
355| 355 | 370 | 10.5 355 370 355 370.6 11.0 |0.80orbelow| 8~12 | GS2117F0
360 | 360 | 375 | 10.5 360 375 360 375.6 11.0 |0.80orbelow) 8~12 | GS2118F0
375| 375 | 390 | 10.5 375 390 375 390.6 11.0 |0.80rbelow| 8~12 | GS2119F0
385| 385 | 400 | 10.5 385 400 385 400.6 11.0 |0.80orhelow| 8~12 | GS2120F0
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Packings for Both Piston and Rod Seals

Material NOK sign
Iron rubber
(PUR) uso1

Height:8

Orders for backup rings used in combination with packing

NOK part number: GNO720V0
Type:BRT3, Inner diameter: 6.3, Outer diameter: 16.3,

( W Please designate NOK part number and type & size on your order.
Example Order for the packing as a single piece

NOK part number: FU0024D0

Type:UPI, Inner diameter: 6.3, Outer diameter:16.3,

~

®Please check the application range on pages 10 and 11 before selecting the type.  \ Thickness:2 y
for Piston -for Rod
Shif g:;);)ve When used together with backup ring
Single packingunit  Extrusion gap:g Backup ring oTrE i(';ﬁ%g) Hs"o' Backup ring
- . : z12.. =
Splitgroove Wearring When used together with backup ring M Extrusion gap: g
Rz6.3 SPBF
o == WS o 305“6‘3) o Rz1.6~0.8
= e 7 L Remove burrs and
R R ist.z
_ \ [ | L0 552?{’3’,%2“”53”‘1 =23 J N overturns
TR - 20°~30°
I W £e6
® o I} 2| o (p,6-3
g8 4t 2 H-S——= /if %T% I 2
o s a ° s
Q 1 o Q
t . Do
L| VRz32 [c RLB % A ) Fall
(Pt3.2) ~%_/R32~04 - ~c
T .
I g ] — 20°~-30
B
h (/0[253
HA*%‘i@ He g3 Single packing unit Y

Rz12.5
(Pt12.5)

Rle.S\ /
(Pt12.5)

Rz12.5
(Pt12.5)

Harg3 T

R =0.3 or below

Theinner surface of the cylinder tube should be finished by
burnishing(RLB) or honing(GH) to 0.4 to 3.2um Rz (0.1 to 0.8um Ra).
Especially under severe lubricating condition, burnishing is required.

R =0.3 or below
R1=0.5 or below
R2=1

The surface of the rod should be finished by
buffing (SPBF) to 0.8 to 1.6umRz (0.2 to 0.4umRa).

How to determine B dimension

®The roughnessis JISB 0601 :2001. When regulation length cannot be kept, apply Pt.

BEWhen using backup ring 06
Please determine B dimension according to the table below. If you require 0s
smaller B dimension (in case of piston seals) or larger B dimension (in case - \ Backupring
of rod seals) because of the cylinder configuration, please consult NOK. 2. = Y mate
Maximum service pressure 14MPa 21MPa ‘ 35MPa 35MPa g matei
Material of backup ring 19YF 8ONP H %
57| Forrod B=od+1.0B=9d+0.5B=0d+0.2|B=0d+0.8 o O Sacki N
& |For piston B=¢gD-1.0B=¢D-0.5B=0¢D-0.2/B=0D-0.8 (mm) ot \
BWhen not using backup ring
To determine B dimension, please refer to the graph in the right for the 0 10 20 30 35 40
maximum extrusion gap (one side) considering the eccentricity of operating Oil pressure (MPa)
condition of the piston or rod.
Backu inati i
Nominal size of packing, and housing dimensions Thircilr(lr{:;ezs Ptackin% %ogt;n(aét:]oglzgu%rrlangg?Etnn;lnggg
d (Inner diameter)| D (Outer diameter)| h (Height) | Ha Hs 2D1 C t part humber 19YF 80ONP
6.3 16.3 8 9 11 15.3 2.5 2 FU0024D0 GNO0720V0 GN982300
7.1 17.1 8 9 11 16.1 2.5 2 FU0030D0 GNO0723V0 GN986800
8 18 8 9 11 17 2.5 2 FU0043D0 GNO0725V0 GN910101
9 19 8 9 11 18 2.5 2 FU0054D0 GNO0728V0 GN982600
10 20 8 9 11 19 2.5 2 FU0069D0 GNO0733V0 GN910201
11.2 21.2 8 9 11 20.2 2.5 2 FU0081D0 GNO0736V0 GN982800
12 25 8 9 11 24 2.5 2 FU0093D0 GN6005V0 GN986900
12.5 22.5 8 9 11 21.5 2.5 2 FU0102D0 GNO0741V0 GN983000
14 24 8 9 11 23 2.5 2 FU0122D0 GNO0745V0 GN910301
15 25 8 9 11 24 2.5 2 FU0135D0 GNO0749V0 GN973801
16 26 8 9 11 25 2.5 2 FU0157D0 GNO0751V0 GN910501
16 32 10 11 13 31 2.5 2 FU0161D0 GN7288V0 GN987000
18 28 8 9 11 27 3.5 2 FU0182D0 GNO757V0 GN983300
18 31 10 11 13 30 3.5 2 FU0186D0 GN6446V0 GN910701
20 30 8 9 11 29 3.5 2 FU0215D0 GNO0762V0 GN910901
20 33 10 11 13 32 3.5 2 FU0221D0 GN6448V0 GN911001
20 35 10 11 13 34 3.5 2 FU0224D0 GN7289V0 GN987100
22 32 8 9 11 31 3.5 2 FU0246D0 GN7290V0 GN987200
22 35 10 11 13 34 3.5 2 FU0249D0 GN6449V0 GN911101
22.4 30 5 5.7 7.7 29 3.5 2 FU0260D0 GN6450V0 GN911201
224 324 8 9 11 314 3.5 2 FU0263D0 GNO771V0 GN983400
25 35 8 9 11 34 3.5 2 FU0282D0 GNO0781V0 GN911501
25 38 8 9 11 37 3.5 2 FU0287D0 GN6453V0 GN911601
25 40 10 11 13 39 3.5 2 FU0292D0 GN6591V0 GN980000




Packings for Both Piston and Rod Seals

U Pltype

Material

Iron rubber
(PUR)

NOK sign

U8o1

( W Please designate NOK part number and type & size on your order. )
Example Order for the packing as a single piece

NOK part number: FU0O301DO
Type:UPI, Inner diameter: 25, Outer diameter:45,

Height:12

Orders for backup rings used in combination with packing
NOK part number: GN7291VO0
Type:BRT3, Inner diameter: 25, Outer diameter:45,

®Please check the application range on pages 10 and 11 before selecting the type.  \ Thickness:2 J

. . . . . . Backup . Combination backup ring part number

Nominal size of packing, and housing dimensions Thircll?ngess paffrﬁhlr:%er BRT3 (Endless)| BRN3 (Endless)

d (Inner diameter)| D (Outer diameter)| h (Height) Ha He oD1 C t 19YF 8ONP

25 45 12 13 15 44 3.5 2 FU0301DO GN7291V0 GN987300
25.5 35.5 8 9 11 34.5 3.5 2 FU0309D1 GN6454V0 GN911701
28 35.5 5 5.7 8.7 34.5 3.5 3 FU0320D1 GN6456V0 GN911901
28 40 10 11 14 39 3.5 3 FU0330D0 GN6457V0 GN912001
28 43 10 11 14 42 3.5 3 FU0340D0 GNO0791V0 GN983600
30 45 10 11 14 44 3.5 3 FU0368D0 GN7061V0 GN980100
30 46 10 11 14 45 3.5 3 FU0369D0 GN7292V0 GN987400
315 46.5 10 11 14 45.5 3.5 3 FU0387D0 GNO0805V0 GN983700
32 46 10 11 14 45 4 3 FU0403D0 GN6035V0 GN987500
35 50 10 11 14 49 4 3 FU0437D0 GNO0816V0 GN912801
35.5 45 6 7 10 44 4 3 FU0451D0 GN6464V0 GN912901
35.5 50.5 10 11 14 49.5 4 3 FU0456D0 GNO0820V0 GN995400
38 52 10 11 14 51 4 3 FU0470D0 GN6046V0 GN987600
40 55 10 11 14 54 4 3 FU0505D0 GN6759V0 GN994800
40 56 10 11 14 55 4 3 FU0508D0 GN6466V0 GN913201
40 60 12 13 16 59 4 3 FU0514D0 GN7293V0 GN987700
41 56 10 11 14 55 4 3 FU0523D0 GNO0835V0 GN994900
45 56 7 8 11 55 4 3 FU0572D1 GN6468V0 GN913401
45 60 10 11 14 59 4 3 FUO577D0 GNO0845V0 GN995000
45 61 10 11 14 60 4 3 FU0579D0 GN6469V0 GN913501
46 60 10 11 14 59 4 3 FU0588D0 GN7294V0 GN987800
48 63 10 11 14 62 4 3 FU0601D0 GNO0853V0 GN995100
50 65 10 11 14 64 4 3 FU0631D0 GN6439V0 GN995200
50 66 12 13 16 65 4 3 FU0635D0 GN6329V0 GN913901
50 70 12 13 16 69 4 3 FU0639D0 GN6592V0 GN952900
51 71 12 13 16 70 4 3 FU0669D0 GNO0862V0 GN980500
53 73 12 13 16 72 4 3 FU0683D0 GNO0869V0 GN987900
55 71 12 13 16 70 4 3 FU0704D0 GN6473V0 GN914201
55 75 12 13 16 74 4 3 FU0708DO0 GN7249V0 GN980700
55 80 15 16 19 79 4 3 FU0712D0 GN6072V0 GN988000
56 72 12 13 16 71 4 3 FU0727D0 GN7009V0 GN983800
56 76 12 13 16 75 4 3 FUO0728D0 GNO0877V0 GN983900
58 78 12 13 16 7 4 3 FU0736D0 GN7296V0 GN988100
60 71 7 8 11 70 4 3 FU0750D0 GN6475V0 GN914501
60 80 12 13 16 79 4 3 FUO0761DO0 GNO0886V1 GN995300
62 82 12 13 16 81 4 3 FUO777D0 GN6371V0 GN988200
63 83 12 13 16 82 4 3 FUO793D0 GNO0893V1 GN984200
65 85 12 13 16 84 5 3 FU0819D0 GNO0899V0 GN981000
67 87 12 13 16 86 5 3 FU0831DO0 GN0904V0 GN984400
70 90 12 13 16 89 5 3 FU0862D0 GN0910V0 GN915101
71 80 6 7 10 79 5 3 FU0879D1 GN6481V0 GN915201
71 91 12 13 16 90 5 3 FU0884D0 GN0914V0 GN984600
75 95 12 13 16 94 5 3 FU0910DO0 GN0920V0 GN915401
80 100 12 13 16 98 5 3 FU0948D0 GN0927V0 GN915601
80 100 15 16 19 98 5 3 FU0949D0 GN0927V0 GN915601
85 100 9 10 13 98 5 3 FU0984D1 GN6484V0 GN909101
85 105 12 13 16 103 5 3 FU0989D0 GN0932V0 GN915701
90 110 12 13 16 108 5 3 FU1030D0 GN0939V0 GN915901
95 115 12 13 16 113 5 3 FU1056D0 GN0945V0 GN916101
95 120 15 16 19 118 5 3 FU1061DO0O GN6716V0 GN988300
98 112 9 10 13 110 5 3 FU1068D0 GN6487V0 GN916201
100 120 12 13 16 118 5 3 FU1089D0 GN0952V0 GN916401
100 125 15 17 20 123 5 3 FU1096D0 GN7297V0 GN988400
105 125 15 17 20 123 5 3 FU1129D0 GNO0959V0 GN916501
106 120 8.5 9.5 12.5 | 118 5 3 FU1135D1 GN6489V0 GN916601
106 126 15 17 20 124 5 3 FU1138D0 GNO0961V0 GN984700
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Packings for Both Piston and Rod Seals

5] UPItype

Material

Iron rubber
(PUR)

NOK sign
uso1

( W Please designate NOK part number and type & size on your order. )
Example Order for the packing as a single piece

NOK part number: FU1165D0
Type:UPI, Inner diameter: 110, Outer diameter: 130,

Height:15

Orders for backup rings used in combination with packing
NOK part number: GN6790V0
Type:BRT3, Inner diameter: 110, Outer diameter: 130,

®Please check the application range on pages 10 and 11 before selecting the type.  \ Thickness:3 J
. . . . . . Backup . Combination backup ring part number
Nominal size of packing, and housing dimensions Thircll?ngess paffrﬁhlr:%er BRT3 (Endless)| BRN3 (Endless)
d (Inner diameter)| D (Outer diameter)| h (Height) Ha He oD1 C t 19YF 8ONP
110 130 15 17 20 128 5 3 FU1165D0 GN6790V0 GN969400
112 132 15 17 20 130 5 3 FU1182D0 GNO0970V0 GN916801
115 135 15 17 20 133 5 3 FU1198D0 GN0974V0 GN977801
118 132 9 10 13 130 5 3 FU1932D0 GN7298V0 GN988500
118 138 15 17 20 136 5 3 FU1207D0 GNO0978V0 GN984900
120 140 15 17 20 138 5 3 FU1224D0 GNO0982V0 GN916901
125 145 15 17 20 143 5 3 FU1257D0 GN0986V0 GN985000
130 150 15 17 20 148 6.5 3 FU1284D0 GN6925V0 GN933501
132 152 15 17 20 150 6.5 3 FU1292D0 GN0994V0 GN988600
135 155 15 17 20 153 6.5 3 FU1305D0 GNO0998V0 GN976900
136 150 9 10 13 148 6.5 3 FU1933D0 GN6493V0 GN917301
140 160 15 17 20 158 6.5 3 FU1327D0 GN1002V0 GN966800
140 165 15 17 20 163 6.5 3 FU1330D0 GN6494V0 GN917401
145 165 15 17 20 163 6.5 3 FU1344D0 GN1007VO0 GN988700
150 170 15 17 20 168 6.5 3 FU1363D0 GN1011VO0 GN967201
150 175 15 17 20 173 6.5 3 FU1365D0 GN7014V0 GN964501
155 180 15 17 21 178 6.5 4 FU1391D0 GN1016V0 GN917901
160 185 15 17 21 183 6.5 4 FU1413D0 GN1020V0 GN918101
165 190 15 17 21 188 6.5 4 FU1431D0 GN1023V0 GN981500
170 195 15 17 21 193 6.5 4 FU1448D0 GN1027V0 GN985200
175 200 15 17 21 198 6.5 4 FU1461D0 GN1031V0 GN918601
180 205 15 17 21 203 6.5 4 FU1490D0 GN1035V0 GN918801
185 210 15 17 21 208 6.5 4 FU1504D0 GN1039V0 GN981700
190 215 15 17 21 213 6.5 4 FU1519D0 GN1042V0 GN981800
199 224 15 17 21 222 6.5 4 FU1532D0 GN1047V0 GN982000
200 225 15 17 21 223 6.5 4 FU1547D0 GN1050V0 GN919201
200 225 18 20 24 223 6.5 4 FU1549D0 GN1050V0 GN919201
205 235 18 20 24 233 6.5 4 FU1565D0 GN7302V0 GN988800
210 235 18 20 24 233 6.5 4 FU1579D0 GN1057V0 GN985400
212 237 18 20 24 235 6.5 4 FU1584D0 GN1058V0 GN966501
220 245 18 20 24 243 6.5 4 FU1599D0 GN1063V0 GN967000
224 249 18 20 24 247 6.5 4 FU1612D0 GN7282V0 GN985600
225 250 18 20 24 248 6.5 4 FU1625D0 GN1065V0 GN904501
230 254 18 20 24 252 6.5 4 FU1639D0 GN7304V0 GN989000
230 255 18 20 24 253 6.5 4 FU1641D0 GN1069V0 GN985700
236 261 18 20 24 259 6.5 4 FU1648D0 GN6191V0 GN989100
240 265 18 20 24 263 6.5 4 FU1662D0 GN1073V0 GN985800
250 275 18 20 24 273 6.5 4 FU1682D0 GN1078V0 GN920001
260 290 18 20 24 288 8 4 FU1706DO0 GN1083V0 GN943101
265 295 18 20 24 293 8 4 FU1713D0 GN1085V0 GN989200
270 300 18 20 24 298 8 4 FU1722D0 GN1089V0 GN920601
280 310 18 20 24 308 8 4 FU1735D0 GN1093V0 GN985900
290 320 18 20 24 318 8 4 FU1750D0 GN1098V0 GN986000
300 330 18 20 24 328 8 4 FU1764D0 GN1103V0 GN923501
[Large size dimension table] ®When using packings on this large size, please consult NOK.
310 340 22 24 28 338 10 FU1773D0
315 345 22 24 28 343 10 FU1775D0
320 350 15 17 21 348 10 FU1778D0
320 350 18 20 24 348 10 FU1779D0
320 350 22 24 28 348 10 FU1780D0
320 360 25 27 31 358 10 FU1781D0
323 355 24 26 30 353 10 FU1784D0
330 360 20 22 26 358 10 FU1788D0
330 360 22 24 28 358 10 FU1789D0
330 370 28 30 34 368 10 FU1791D0

Remark) When placing orders for backup ring on this large size (the inner diameter(d) exceeding classification 300mm), please consult NOK.



Packings for Both Piston and Rod Seals

UPI:

[Large size dimension table]

~

WPlease designate NOK part number and type & size on your order.
Example Order for the packing as a single piece

Ir':l::izzir NOK sign NOK part number: FU1795D0
ype (PUR) uso1 Type: UPI, Inner diameter: 340, Outer diameter: 370,
Height:22 )
®Please check the application range on pages 10 and 11 before selecting the type.
. . . . . . Backup . Combination backup ring part number
Nominal size of packing, and housing dimensions Thircll?ngess paffrﬁhlr:%er BRT3 (Endless)| BRN3 (Endless)
d (Inner diameter)| D (Outer diameter)| h (Height) Ha He oD1 C t 19YF 8ONP

340 370 22 24 28 368 10 FU1795D0
350 380 22 24 28 378 10 FU1799D0
350 390 28 30 34 388 10 FU2016D0
355 385 22 24 28 383 10 FU1801DO
370 400 22 24 28 398 10 FU1809D0
375 405 22 24 28 403 10 FU1812D0
380 410 22 24 28 408 10 FU1816D0
385 415 22 24 28 413 10 FU1993D0
390 420 22 24 28 418 10 FU1818D0
400 425 22 24 28 423 10 FU1822D0
400 430 22 24 28 428 10 FU1823D0
405 440 25 27 32 438 15 FU1827D0
410 445 25 27 32 443 15 FU1829D0
410 460 35 37 42 458 15 FU1830D0
415 450 25 27 32 448 15 FU1831D0
420 455 25 27 32 453 15 FU1833D0
425 460 25 27 32 458 15 FU2223D0
430 460 22 24 29 458 15 FU1977D0
430 465 25 27 32 463 15 FU2013D0
431 457.2 18 20 25 455 15 FU1839D1
435 470 25 27 32 468 15 FU1841D0
440 470 19 21 26 468 15 FU1842D0
440 475 28 30 35 473 15 FU1976DO0
445 480 25 27 32 478 15 FU2428D0
450 485 25 27 32 483 15 FU1845D0
456 490 30 32 37 488 15 FU1847D1
460 495 25 27 32 493 15 FU1849D0
465 500 26.5 28.5 33.5 498 15 FU2648D0
470 505 25 27 32 503 15 FU1851D0
475 510 25 27 32 508 15 FU1854D0
480 515 25 27 32 513 15 FU2025D0
490 530 25 27 32 528 15 FU1855D0
500 535 25 27 32 533 20 FU1856D0
500 540 25 27 32 538 20 FU1857D0
507 547 28 30 35 545 20 FU1858D0
525 565 28 30 35 563 20 FU2743D0
530 570 25 27 32 568 20 FU2718D0
540 575 23 25 30 573 20 FU2376D0
560 600 28 30 35 598 20 FU1865D0
595 640 28 30 35 638 20 FU1986D0
600 650 32 34 39 648 20 FU2017D0
650 690 25 27 32 688 20 FU2003D0
660 700 32 34 39 698 20 FU1870D0
680 720 32 34 39 718 20 FU1871D0
695 745 32 34 39 743 20 FU2398D0
700 750 35 37 42 748 20 FU1874D0
755 800 32 34 39 798 20 FU1876D0
800 830 20 22 27 828 20 FU1978DO0
800 850 35 37 42 848 20 FU1881D0
850 900 35 37 42 898 20 FU2219D0
870 900 20 22 27 898 20 FU1979D0
920 970 35 37 42 968 20 FU1888D1
1050 1100 30 32 37 1098 20 FU2391D0
1096 1146 30 32 37 1144 20 FU2558D0
1150 1200 30 32 37 1198 20 FU2229D0

Remark 1) When using packings on this large size, please consult NOK.
Remark 2) When placing orders for backup ring on this large size (the inner diameter(d) exceeding classification 300mm), please consult NOK.
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®Please check the application range on pages 10 and 11 before selecting the type.
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Packings for Both Piston and Rod Seals

oD
od

pe

Material

Iron rubber
(PUR)

Single packing unit

Wearring

(Installed with internal groove)

NOK sign
U593

Extrusiongap:g

Backupring

oD HO/f8

NOK part number

Type:USI, Inner diameter: 10, Outer diameter: 18,

Height:5

Orders for backup rings used in combination with packing

NOK part number

Type:BRT2, Inner diameter: 10, Outer diameter: 18,

Thickness:2

( W Please designate NOK part number and type & size on your order.
Example Order for the packing as a single piece

:FU0064S0

:GN5418V0

~

45°

Hs™g

+0.3

When used together with backup ring

Rz125 Rz32 [N
{(’f,ztlé-_g) (ti23) y/ Pt32) /

Rz12.5 "
& Rz125 o/ (Pt12.5) Backup ring
When used together \’g"é,’s\ (Pt12.5) Extrusion gap : g
with backup ring § / SPBF
20°~30° B > 5 Rz1.6~0.8
N -
Z Remove burrsand
Remove burrs and < (Egg) / 1 g overturns
overturns 2 Ryl JR N \
* Ane 20°~30°
-1t ~
5 ® o e (P63
I o | &y
S E s
el en - r | i | .
Rz3.2~0.4 2 4 C
Rz12.5 i i i
Rz12.5 Single packing unit
(Pt12S) /(55 HA*g

H»x"g‘3

+03
Hs™g

R =0.3 or below
R1=0.5 or below
R2=1

Theinner surface of the cylinder tube should be finished by
burnishing(RLB) or honing(GH) to 0.4 to 3.2um Rz (0.1 to 0.8um Ra).
Especially under severe lubricating condition, burnishing is required.

R =0.3 or below
R1=0.5 or below
R2=1

The surface of the rod should be finished by
buffing (SPBF) to 0.8 to 1.6umRz (0.2 to 0.4umRa).

How to determine B dimension

®The roughnessis JISB 0601 :2001. When regulation length cannot be kept, apply Pt.

BEWhen using backup ring 05

Please determine B dimension according to the table below. If you require \ \

smaller B dimension (in case of piston seals) or larger B dimension (in case < 04 Bﬁﬁ‘g‘"

of rod seals) because of the cylinder configuration, please consult NOK. ¥ mateys)

Maximum service pressure 14MPa ‘ 21MPa § o \

Material of backup ring 19YF CI

gm For rod B=gd+1.0 B=g@d+0.5 g:ax Backup ring N

2 : not needed

g | Forpiston B=g@D-1.0 B=@D-0.5 (mm) o

BWhen not using backup ring

To determine B dimension, please refer to the graph in the right for the 0 10 20 30

maximum extrusion gap (one side) considering the eccentricity of operating Oil pressure (MPa)

condition of the piston or rod.

Nominal size of packing, and housing dimensions Tii%%; Packing Comb|nagr;r1_lt_>;c(k§ipar21cgﬁi)rtnumber

d (Inner diameter)| D (Outer diameter)| h (Height) Ha Hs oD1 C t partnumber 19YF
10 18 5 5.7 7.7 17 2 2 @ FU0064S0 GN5418V0
12 20 5 5.7 7.7 19 2 2 @ FU2464S0 GN5723V0
12.5 20 5 5.7 7.7 19 2 2 @ FU2465S0 GN5724V0
14 22 5 5.7 7.7 21 2 2 O FU0116S0 GN5719V0
16 24 5 5.7 7.7 23 2 2 (O FU0150S0 GN5720V0
17 25 5 5.7 7.7 24 2 2 O FU2466S0 GN5725V0
18 26 5 5.7 7.7 25 2 2 O FU0180S0 GN4778V0
20 28 5 5.7 7.7 27 2 2 O FU0212s0 GN4780V0
20 30 6 7 9 29 2 2 O FU02145s0 GN4781V0
22 30 5 5.7 7.7 29 2 2 O FU2467S0 GN5726V0
22.4 30 5 5.7 7.7 29 2 2 O FU0260S0 GN4784V0
235 31.5 5 5.7 7.7 30.5 2 2 O FU0267S0 GN4786V0
24 32 5 5.7 7.7 31 2 2 O FU2468S0 GN5727V0
25 33 5 5.7 7.7 32 2.5 2 O FU0276S0 GN5019V1
25 35 6 7 9 34 2.5 2 O FU0279s0 GN4787V0
26 34 5 5.7 8.7 33 2.5 3 O FU2469S0 GN5728V0
27 35 5 5.7 8.7 34 2.5 3 FU2470S0 GN5707V0
28 35.5 5 5.7 8.7 34.5 2.5 3 FU0320S0 GN4791V0
28 36 5 5.7 8.7 35 2.5 3 FU0321S0 GN5715V0
30 38 5 5.7 8.7 37 2.5 3 FU0355S0 GN5729V0
30 40 6 7 10 39 2.5 3 FU0357S0 GN4794V0
315 41.5 6 7 10 40.5 2.5 3 FU0382S0 GN4796V0
32 42 6 7 10 41 2.5 3 FU2055S0 GN5730V0
33 43 6 7 10 42 2.5 3 FU2471S0 GN5731V0

Remark) When using packings with mark @ as rod packing, provide separate grooves.
When using packings with marks @O as piston packing, provide separate grooves.



Packings for Both Piston and Rod Seals
(Installed with internal groove)

USIty

pe

Material

Iron rubber
(PUR)

NOK sign

U593

( W Please designate NOK part number and type & size on your order.
Example Order for the packing as a single piece

~

NOK part number: FU2263S0
Type:USI, Inner diameter: 34, Outer diameter: 44,

Height: 6

Orders for backup rings used in combination with packing
NOK part number: GN5732V0
Type:BRT2, Inner diameter: 34, Outer diameter: 44,

®Please check the application range on pages 10 and 11 before selecting the type.  \ Thickness:3 y
Nominal size of packing, and housing dimensions B?’icnkgljp Packing Combination backuPrmgpartnumber
Thickness BRT2 (Biascut)
- - - part number
d(Inner diameter)| D (Outer diameter)| h (Height) Ha Hs @D1 C t 19YF
34 44 6 7 10 43 2.5 3 FU2263S0 GN5732V0
35 45 6 7 10 44 2.5 3 FU0424S0 GN4799V0
35.5 45 6 7 10 44 2.5 3 FU0451S0 GN4801V0
35.5 45.5 6 7 10 44.5 2.5 3 FU0452S0 GN5716V0
36 46 6 7 10 45 2.5 3 FU2472S0 GN5733V0
38 48 6 7 10 47 2.5 3 FU2240S0 GN5365V0
40 50 6 7 10 49 2.5 3 FU0497S0 GN4050V0
45 55 6 7 10 54 2.5 3 FU0567S0 GN4804V0
45 56 7 8 11 55 2.5 3 FU0572S0 GN4805V0
46 56 6 7 10 55 2.5 3 FU2662S0 GN5709V0
50 60 6 7 10 59 2.5 3 FU0619S0 GN4335V0
53 63 6 7 10 62 2.5 3 FU0679S0 GN4693V0
55 65 6 7 10 64 2.5 3 FU0694S0 GN4810V0
56 66 6 7 10 65 2.5 3 FU0722S0 GN4766V0
58 68 6 7 10 67 2.5 3 FU2473S0 GN5641V0
60 70 6 7 10 69 2.5 3 FU0746S0 GN4676V0
60 71 7 8 11 70 2.5 3 FU0750S0 GN4812V0
61 71 6 7 10 70 2.5 3 FU2474S0 GN4629V0
63 73 6 7 10 72 2.5 3 FU0786S0 GN4814V0
65 75 6 7 10 74 2.5 3 FU0809S0 GN4816V0
67 7 6 7 10 76 2.5 3 FU0828S0 GN4697V0
70 80 6 7 10 79 2.5 3 FU0849S0 GN4651V0
71 80 6 7 10 79 2.5 3 FU0879S0 GN4818V0
75 85 6 7 10 84 2.5 3 FU0901S0 GN4692V0
80 90 6 7 10 89 2.5 3 FU0939S0 GN4820V0
80 95 9 10 13 94 4 3 FU0942S0 GN5023V0
85 95 6 7 10 94 4 3 FU2475S0 GN4757V0
85 100 9 10 13 99 4 3 FU0984S0 GN4687V0
86 100 8.5 9.5 12.5 99 4 3 FU2476S0 GN4982V1
89 104 9 10 13 103 4 3 FU2372S0 GN5734V0
90 100 6 7 10 99 4 3 FU1021S0 GN5735V0
90 105 9 10 13 104 4 3 FU1024S0 GN4698V0
95 110 9 10 13 109 4 3 FU1051S0 GN4822V0
96 111 9 10 13 110 4 3 FU2477S0 GN5736V0
98 112 8.5 9.5 12.5 111 4 3 FU1067S0 GN4824V0
100 115 9 10 13 113 4 3 FU1082S0 GN4512V0
105 120 9 10 13 118 4 3 FU1125S0 GN5198V0
106 120 8.5 9.5 12.5 118 4 3 FU1135S0 GN4826V0
110 125 9 10 13 123 4 3 FU1157S0 GN4480V0
112 125 9 10 13 123 4 3 FU1179S0 GN4827V0
115 130 9 10 13 128 4 3 FU1195S0 GN4593V0
118 132 8.5 9.5 12.5 130 4 3 FU1204S0 GN5414V0
125 140 9 10 13 138 4 3 FU1252S0 GN4481V0
132 145 8.5 9.5 12.5 143 4 3 FU1291S0 GN5737V0
136 150 8.5 9.5 12.5 148 4 3 FU1306S0 GN4830V0
145 160 9 10 13 158 4 3 FU1343S0 GN4551V0
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Packings for Both Piston and Rod Seals

(FKM)

Material
Nltrlle rubber Standard:

NOK sign
A505

Fluororubber Heat resistant

type: F357

®Please check the application range on pages 10 and 11 before selecting the type.

for Piston
Single packingunit  Extrusiongap:g Backup ring
Wear ring

( W Please designate NOK part number and type & size on your order.
Example Order for the packing as a single piece

NOK part number: CU3308D0

Type:UPH, Inner diameter: 6.3, Outer diameter:16.3,

Height:7.5

Orders for backup rings used in combination with packing

NOK part number: GNO720V0

Type:BRT3, Inner diameter: 6.3, Outer diameter: 16.3,

Thickness:2

~

J

When used together with backup ring

for Rod

H
Rz12.5° o (PtlZ 5)

(Pt12.5)

Split groove

When used together with backup ring

8+0.2

R26.3
7/ (Pt6.3)

20 ~30°

Remove burrsand
overturns

Backup ring

Extrusiongap: g

o)

é (Pt6 3)

I
|
oD1+0.2

SPBF
Rz1.6~0.8

Remove burrsand

overturns

RLB
Rz3.2~0.4

Rz12.5
(Pt12.5)

RzI125  [Hs+0.2
(Pt12.5)

Rz12.5
(Pt12.5)

Rz12.5
(Pt12.5)

20°~30°

Co/Ps\;

Single packing unit

&

S ¥ 20°~30°
(3)363
I I 83

R =0.3 or below
R1=0.5 or below

Theinner surface of the cylinder tube should be finished by
burnishing(RLB) or honing(GH) to 0.4 to 3.2um Rz (0.1 to 0.8um Ra).
Especially under severe lubricating condition, burnishing is required.

R =0.3 or below
R1=0.5 or below

How to determine B dimension

EWhen using backup ring
Please determine B dimension according to the table below. If you require
smaller B dimension (in case of piston seals) or larger B dimension (in case

®The roughnessis JISB 0601 :2001. When regulation length cannot be kept, apply Pt.

of rod seals) because of the cylinder configuration, please consult NOK.

Maximum service pressure 15MPa ‘ 32MPa
Material of backup ring 19YF

5%/ Forrod B=w@d+1.0 B=@d+0.5
2 |For piston B=gD-1.0 B=gD-0.5

BWhen not using backup ring
To determine B dimension, please refer to the graph in the right for the

maximum extrusion gap (one side) considering the eccentricity of operating
condition of the piston or rod.

The surface of the rod should be finished by
buffing (SPBF) to 0.8 to 1.6umRz (0.2 to 0.4umRa).

g 0.5

© Backupring

% 0.4[— needed

2

3

g. 0.3

3 A505,F357 |
gmax 02 i
(mm) Backupring

0.1

not needed

5

10 15

Oil pressure (MPa)

20

25 30

Nominal size of packing, and housing dimensions B?icrg(gup Standard (A505) Heat resistant (F357) |Combination backupring partnumber

dlnner |D(uter| h | | o | gp, | ¢ [Thickness| Packing | Nominal | Packing | Nominal | BRT3(Endless)

diameter)| diameter)| (Height) t |partnumber| number |partnumber| number 19YF
63| 163| 75| 85] 105] 153| 25 2 CU3308D0 |UPH-6.3 GNO0720V0
63| 163 8 9 11 153 | 25 2 CU0024D0 |UPH-6.3A GNO720V0
71| 171 75| 85] 105] 161 | 2.5 2 CU3309D0 |UPH-7.1 GNO0723V0
71| 17.1| 8 9 11 16.1| 2.5 2 | CU0030D0 |UPH-7.1A GNO0723V0
8 18 75| 85| 105 17 2.5 2 CU0042D0 |UPH-8 GNO0725V0
8 18 8 9 11 17 2.5 2 CU0043D1 |UPH-8A CU0043D2 |UPH-8AF GNO0725V0
9 19 75| 85| 105 18 2.5 2 CU3310D0 |UPH-9 GNO0728V0
9 19 8 9 11 18 2.5 2 | CU0054D0 |UPH-9A GNO0728V0
10 20 75| 85| 105 19 2.5 2 CU0068D0 |UPH-10 GNO733V0
10 20 8 9 11 19 2.5 2 CU0069D1 |UPH-10A GNO0733V0
112] 212 7.5 85| 10.5]| 20.2| 2.5 2 CU3311D0 |UPH-11.2 GNO0736V0
112] 212| 8 9 11 20.2| 2.5 2 CU0081D0 |UPH-11.2A GNO0736V0
12 | 25 8 9 11 24 2.5 2 | CU0093D0 |UPH-12 | CU0093D3 |UPH-12F GN6005V0
125] 225| 75| 85| 105] 21.5| 2.5 2 CU3312D0 |UPH-12.5 GNO0741V0
12.5] 225| 8 9 11 215] 25 2 CU0102D0 |UPH-12.5A GNO0741V0
14 24 75| 85| 10.5] 23 2.5 2 CU0121DO0 |UPH-14 GNO0745V0
14 24 8 9 11 23 2.5 2 CU0122D0|UPH-14A | CU0122D3 |UPH-14AF GNO0745V0
15 25 8 9 11 24 2.5 2 CU0135D0 |UPH-15A GNO0749V0
15 28 10 11 13 27 2.5 2 CU0137D0 |UPH-15 GN6445V0
16 | 26 75| 85| 10.5| 25 25 2 |[CU0156D0 |UPH-16 | CU0156D2 |UPH-16F GNO751V0
16 26 8 9 11 25 2.5 2 CU0157D1 |UPH-16A GNO751V0
16 32 10 11 13 31 2.5 2 CU0161D0 |UPH-16B GN7288V0
18 28 8 9 11 27 2.5 2 CU0182D0 |UPH-18A | CU0182D4 |UPH-18AF GNO757V0
18 31 10 11 13 30 3.5 2 CU0186D0 |UPH-18 GN6446V0

Remark) In some products the part number and the one stamped on the product might be different.




Packings for Both Piston and Rod Seals

U PH type

Material
Nltrlle rubber Standard:

NOK sign
A505

Fluororubber Heat resistant
(FKM)

type: F357

®Please check the application range on pages 10 and 11 before selecting the type.

( W Please designate NOK part number and type & size on your order. )
Example Order for the packing as a single piece

NOK part number: CU2196D0
Type:UPH, Inner diameter: 18, Outer diameter: 33,

Height:10

Orders for backup rings used in combination with packing
NOK part number: GN7354V0
Type:BRT3, Inner diameter: 18, Outer diameter: 33,

Thickness:2

Nominal size of packing, and housing dimensions B?icrg(gup Standard (A505) Heat resistant (F357) |Combinationbackupring partnumber
d(nner | D(Outer| Ha | He | @D; | ¢ [Thickness| Packing | Nominal | Packing | Nominal BRT3 (Endless)
diameter)| diameter)| (Height) t |partnumber| number |partnumber| number 19YF
18 33 10 11 13 | 32 3.5 2 CU2196D0 |UPH-18B GN7354V0
185| 31.5| 10 11 13 | 30.5| 3.5 2 CU3313D0|UPH-18.5 | CU3313D1 |UPH-18.5F GN7240V0
20 30 8 9 11 | 29 3.5 2 CU0215D1 |UPH-20A | CU0215D2 |UPH-20AF GNO0762V0
20 33 10 11 13 | 32 3.5 2 CU0221D0 |UPH-20 GN6448V0
20 35 10 11 13 | 34 3.5 2 CU0224D0 |UPH-20B GN7289V0
21.5| 315 8 9 11 | 30.5| 3.5 2 CU0239D0 |UPH-21.5 GNO0767V0
22 35 10 11 13 | 34 3.5 2 CU0249D0 |UPH-22 GN6449V0
224 | 324 8 9 11 | 314 | 35 2 CU0263D0 |UPH-22.4A| CU0263D3 |UPH-22.4AF GNO771V0
22.4| 354| 10 11 13 | 344 | 35 2 CU0265D1 |UPH-22.4 GN6017V0
25 35 8 9 11 | 34 3.5 2 CU0282D2 |UPH-25A | CU0282D3 |UPH-25AF GNO0781V0
25 38 10 11 13 | 37 3.5 2 CU0288D0 |UPH-25 GN6453V0
25 40 10 11 13 | 39 3.5 2 CU0292D0 |UPH-25B | CU0292D4 |UPH-25BF GN6591V0
25 45 12 13 15 | 44 3.5 2 CU0301D0 |UPH-25C GN7291V0
25.5| 35.5 8 9 11 | 345 | 3.5 2 CU0309D0 |UPH-25.5 GN6454V0
27 40 10 11 14 | 39 3.5 3 CU2347D0 |UPH-27 GN6455V0
28 40 10 11 14 | 39 3.5 3 CU0330D2 |UPH-28A | CU0330D6 |UPH-28AF GN6457V0
28 41 10 11 14 | 40 3.5 3 CU0335D0 |UPH-28 GN6458V0
28 43 10 11 14 | 42 3.5 3 CU0340D0 |UPH-28B GNO0791V0
30 43 10 11 14 | 42 3.5 3 CU0364D0 |UPH-30 CU0364D2 |UPH-30F GN6459V0
30 45 10 11 14 | 44 3.5 3 CU0368D2 |UPH-30A | CU0368D8 |UPH-30AF GN7061V0
31.5| 445| 10 11 14 | 435 | 3.5 3 CU0385D0 |UPH-31.5 GN6461V0
31.5| 46.5| 10 11 14 | 455 | 3.5 3 CU0387D1 |UPH-31.5A GNO0805V0
32 45 10 11 14 | 44 3.5 3 CU2451D0 |UPH-32 GN7242V0
32 46 10 11 14 | 45 3.5 3 CU0403D0 |UPH-32A GN6035V0
32 48 10 11 14 | 47 3.5 3 CU0404D0 |UPH-32B GN7356V0
34 50 12 13 16 | 49 3.5 3 CU0408D0 |UPH-34 GN6462V0
35 50 10 11 14 | 49 4 3 CU0437D4 \UPH-35B | CU0437D5 |UPH-35BF GN0816V0
35 50 12 13 16 | 49 4 3 CU0438D0 |UPH-35 GN0816V0
35 51 12 13 16 | 50 4 3 CU0441D0 |UPH-35A GN7006V0
35.5| 50.5| 10 11 14 | 495 | 4 3 CU0456D2 |UPH-35.5A| CU0456D6 |UPH-35.5AF GN0820V0
35.5| 51.5| 12 13 16 | 50.5| 4 3 CU0458D0 |UPH-35.5 | CU0458D2 |UPH-35.5F GN6330V0
38 52 10 11 14 | 51 4 3 CU0470D1 |UPH-38 GN6046V0
40 55 10 11 14 | 54 4 3 CU0505D3 |UPH-40A | CU0505D2 |UPH-40AF GN6759V0
40 56 10 11 14 | 55 4 3 CU0508D0 |UPH-40B GN6466V0
40 56 12 13 16 | 55 4 3 CU0509D0 |UPH-40 GN6466V0
40 60 12 13 16 | 59 4 3 CU0514D0 |UPH-40C GN7293V0
41 56 10 11 14 | 55 4 3 CU0523D0 |UPH-41 GN0835V0
45 60 10 11 14 | 59 4 3 CUO0577D5 |UPH-45A | CU0577D9 |UPH-45AF GN0845V0
45 60 12 13 16 | 59 4 3 CU0578D0 |UPH-45B GN0845V0
45 61 12 13 16 | 60 4 3 CU0580D0 |UPH-45 CU0580D3 |UPH-45F GN6469V0
47 63 12 13 16 62 4 3 CU0591D0 |UPH-47 GN6471V0
48 63 10 11 14 | 62 4 3 CU0601D1 |UPH-48 CU0601D4 (UPH-48F GN0853V0
50 65 10 11 14 | 64 4 3 CU0631D2 |UPH-50A | CU0631D7 |UPH-50AF GN6439V0
50 66 12 13 16 | 65 4 3 CU0635D0 |UPH-50 CU0635D3 [UPH-50F GN6329V0
50 70 12 13 16 | 69 4 3 CU0639D3 |UPH-50B | CU0639D4 |UPH-50BF GN6592V0
51 71 12 13 16 | 70 4 3 CU0669D0 |UPH-51 GN0862V0
53 69 12 13 16 | 68 4 3 CU3317D0|UPH-53 GN7008V0
53 73 12 13 16 | 72 4 3 CU0683D0 |UPH-53A GN0869V0
55 71 12 13 16 70 4 3 CU0704D1 |UPH-55 GN6473V0
55 75 12 13 16 | 74 4 3 CUO0708D2 |UPH-55A | CU0708D6 |UPH-55AF GN7249V0
55 80 15 16 19 | 79 4 3 CU0712D0 |UPH-55B GN6072V0
56 72 12 13 16 | 71 4 3 CU0727D0 |UPH-56 CU0727D2 |UPH-56F GN7009V0
56 76 12 13 16 | 75 4 3 CU0728D1 |UPH-56A | CU0728D4 |UPH-56AF GNO0877V0
60 76 12 13 16 | 75 4 3 CUO0757D1 |UPH-60 GN6476V0
60 80 12 13 16 | 79 4 3 CUO0761D1 |UPH-60A | CU0761D6 |UPH-60AF GN0886V1
63 79 12 13 16 | 78 4 3 CU0791D0 |UPH-63 GN7010V0

Remark) In some products the part number and the one stamped on the product might be different.
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Packings for Both Piston and Rod Seals

U PH type

Material
Nltrlle rubber Standard:

NOK sign
A505

Fluororubber Heat resistant
(FKM)

type: F357

®Please check the application range on pages 10 and 11 before selecting the type.

( W Please designate NOK part number and type & size on your order. )
Example Order for the packing as a single piece

NOK part number: CU0793D1
Type:UPH, Inner diameter: 63, Outer diameter: 83,

Height:12

Orders for backup rings used in combination with packing
NOK part number: GN0893V1
Type:BRT3, Inner diameter: 63, Outer diameter: 83,

Thickness:3

Nominal size of packing, and housing dimensions B?icrg(gup Standard (A505) Heat resistant (F357) |Combinationbackupring partnumber
d(nner | D(Outer| h Ha | He | @D; | ¢ [Thickness| Packing | Nominal | Packing | Nominal BRT3 (Endless)
diameter)| diameter)| (Height) t |partnumber| number |partnumber| number 19YF
63 83 | 12 13 16 82 | 4 3 CUO0793D1 | UPH-63A | CU0793D3 |UPH-63AF GN0893V1
64 80 | 12 13 16 79 | 4 3 CU2123D1 | UPH-64 CU2123D2 |UPH-64F GN6478V0
65 81| 12 13 16 80 | 5 3 CU3318D0 | UPH-65 GN7011V0
65 85 12 13 16 84 | 5 3 CU0819D1 | UPH-65A | CU0819D2 |UPH-65AF GN0899V0
67 87 | 12 13 16 8 | 5 3 CU0831D0 | UPH-67A | CU0831D3 |UPH-67AF GN0904V0
67 87 | 15 16 19 8 | 5 3 CU3319D0 | UPH-67 GN0904V0
70 90 | 12 13 16 8 | 5 3 CU0862D1 | UPH-70A | CU0862D4 |UPH-T0AF GN0910V0
70 90 | 15 16 19 8 | 5 3 CU0864D0 | UPH-70 CU0864D2 |UPH-70F GN0910V0
71 91 | 12 13 16 90 | 5 3 CU0884D1 | UPH-71A | CU0884D3 |UPH-71AF GN0914V0
71 91 | 15 16 19 90 | 5 3 CU0885D0 | UPH-71 GN0914V0
75 95 | 12 13 16 94 | 5 3 CU0910D1 | UPH-75A GN0920V0
75 95 | 15 16 19 94 | 5 3 CU0911D1 | UPH-75 CU0911D2 |UPH-75F GN0920V0
80 | 100 | 12 13 16 9 | 5 3 CU0948D1 | UPH-80A | CU0948D9 |UPH-80AF GN0927V0
80 | 100 | 15 16 19 9 | 5 3 CU0949D2 | UPH-80 CU0949D3 |UPH-80F GN0927V0
85 | 105 | 12 13 16 | 104 | 5 3 CU0989D1 | UPH-85A | CU0989D3 |UPH-85AF GN0932V0
85 | 105 | 15 16 19 | 104 | 5 3 CU0990D0 | UPH-85 GN0932V0
90 | 110 | 12 13 16 | 109 | 5 3 CU1030D3 | UPH-90A | CU1030D7 |UPH-90AF GN0939V0
90 | 110 | 15 16 19 | 109 | 5 3 CU1031D0 | UPH-90 CU1031D3 |UPH-90F GN0939V0
92 | 112 | 12 13 16 | 111 | 5 3 CU1042D1| UPH-92A GN0940V0
92 | 112 | 15 16 19 | 111 | 5 3 CU2132D1 | UPH-92 CU2132D2 [UPH-92F GN0940V0
95 | 115 | 12 13 16 | 114 | 5 3 CU1056D0 | UPH-95A | CU1056D4 |UPH-95AF GN0945V0
95 | 115 | 15 16 19 | 114 | 5 3 CU1057D1 | UPH-95 CU1057D3 |UPH-95F GN0945V0
95 | 120 | 15 16 19 | 118 | 5 3 CU1061D0 | UPH-95B GN6716V0
100 | 120 | 12 13 16 | 118 | 5 3 CU1089D3 | UPH-100A| CU1089D7 |UPH-100AF GN0952V0
100 | 120 | 15 16 19 | 118 | 5 3 CU1091D0 | UPH-100 |CU1091D3 |UPH-100F GN0952V0
100 | 125 | 15 16 19 | 123 | 5 3 CU1096D0 | UPH-100B| CU1096D3 [UPH-100BF GN7297V0
105 | 125 | 15 16 19 | 123 | 5 3 CU1129D2 | UPH-105 |CU1129D4 |UPH-105F GN0959V0
106 | 126 | 15 16 19 | 124 | 5 3 CU1138D0 | UPH-106 GN0961V0
110 | 130 | 15 16 19 | 128 | 5 3 CU1165D1 | UPH-110 |CU1165D4 UPH-110F GN6790V0
112 | 132 | 15 16 19 | 130 | 5 3 CU1182D0 | UPH-112 |CU1182D3 |UPH-112F GN0970V0
115 | 135 | 15 16 19 | 133 | 5 3 CU1198D0 | UPH-115 GN0974V0
118 | 138 | 15 16 19 | 136 | 5 3 CU1207D0 | UPH-118 |CU1207D2 |UPH-118F GN0978V0
120 | 140 | 15 16 19 | 138 | 5 3 CU1224D2 | UPH-120 |CU1224D1 UPH-120F GN0982V0
125 | 145 | 15 16 19 | 143 | 6.5 3 CU1257D0 | UPH-125A GN0986V0
125 | 150 | 19 20 23 | 148 | 6.5 3 CU1933D0 | UPH-125 |CU1933D2 |UPH-125F GN6135V0
130 | 150 | 15 16 19 | 148 | 6.5 3 CU1284D2 | UPH-130A| CU1284D4 \UPH-130AF GN6925V0
130 | 155 | 19 20 23 | 153 | 6.5 3 CU3320D0 | UPH-130 GN7012V0
132 | 152 | 15 16 19 | 150 | 6.5 3 CU1292D0 | UPH-132A GN0994V0
132 | 157 | 19 20 23 | 155 | 6.5 3 CU2703D1|UPH-132 |CU2703D2 |UPH-132F GN7013V0
135 | 155 | 15 16 19 | 153 | 6.5 3 CU1305D0 | UPH-135B GN0998V0
135 | 160 | 15.7| 17 20 | 158 | 6.5 3 CU3322D0 | UPH-135A GN6492V0
135 | 160 | 19 20 23 | 158 | 6.5 3 CU1960D0 | UPH-135 GN6492V0
140 | 160 | 15 16 19 | 158 | 6.5 3 CU1327D1| UPH-140A| CU1327D4 |UPH-140AF GN1002V0
140 | 165 | 19 20 23 | 163 | 6.5 3 CU1332D2 | UPH-140 GN6494V0
145 | 165 | 15 16 19 | 163 | 6.5 3 CU1344D0 | UPH-145A GN1007V0
145 | 170 | 19 20 23 | 168 | 6.5 3 CU2348D0 | UPH-145 |CU2348D1 |UPH-145F GN6496V0
150 | 170 | 15 16 19 168 | 6.5 3 CU1363D2 | UPH-150A| CU1363D3 |UPH-150AF GN1011V0
150 | 175 | 19 20 23 173 | 6.5 3 CU1367D0 | UPH-150 GN7014V0
155 | 180 | 15 16 20 178 | 6.5 4 CU1391D2 | UPH-155B| CU1391D4 |UPH-155BF GN1016V0
155 | 180 | 15.7| 17 21 178 | 6.5 4 CU3323D0 | UPH-155A GN1016V0
155 | 180 | 19 20 24 178 | 6.5 4 CU1393D0 | UPH-155 GN1016V0
160 | 185 | 15 16 20 183 | 6.5 4 CU1413D0 | UPH-160A| CU1413D3 |UPH-160AF GN1020V0
160 | 185 | 19 20 24 183 | 6.5 4 CU2349D0 | UPH-160 GN1020V0
165 | 190 | 15 16 20 188 | 6.5 4 CU1431D0 | UPH-165A GN1023V0
165 | 190 | 19 20 24 188 | 6.5 4 CU3324D0 | UPH-165 GN1023V0
170 | 195 | 15 16 20 193 | 6.5 4 CU1448D1 | UPH-170A| CU1448D3 |UPH-170AF GN1027V0

Remark) In some products the part number and the one stamped on the product might be different.




Packings for Both Piston and Rod Seals

U PH type

®Please check the application range on pages 10 and 11 before selecting the type.

Material
Nltrlle rubber Standard:

NOK sign
A505

Fluororubber Heat resistant
(FKM)

type: F357

( W Please designate NOK part number and type & size on your order.
Example Order for the packing as a single piece

NOK part number: CU3325D0

Type:UPH, Inner diameter: 170, Outer diameter: 195,

Height:19

Orders for backup rings used in combination with packing

NOK part number: GN1027V0

Type:BRT3, Inner diameter: 170, Outer diameter: 195,

Thickness:4

~

J

Nominal size of packing, and housing dimensions B?icrg(gup Standard (A505) Heat resistant (F357) |Combination backupring partnumber
d(nner | D(Outer| Ha | He | @D; | ¢ [Thickness| Packing | Nominal | Packing | Nominal BRT3 (Endless)
diameter)| diameter)| (Height) t |partnumber| number |partnumber| number 19YF
170 | 195| 19 | 20 24 | 193 | 65 4 | CU3325D0|UPH-170 GN1027V0
175 | 200 | 15 16 20 | 198 | 6.5 4 |CU1461D2 | UPH-175B| CU1461D3 |UPH-175BF GN1031V0
175 | 200 | 15.7| 17 21 | 198 | 6.5 4 |CU3326D0 | UPH-175A GN1031V0
175 | 200 19 | 20 24 | 198 | 6.5 4 | CU1463D1 | UPH-175 GN1031V0
180 | 205| 15 16 20 | 203 | 6.5 4 | CU1490D0 | UPH-180A GN1035V0
180 | 205| 19 | 20 24 | 203 | 6.5 4 |CU1492D0| UPH-180 GN1035V0
185 | 210 15 16 20 | 208 | 6.5 4 | CU1504D0|UPH-185 GN1039V0
190 | 215| 15 16 20 | 213 | 6.5 4 |CU1519D0 | UPH-190A| CU1519D2 |UPH-190AF GN1042V0
190 | 215| 19 | 20 24 | 213 | 65 4 | CU3327D0 | UPH-190 GN1042V0
199 | 224 | 15 16 20 | 222 | 6.5 4 |CU1532D0|UPH-199B GN1047V0
199 | 224 | 157 17 21 | 222 | 65 4 | CU3329D0 | UPH-199A GN1047V0
199 | 224 19 | 20 24 | 222 | 65 4 |CU1535D0|UPH-199 GN1047V0
200 | 225| 15 16 20 | 223 | 6.5 4 |CU1547D0 | UPH-200A| CU1547D4 |UPH-200AF GN1050V0
200 | 225| 19 | 20 24 | 223 | 65 4 | CU2350D0 | UPH-200 GN1050V0
210 | 235| 18 19 23 | 233 | 65 4 |CU1579D0 | UPH-210 GN1057V0
212 | 237| 19 | 20 24 | 235 | 65 4 |CU1585D0|UPH-212 GN1058V0
215| 240| 19 | 20 24 | 238 | 65 4 |CU3331D0|UPH-215 GN7256V0
224 | 249| 19 | 20 24 | 247 | 65 4 | CU2926D0|UPH-224 | CU2926D1 UPH-224F GN7282V0
225 | 250 | 18 19 23 | 248 | 65 4 |CU1625D0|UPH-225A GN1065V0
225 | 250 19 | 20 24 | 248 | 6.5 4 |CU1626D0|UPH-225 |CU1626D1 UPH-225F GN1065V0
236 | 261 19 | 20 24 | 259 | 65 4 |CU1649D1 | UPH-236 GN6191V0
250 | 275| 19 | 20 24 | 273 | 6.5 4 |CU1683D1|UPH-250 GN1078V0
255 | 280 19 | 20 24 | 278 | 8 4 | CU1694D0|UPH-255 | CU1694D3 UPH-255F GN6513V0
265 | 297 | 24 | 26 30 | 295 | 8 4 |CU1714DO0|UPH-265 GN6515V0
270 | 300| 18 19 23 | 298 | 8 4 |CU1722D0|UPH-270A GN1089V0
270 | 300 | 24 | 26 30 | 298 | 8 4 |CU1725D0|UPH-270 |CU1725D1 UPH-270F GN1089V0
280 | 310 22 | 24 28 | 308 | 8 4 |CU2774D0 | UPH-280A GN1093V0
280 | 312 | 24 | 26 30 | 310 | 8 4 |CU2166D0|UPH-280 |CU2166D1 UPH-280F GN6519V0
283 | 315| 24 | 26 30 1313 | 8 4 |CU1918D0|UPH-283 GN7358V0
290 | 320 | 18 19 23 | 318 | 8 4 | CU1750D0 | UPH-290A GN1098V0
290 | 320 | 22 | 24 28 | 318 | 8 4 | CU1752D0|UPH-290 GN1098V0
300 | 332 24 | 26 30 | 330 | 8 4 | CU2351D0 | UPH-300 GN6522V0
[Large size dimension table] ®When using packings on this large size, please consult NOK.
310 | 340 | 18 19 23 | 338 | 10 CU1772D0 |UPH-310A
310 | 340 | 22 24 28 | 338 | 10 CU1773D0 |UPH-310 |CU1773D2 UPH-310F
315 | 347 | 24 26 30 | 345 | 10 CU3064D0 |UPH-315
320 | 340 | 12 13 17 | 338 | 10 CU2101D0 |UPH-320A
320 | 350 | 22 24 28 | 348 | 10 CU1780D0 |UPH-320
323 | 355 | 24 26 30 | 353 | 10 CU1784D0 |UPH-323
330 | 355 | 16 17 21 | 353 | 10 CU1786D0 |UPH-330A
330 | 356 | 20 22 26 | 354 | 10 CU1787D0 |UPH-330B
330 | 360 | 22 24 28 | 358 | 10 CU1789D0 |UPH-330
335 | 355 | 14 15 19 | 353 | 10 CU1793D1 |UPH-335A
335 | 367 | 24 26 30 | 365 | 10 CU2197D0 |UPH-335
340 | 370 | 22 24 28 | 368 | 10 CU1795D0 |UPH-340
345 | 365 | 14 15 19 | 363 | 10 CU2243D0 |UPH-345
348 | 380 | 24 26 30 | 378 | 10 CU2087D1 |UPH-348
350 | 370 | 14 15 19 | 368 | 10 CU2302D0 |UPH-350A
350 | 380 | 22 24 28 | 378 | 10 CU1799D2 |UPH-350
355 | 385 | 22 24 28 | 383 | 10 CU1801D0 |UPH-355A
355 | 387 | 24 26 30 | 385 | 10 CU1916D0 |UPH-355
360 | 390 | 22 24 28 | 388 | 10 CU1803D0 UPH-360 | CU1803D2 | UPH-360F

Remark 1) In addition to the standard material A505,A104(rubber hardness 80°) and A606(rubber hardness 80°) are also used for large diameter dimensions.

Remark 2) When placing orders for backup ring on this large size (the inner diameter(d) exceeding classification 300mm), please consult NOK.
Remark 3) In some products the part number and the one stamped on the product might be different.
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Packings for Both Piston and Rod Seals

UPH:

Material
Nitrile rubber Standard:
(NBR)
Fluororubber Heatresistant
(FKM)

[Large size dimension table]

ype

NOK sign
A505

type:F357

®Please check the application range on pages 10 and 11 before selecting the type.

~

M Please designate NOK part number and type & size on your order.
Example Order for the packing as a single piece
NOK part number: CU1805D0
Type:UPH, Inner diameter:365, Outer diameter: 395,
Height:22

J

Nominal size of packing, and housing dimensions B?icrg(gup Standard (A505) Heat resistant (F357) |Combinationbackupring partnumber
d(nner | D(Outer| Ha | He | @D; | ¢ [Thickness| Packing | Nominal | Packing | Nominal BRT3 (Endless)
diameter)| diameter)| (Height) t |partnumber| number |partnumber| number 19YF
365 | 395| 22 24 28 393 | 10 CU1805D0 |UPH-365
368 | 400 | 24 26 30 398 | 10 CU1807D0 [UPH-368 |CU1807D1 |[UPH-368F
370 | 400 | 23 25 29 398 | 10 CU1810D0 |UPH-370A
370 | 400 | 25 27 31 398 | 10 CU1811D0 |UPH-370
371 | 39| 16 17 21 394 | 10 CU2303D0 |UPH-371
375 | 407 | 24 26 30 405 | 10 CU3357D0 |[UPH-375
380 | 400 15 16 20 398 | 10 CU1813D0 |UPH-380A
380 | 410 15 16 20 408 | 10 CU1815D0 |UPH-380B
380 | 420 | 30 32 36 418 | 10 CU2162D0 |[UPH-380
390 | 420 | 22 24 28 418 | 10 CU1818D0 |[UPH-390
395| 425 22 24 28 423 | 10 CU1819D0 |UPH-395
400 | 430 | 22 24 28 428 | 10 CU1823D0 |UPH-400A
400 | 430 | 25 27 31 428 | 10 CU2007D0 |[UPH-400B
400 | 432 | 24 26 30 430 | 10 CU3358D0 |[UPH-400
420 | 455 | 25 27 32 453 | 10 CU1833D0 |UPH-420
425 | 457 | 24 26 31 455 | 10 CU1917D0 |UPH-425
430 | 470 | 20 22 27 468 | 10 CU1837D0 |[UPH-430
435 | 470 | 25 27 32 468 | 10 CU1841D0 |[UPH-435
440 | 480 | 35 37 42 478 | 10 CU1843D0 |[UPH-440
445 | 470 | 18 19 24 468 | 10 CU2244D0 |UPH-445
450 | 480 | 22 24 29 478 | 10 CU1844D0 |[UPH-450A
450 | 482 | 24 26 31 480 | 10 CU3359D0 |[UPH-450
460 | 500 | 20 22 27 498 | 10 CU1850D0 |[UPH-460
475 | 507 | 24 26 31 505 | 10 CU1853D0 |UPH-475
480 | 505| 18 19 24 503 | 10 CU2245D0 |[UPH-480A
490 | 530 | 25 27 32 528 | 10 CU1855D0 |[UPH-490
520 | 550 | 17 18 23 548 | 10 CU2189D0 |[UPH-520A
525 | 555 | 15 16 21 553 | 10 CU1860D0 |UPH-525
530| 570 | 20 22 27 568 | 10 CU2084D0 |[UPH-530A
540 | 560 | 14 15 20 558 | 10 CU2037D0 |[UPH-540
570 | 600 | 17 18 23 598 | 10 CU2190D0 |[UPH-570A
600 | 630 | 20 22 27 628 | 10 CU2160D0 |UPH-600A
600 | 630 | 28 30 35 628 | 10 CU2036D0 |UPH-600B
600 | 640 | 30 32 37 638 | 10 CU1868D0 |[UPH-600
640 | 685| 25 27 32 683 | 12 CU2284D0 |[UPH-640
700 | 730 | 15 16 21 728 | 12 CU1873D0 [UPH-700A
760 | 800 | 34 36 41 798 | 12 CU1877D0 |UPH-760
768 | 800 | 30 32 37 798 | 12 CU1878D0 |[UPH-768
818 | 850 | 24 26 31 848 | 12 CU1882D1 |[UPH-818
825| 850 | 15.5| 16.5| 21.5| 848 | 12 CU1883D0 |UPH-825A
825 | 860 | 27 29 34 858 | 12 CU2124D0 |UPH-825
925| 950 | 14 15 20 948 | 12 CU2325D0 |[UPH-925
950 | 980 | 20 22 27 978 | 12 CU1892D0 |[UPH-950
1020 | 1050 | 18 19 24 1048 | 12 CU1894D0 ([UPH-1020A
1025 | 1055 | 15 16 21 1053 | 12 CU1895D0 |UPH-1025
1100 | 1140 | 20 22 27 1138 | 12 CU2192D0 |UPH-1100
1220 | 1280 | 30 32 37 1278 | 12 CU1899D0 |UPH-1220
1560 | 1600 | 20 22 27 1598 | 12 CU2191D0 |UPH-1560
1620 | 1680 | 30 32 37 1678 | 12 CU1904D0 |UPH-1620

Remark 1) When using packings on this large size, please consult NOK.

Remark 3) When placing orders for backup ring on this large size (the inner diameter(d) exceeding classification 300mm), please consult NOK.

)

Remark 2) In addition to the standard material A505,A104(rubber hardness 80°) and A606(rubber hardness 80°) are also used for large diameter dimensions.
)
)

Remark 4) In some products the part number and the one stamped on the product might be different.
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Packings for Both Piston and Rod Seals (Installed with internal groove) [ WPlease designate NOK part number and type &size on your order.
Example Order for the packing as a single piece

Material ~ NOKsign NOK part number: CU3248K0
N|tr|le rubber Standard: Type:USH, Inner diameter: 12, Outer diameter: 20,
A505 Height:5
t e Fluororubber Heat resistant Orders for backup rings used in combination with packing
yp (FKM) type: F357 NOK part number: GN5723V0
1 —

Type:BRT2, Inner diameter: 12, Outer diameter: 20,

®Please check the application range on pages 10 and 11 before selecting the type. Thickness:2 J

Rz12.5 Hg+0.2 Rz12.5

(Pt12.5) |=— ¢/ (Pt12.5)
When used together Extrusiongap: g

3 with backup ring

Single packing unit Extrusiongap:g Backup ring
Wear ring When used together with backup ring

C

o= - 6185 s
N R f ] f 20307 ~ >~ Remove burrs and
45 > R]]—L\\ o~ St Esg:a}ﬁ]burrsand é i(gigg) 1 J—l over‘tuzrﬁ
% T T — } B S |
H t ‘ - Fo
e lﬁ A - év | ﬁ Lj -
Ha+0.2 ('Sﬁ%‘;’,) Hs+0.2 Single packing unit IAi_UEj
R\ R\
R =0.3 or below || The inner surface of the cylinder tube should be finished by R =0.3 or below || The surface of the rod should be finished by
R1=0.5 or below || burnishing(RLB) or honing(GH) to 0.4 to 3.2um Rz (0.1 to 0.8um Ra). R1=0.5 or below || buffing (SPBF) to 0.8 to 1.6umRz(0.2 to 0.4umRa).
R=1 Especially under severe lubricating condition, burnishing is required.
®The roughnessis JISB 0601 :2001. When regulation length cannot be kept, apply Pt.
How to determine B dimension
BEWhen using backup ring 06
Please determine B dimension according to the table below. If you require
smaller B dimension (in case of piston seals) or larger B dimension (in case - 0.5 B g
of rod seals) because of the cylinder configuration, please consult NOK. 2
Maximum service pressure 14MPa 21MPa § h
Material of backup ring 19YF g o .| As05,F357
=% | For rod B=gd+1.0 B=gd+05 202
2 | For piston B=oD-10 | B=oD-05 o . e U-
BWhen not using backup ring S
To determine B dimension, please refer to the graph in the right for the 0 5 10 15 20 25 I_:I
maximum extrusion gap (one side) considering the eccentricity of operating Oil pressure (MPa) 3,
condition of the piston or rod. g
Nominal size of packing, and housing dimensions B?iC#UP Standard (A505) Heat resistant (F357) |Combination backupring partnumber g
d(inner | D(Outer|  h Ha | He | oDi | C Thicksess Packing | Nominal | Packing | Nominal | BRT2(Biascut) 3
diameter)| diameter)| (Height) t partnumber| number |partnumber| number 19YF 2
12 20 5 5.7 7.7 19 2 2 |@CU3248K0| USH-12 GN5723V0 §
14 22 5 5.7 7.7 | 21 2 2 |@CU2692K0|USH-14 GN5719V0
16 24 5 5.7 7.7 23 2 2 |@CU2548K0| USH-16 |@CU2548K2|USH-16F GN5720V0
18 26 5 5.7 7.7 | 25 2 2 CU0180KO0O| USH-18 CU0180K6| USH-18F GN4778V0
20 28 5 5.7 7.7 | 27 2 2 CU0212K0| USH-20 CU0212K4| USH-20F GN4780V0
22 30 5 5.7 7.7 | 29 2 2 CU3017K0| USH-22 CU3017K3|USH-22F GN5726V0
22.4| 30 5 5.7 7.7 29 2 2 CU0260K0| USH-22.4| CU0260K3|USH-22.4F GN4784V0
23.5| 315| 5 5.7 7.7 30.5| 2 2 CU0267K0| USH-23.5 GN4786V0
24 32 5 5.7 7.7 31 2 2 CU2971K0| USH-24 CU2971K1| USH-24F GN5727V0
25 33 5 5.7 7.7 | 32 2.5 2 CU0276K0| USH-25 CU0276K3| USH-25F GN5019V1
27 35 5 5.7 8.7 | 34 2.5 3 CU3187K0| USH-27 GN5707V0
28 355| 5 5.7 87| 345| 2.5 3 CU0320K0| USH-28 CU0320K2| USH-28F GN4791V0
28 36 5 5.7 8.7 | 35 2.5 3 CU2536K0| USH-28A GN5715V0
30 40 6 7 10 39 2.5 3 CU0357K0| USH-30 CU0357K6| USH-30F GN4794V0
31.5| 415| 6 7 10 40.5| 2.5 3 CU0382K0| USH-31.5| CU0382K1|USH-31.5F GN4796V0
32 42 6 7 10 41 2.5 3 CU2819K0| USH-32 GN5730V0
35 45 6 7 10 44 2.5 3 CU0424K0| USH-35 CU0424K3| USH-35F GN4799V0
35.5| 45 6 7 10 44 2.5 3 CU0451K0| USH-35.5| CU0451K1|USH-35.5F GN4801V0
35.5| 455| 6 7 10 445| 2.5 3 CU3253K0| USH-35.5A GN5716V0
36 46 6 7 10 45 2.5 3 CU3040K1| USH-36 GN5733V0
40 50 6 7 10 49 2.5 3 CU0497K0| USH-40 CU0497K3| USH-40F GN4050V0
45 55 6 7 10 54 2.5 3 CU0567K0| USH-45 CU0567K4| USH-45F GN4804V0
45 56 7 8 11 55 2.5 3 CU0572K0| USH-45A | CU0572K1| USH-45AF GN4805V0

Remark 1) When using the packing with @, provide separate grooves.
Remark 2) In some products the part number and the one stamped on the product might be different.
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Packings for Both Piston and Rod Seals (Installed with internal groove)

USthpe

Material
Nltrlle rubber Standard:

NOK sign
A505

Fluororubber Heat resistant
(FKM)

type: F357

®Please check the application range on pages 10 and 11 before selecting the type.

( W Please designate NOK part number and type & size on your order. )
Example Order for the packing as a single piece

NOK part number: CU0619K0
Type:USH, Inner diameter: 50, Outer diameter: 60,

Height: 6

Orders for backup rings used in combination with packing
NOK part number: GN4335V0
Type:BRT2, Inner diameter: 50, Outer diameter: 60,

Thickness:3

Nominal size of packing, and housing dimensions B?icrg(gup Standard (A505) Heat resistant (F357) |Combinationbackupring partnumber
d(nner | D(Outer| h Hr | He | oDy | ¢ [Thickness| Packing | Nominal | Packing | Nominal | BRT2(Biascut)
diameter)| diameter)| (Height) t |partnumber| number |partnumber| number 19YF
50 60 6 7 10 59 2.5 3 CU0619K0 |USH-50 |CUO0619K4 |USH-50F GN4335V0
53 63 6 7 10 62 2.5 3 CU0679K0 |USH-53 | CU0679K4 |USH-53F GN4693V0
55 65 6 7 10 64 2.5 3 CU0694K0 | USH-55 GN4810V0
56 66 6 7 10 65 2.5 3 CUOQ0722K0 |USH-56 | CU0722K2 |USH-56F GN4766V0
58 68 6 7 10 67 2.5 3 CU3255K0 | USH-58 GN5641V0
60 70 6 7 10 69 2.5 3 CU0746K0 |USH-60 | CU0O746K3 |USH-60F GN4676V0
60 71 7 8 11 70 2.5 3 CUO750K0 | USH-60A GN4812V0
63 73 6 7 10 72 2.5 3 CUO0786K0 |USH-63 | CUO786K2 | USH-63F GN4814V0
65 75 6 7 10 74 2.5 3 CUO0809K0 |USH-65 | CU0O809K2 |USH-65F GN4816V0
67 17 6 7 10 76 2.5 3 CUO0828K0 |USH-67 | CU0828K1 |USH-67F GN4697V0
70 80 6 7 10 79 2.5 3 CUO0849K0 |USH-70 | CU0849K4 |USH-70F GN4651V0
71 80 6 7 10 79 2.5 3 CUO0879KO0 |USH-71 | CU0879K1 |USH-71F GN4818V0
75 85 6 7 10 84 2.5 3 CUO0901KO0 | USH-75 GN4692V0
80 90 6 7 10 89 2.5 3 CU0939KO0 | USH-80 | CU0939K3 |USH-80F GN4820V0
85 95 6 7 10 94 4 3 CU1959K0 | USH-85A GN4757V0
85 | 100 9 10 13 98 4 3 CU0984KO0 | USH-85 | CU0984K4 | USH-85F GN4687V0
90 | 100 6 7 10 99 4 3 CU1021KO0 | USH-90A GN5735V0
90 | 105 9 10 13 103 4 3 CU1024K0 |USH-90 | CU1024K4 | USH-90F GN4698V0
95 | 110 9 10 13 108 4 3 CU1051K0 |USH-95 | CU1051K3 | USH-95F GN4822V0
98 | 112 8.5 9.5| 12.5| 110 4 3 CU1067K0 |USH-98 | CU1067K2 | USH-98F GN4824V0
100 | 115 9 10 13 113 4 3 CU1082K0 | USH-100 | CU1082K3 | USH-100F GN4512V0
106 | 120 8.5 9.5| 12.5| 118 4 3 CU1135K0 | USH-106 | CU1135K1 | USH-106F GN4826V0
110 | 125 9 10 13 123 4 3 CU1157K0 | USH-110 GN4480V0
112 | 125 8.5 9.5| 12.5| 123 4 3 CU1178K0 |USH-112 | CU1178K1 |USH-112F GN4827V0
112 | 125 9 10 13 123 4 3 CU1179KO0 | USH-112A GN4827V0
115 | 130 8.5 9.5| 12.5| 128 4 3 CU3259K0 | USH-115 GN4593V0
118 | 132 8.5 9.5| 12.5| 130 4 3 CU1204K0 | USH-118 GN5414V0
125 | 140 9 10 13 138 | 4 3 CU1252K0 | USH-125 | CU1252K2 | USH-125F GN4481V0
130 | 145 9 10 13 143 4 3 CU1280K0 | USH-130 GN4628V1
132 | 145 8.5 9.5| 12.5| 143 4 3 CU1291KO0 |USH-132 GN5737V0
136 | 150 8.5 9.5| 12.5| 148 4 3 CU1306K0 |USH-136 | CU1306K3 |USH-136F GN4830V0
140 | 155 9 10 13 153 4 3 CU1323K0 |USH-140 | CU1323K1 |USH-140F GN4526V0
145 | 160 9 10 13 158 4 3 CU1343K0 |USH-145 | CU1343K2 |USH-145F GN4551V0
150 | 165 9 10 13 163 4 3 CU1359K0 |USH-150 | CU1359K1 |USH-150F GN4833V0
155 | 170 9 10 14 168 4 4 CU3261K0 |USH-155 GN4834V0
160 | 175 9 10 14 173 4 4 CU1406K0 |USH-160 | CU1406K2 | USH-160F GN4835V0
165 | 180 9 10 14 178 4 4 CU1429K0 | USH-165 | CU1429K2 |USH-165F GN4836V0
170 | 185 9 10 14 183 4 4 CU3262K0 | USH-170 GN5464V0
175 | 190 9 10 14 188 4 4 CU3038K0 | USH-175 GN4839V0
180 | 200 | 12 13 17 198 5 4 CU1483K0 | USH-180 | CU1483K2 | USH-180F GN4470V0
190 | 210 | 12 13 17 208 5 4 CU2516K0 | USH-190 | CU2516K1 | USH-190F GN4841V0
195 | 215 | 12 13 17 213 5 4 CU3263K0 | USH-195 GN5746V0
200 | 220 | 12 13 17 218 5 4 CU1543K0 |USH-200 | CU1543K1 | USH-200F GN4385V0
204 | 224 | 12 13 17 222 5 4 CU1563K0 | USH-204 | CU1563K1 |USH-204F GN4842V0
220 | 240 12 13 17 238 5 4 CU1596K0 |USH-220 GN4444V0
224 | 244 | 12 13 17 242 5 4 CU1609K0 |USH-224 GN5132V0
230 | 250 | 12 13 17 248 5 4 CU1637K0 |USH-230 | CU1637K1 |USH-230F GN4635V0
240 | 260 12 13 17 258 5 4 CU1657K0 | USH-240 GN4845V0
250 | 270 12 13 17 268 5 4 CU1678K0 |USH-250 GN4459V0
260 | 280 | 14 15 19 278 5 4 CU1702K0 |USH-260 | CU1702K1 |USH-260F GN5563V0
280 | 300 | 14 15 19 298 5 4 CU1962K0 |USH-280 GN5459V0
295 | 315 14 15 19 313 5 4 CU1756K0 | USH-295 GN5738V0
300 | 320 | 12 13 17 318 5 4 CU3267K0 | USH-300 GN5581V0

Remark) In some products the part number and the one stamped on the product might be different.




Packings for Both Piston and Rod Seals (Installed with internal groove)

Material NOK sign
Nltrlle rubber Standard:
A505
Fluororubber Heat resistant
(FKM) type: F357
- - ]

®Please check the application range on pages 10 and 11 before selecting the type.

~

WPlease designate NOK part number and type & size on your order.
Example Order for the packing as a single piece

NOK part number: CU1793K0

Type:USH, Inner diameter: 335, Outer diameter: 355,

Height:14

Standard (A505)

Heat resistant (F357)

Combination backup ring part number

Nominal size of packing, and housing dimensions B?icrt(gup
d(nner | D(Outer| h Thickness|  Packing
diameter)| diameter)| (Height) Ha He | @D c t | partnumber

Nominal
number

Packing
part number

Nominal
number

BRT2 (Biascut)

19YF

[Large size dimension table] ®\When using packings on this large size, please consult NOK.

335 | 355 14 15 19 353 5 CU1793K0 | USH-335
355 | 375 14 15 19 g3 5 CU3270KO0 | USH-355
380 | 400 14 15 19 398 5 CU2002K0 | USH-380
400 | 420 14 15 19 | 418 5 CU3271K0 | USH-400
450 | 470 14 15 20 | 468 5 CU3273K0 | USH-450
500 | 525 17 18 23 523 6.5 CU3275K0 | USH-500

Remark 1) When placing orders for backup ring on this large size (the inner diameter(d) exceeding classification 300mm), please consult NOK.

Remark 2) In some products the part number and the one stamped on the product might be different.
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Dust Seals for Reciprocal Movement

Material NOKsign M Please designate NOK part number and type &size on your order.
Iron rublier(PUR) uso1 Example NOK part number: FD0064A0
m type Metal case (SPCC) + Type:DKI, Inner diameter:6.3, Outer diameter: 16,
]

Thickness:5, Height:7

@®Please check the application range on pages 12 and 13 before selecting the type.

iRle.S _H
h (Pt12.5)
t V
R SPBF
N T T iRle.S Rz1.6~0.8
(Pt12.5)
T eiﬂ

od

oD
oDH8
od f8

R =0.3 or below

S 30° The surface of the rod should be finished by

buffing (SPBF) to 0.8 to 1.6umRz(0.2 to 0.4pmRa).

1 ®The roughnessis JIS B 0601 : 2001.
When regulation length cannot be kept, apply Pt.

Nominal size of dust seal, and housing dimensions NOK
d(Inner diameter) | D(Outer diameter) t (Thickness) h (Height) Hi33 part number
6.3 16 5 7 5 FD0064A0
7.1 17 5 7 5 FD0095A0
8 18 5 7 5 FD0142A0
9 19 5 7 5 FD0199A0
10 20 5 7 5 FD0258A0
11.2 21 5 7 5 FD0332A0
12.5 23 5 7 5 FD0412A0
14 24 5 7 5 FD0513A0
15 25 5 7 5 FDO586A0
16 26 5 7 5 FDO677A0
o 18 30 6 9 6 FD0815A0
D 20 32 6 9 6 FD0995A0
K 22.4 34.4 6 9 6 FD1203A0
I 25 37 6 9 6 FD1301A0
g 27 39 6 9 6 FD1503A0
w 28 40 6 9 6 FD1536A0
o 30 42 6 9 6 FD1664A0
31.5 44 7 10 7 FD1803A0
32 44 7 10 7 FD1870A0
35 47 7 10 7 FD2041A0
35.5 47.5 7 10 7 FD2149A0
38 50 7 10 7 FD2217A0
40 52 7 10 7 FD2342A0
45 57 7 10 7 FD2633A0
47 59 7 10 7 FD2729A0
50 62 7 10 7 FD2831A0
Nominal size of dust seal, and housing dimensions NOK
d(Inner diameter) | D(Outer diameter) t (Thickness) h (Height) Hi38 part number
53 67 8 11 8 FD2985A0
55 69 8 11 8 FD3033A0
56 70 8 11 8 FD3089A0
60 4 8 11 8 FD3187A0
63 7 8 11 8 FD3313A0
64 78 8 11 8 FD3366A0
65 79 8 11 8 FD3381A0
67 81 8 11 8 FD3447A0
70 84 8 11 8 FD3493A0
71 85 8 11 8 FD3546A0
75 89 8 11 8 FD3596A0
80 94 8 11 8 FD3720A0
85 99 8 11 8 FD3828A0
90 104 8 11 8 FD3913A0
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Dust Seals for Reciprocal Movement

DKl

Material
Iron rublier(PUR)

Metal case (SPCC)

NOKsign
u8ol
+

@®Please check the application range on pages 12 and 13 before selecting the type.

Thickness:8, Height:11

M Please designate NOK part number and type & size on your order.

Example NOK part number: FD3957A0
Type:DKI, Inner diameter:92, Outer diameter: 106,

~

J

Nominal size of dust seal, and housing dimensions NOK
d(Inner diameter) | D(Outer diameter) t (Thickness) h (Height) Hi3% part number
92 106 8 11 8 FD3957A0
95 109 8 11 8 FD3976A0
100 114 8 11 8 FD4046A0
105 121 9 12 9 FD4142A0
106 122 9 12 9 FD4168A0
108 125 9 12 9 FD4187EOQ
110 126 9 12 9 FD4196A0
112 128 9 12 9 FD4232A0
115 131 9 12 9 FD4272E0Q
118 134 9 12 9 FD4317A0
120 136 9 12 9 FD4326A0
125 141 9 12 9 FD4393A0
130 146 9 12 9 FD4438A0
132 148 9 12 9 FD4476A0
135 155 10 14 10 FD4492A0
140 160 10 14 10 FD4533A0
145 165 10 14 10 FD4578A0
150 170 10 14 10 FD4615A0
155 175 10 14 10 FD4663E0
160 180 10 14 10 FD4704A0
165 185 10 14 10 FD4733A0
170 190 10 14 10 FD4785A0
175 195 10 14 10 FD4839A0
Nominal size of dust seal, and housing dimensions NOK

d(Inner diameter) | D(Outer diameter) t (Thickness) h (Height) 19z part number
180 205 12 17 12 FD4890A0
185 210 12 17 12 FD4941E0
190 215 12 17 12 FD4969A0
200 225 12 17 12 FD5048A0
210 235 12 17 12 FD5129E0
212 237 12 17 12 FD5151A0
220 245 12 17 12 FD5200A0
224 249 12 17 12 FD5237A0
225 250 12 17 12 FD5245F0
230 255 12 17 12 FD5277A0
236 261 12 17 12 FD5326A0
240 265 12 17 12 FD5336A0
245 270 12 17 12 FD5379E0
250 275 12 17 12 FD5396A0
260 285 12 17 12 FD5451E0
265 290 12 17 12 FD5480A0
280 310 16 22 16 FD5556A0
290 320 16 22 16 FD5584E0
300 330 16 22 16 FD5622A0

D
K
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o
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Dust Seals for Reciprocal Movement

= DWWl

Material NOKssign W Please designate NOK part number and type &size on your order.
Iron rubber(PUR) uso1 Example NOK part number: FD2342G0
Metal case (SPCC) L Tyr?e: DWI, Inner diameter:40, Outer diameter:52,
Height:7
@®Please check the application range on pages 12 and 13 before selecting the type.
J153) [
h 05 y
SPBF
T iRle,S N Rz1.6~0.8
@ (Pt12.5) (
1 1l oo 2 e ]
Q| & (=) ©
Q Q

R =0.3 or below

The surface of the rod should be finished by
buffing (SPBF) to 0.8 to 1.6umRz(0.2 to 0.4pmRa).

®The roughnessis JISB0601:2001.
When regulation length cannot be kept, apply Pt.

Nominal size of dust seal, and housing dimensions NOK
d (Inner diameter) D (Outer diameter) h (Height) Hi33 part number
40 52 7 7 FD2342G0
45 57 7 7 FD2633H0
50 62 7 7 FD2831F0
Nominal size of dust seal, and housing dimensions NOK

d (Inner diameter) D (Quter diameter) h (Height) H:3% part number
55 69 8 8 FD3033F0
60 74 8 8 FD3187HO0
61 74 8 8 FD6782E0
63 77 8 8 FD3313E0
65 79 8 8 FD3381I0
70 84 8 8 FD3493I0
75 89 8 8 FD3596F0
80 94 8 8 FD3720G0
85 99 8 8 FD3828H0
90 104 8 8 FD3913F0
95 109 8 8 FD3976L0
100 114 8 8 FD4046F0
105 121 9 9 FD414210
110 126 9 9 FD4196F0
120 136 9 9 FD4326F0
130 146 9 9 FD4438G0
140 160 10 10 FD4533G0




Dust Seals for Reciprocal Movement

DWIR..

Material
Iron rubber(PUR)

Metal case (SPCC)

NOKsign
u8o1
+

@®Please check the application range on pages 12 and 13 before selecting the type.

W Please designate NOK part number and type &size on your order.

Example NOK part number: FD1301G0
Type:DWIR, Inner diameter: 25, Outer diameter:37,
Thickness:6, Height:6.9

Rz12.5
(Pt12.5)

Rz12.5 1
(Pt12.5)

SPBF

oDH8

od f8

Rz1.6~0.8

R =0.3 or below

The surface of the rod should be finished by
buffing (SPBF) to 0.8 to 1.6umRz(0.2 to 0.4pmRa).

[N

®The roughnessis JISB0601:2001.

When regulation length cannot be kept, apply Pt.

Nominal size of dust seal, and housing dimensions NOK
d(Inner diameter) | D(Outer diameter) t (Thickness) h (Height) Hi33 part number
25 37 6 6.9 6 FD1301GO
30 42 6 6.9 6 FD166410
35 47 7 7.9 7 FD2041J0
40 52 7 10 7 FD2342H0
45 57 7 10 7 FD2633J0
Nominal size of dust seal, and housing dimensions NOK

d(Inner diameter) | D(Outer diameter) t (Thickness) h (Height) H33% part number
55 69 8 11.3 8 FD303310
60 74 8 11.3 8 FD3187G0
65 79 8 11.3 8 FD3381G0
70 84 8 11.3 8 FD3493K0
75 89 8 11.3 8 FD359610
80 94 8 11.3 8 FD3720K0
85 99 8 11.3 8 FD3828M0
90 104 8 11.3 8 FD3913G0
95 109 8 11.3 8 FD3976K0
100 114 8 11.3 8 FD4046G0
105 121 9 12.3 9 FD4142H0
110 126 9 12.3 9 FD4196G0
120 136 9 12.3 9 FD4326G0
130 146 9 12.3 9 FD4438H0
140 160 10 13.3 10 FD4533H0

sieasisng P—=0 I

101



- DK Bl

s|eas 1sna — IR l

102

Dust Seals for Reciprocal Movement

Material

Iron rubber
(PUR)

Metal case
(SPCC)

NOK sign
Standard :

Heat resistant
type: U641

+

@®Please check the application range on pages 12 and 13 before selecting the type.

W Please designate NOK part number and type &size on your order.

Example NOK part number: FD0O995F0

Type:DKBI, Inner diameter: 20, Outer diameter:32,
Thickness:6, Height:9

Rz12.5 H
(Pt12.5)

% — T iRle‘S
(Pt12.5)
ey

-

Pressure plate system

SPBF
Rz1.6~0.8

oDH8

Reference

Circlip system
R =0.3 or below

The surface of the rod should be finished by
buffing (SPBF) to 0.8 to 1.6pmRz (0.2 to 0.4umRa).

®The roughnessis JIS B 0601 : 2001.
When regulation length cannot be kept, apply Pt.

Nominal size of dust seal, and housing dimensions NOK part number
d (Inner diameter) | D (Outer diameter)| t (Thickness) | h (Height) Hi33 @S B Standard(U801) | Heat resistant(U641)
20 32 6 9 6 27 4 FDO0995F0 FDO0995F4
25 37 6 9 6 32 4 FD1301EOQ FD1301E3
30 42 6 9 6 37 4 FD1664EQ FD1664E3
32 44 7 10 7 39 4 FD1870E0Q FD1870E3
35 47 7 10 7 42 4 FD2041E1 FD2041E4
40 52 7 10 7 47 4 FD2342F0 FD2342F3
45 57 7 10 7 52 4 FD2633G0 FD2633G3
50 62 7 10 7 57 4 FD2831E0Q FD2831E3
Nominal size of dust seal, and housing dimensions NOK part number
d (Inner diameter)| D (Outer diameter)| t (Thickness) | h (Height) H13§ 2S B Standard(U801) | Heat resistant(U641)
55 69 8 11 8 62 4 FD3033E1l FD3033E5
60 74 8 11 8 67 4 FD3187E0Q FD3187E3
65 79 8 11 8 72 4 FD3381E0 FD3381E3
70 84 8 11 8 14 4 FD3493E0 FD3493E2
75 89 8 11 8 82 4 FD3596E0Q FD3596E1
80 94 8 12 8 87 4 FD3720E0Q FD3720N0
85 99 8 11 8 92 4 FD3828G0 FD3828G1
90 104 8 11 8 97 4 FD3913E0 FD3913E1
95 109 8 11 8 102 4 FD3976EQ FD3976E3
100 114 8 11 8 107 4 FD4046E1 FD4046E2
105 121 9 12 9 113 5 FD6722E0Q FD6722E1
110 126 9 12 9 118 ) FD4196E0Q FD4196E3
115 131 9 12 9 123 5 FD427210 FD427211
120 136 9 12 9 128 5 FD4326E0 FD4326E1
130 146 9 12 9 138 5 FD4438F0 FD4438F3
140 160 10 14 10 150 ) FD4533E0 FD4533E3




Dust Seals for Reciprocal Movement

DKBI3:.

Material

Iron rubber
(PUR

Metal case
(SPCC)

NOKsign

Standard :
uso

Heat resistant

type: U641
+

@®Please check the application range on pages 12 and 13 before selecting the type.

W Please designate NOK part number and type &size on your order.

Example NOK part number: FD0995F1

Type:DKBI3, Inner diameter: 20, Outer diameter: 32,

Thickness:6, Height:9

N
" .
%
t e i
T A4 <§ﬁ%‘.§) ] EZP].B.E’VO.S
gg]earl}ng - - ﬂ;‘) 8
B [ SR S| S,
Reference
***** -+ g e
The surface of the rod should be finished by
Note: The DKBI3 type is equipped with a small opening, which makes it possible 1 buffing(SPBF) to 0.8 to 1.6umRz (0.2 to 0.4pmRa).
to eliminate the need for a set plate and snap ring. However, depending -
on the usage environment, external dust and internal contamination may ®The roughnessis JIS B 0601 : 2001.
block the small opening, preventing pressure from being released. When regulation length cannot be kept, apply Pt.
Nominal Nominal size of dust seal, and housing dimensions NOK part number
number | d(Inner diameter)| D (Outer diameter)| t (Thickness)| h(Height) | H333 2S B Standard(U801) | Heat resistant(U641)
DKBI3 20 20 32 6 9 6 27 4 FD0995F1 FD0995F2
25 25 37 6 9 6 32 4 FD1301E1 FD1301E2
30 30 42 6 9 6 37 4 FD1664E1 FD1664E2
32 32 44 7 10 7 39 4 FD1870E1 FD1870E2
35 35 47 7 10 7 42 4 FD2041E2 FD2041E3
40 40 52 I 10 7 47 4 FD2342F1 FD2342F2
45 45 57 I 10 I 52 4 FD2633G1 FD2633G2
50 50 62 I 10 I 57 4 FD2831E1 FD2831E2
Nominal Nominal size of dust seal, and housing dimensions NOK part number
number  |d(inner diameter)| D (Outer diameter)| t (Thickness)| h (Height) |  H33$§ 2S B Standard(U801) | Heat resistant(U641)
DKBI3 55 55 69 8 11 8 62 4 FD3033E4 FD3033E3
60 60 74 8 11 8 67 4 FD3187E1l FD3187E2
65 65 79 8 11 8 72 4 FD3381E2 FD3381E1l
70 70 84 8 11 8 7 4 FD3493E5 FD3493E3
75 75 89 8 11 8 82 4 FD3596E3 FD3596E2
80 80 94 8 12 8 87 4 FD3720E2 FD3720E1
85 85 99 8 11 8 92 4 FD3828G2 FD3828G3
90 90 104 8 11 8 97 4 FD3913E2 FD3913E3
95 95 109 8 11 8 102 4 FD3976E1 FD3976E2
100 100 114 8 11 8 107 4 FD4046E4 FD4046E3
105 105 121 9 12 9 113 5 FD6722E2 FD6722E3
110 110 126 9 12 9 118 5 FD4196E1 FD4196E2
115 115 131 9 12 9 123 5 FD427213 FD427212
120 120 136 9 12 9 128 5 FD4326E2 FD4326E3
130 130 146 9 12 9 138 5 FD4438F1 FD4438F2
140 140 160 10 14 10 150 5 FD4533E1 FD4533E2
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Dust Seals for Reciprocal Movement

Material

NOKsign
usol1

etal case (SPCC)

@®Please check the application range on pages 12 and 13 before selecting the type.

W Please designate NOK part number and type &size on your order.

Example NOK part number: FD0995B0

Type:DKBZ, Inner diameter: 20, Outer diameter:32,
Thickness:6, Height:9

Rz12.5
(Pt12.5)

- Rz12.5
(Pt12.5)

SPBF
Rz1.6~0.8

oDHS

Pressure plate system

Circlip system
R =0.3 or below

The surface of the rod should be finished by
buffing (SPBF) to 0.8 to 1.6pmRz (0.2 to 0.4umRa).

®The roughnessis JIS B 0601 : 2001.

When regulation length cannot be kept, apply Pt.

Nominal Nominal size of dust seal, and housingdimensions NOK
number | d(innerdiameter) D(Outer diameter)| t (Thickness) | h (Height) Hi33 2S B part number
DKBZ 20 20 32 6 9 6 27 4 FD0995B0
25 25 37 6 9 6 32 4 FD1301BO
30 30 42 6 9 6 37 4 FD1664B0
35 35 47 7 10 7 42 4 FD2041B0
40 40 52 7 10 7 47 4 FD2342B0
45 45 57 7 10 7 52 4 FD2633B0
50 50 62 7 10 7 57 4 FD2831B0
Nominal Nominal size of dust seal, and housing dimensions NOK
number | d(innerdiameter)| D(Outer diameter)| t (Thickness) | h (Height) Hi%4 7S B part number
DKBZ 55 55 69 8 11.5 8 62 4 FD3033B0
60 60 74 8 11.5 8 67 4 FD3187B0
65 65 79 8 11.5 8 12 4 FD3381B0
70 70 84 8 11.5 8 77 4 FD3493B0
75 75 89 8 11.5 8 82 4 FD3596B0
80 80 94 8 11.5 8 87 4 FD3720B0
85 85 99 8 11.5 8 92 4 FD3828B0
90 90 104 8 11.5 8 97 4 FD3913B0
95 95 109 8 11.5 8 102 4 FD3976B0
100 100 114 8 11.5 8 107 4 FD4046B0
105 105 121 9 13 9 113 5 FD6722B0
110 110 126 9 13 9 118 5 FD4196B0
115 115 131 9 13 9 123 5 FD4272B0
120 120 136 9 13 9 128 5 FD4326B0
130 130 146 9 13 9 138 5 FD4438B0
140 140 160 10 15 10 150 5 FD4533B0
160 160 180 10 15 10 170 5 FD4704B0
170 170 190 10 15 10 180 5 FD4785B0




Dust Seals for Reciprocal Movement

DKBtype :

Materi

Nltrlle ru
NBR

al
bber

etal case (SPCC)

NOKsign

A795
+

M Please designate NOK part number and type & size on your order.

Example NOK part number: FD2342G0

Type:DKB, Inner diameter: 14, Outer diameter:24,
Thickness:5, Height:7

@®Please check the application range on pages 12 and 13 before selecting the type.

Rz12.5
(Pt12.5)

i

SPBF

(_Pressure plate system )

Rz1.6~0.8

aS

oDH8

odf8

L

NJ30°

Reference

Circlip system
R =0.3 or below

The surface of the rod should be finished by
buffing (SPBF) to 0.8 to 1.6pmRz (0.2 to 0.4umRa).

®The roughnessis JIS B 0601 : 2001.
When regulation length cannot be kept, apply Pt.

Nominal size of dust seal, and housing dimensions NOK
d (Inner diameter) | D (Outer diameter)| t (Thickness) | h(Height) Hi33 @S B part number
14 24 5 7 5 19 4 ARO0513F5
16 26 5 7 5 21 4 AROG7T7ES
18 30 6 9 6 25 4 ARO815F5
20 32 6 9 6 27 4 AR0995E1
22 34 6 9 6 29 4 AR1121F5
22.4 34.4 6 9 6 29 4 AR1203F5
25 37 6 9 6 32 4 AR1301H5
28 40 6 9 6 35 4 AR1536F5
30 42 6 9 6 37 4 AR1664F5
31.5 44 7 10 7 38.5 4 AR1803G5
32 44 7 10 7 39 4 AR1870F5
35 47 7 10 7 42 4 AR2041E5
35.5 47.5 7 10 7 42.5 4 AR2149F5
36 48 7 10 7 43 4 BR1418ES5
40 52 7 10 7 47 4 AR2342E5
45 57 7 10 7 52 4 AR2633G5
50 62 7 10 7 57 4 AR2831F5
Nominal size of dust seal, and housing dimensions NOK
d(Inner diameter) | D (Outer diameter)| t(Thickness) | h(Height) H:3% @S B part number
55 69 8 11 8 62 4 AR3033F5
56 70 8 11 8 63 4 AR3089G5
60 74 8 11 8 67 4 AR3187G5
63 77 8 11 8 70 4 AR3313F5
65 79 8 11 8 72 4 AR3381F5
70 84 8 11 8 77 4 AR3493F5
75 89 8 11 8 82 4 AR3596G5
80 94 8 11 8 87 4 AR372015
85 99 8 11 8 92 4 AR3828F5
90 104 8 11 8 97 4 AR3913E0
95 109 8 11 8 102 4 AR3976G5
100 114 8 11 8 107 4 AR4046G5
105 121 9 12 9 113 5 AR4142F5
110 126 9 12 9 118 5 AR4196F5
112 128 9 12 9 120 5 AR4232F5
120 136 9 12 9 128 5 AR4326E5
125 141 9 12 9 133 5 AR4393F5
140 160 10 14 10 150 5 AR4533G5
145 165 10 14 10 155 5 AR4578E5
150 170 10 14 10 160 5 AR4615E5
155 175 10 14 10 165 5 AR4663E5
160 180 10 14 10 170 5 AR4704G5
170 190 10 14 10 180 5 AR4785E5
175 195 10 14 10 185 5 AR4839F5
Nominal size of dust seal, and housing dimensions NOK
d (Inner diameter) | D (Outer diameter)| t (Thickness) | h(Height) H33L @S B part number
180 205 12 17 12 191 5 AR4890G5
200 225 12 17 12 212 6 AR5048G5
225 250 12 17 12 237 6 AR5245F5
250 275 12 17 12 262 6 AR5396F5
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Dust Seals for Reciprocal Movement

Material

Nitrile rubber
(NBR)

Metal case
(spPce)

NOKsign

Outer diameter (D)
300mm or below:A795
more than 300mm:A104

+

@®Please check the application range on pages 12 and 13 before selecting the type.

W Please designate NOK part number and type &size on your order.

Example NOK part number: AR0258E5

Type:DKH, Inner diameter: 10, Outer diameter: 20,
Thickness:5, Height:7

SPBF
Rz1.6~0.8

R =0.3 or below

The surface of the rod should be finished by
buffing (SPBF) to 0.8 to 1.6umRz(0.2 to 0.4pmRa).

®The roughnessis JISB0601:2001.
When regulation length cannot be kept, apply Pt.

Nominal size of dust seal, and housing dimensions NOK

d(nner diameter) | D(Outer diameter) t (Thickness) h (Height) Hi33 part number

10 20 5 7 5 ARO0258E5

15 25 5 7 5 ARO586E5

20 32 6 9 6 ARO0995F5

22.4 34.4 6 9 6 AR1203G5

25 37 6 9 6 AR1301F5

28 40 6 9 6 AR1536G5

30 42 6 9 6 AR1664G5

35 47 7 10 7 AR2041F5

35.5 47.5 7 10 7 AR2149J5

40 52 7 10 7 AR2342F5

45 57 7 10 7 AR2633I15

50 62 7 10 7 AR2831H5
Nominal size of dust seal, and housing dimensions NOK

d(Inner diameter) | D(Outer diameter) t (Thickness) h (Height) H:3% part number

55 69 8 11 8 AR3033G5

60 4 8 11 8 AR3187J5

65 79 8 11 8 AR3381G5

80 94 8 11 8 AR3720H5

85 99 8 11 8 AR3828G5

90 104 8 11 8 AR3913F5

95 109 8 11 8 AR3976H5

100 114 8 11 8 AR4046E5

105 121 9 12 9 AR4142E5

120 136 9 12 9 AR4326H5

130 146 9 12 9 AR4438E5

155 175 10 14 10 AR4663F5
Nominal size of dust seal, and housing dimensions NOK

d(Inner diameter) | D(Outer diameter) t (Thickness) h (Height) Hi3Z part number

210 235 12 17 12 AR5129E5

230 255 12 17 12 AR5277ES5

240 265 12 17 12 AR5336E5

265 290 12 17 12 AR5480E5

300 330 16 22 16 AR5622B5

310 340 16 22 16 AR5668B5

315 345 16 22 16 AR5685B5

330 360 16 22 16 AR5741B5

335 365 16 22 16 AR5761B5

440 480 18 24 18 AR6021B5
Nominal size of dust seal, and housing dimensions NOK

d(Innerdiameter) | D(Outer diameter) t (Thickness) h (Height) Hi38 part number

460 490 20 25 20 AR6073B5

470 510 20 25 20 AR6094B5
Nominal size of dust seal, and housing dimensions NOK

d(Inner diameter) | D(Outer diameter) t (Thickness) h (Height) Hi3L part number

500 530 16 22 16 AR6140B5




Dust Seals for Reciprocal Movement (Installed with internal groove)

DS I type

@®Please check the application range on pages 12 and 13 before selecting the type.

Material

Iron rubber
(PUR)

NOK sign

U801

M Please designate NOK part number and type & size on your order.
Example NOK part number:FQO0000DO
Type:DSI, Inner diameter:6.3, Outer diameter:14.3,
Thickness:4.5, Height:6

Rz125 | H')®

w

Rz12.5

(Pt12.5) F /(Pt125)
v N
R R SPBF
Rz1.6~0.8
=
,,7,%7,,Hf,
)
The surface of the rod should be finished by
buffing (SPBF) to 0.8 to 1.6umRz(0.2 to 0.4pmRa).
®The roughnessis JISB0601:2001.
When regulation length cannot be kept, apply Pt.
Nominal size of dust seal, and housing dimensions NOK
d(Inner diameter) | D (Outer diameter)| t(Thickness) | h(Height) H @S B part number
6.3 14.3 4.5 6 5 10.3 2 FQO0000DO
8 16 4.5 6 5 12 2 FQ0002D0
9 17 4.5 6 5 13 2 FQO0003DO0
10 18 4.5 6 5 14 2 FQ0004D0
11.2 19.2 4.5 6 5 15.2 2 FQO0005D0
12.5 20.5 4.5 6 5 16.5 2 FQO0006DO0
14 22 4.5 6 5 18 2 FQO0007DO0
15 23 4.5 6 5 19 2 FQ0008D0
16 24 4.5 6 5 20.3 2 FQO0011DO
18 26 4.5 6 5 22.3 2 FQO0013DO0
20 28 4.5 6 5 24 2 FQ0014D0
22.4 30.4 4.5 6 5 26.4 2 FQ0016D0
23.5 31.5 4.5 6 5 27.5 2 FQO0017DO0
25 33 4.5 6 5 29 2 FQ0018D0
28 36 4.5 6 5 32 2 FQ0023D0
30 38 5 6.5 6 34 2 FQ0025D0
31.5 39.5 5 6.5 6 35.5 2 FQ0027D0
35 43 5 6.5 6 39 2 FQ0031DO0
35.5 43.5 5 6.5 6 39.5 2 FQ0034D0
40 48 5 6.5 6 44 2 FQ0035D0
45 53 5 6.5 6 49 2 FQO0039D0
45.5 53.5 5 6.5 6 49.5 2 FQ0864D0
50 58 5 6.5 6 54 2 FQ0041DO0O
53 61 5 6.5 6 57 2 FQ0044D0
54.5 62.5 5 6.5 6 58.5 2 FQO0857D0
55 63 5 6.5 6 59 2 FQ0045D0
56 64 5 6.5 6 60 2 FQ0048D0
60 68 5 6.5 6 64 2 FQ0049D0
62 70 5 6.5 6 66 2 FQO0856D0
63 71 5 6.5 6 67 2 FQ0054D0
65 73 5 6.5 6 69 2 FQO0057D0
67 75 5 6.5 6 71 2 FQO0058D0
70 80 6 8 7 75 3 FQO0059D0
71 81 6 8 7 76 3 FQ0062D0
75 85 6 8 I 80 3 FQ0063D0
76 86 6 8 I 81 3 FQ0250D0
80 90 6 8 7 85 3 FQ0064D0
85 95 6 8 I 90 3 FQO0066D0
90 100 6 8 7 95 3 FQO0070DO0
95 105 6 8 7 100 3 FQO0071DO0
97 107 6 8 7 102 3 FQ0251D0
100 110 6 8 7 105 3 FQO0072D0
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Dust Seals for Reciprocal Movement (Installed with internal groove)

5] DSItype

@®Please check the application range on pages 12 and 13 before selecting the type.

51ess 1SN =N l
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Material

Iron rubber
(PUR)

NOK sign
uso1

M Please designate NOK part number and type & size on your order.

Example NOK part number:FQO0075D0

Type:DSI, Inner diameter:105, Outer diameter:115,

Thickness:6, Height:8

~

J

Nominal size of dust seal, and housing dimensions NOK
d (Inner diameter) | D (Outer diameter)| t (Thickness) h (Height) H aS B part number
105 115 6 8 7 110 3 FQO0075D0
106 116 6 8 7 111 3 FQO0078D0
110 120 6 8 7 115 3 FQ0079D0
112 122 6 8 7 117 4 FQ0082D0
118 128 6 8 7 123 4 FQ0085D0
120 130 6 8 7 125 4 FQ0087D0
125 138 7 9.5 8 132 4 FQ0091DO0
130 143 7 9.5 8 137 4 FQ0093D0
132 145 7 9.5 8 139 4 FQ0095D0
140 153 7 9.5 8 147 4 FQ0097D0
145 158 7 9.5 8 152 4 FQ0099D0
150 163 7 9.5 8 157 4 FQ0101DO
155 168 7 9.5 8 162 4 FQ0103D0
160 173 7 9.5 8 167 4 FQ0105D0
170 183 7 9.5 8 177 4 FQ0106D0
175 188 7 9.5 8 182 4 FQ0108D0
180 193 7 9.5 8 187 4 FQ0111DO
185 198 7 9.5 8 192 5 FQ0114D0
190 203 7 9.5 8 197 5 FQ0115D0
199 212 7 9.5 8 206 5 FQ0116D0
200 213 7 9.5 8 207 5 FQ0117D0
204 217 7 9.5 8 211 5 FQ0119D0
210 223 7 9.5 8 217 5 FQ0120D0
215 228 7 9.5 8 222 5 FQ0408D1
220 233 7 9.5 8 227 5 FQ0123D0
224 237 7 9.5 8 231 5 FQ0124D0
225 238 7 9.5 8 232 5 FQ0125D0
230 243 7 9.5 8 237 5 FQ0127D0
240 253 7 9.5 8 247 5 FQ0129D0
250 263 7 9.5 8 257 5 FQ0130D0
260 275 9 12 10 268 5 FQ0134D0
270 285 9 12 10 278 5 FQO0135D0
280 295 9 12 10 288 5 FQ0136D0
290 305 9 12 10 298 5 FQ0138D0
300 315 9 12 10 308 5 FQ0139D0




Dust Seals for Reciprocal Movement (Installed with internal groove)

: . M Please designate NOK part number and type & size on your order.
| Mateg:l NOKsign Example NOK part number:FQ0013CO0
type m?Pﬁ‘R) er U593 Type:LBlI, Inner diameter: 18, Outer diameter:26,
- -

Thickness:4.5, Height: 6

@®Please check the application range on pages 12 and 13 before selecting the type.

Rz12.5 H+0.2,B, Rz12.5
(Pt12.5) I (Pt12.5)

N
R R SPBF

h
t

O Tt Rz3.2 R Rz1.6~0.8

jAﬂ, ¢32) | [/ ? &

[ -
o :
The surface of the rod should be finished by
buffing (SPBF) to 0.8 to 1.6umRz(0.2 to 0.4pmRa).
®The roughnessis JISB0601:2001.
When regulation length cannot be kept, apply Pt.
Nominal size of dust seal, and housing dimensions NOK
d (Inner diameter) | D (Quter diameter)| t (Thickness) | h(Height) H 2S B part number
18 26 4.5 6 5 22.3 2 FQ0013C0
20 28 4.5 6 5 24.3 2 FQ0014C0
22 30 4.5 6 5 26.3 2 FQ0651C0
224 30.4 4.5 6.5 5 26.7 2 FQ0016CO0
25 33 4.5 6 5 29.3 2 FQ0018C0
26 34 4.5 6 5 30.3 2 FQ0841C0
28 36 4.5 6 5 32.3 2 FQ0023C0
30 38 5 6.5 6 34 2 FQ0025C1
31.5 39.5 5 6.5 6 35.5 2 FQ0027C0
32 40 5 6.5 6 36 2 FQ0568C1
34 42 5 6.5 6 38 2 FQ0285C0
35 43 5 6.5 6 39 2 FQO0031C1
35.5 43.5 5 6.5 6 39.5 2 FQ0034C0
38 46 5 6.5 6 42 2 FQO0281C1
40 48 5 6.5 6 44 2 FQ0035C1
45 53 5 6.5 6 49 2 FQO0039C1
48 56 5 6.5 6 52 2 FQ0272C0
50 58 5 6.5 6 54 2 FQ0041C0
55 63 5 6.5 6 59 2 FQ0045C1
56 64 5 6.5 6 60 2 FQ0048C1
58 66 5 6.5 6 62 2 FQ0286C0
60 68 5 6.5 6 64 2 FQ0049C1
63 71 5 6.5 6 67 2 FQ0054C0 [
65 73 5 6.5 6 69 2 FQ0057C1 L
70 80 6 8 7 75 3 FQ0059C0 B
71 81 6 8 7 76 3 FQ0062C0 |
75 85 6 8 7 80 3 FQ0063CO0 g
80 90 6 8 7 85 3 FQ0064C0 &
85 95 6 8 7 90 3 FQ0066C0 S
90 100 6 8 7 95 3 FQO0070C0
95 105 6 8 7 100 3 FQO0071CO0
100 110 6 8 7 105 3 FQO0072C0
105 115 6 8 7 110 3 FQO0075C0
110 120 6 8 7 115 3 FQ0079C1
112 122 6 8 7 117 3 FQ0082C0
125 138 7 9.5 8 132 3 FQ0091CO0
140 153 7 9.5 8 147 3 FQO0097C0
150 163 7 9.5 8 157 3 FQ0101CO
160 173 7 9.5 8 167 3 FQ0105C2
180 193 7 9.5 8 187 3 FQ0111CO0
185 198 7 9.5 8 192 3 FQ0114C0
200 213 7 9.5 8 207 3 FQ0117CO0
210 223 7 9.5 8 217 3 FQ0120C0
250 265 9 11.5 10 258 3 FQ0131CO0
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Dust Seals (Installed with internal groove)

Material NOK sign
Nitri(lﬁég?ber StandardﬁiSOS W Please designate NOK part number and type &size on your order.
- Example NOK part number: CL0480CO
Fluororubber  Heatresistant . di N di .
m (FKM) type: F357 Type. LBH, Inner |.ameter. 12, Outer diameter:20,
- -

Thickness:4.5, Height: 6

@®Please check the application range on pages 12 and 13 before selecting the type.

Rz125 |H+0.2,B Rz12.5
h (Pt12.5) — </ (Pt12.5)

t VN
S o R1 R1 SPBF
Rz6.3 R Rz1.6~0.8
= -- (Pt6.3) ( / R P

wr R =0.3 or below
N B - R1=0.5 or below

The surface of the rod should be finished by
buffing (SPBF) to 0.8 to 1.6umRz(0.2 to 0.4pmRa).

®The roughnessis JISB0601:2001.
When regulation length cannot be kept, apply Pt.

Nominal size of dust seal, and housing dimensions Standard (A505) Heat resistant (F357)
d (Inner diameter)| D (Outer diameter)| t (Thickness) | h (Height)|  H aS B [NOK part number|Nominal number| NOK part number [Nominal number
12 20 4.5 6 5 16.3 2 CL0480C0 LBH-12
12.5 20.5 4.5 6 5 16.8 2 CL0447C1 LBH-12.5
14 22 4.5 6 5 18.3 2 CL0432C0 LBH-14
16 24 4.5 6 5 20.3 2 CL0293C0 LBH-16 CL0293C3 | LBH-16F
18 26 4.5 6 5 22.3 2 CLoO011CO LBH-18 CL0011C6 LBH-18F
20 28 4.5 6 5 24.3 2 CLo017CO LBH-20 CLO017C4 LBH-20F
22 30 4.5 6 5 26.3 2 CL0240C0 LBH-22 CL0240C3 LBH-22F
22.4 30.4 4.5 6 5 26.7 2 CL0026C3 LBH-22.4 CL0026C6 LBH-22.4F
25 33 4.5 6 5 29.3 2 CL0031CO LBH-25 CL0031C2 LBH-25F
28 36 4.5 6 5 32.3 2 CL0042C0 LBH-28 CL0042C4 LBH-28F
30 38 5 6.5 6 34 2 CLo050C0 LBH-30 CL0050C3 LBH-30F
31.5 39.5 5 6.5 6 35.5 2 CL0054C0 LBH-31.5 | CL0054C3 | LBH-31.5F
32 40 5 6.5 6 36 2 CL0363C0 LBH-32 CL0363C3 | LBH-32F
85 43 5 6.5 6 39 2 CL0066C1 LBH-35 CL0066C4 LBH-35F
355 43.5 5 6.5 6 39.5 2 CLo072CO LBH-35.5 CLO072C4 LBH-35.5F
36 44 5 6.5 6 40 2 CL0335C1 LBH-36
40 48 5 6.5 6 44 2 CLO077C2 LBH-40 CLO077C4 LBH-40F
45 53 ) 6.5 6 49 2 CL0085CO0 LBH-45 CL0085C4 LBH-45F
50 58 5 6.5 6 54 2 CL0087C3 LBH-50 CLO087C5 LBH-50F
53 61 5 6.5 6 57 2 CL0100CO LBH-53 CL0100C2 | LBH-53F
55 63 5 6.5 6 59 2 CLO0104Co0 LBH-55 CL0104C2 LBH-55F
56 64 ) 6.5 6 60 2 CL0105C1 LBH-56 CL0105C4 LBH-56F
- 60 68 5 6.5 6 64 2 CLo107CoO LBH-60 CL0107C2 LBH-60F
L 63 71 5 6.5 6 67 2 CL0109C1 LBH-63 CL0109C3 | LBH-63F
B 65 73 5 6.5 6 69 2 CLO115Co0 LBH-65 CL0115C2 LBH-65F
H 67 75 5 6.5 6 71 2 CL0118C1 LBH-67 CL0118C2 LBH-67F
g 70 80 6 8 7 75 3 CL0121CO LBH-70 CL0121C3 LBH-70F
a 71 81 6 8 7 76 3 CL0125C0 LBH-71 CL0125C2 LBH-71F
g 75 85 6 8 7 80 3 CLO127CO LBH-75 CL0127C2 LBH-75F
80 90 6 8 7 85 3 CL0138C1 LBH-80 CL0138C3 | LBH-80F
85 95 6 8 7 90 3 CL0142C0 LBH-85 CL0142C3 LBH-85F
90 100 6 8 7 95 3 CL0149Co0 LBH-90 CL0149C4 LBH-90F
95 105 6 8 7 100 3 CL0152C0 LBH-95 CL0152C3 | LBH-95F
100 110 6 8 7 105 3 CL0154C2 LBH-100 CLO0154C4 LBH-100F
105 115 6 8 7 110 3 CL0476C0 LBH-105
106 116 6 8 7 111 3 CL0162CO LBH-106
110 120 6 8 7 115 3 CL0448Co0 LBH-110 CL0448C2 LBH-110F
112 122 6 8 7 117 3 CL0166C2 LBH-112 CL0166C3 LBH-112F
115 125 6 8 7 120 3 CL0478C0 LBH-115
118 128 6 8 7 123 3 CL0466CO LBH-118
120 133 7 9.5 8 127 3 CL0245C1 LBH-120
125 138 7 9.5 8 132 3 CLO171CO LBH-125 CLO0171C3 LBH-125F

Remark) In some products the part number and the one stamped on the product might be different.
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Dust Seals (Installed with internal groove)

Material
Nitrile rubber
(NBR)
Fluororubber
(FKM)

NOK sign X
Standard : W Please designate NOK part number and type &size on your order.
Heat resistant Example NOK part numper: CL0174CQ

type: F357 Type:LBH, Inner diameter: 132, Outer diameter: 145,

Thickness:7, Height:9.5

J

@®Please check the application range on pages 12 and 13 before selecting the type.

Nominal size of dust seal, and housing dimensions

Standard (A505)

Heat resistant (F357)

d (Inner diameter)| D (Quter diameter)| t (Thickness) | h (Height)|  H aS B |NOK part number| Nominal number | NOK part number |Nominal number
132 145 7 9.5 8 139 3 CL0174C0 | LBH-132
140 153 7 9.5 8 147 3 CL0179C1 | LBH-140 CL0179C4 | LBH-140F
145 158 7 9.5 8 152 3 CL0182C0O | LBH-145 CL0182C1 | LBH-145F
150 163 7 9.5 8 157 3 CL0185C0 | LBH-150 CL0185C1 | LBH-150F
155 168 7 9.5 8 162 3 CL0486C0 | LBH-155
160 173 7 9.5 8 167 3 CL0188C1 | LBH-160 CL0188C3 | LBH-160F
160 174 7 9.5 8 167 3 CL0487C0 | LBH-160A
165 178 7 9.5 8 172 3 CL0190CO | LBH-165
170 183 7 9.5 8 177 3 CL0488C0 | LBH-170
170 185 11 14 12 178 5 CL0191CO | LBH-170A
175 188 7 9.5 8 182 3 CL0193CO0 | LBH-175
180 193 7 9.5 8 187 3 CL0196C1 | LBH-180 CL0196C4 | LBH-180F
180 194 7 9.5 8 187 3 CL0489C0 | LBH-180A
190 203 7 9.5 8 197 3 CL0490C0 | LBH-190
200 213 7 9.5 8 207 3 CL0199C1 | LBH-200 CL0199C3 | LBH-200F
205 218 7 9.5 8 212 3 CL0446C0 | LBH-205
210 223 7 9.5 8 217 3 CL0324C1 | LBH-210
224 237 7 9.5 8 231 3 CL0204C1 | LBH-224 CL0204C2 | LBH-224F
240 256 10 13 11 248 4 CL0300CO | LBH-240
250 266 9 12 10 258 4 CL0207C0 | LBH-250A
250 266 10 13 11 258 4 CL0267C0 | LBH-250
280 296 9 12 10 288 4 CL0212C0 | LBH-280A | CL0212C2 | LBH-280AF
355 371 10 13 11 363 4 CL0532C0 | LBH-355
355 375 10 14 11 365 5 CL0301CO | LBH-355A
400 416 10 13 11 408 4 CL0529C0 | LBH-400
500 520 11.5 15.5 125 | 510 5 CL0460C0O | LBH-500

Remark) In some products the part number and the one stamped on the product might be different.
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Dust Seals (Installed with internal groove)

Material NOKsign
Nitrile Standard: MPlease designate NOK part number and type & size on your order.
rulbgeer cold A505 Example NOK part number: CL0533C0
m type (NBR) tg,p;?ﬂsstgnlt Type:LBHK, Inner diameter: 14, Outer diameter:24,
1

Thickness:4.8, Height: 6.7

@®Please check the application range on pages 12 and 13 before selecting the type.

+0.3

Rz125 _H'0° B, Rz12.5
h (Pt12.5) ™~/ (Pt12.5)
e R1 R1 SPBF
i i " R Rz1.6~0.8

0.1

’ @
ar-———Sr——d—-—
Q

oS

R =0.3 or below
R1=0.5 or below

The surface of the rod should be finished by
buffing (SPBF) to 0.8 to 1.6pmRz (0.2 to 0.4umRa).

®The roughnessis JISB 0601 :2001.
When regulation length cannot be kept, apply Pt.

Nominal size of dust seal, and housing dimensions NOK part number
d(Inner diameter) | D (Outer diameter)| t (Thickness) | h (Height) H @S B Standard (A505) | Cold resistant (A567)
14 24 4.8 6.7 5 19 3 CL0533C0 CL0533C1
18 30 5.8 7.8 6 24 3 CL0534C0 CL0534C1
20 32 5.8 7.8 6 26 3 CL0535C0 CL0535C1
25 37 5.8 7.8 6 31 3 CL0536C0 CL0536C1
28 40 5.8 7.8 6 34 3 CL0537C0 CL0537C1
30 42 5.8 7.8 6 36 3 CL0531C1 CL0531C0
31.5 44 6.8 8.8 7 38 3 CL0538C0 CL0538C1
35 47 6.8 8.8 7 41 3 CL0527C0 CL0527C1
355 47.5 6.8 8.8 7 41.5 3 CL0539C0 CL0539C1
40 52 6.8 8.8 7 46 3 CL0540C0 CL0540C1
45 57 6.8 8.8 7 51 3 CL0541Co0 CLO541C1
50 62 6.8 8.8 7 56 3 CL0542C0 CL0542C1
55 69 77 10 8 62 3 CL0543C0 CL0543C1
56 70 77 10 8 63 3 CL0544Co0 CL0544C1
60 74 7.7 10 8 67 3 CL0518C1 CL0518C2
63 77 7.7 10 8 70 3 CL0545C0 CL0545C1
65 79 77 10 8 72 3 CL0546C0 CL0546C1
70 84 77 10 8 77 3 CL0547C0 CL0547C1
71 85 7.7 10 8 78 3 CL0548C0 CL0548C1
75 89 7.7 10 8 82 3 CL0549C0 CL0549C1
80 94 77 10 8 87 3 CL0519C1 CL0519C2
85 99 77 10 8 92 3 CL0550C0 CL0550C1
90 104 7.7 10 8 97 3 CL0551C0 CLO551C1
- 95 109 7.7 10 8 102 3 CL0552C0 CL0552C1
100 114 77 10 8 107 3 CL0553C0 CL0553C1
b 105 121 8.7 11.4 9 113 4 CL0554C0 CL0554C1
H 106 120 7.7 10 8 113 3 CL0555C0 CL0555C1
K 110 126 8.7 11.4 9 118 4 CL0556C0 CL0556C1
g 112 128 8.7 11.4 9 120 4 CL0557C0 CL0557C1
s 115 131 8.7 11.4 9 123 4 CL0558C0 CL0558C1
g 118 134 8.7 11.4 9 126 4 CL0559C0 CL0559C1
120 136 8.7 11.4 9 128 4 CL0560CO0 CL0560C1

Remark) In some products the part number and the one stamped on the product might be different.
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Special Packings for Dust Seals

DSPB.y.

@®Please check the application range on pages 12 and 13 before selecting the type.

Oring

=
<
a
=
o
=
=
2
m
w
w
c
@

Rareflon ring

=
3
o
w
o
=
o
=y
a
2]
o
1%
[%]
5
o

Material
Rareﬂon (PTFE)

Nltrlle rubber
(NBR)

NOKsign
11VE W Please designate NOK part number and type &size on your order.
+ Example NOK part number: GS5500V0
A305 Type:DSPB, Inner diameter:4, Outer diameter:8.9,
Height:2.1
Rz12.5 H+g 2 /Rz12.5

(Pt12.5) =

(Pt12.5)

SPBF

&

C

Rz1.6~0.8
Ry ,R‘ Remove burrs and overturns
R\ &%R \
— 10°~15°
5
S| S (p,1 6‘x0
+ o8
o
(S
Rz6.3
(Pt6.3)
R =0.3 or below

R1=0.5 or below

The surface of the rod should be finished by
buffing (SPBF) to 0.8 to 1.6pmRz (0.2 to 0.4umRa).

®The roughnessis JISB 0601 :2001.

When regulation length cannot be kept, apply Pt.

Nominal Nominal size of dust seal, and housing dimensions NOK
number d (Inner diameter) | D (Outer diameter) h (Height) H C part number
DSPB 4 4 8.9 2.1 2.2 3.5 @ GS5500V0
5 5 9.9 2.1 2.2 3.5 @ GS5501V0
6 6 10.9 2.1 2.2 3.5 @ GS5502V0
7 7 11.9 2.1 2.2 3.5 @ GS5503V0
8S 8 12.9 2.1 2.2 35 @ GS5504V0
8 8 15.3 3.1 3.2 3.5 @ GS5505V0
10S 10 14.9 2.1 2.2 3.5 @ GS5506V0
10 10 17.3 31 3.2 3.5 @ GS5507V0
12S 12 16.9 2.1 2.2 4.5 @ GS5508V0
12 12 19.3 31 3.2 4.5 @ GS5509V0
14S 14 18.9 2.1 2.2 4.5 @ GS5510V0
14 14 21.3 31 3.2 4.5 @ GS5511V0
15S 15 19.9 2.1 2.2 4.5 @ GS5512V0
15 15 22.3 3.1 3.2 4.5 @ GS5513V0
16S 16 20.9 2.1 2.2 4.5 @ GS5514V0
16 16 233 31 3.2 4.5 @ GS5515V0
18S 18 22.9 2.1 2.2 4.5 @ GS5516V0
18 18 253 3.1 3.2 4.5 @ GS5517V0
20S 20 273 3.1 3.2 4.5 @ GS5518V0
20 20 30.7 4.1 4.2 4.5 @ GS5519V0
22S 22 29.3 31 3.2 4.5 @ GS5520V0
22 22 32.7 4.1 4.2 4.5 @ GS5521V0
22.4S 22.4 29.7 3.1 3.2 4.5 @ GS5522V0
22.4 22.4 33.1 4.1 4.2 4.5 @ GS5523V0
25S 25 323 31 3.2 5.5 @ GS5524V0
25 25 35.7 4.1 4.2 5.5 @ GS5525V0
28S 28 35.3 3.1 3.2 5.5 @ GS5526V0
28 28 38.7 4.1 4.2 5.5 @ GS5527V0
30S 30 37.3 3.1 3.2 5.5 @ GS5528V0
30 30 40.7 4.1 4.2 5.5 @ GS5529V0
32S 32 39.3 3.1 3.2 5.5 GS5530V0
32 32 42.7 4.1 4.2 5.5 GS5531V0
35S 35 42.3 31 3.2 5.5 GS5532V0
35 35 45.7 4.1 4.2 5.5 GS5533V0
35.5S 355 42.8 31 3.2 5.5 GS5534V0
35.5 35.5 46.2 4.1 4.2 5.5 GS5535V0
36S 36 43.3 31 3.2 5.5 GS5536V0
36 36 46.7 4.1 4.2 5.5 GS5537V0
38S 38 48.7 4.1 4.2 5.5 GS5538V0
38 38 53.1 6.1 6.3 5.5 GS5539V0
40S 40 50.7 4.1 4.2 5.5 GS5540V0
40 40 55.1 6.1 6.3 5.5 GS5541V0

Remark) When using the packing with @, provide separate grooves.

s|eas isng m'ucnU.
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Special Packings for Dust Seals

- DSPB.

@®Please check the application range on pages 12 and 13 before selecting the type.

Material
Rareflon (PTFE)

Nltrlle rubber
(NBR)

NOKsign

11YF
+
A305

W Please designate NOK part number and type &size on your order.

Example NOK part number: GS5500V0

Type:DSPB, Inner diameter:42, Outer diameter:52.7,

Height:4.1

J

Nominal Nominal size of dust seal, and housing dimensions NOK
number d (Inner diameter) | D (Outer diameter) h (Height) H C part number
DSPB 42S 42 52.7 4.1 4.2 5.5 GS5542V0
42 42 57.1 6.1 6.3 5.5 GS5543V0
45S 45 55.7 4.1 4.2 5.5 GS5544V0
45 45 60.1 6.1 6.3 5.5 GS5545V0
50S 50 60.7 4.1 4.2 5.5 GS5546V0
50 50 65.1 6.1 6.3 5.5 GS5547V0
56S 56 66.7 4.1 4.2 7 GS5548V0
56 56 71.1 6.1 6.3 7 GS5549V0
60S 60 70.7 4.1 4.2 7 GS5550V0
60 60 75.1 6.1 6.3 7 GS5551V0
63 63 78.1 6.1 6.3 7 GS5552V0
65 65 80.1 6.1 6.3 7 GS5553V0
67 67 82.1 6.1 6.3 7 GS5554V0
70 70 85.1 6.1 6.3 7 GS5555V0
71 71 86.1 6.1 6.3 7 GS5556V0
75 75 90.1 6.1 6.3 7 GS5557V0
80 80 95.1 6.1 6.3 7 GS5558V0
85 85 100.1 6.1 6.3 7 GS5559V0
90 90 105.1 6.1 6.3 7 GS5560V0
95 95 110.1 6.1 6.3 7 GS5561V0
100 100 115.1 6.1 6.3 7 GS5562V0
105 105 120.1 6.1 6.3 7 GS5563V0
110 110 125.1 6.1 6.3 7 GS5564V0
112 112 127.1 6.1 6.3 7 GS5565V0
115 115 130.1 6.1 6.3 7 GS5566V0
120 120 135.1 6.1 6.3 7 GS5567V0
125 125 140.1 6.1 6.3 7 GS5568V0
130 130 145.1 6.1 6.3 7 GS5569V0
135 135 150.1 6.1 6.3 7 GS5570V0
140 140 155.1 6.1 6.3 7 GS5571V0
150 150 165.1 6.1 6.3 7 GS5572V0
160 160 175.1 6.1 6.3 7 GS5573V0
170 170 185.1 6.1 6.3 7 GS5574V0
180 180 195.1 6.1 6.3 7 GS5575V0




Dust Seals for Reciprocal Movement

DLI..

Material
Iron rubber
(PUR)

+
Metal case
(SPCQ)

NOKssign

Outer diameter (D)
160mm or below: U801
more than 160mm:U593

+

M Please designate NOK part number and type & size on your order.
Example NOK part number: FD9991EQ
Type:DLI, Inner diameter:40, Outer diameter:50,
Height:5

@®Please check the application range on pages 14 and 15 before selecting the type.

1

H Rz12.5
(Pt12.5)

@DH8

\ od h9

I Rz12.5
(Pt12.5)

Rz6.3
(Pt6.3)

30>/

®The roughnessis JISB 0601 :2001.

When regulation length cannot be kept, apply Pt.

Nominal size of dust seal, and housing dimensions NOK
d (Inner diameter) D (Outer diameter) h (Height) Hi33 part number
40 50 5 5 FD9991E0
50 60 5 5 FD9990EO0
55 68 6 6 FD9996E0
60 75 6 6 FD3191F0
Nominal size of dust seal, and housing dimensions NOK

d (Inner diameter) D (Outer diameter) h (Height) H:38 part number
65 80 8 8 FD9994E0
70 85 8 8 FD9922E0
75 90 8 8 FD3598E0
90 105 8 8 FD3916E0
95 110 8 8 FD3978F0
100 115 8 8 FD6715E0
105 120 8 8 FD4141F0
110 125 8 8 FD9993E0
115 130 8 8 FD9984E0
120 135 8 8 FD9938E0
125 140 8 8 FD9995E0
140 170 10 10 FD9969E0
145 160 8 8 FD6713E0Q
150 180 11 11 FD9956E0
160 180 8 8 FD6712E0Q
160 190 8 8 FD6710EOQ
160 190 13 13 FD4710E0
170 200 13 13 FD4792E0
175 205 8 8 FD6711E0Q
180 200 8 8 FD6727EOQ
180 210 13 13 FD6759E0
190 210 8 8 FD6728E0
200 220 8 8 FD6729E0
200 230 8 8 FD6730EO0
200 230 13 13 FD6723E0
220 250 13 13 FD9975E0
220 255 14 14 FD6774EQ
230 255 14 14 FD6793E0
240 270 13 13 FD6724E0
240 275 14 14 FD6763E0Q
250 280 13 13 FD6725E0

51eas1sNa == .
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Dust Seals for Reciprocal Movement

DLI2,..=

Material

NOKsign

tal case (SpPcc)

U451
+

M Please designate NOK part number and type & size on your order.

Example NOK part number: FD2032G0

Type:DLI2, Inner diameter:35, Outer diameter:45,
Height:4

@®Please check the application range on pages 14 and 15 before selecting the type.

1

Rz12.5
7 (Pt12.5)

Rz12.5
(Pt12.5)

@DH8

\ od h9

A s

1 F

Rz6.3
(Pt6.3)

30>/

s

®The roughnessis JISB 0601 :2001.
When regulation length cannot be kept, apply Pt.

Nominal size of dust seal, and housing dimensions NOK

d (Inner diameter) D (Outer diameter) h (Height) Hi33 part number

35 45 4 4 FD2032G0

40 50 5 5 FD9991E1

50 60 5 5 FD9990E1

55 68 6 6 FD9996E1
Nominal size of dust seal, and housing dimensions NOK

d (Inner diameter) D (Outer diameter) h (Height) H:38 part number

60 75 8 8 FD3192E1

65 80 8 8 FD9994E1

70 85 8 8 FD9922E1

75 90 8 8 FD3598E1

85 100 8 8 FD9989E1

95 110 8 8 FD3978F1

110 125 8 8 FD9993E1l

120 135 8 8 FD9938E1

125 140 8 8 FD9995E1

140 155 8 8 FD6714E1

145 160 8 8 FD6713E1




Buffer Ring Material NOK sign
Standard:U801
Iro?P%IE)ber Heat resistant: U641
¥ Super heat resistant: UH05
Polyamide +

Inner diameter (d)
160mm or below: 12NM
more than 160mm:80NP

resin
(PA)

HBY.

@®Please check the application range on pages 14 and 15 before selecting the type.

Rz125 H'8?

(Pt12.5)

W Please designate NOK part number and type & size on your order.

Example NOK part number: FQ0253F3
Type:HBY, Inner diameter: 40, Outer diameter:55.5,
Height: 6

Rz12.5
(Pt12.5)

Rz3.2
7 (Pt3.2)

SPBF
Rz1.6~0.8

Remove burrs and overturns

|
2d Hof8
GD+82

R =0.3 or below

The surface of the rod should be finished by

How to determine B dimension
Please determine B dimension according to the table below. If you require
smaller B dimension because of the cylinder configuration, please consult NOK.

buffing (SPBF) to 0.8 to 1.6umRz(0.2 to 0.4pmRa).

®The roughnessis JISB0601:2001.
When regulation length cannot be kept, apply Pt.

Maximum service pressure 35MPa 42MPa 50MPa
B dimension B=od+0.8 B=od+04 B=w@d+0.25
Nominal size of buffer ring, and housing dimensions NOK part number
d(Inner diameter) | D (Outer diameter)| h(Height) H Standard (U801) Heat resistant (U641) | Super heat resistant (UH05)
40 55.5 6 6.3 FQO0253F3 FQ0253F4
45 60.5 6 6.3 FQ0254F5 FQ0254F6
50 65.5 6 6.3 FQ0255F4 FQO0255F3 FQO0255F7
55 70.5 6 6.3 FQO0256F4 FQO0256F5 FQO0256F7
60 75.5 6 6.3 FQO0257F4 FQO0257F5 FQO0257F6
65 80.5 6 6.3 FQ0258F4 FQO0258F3 FQO0258F7
70 85.5 6 6.3 FQO0244F5 FQO0244F4 FQO0244F8
75 90.5 6 6.3 FQO0245F5 FQO0245F4 FQO0245F8
80 95.5 6 6.3 FQ0246F6 FQO0246F5 FQO0246F9
85 100.5 6 6.3 FQO0259F5 FQ0259F6 FQ1226F0
90 105.5 6 6.3 FQO0260F6 FQO0260F5 FQO0260F9
95 110.5 6 6.3 FQO575F6 FQO575F4 FQ1225F0
100 115.5 6 6.3 FQO0261F7 FQO0261F5 FQ1214F1
105 120.5 6 6.3 FQ0629F6 FQO0629F5 FQ1244F0
110 125.5 6 6.3 FQO0262F6 FQO0262F4 FQ1220F0
115 130.5 6 6.3 FQO0868F5 FQO0868F4 FQO868F7
120 135.5 6 6.3 FQ0263F4 FQO0263F5 FQ0263F8
125 140.5 6 6.3 FQO0842F3 FQO0842F4 FQO0842F7
130 145.5 6 6.3 FQO0264F5 FQO0264F4 FQO0264F8
132 147.5 6 6.3 FQO784F2 FQO784F3
135 150.5 6 6.3 FQO0904F2 FQO0904F3
140 155.5 6 6.3 FQ0265F5 FQ0265F4 FQ0265F6
150 165.5 6 6.3 FQO871F3 FQO0871F4 FQO0871F6
160 175.5 6 6.3 FQ0433F4 FQO0433F5 FQ0433F6
170 185.5 6 6.3 FQO603F0 FQO0603F1 FQ00603-F6A
180 195.5 6 6.3 FQO0451F0 FQO0451F1 FQO0451F3
190 205.5 6 6.3 FQO0646F0 FQO0646F1
200 221 7.7 8 FQO0830F0 FQO0830F2 FQO0830F3
210 231 7.7 8 FQO0824F0 FQ0824F2 FQO0824F3

poy Joy -<m:|:.

117



Buffer Ring

Material NOKsign
Rareflon (PTFE)  55yE MPlease designate NOK part number and type & size on your order.
o i Example NOK part number: GS5000V6
m type N'm(lﬁBrg)b ber  A305 Type:HBTS, Inner diameter:4, Outer diameter:8.9,
Height:2

@®Please check the application range on pages 14 and 15 before selecting the type.

&g 1Y /REY
‘N
SPBF
Rz16~0.8
Ri R1 Remove burrs and overturns
R R \
10°~15°
B B S —
= ) -8)
7]
('I!;Zt%%) \ WLX L"J R R =0.3 or below
R1=0.5 or below
The surface of the rod should be finished by
buffing(SPBF) to 0.8 to 1.6umRz (0.2 to 0.4umRa).
®The roughnessis JISB 0601 :2001.
When regulation length cannot be kept, apply Pt.
How to determine B dimension
To determine B dimension, please refer to the graph in the right for the
maximum extrusion gap (one side) considering the eccentricity of operating 08
condition of the rod.
5 0.6
g N
(gmmna;; 02
0 10 20 30 40
Oil pressure (MPa)
Nominal Nominal size of buffer ring, and housing dimensions NOK
number d(Innerdiameter) | D(Outer diameter) h (Height) H part number
HBTS 4 4 8.9 2 2.2 @® GS5000V6
5 5 9.9 2 2.2 @ GS5001V6
6 6 10.9 2 2.2 @ GS5002V6
7 7 11.9 2 2.2 @ GS5003V6
8 8 15.3 2.9 3.2 @ GS5005V6
10 10 17.3 2.9 3.2 @ GS5007V6
12 12 19.3 2.9 3.2 @ GS5009V6
14 14 21.3 2.9 3.2 @ GS5011Ve
15 15 22.3 2.9 3.2 @ GS5013V6
16 16 23.3 2.9 3.2 @ GS5015V6
18 18 25.3 2.9 3.2 @ GS5017V6
20 20 30.7 3.9 4.2 @ GS5019V6
22 22 32.7 3.9 4.2 @ GS5021V6
22.4 22.4 33.1 3.9 4.2 @ GS5023V6
N 25 25 35.7 3.9 4.2 @ GS5025V6
H 28 28 38.7 3.9 4.2 @ GS5027V6
? 30 30 40.7 3.9 4.2 @ GS5029V6
S 32 32 42.7 3.9 4.2 GS5031V6
Py 35 35 45.7 3.9 4.2 GS5033V6
® 35.5 35.5 46.2 3.9 4.2 GS5035V6
= 36 36 46.7 3.9 4.2 GS5037V6
38 38 53.1 5.9 6.3 GS5039V6
40 40 55.1 5.9 6.3 GS5041V6
42 42 57.1 5.9 6.3 GS5043V6
45 45 60.1 5.9 6.3 GS5045V6
50 50 65.1 5.9 6.3 GS5047V6
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Remark) When using the packing with @, provide separate grooves.




Buffer Ring

H BTStype

Material
Rareflon (PTFE)  5gyE

Nitrile rubber
(NBR)

NOKsign

+
A305

W Please designate NOK part number and type &size on your order.

Example NOK part number: GS5049V6
Type:HBTS, Inner diameter:56, Outer diameter:71.1,

Height:5.9 )
@®Please check the application range on pages 14 and 15 before selecting the type.
Nominal Nominal size of buffer ring, and housing dimensions NOK
number d(Inner diameter) | D(Outer diameter) h (Height) H part number
HBTS 56 56 71.1 5.9 6.3 GS5049V6
60 60 75.1 5.9 6.3 GS5051V6
63 63 78.1 5.9 6.3 GS5052V6
65 65 80.1 5.9 6.3 GS5053V6
67 67 82.1 5.9 6.3 GS5054V6
70 70 85.1 5.9 6.3 GS5055V6
71 71 86.1 5.9 6.3 GS5056V6
75 75 90.1 5.9 6.3 GS5057V6
80 80 95.1 5.9 6.3 GS5058V6
85 85 100.1 5.9 6.3 GS5059V6
90 90 105.1 5.9 6.3 GS5060V6
95 95 110.1 5.9 6.3 GS5061V6
100 100 115.1 5.9 6.3 GS5062V6
105 105 120.1 5.9 6.3 GS5063V6
110 110 125.1 5.9 6.3 GS5064V6
112 112 127.1 5.9 6.3 GS5065V6
115 115 130.1 5.9 6.3 GS5066V6
120 120 135.1 5.9 6.3 GS5067V6
125 125 140.1 5.9 6.3 GS5068V6
130 130 145.1 5.9 6.3 GS5069V6
135 135 150.1 5.9 6.3 GS5070V6
140 140 155.1 5.9 6.3 GS5071V6
150 150 165.1 5.9 6.3 GS5072V6
160 160 175.1 5.9 6.3 GS5073V6
170 170 185.1 5.9 6.3 GS5074V6
180 180 195.1 5.9 6.3 GS5075V6

poy 10} m—|m:|:l
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Wear Ring

Material NOK sign M Please designate NOK part number and type & size on your order.
5 type R&Eﬁﬁg“ 05ZF Example NOK part number: GZ1291V0
Type:RYT, Thickness:2, Height:8
- - |

@®Please check the application range on pages 14 and 15 before selecting the type.

Rz125  H'$!  /Rz125
(Pt12.5) (Pt12.5)
Rz12.5
[ (Pt12.5)
t ZXXXX\T 2 i
R R J
]
Nl T
8l o
o1l e _ «%,l* o3| T
s e =S
\ RLB
#%0ne roll length is 10 m. et B | B ( Rz3.2704
R=0.3 or below
Remark) B gﬂmension ShOUld be | Theinnersurface of the cylinder tube should be finished by
determined according to the | burnishing(RLB) or honing(GH) to 0.4 to 3.2um Rz (0.1 to 0.8um Ra).
packing used. Especially under severe lubricating condition, burnishing is required.

®The roughnessis JISB0601:2001.
When regulation length cannot be kept, apply Pt.

Remark) Determine the length of wear ring = L according to
the formula below.

sl L=m-(D-t)-S

N

Nominal Nominal size of wear ring Housing dimensions NOK
number t (Thickness) | h(Height) S @D ad H part number
RYT 8 2 8 1~15 18~63 D-4 8 GZ1291V0
10 2 10 1~2 33~80 D-4 10 GZ1292V0
15 2.5 15 1.5~3 41~130 D-5 15 GZ1293V0
20 2.5 20 2~4 65~160 D-5 20 GZ1294V0
25 2.5 25 2~6 85~225 D-5 25 GZ1295V0
30 2.5 30 3~6.5 112~250 D-5 30 GZ1296V0
35 2.5 35 3.5~8 132~300 D-5 35 GZ1297V0
40 2.5 40 4~9 150~350 D-5 40 GZ1298V0
45 2.5 45 4~10 165~400 D-5 45 GZ1299V0
50 3 50 5~11 205~450 D-6 50 GZ1300V0
55 3 55 6~13 230~500 D-6 55 GZ1301V0
60 3 60 7~15 260~600 D-6 60 GZ1302V0
70 3 70 8~28 290~1000 D-6 70 GZ1303V0

-|-<:nl

Remark) RYT type wear ring of other dimensions than the above can be available on demand, please consult NOK.
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Wear Ring (for U type packings)

WRtype

@®Please check the application range on pages 14 and 15 before selecting the type.

Material

Fabric reinforced
phenolic resin

NOK sign

12RS

M Please designate NOK part number and type & size on your order.
Example NOK part number: GW0241P0
Type:WR, Inner diameter: 14, Outer diameter:18,

oD
od

Height:8
Rz12.5 Rz12.5 , H*9! Rz12.5
(Pt12.5) (Pt12.5) (Pt12.5)
g Rz6.3
o9 (Pt6.3)
- | 20°~30°

oDH9

Remove burrs and overturns

h L

Remark) B dimension should be
determined according to the

packing used.

R=0.3 or below

Theinner surface of the cylinder tube should be finished by
burnishing(RLB) or honing(GH) to 0.4 to 3.2um Rz (0.1 to 0.8pm Ra).
Especially under severe lubricating condition, burnishing is required.

®The roughnessis JISB 0601 :2001.
When regulation length cannot be kept, apply Pt.

Nominal Nominal size of wear ring, and housing dimensions NOK

number d (Inner diameter) | D (Outer diameter) h (Height) t (Thickness) H part number

WR 18 14 18 8 2 8 GWO0241P0
19.2 15.2 19.2 8 2 8 GWO0242P0
20 16 20 8 2 8 GWO0243P0
22 18 22 8 2 8 GWO0244P0
24 20 24 8 2 8 GWO0245P0
25 21 25 8 2 8 GW0246P0
26 22 26 8 2 8 GWO0247P0
28 24 28 8 2 8 GW0248P0
30 26 30 8 2 8 GW0249P0
31 27 31 8 2 8 GWO0250P0
31.5 27.5 31.5 8 2 8 GWO0251P0
33 29 33 10 2 10 GWO0252P0
35 31 35 10 2 10 GWO0253P0
35.5 31.5 35.5 10 2 10 GWO0255P0
38 34 38 10 2 10 GWO0256P0
40 36 40 10 2 10 GWO0257P0
41 37 41 15 2 15 GWO0258P0
43 38 43 15 2.5 15 GWO0259P0
44.5 39.5 44.5 15 2.5 15 GWO0260P0
45 40 45 15 2.5 15 GWO0261P0
50 45 50 15 2.5 15 GWO0006P1
55 50 55 15 2.5 15 GW0264P0
56 51 56 15 2.5 15 GWO0010P1
60 55 60 15 2.5 15 GWO0012P1
61 56 61 15 2.5 15 GWO0267P0
63 58 63 15 2.5 15 GWO0268P0
65 60 65 20 2.5 20 GWO0269P0
66 61 66 20 2.5 20 GWO0270P0
69 64 69 20 2.5 20 GWO0271P0
70 65 70 20 2.5 20 GWO0019P1
71 66 71 20 2.5 20 GWO0192P1
75 70 75 20 2.5 20 GWO0021P1
76 71 76 20 2.5 20 GWO0746P0
80 75 80 20 2.5 20 GWO0027P1
85 79 85 25 3 25 GWO0030P1
90 84 90 25 3 25 GWO0036P1
95 89 95 25 3 25 GWO0167P1
100 94 100 25 3 25 GWO0041P3
105 99 105 25 3 25 GWO0278P0
110 104 110 25 3 25 GWO0051P1

:UE.
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5] WRtype

-
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Wear Ring (for U type packings)

Material

Fabric reinforced
phenolic resin

NOK sign
12RS

@®Please check the application range on pages 14 and 15 before selecting the type.

M Please designate NOK part number and type & size on your order.

Example NOK part number: GW0280P0

Type:WR, Inner diameter: 106, Outer diameter:112,
Height: 30

~

Nominal Nominal size of wear ring, and housing dimensions NOK

number d(Inner diameter) | D (Outer diameter) h (Height) t (Thickness) H part number

WR 112 106 112 30 3 30 GWO0280P0
115 109 115 30 3 30 GWO0055P2
120 114 120 30 3 30 GWO0059P1
125 119 125 30 3 30 GWO0283P0
130 123 130 30 3.5 30 GWO0065P1
132 125 132 35 3.5 35 GWO0285P0
140 133 140 35 3.5 35 GWO0075P1
150 143 150 35 3.5 35 GWO0086P1
157 150 157 40 3.5 40 GWO0287P0
160 153 160 40 3.5 40 GWO0093P2
165 157 165 45 4 45 GWO0289P0
170 162 170 45 4 45 GWO0290P0
180 172 180 45 4 45 GWO0104P1
185 177 185 45 4 45 GWO0292P0
190 182 190 45 4 45 GWO0293P0
200 192 200 45 4 45 GWO0109P1
205 197 205 50 4 50 GWO0181P1
210 202 210 50 4 50 GWO0296P0
220 212 220 50 4 50 GWO0297P0
224 216 224 50 4 50 GWO0298P0
225 217 225 50 4 50 GWO0115P1
230 222 230 55 4 55 GWO0300PO
240 232 240 55 4 55 GWO0301P0
250 242 250 55 4 55 GWO0122P1
260 252 260 60 4 60 GWO0303P0
270 262 270 60 4 60 GWO0304P0
275 267 275 60 4 60 GWO0305P0
290 282 290 70 4 70 GWO0307P0
297 289 297 70 4 70 GWO0308P0
300 292 300 70 4 70 GWO0309P0
312 304 312 70 4 70 GWO0310P0
332 324 332 70 4 70 GWO0311P0




Wear Ring (for packings of SPG and SPGW type)

3 : M Please designate NOK part number and type & size on your order.
Fab::lcart;:;lrced NOKsign Example NOK part number: GW0249P0
type phenolic resin 12RS Type:\{VR, Inner diameter:26, Outer diameter:30,
- -

Height:8

@®Please check the application range on pages 14 and 15 before selecting the type.

Rz12.5  H*J! Rz12.5

(Pt12.5) (Pt12.5) RZ135
% : Rz6.3
= Y N (Pt12.5) (Pt6.3)
- | 20°~30°

U Remove burrs and overturns
[]
33 : I / -—H—-——-
]
RLB
— N\l iRy 4R Rz3.2~0.4
IS
Remark) B dimension should be | The inner surface of the cylinder tube should be finished by
determined according to the | burnishing(RLB) or honing(GH) to 0.4 to 3.2um Rz (0.1 to 0.8um Ra).
packing used. Especially under severe lubricating condition, burnishing is required.
®The roughnessis JISB 0601 :2001.
When regulation length cannot be kept, apply Pt.
Nominal Nominal size of wear ring, and housing dimensions NOK

number d (Inner diameter) | D (Outer diameter) h (Height) t (Thickness) H part number
WR 30W 26 30 8 2 8 GW0249P0
31.5W 27.5 315 8 2 8 GWO0251P0
32W 28 32 8 2 8 GWO0314P0
35W 31 35 8 2 8 GWO0315P0
35.5W 315 35.5 8 2 8 GWO0316P0
40W 36 40 8 2 8 GWO0317P0
45W 40 45 8 2.5 8 GWO0318P0
50W 45 50 8 2.5 8 GWO0279P0
55W 50 55 8 2.5 8 GWO0319P0
56W 51 56 8 2.5 8 GWO0320P0
60W 55 60 8 2.5 8 GWO0321P0
63W 58 63 8 2.5 8 GW0322P0
65W 60 65 10 2.5 10 GWO0323P0
69W 64 69 10 2.5 10 GWO0324P0
70W 65 70 10 2.5 10 GWO0018P1
71W 66 71 10 2.5 10 GWO0326P0
75W 70 75 10 2.5 10 GWO0327P0
80W 75 80 10 2.5 10 GWO0025P1
85W 79 85 15 3 15 GWO0329P0
90W 84 90 15 3 15 GWO0330P0
95W 89 95 15 3 15 GWO0331P0
100W 94 100 15 3 15 GWO0332P0
108W 102 108 15 3 15 GWO0333P0
110W 104 110 15 3 15 GWO0334P0
112W 106 112 15 3 15 GWO0335P0
120W 114 120 15 3 15 GWO0336P0
125W 119 125 15 3 15 GWO0337P0
130W 123 130 15 3.5 15 GWO0338P0
140W 133 140 20 3.5 20 GWO0339P0
150W 143 150 20 3.5 20 GWO0340P0
160W 153 160 20 3.5 20 GWO0341P0
170W 162 170 25 4 25 GWO0342P0
180W 172 180 25 4 25 GWO0343P0
190W 182 190 25 4 25 GWO0344P0
200W 192 200 25 4 25 GWO0345P0
204W 196 204 25 4 25 GWO0346P0
210W 202 210 25 4 25 GWO0347P0
224W 216 224 25 4 25 GWO0348P0
225W 217 225 25 4 25 GWO0349P0
230W 222 230 30 4 30 GWO0350P0
240W 232 240 30 4 30 GWO0351P0
250W 242 250 30 4 30 GWO0352P0
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Wear Ring (Combined piston/rod)

: . M Please designate NOK part number and type & size on your order.
Rh::itne:s:r NOK sign Example NOK part number: GW1375V0
type polyester 88RS Type:WR, Inner diameter: 18, Outer diameter:21.1,
- |

Height:3.9

@®Please check the application range on pages 14 and 15 before selecting the type.

for Piston for Rod
Rz125 = H*9! Rz12.5
Rz12.5 Rz125 | H'§? Rz12.5 Pt125 Pt12:5
- (Pt12.5) (Pt12.5) (Pt12.5) - : . :
=i Rz6.3 SPBF
=
= I (Pt6.3) RZ16~038
= e T 20°~30 Remove burrs and
‘ - ‘ R Remove burrs and - — overturns
overturns R R ) O
R=====pR < = 110°~15°

oD
od
@DH9

Y
2d+0.5+0.1 j;r=-

RLB
Rz3.2~0.4

Remark) B dimension should _hJ L (E%glg)
be determined according
to the packing used.

F’ff 4

R=0.3 or below || Theinner surface of the cylinder tube should be finished by R=0.3 or below || The surface of the rod should be finished by
burn|§h|ng(RLB) or honmg(GH)_to 0.4t03.2umRz (0.1 toAO.BumARa). buffing (SPBF) to 0.8 to 1.6umRz(0.2 to 0.4pumRa).
Especially under severe lubricating condition, burnishing is required.
®The roughnessis JISB 0601 :2001. When regulation length cannot be kept, apply Pt.
Nominal Nominal size of wear ring, and housing dimensions NOK

number d(Inner diameter) | D (Outer diameter)|  h(Height) t (Thickness) H part number
WR 18 -21.1LC 18 21.1 3.9 1.55 4 GW1375V0
22.4-2551LC 22.4 25.5 3.9 1.55 4 GW1376V0
22.4-27.4LD 22.4 27.4 5.5 2.5 5.6 GW1279V0
28 -31.1LC 28 31.1 3.9 1.55 4 GW1377V0
28 -33 LD 28 33 5.5 2.5 5.6 GW1280V0
35 -40 LD 35 40 5.5 2.5 5.6 GW1281V0
35.5-40.5LD 35.5 40.5 5.5 2.5 5.6 GW1355V0
35.5-40.5LA 35.5 40.5 9.5 2.5 9.7 GW1282V0
45 -50 LD 45 50 5.5 2.5 5.6 GW1283V0
45 -50 LA 45 50 9.5 2.5 9.7 GW1284V0
56 -61 LD 56 61 5.5 2.5 5.6 GW1356V0
56 -61 LA 56 61 9.5 2.5 9.7 GW1285V0
58 -63 LD 58 63 5.5 2.5 5.6 GW1345V0
58 -63 LA 58 63 9.5 2.5 9.7 GW1286V0
63 -68 LD 63 68 5.5 2.5 5.6 GW1357V0
63 -68 LA 63 68 9.5 2.5 9.7 GW1287V0
67 -72 LD 67 72 5.5 2.5 5.6 GW1358V0
67 -72 LA 67 72 9.5 2.5 9.7 GW1288V0
71 -76 LD 71 76 5.5 2.5 5.6 GW1359V0
71 -76 LA 71 76 9.5 2.5 9.7 GW1289V0
75 -80 LD 75 80 5.5 2.5 5.6 GW1335V0
75 -80 LA 75 80 9.5 2.5 9.7 GW1290V0
80 -85 LA 80 85 9.5 2.5 9.7 GW1360V0
80 -85 LB 80 85 14.8 2.5 15.0 GW1291V0
85 -90 LA 85 90 9.5 2.5 9.7 GW1320V0
85 -90 LB 85 90 14.8 2.5 15.0 GW1292V0
90 -95 LA 90 95 9.5 2.5 9.7 GW1361V0
90 -95 LB 90 95 14.8 2.5 15.0 GW1293V0
95 -100LD 95 100 5.5 2.5 5.6 GW1346V0
95 -100LA 95 100 9.5 2.5 9.7 GW1294V0
100 -105LA 100 105 9.5 2.5 9.7 GW1362V0
- 100 -105LB 100 105 14.8 2.5 15.0 GW1295V0
w 112 -117LA 112 117 9.5 2.5 9.7 GW1363V0
R 112 -117LB 112 117 14.8 2.5 15.0 GW1296V0
120 -125LA 120 125 9.5 2.5 9.7 GW1347V0
120 -125LB 120 125 14.8 2.5 15.0 GW1297V0
125 -130LA 125 130 9.5 2.5 9.7 GW1364V0
125 -130LB 125 130 14.8 2.5 15.0 GW1298V0
135 -140LA 135 140 9.5 2.5 9.7 GW1348V0
135 -140LB 135 140 14.8 2.5 15.0 GW1299V0

124



Wear Ring (Combined piston/rod)

WRtype

@®Please check the application range on pages 14 and 15 before selecting the type.

Material

Resin fiber
polyester

NOK sign
88RS

M Please designate NOK part number and type & size on your order.

Example NOK part number: GW1365V0

Type:WR, Inner diameter:140, Outer diameter: 145,

Height:14.8

~

Nominal Nominal size of wear ring, and housing dimensions NOK
number d(Inner diameter) | D (Outer diameter)|  h (Height) t (Thickness) H part number
WR 140-145LB 140 145 14.8 2.5 15.0 GW1365V0
140- 145 LE 140 145 24.5 2.5 25.0 GW1300V0
145-150 LA 145 150 9.5 2.5 9.7 GW1349V0
145-150 LB 145 150 14.8 2.5 15.0 GW1301V0
155-160 LA 155 160 9.5 2.5 9.7 GW1350V0
155-160 LB 155 160 14.8 2.5 15.0 GW1302V0
160- 165 LB 160 165 14.8 2.5 15.0 GW1366V0
160 - 165 LE 160 165 24.5 2.5 25.0 GW1303V0
175-180LB 175 180 14.8 2.5 15.0 GW1351V0
175-180 LE 175 180 24.5 2.5 25.0 GW1304V0
180-185LB 180 185 14.8 2.5 15.0 GW1367V0
180-185LE 180 185 24.5 2.5 25.0 GW1305V0
195-200LB 195 200 14.8 2.5 15.0 GW1352V0
195-200 LE 195 200 24.5 2.5 25.0 GW1306V0
219-2241B 219 224 14.8 2.5 15.0 GW1353V0
219-224 LE 219 224 24.5 2.5 25.0 GW1307VO0
245 -250 LB 245 250 14.8 2.5 15.0 GW1354V0
245 - 250 LE 245 250 24.5 2.5 25.0 GW1308V0

:Ué.
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Contami Seals

: : M Please designate NOK part number and type & size on your order.
I:atefrllal NOK sign Example NOK part number: GZ3000V0
m type aprﬁ:,?)n 05ZF Type:KZT, Inner diameter: 14, Outer diameter: 20,
|

Height:5

@®Please check the application range on pages 14 and 15 before selecting the type.

Rz12.5 Rz12.5 H*8~1 Rz12.5
(Pt12.5) (Pt12.5) == </ (Pt12.5) Wear ring R7E3
VN (Pt6.3)
| / 20°~30°
A_:mﬁ L
[
Remove burrs and overturns
N
o o
S| m oo
I R are-—— e R
Q
[l
- RLB
\_m I Rz3.2~0.4
=== i [ s
h /

R=0.3 or below

Remark) B gﬁmension ShOUld be | Theinnersurface of the cylinder tube should be finished by
determined according to the | burnishing(RLB) or honing(GH) to 0.4 to 3.2um Rz (0.1 to 0.8um Ra).
packing used. Especially under severe lubricating condition, burnishing is required.

®The roughnessis JISB0601:2001.
When regulation length cannot be kept, apply Pt.

Nominal Nominal size of contami seal, and housing dimensions NOK
number d (Inner diameter) | D (Outer diameter) h (Height) H ob part number
KZT 20 14 20 5 5.2 18 GZ3000V0
25 19 25 5 5.2 23 GZ3001V0
30 24 30 5 5.2 28 GZ3002V0
31.5 25.5 31.5 5 5.2 29.5 GZ3003V0
32 26 32 5 5.2 30 GZ3004V0
35 29 35 5 5.2 33 GZ3005V0
35.5 29.5 35.5 5 5.2 33.5 GZ3006V0
40 34 40 5 5.2 38 GZ3007V0
45 39 45 5 5.2 43 GZ3008V0
50 44 50 5 5.2 48 GZ3009V0
53 47 53 5 5.2 51 GZ3010V0
55 49 55 5 5.2 53 GZ3011V0
56 50 56 5 5.2 54 GZ3012V0
60 54 60 5 5.2 58 GZ3013V0
63 55 63 6 6.2 61 GZ3014V0
65 57 65 6 6.2 63 GZ3015V0
70 62 70 6 6.2 68 GZ3016V0
71 63 71 6 6.2 69 GZ3017V0
75 67 75 6 6.2 73 GZ3018V0
80 72 80 6 6.2 78 GZ3019V0
85 7 85 6 6.2 83 GZ3020V0
90 82 90 6 6.2 88 GZ3021V0
95 87 95 6 6.2 93 GZ3022V0
100 92 100 6 6.2 98 GZ3023V0
105 97 105 6 6.2 103 GZ3024V0
110 102 110 6 6.2 108 GZ3025V0
112 104 112 6 6.2 110 GZ3026V0
115 107 115 6 6.2 113 GZ3027V0
120 112 120 6 6.2 118 GZ3028V0
125 117 125 6 6.2 123 GZ3029V0
130 122 130 6 6.2 128 GZ3030V0
135 127 135 6 6.2 133 GZ3031V0
140 132 140 6 6.2 138 GZ3032V0
- 150 142 150 6 6.2 148 GZ3033V0
K 160 152 160 6 6.2 158 GZ3034V0
Vi 170 162 170 8 8.2 168 GZ3035V0
T 180 172 180 8 8.2 178 GZ3036V0
190 182 190 8 8.2 188 GZ3037V0
200 192 200 8 8.2 198 GZ3038V0
210 202 210 8 8.2 208 GZ3039V0
220 212 220 8 8.2 218 GZ3040V0

126



Contami Seals

: : M Please designate NOK part number and type & size on your order. )
l:latefn;nal NOK sign Example NOK part number: GZ3041V0
type apr-f-'\,:,?)n 05ZF Type:KZT, Inner diameter:216, Outer diameter:224,
|

Height:8

J

@®Please check the application range on pages 14 and 15 before selecting the type.

Nominal Nominal size of contami seal, and housing dimensions NOK

number d (Inner diameter) | D (Outer diameter) h (Height) H ab part number

KZT 224 216 224 8 8.2 222 GZ3041V0
230 222 230 8 8.2 228 GZ3042V0
240 232 240 8 8.2 238 GZ3043V0
250 242 250 8 8.2 248 GZ3044V0
260 252 260 8 8.2 258 GZ3045V0
270 262 270 8 8.2 268 GZ3046V0
280 272 280 8 8.2 278 GZ3047V0
290 282 290 8 8.2 288 GZ3048V0
300 292 300 8 8.2 298 GZ3049V0
310 302 310 8 8.2 308 GZ3050V0
320 312 320 8 8.2 318 GZ3051V0
340 332 340 8 8.2 338 GZ3052V0
350 342 350 8 8.2 348 GZ3053V0
360 352 360 8 8.2 358 GZ3054V0

L
K
Z
T
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6.Handling and Installation of NOK Packings

(1) Remarks for designing cylinders

a.Cylinder tube material

The materials described in Table 6-1 are generally used for
cylinders. Aluminum alloy, bronze, brass, Monel metal and
soft stainless steel may be used for low-pressure applications
depending on circumstances. They are not recommended for
use over long periods of time due to poor wear resistance.
The following table shows the materials specified by JIS.

(Table 6-1)

Type Material
JIS G 3473
Material for | (Carbon steel pipe for cylinder tubes)
tubes JIS G 3445
(Carbon steel pipe for mechanical structures)
Material for | JIS G 4051
rods (Carbon steel material for mechanical structures)

b.Inside cylinder face finish and roughness
Generally, a honed finish and a burnishing finish are
recommended for the inside face of the cylinder tube.
Avoid finishing the face with a pattern aligned in a lateral
direction. Specially, under severe lubricating application,
burnishing is required. NOK uses 0.4-3.2um Rz (0.1 - 0.8um
Ra) as the inside face finish on a cylinder tube as standard.

c.Rod surface and roughness

0.8 ~1.6um Rz (0.2 ~0.4um Ra) with buff finish, after
heat treatment, plating the steel with hard chrome is
recommended for rod surface. Never use decorative
nickel plating or chrome. Cylinder rod used for
construction machinery is likely to be scored by sands or
pebbles, so minimum hardness should be 60 (HRC).

d.Roughness of inside face of fitting groove
Since a rough inside face of the fitting groove affects the
sealing of a packing, use a finish value mentioned on the
Dimensional Table. In fitting the packing, it is easily
scratched, so finish the top end of the groove completely
removing any burrs, sharp edges and scars.

(2) Installation of Packings

When installing packings, fitting construction differs from
one to another depending on the type of packing. The
installation method will also vary. It is possible to install
a packing with a small profile design and a combination

(Table 6-2) List of installation methods

e.Bearing clearance and extrusion gap

Since sealing performance is grately affected by extrusion
gap and bearing clearance, design should be set as small
as possible. (See Dimensional Table for bearing clearance
and extrusion gap)

Never use a packing in such a way that the packing
replaces a bearing.

! TO

S

Extrusion
lgap

Hydraulic
pressure

—>

|

f

(Fig.6-1>

f.Design of packing insertion port

There is an interference on the I.D. and O.D. of the packing
to achieve sealing performance. When installing a packing
in a cylinder, the lip of the packing, its most important
part, is easily damaged, if the size and construction of the
chamfered edge of the insertion port are poor *.
Especially, apply stepped design to any threaded part as
shown in Fig. 6-2. (See Dimensional Table for size).

%Key grooves, splines, etc.

Hydraulij ? 20~30 ¢
pressure ;
:> AN

¥
20~30°

vl

(Fig. 6-2>

sealin anintegral groove, but in other cases, it is
necessary to use a split groove construction, the detail of
which is mentioned in each page shown in Table 6-2. See
Dimensional Table for construction of the fitting groove.

(Installation example (2)-1)

Type Construction of groove| Iron rubber U packing |Nitrile rubber Upacking] ~ Combined seal Other packing
. . tote | Installation method A | Installation method B | Installation method C| ¢ nacking:
Packings for piston seals|Integral groove (Page 129) (Page 129) (Page 129~131) Insﬁaalfatligr%example )3

Split groove

A packing can be installed easily. Installation method D (Page 131)

(Page 133)

Packings for rod seals
(Installation example (2)-2)

Integral groove

Note)

Installation method E | Installation method F |Installation method G
(Page 132) (Page 132) (Page 132~133)

Split groove

A packing can be installed easily. Installation method H (Page 133)

Buffer ring:
Installation example (2)-4
(Page 134)

of fitting groove for
piston packing

Example of structure) 2_ S

7

? g Example of structure
of fittin %(groove for
rod packing

N e

(Integral groove)

(Siplit groove) (Integral groove)

7N

(Split groove)

Note 1) Some of the parts with a small diameter cannot be installed in an integral groove. Kindly check with Dimensional Table.

Note 2) Install the U packing in such a direction that its lip comes to oil pressure side as it is shown on Fig. 6-1 and Fig. 6-2.

Note 3) If difficult to assemble, soak the rubber in oil (the oil you normally use) at around 60°C for around ten minutes and soak the
Rareflon in either hot water or oil at around 60°C for around ten minutes. This will make it easier to assemble.



Installation example (2)-1 Packings for piston seals
Method A. Installation of iron rubber U packing into integral groove
(Main applicable types: OSI, OUIS, USI)

Some of the parts with a small diameter cannot be installed
in an integral groove. Refer to the Dimension Table.

(3 Fit part of a packing into the installation groove as

| Installation method | shown in Fig. 6-3.

(@ Prepare a pivot with an arm which corresponds to the @ Hold the packing with the thumb, then install the pivot
diameter of the piston rod. into the hole as shown in Fig. 6-4.
@ First of all, be sure to apply hydraulic oil to ensure easy (® Rotate the packing once pressing down the arm
installation of the packing on the piston rod. handle as shown in Fig. 6-5.
(Fig. 6-3) (Fig. 6-4) (Fig. 6-5)

Method B. Installation of a nitrile rubber U packing in an integral groove
(Main applicable types: OUHR, USH)

Some of the parts with a small diameter cannot be installed

in an integral groove. Refer to the Dimension Table.

| Installation method |

The packing can be easily installed by inserting it in one side
of the groove and stretching the other side of the packing to
fitin place. (Fig. 6-6)

(Fig. 6-6)

Method C. Installation of combination seals in an integral groove
(Main applicable types: SPG,SPGO, SPGW)

In case of combined seals, correction of Rareflon ring is necessary after

installing the back ring and the Rareflon ring into the integral groove.

Installation method and correction method are explained below.

| Installation method |

(Fig. 6-7) (Fig. 6-8) (Fig. 6-9)

(D Prepare a slide tool and push-in @ Install the back ring into the @ Fit the slide tool in the piston.
tools shown in the figure. fitting groove. Never over stretch Then quickly push in the Rareflon
Flush clean the inside face of the or over bend the back ring when ring using push-in tool.
cylinder and the fitting groove installing it.

before installation.
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[Installation tools for rareflon ring]

Rareflon ring ) Piston
Shapes of tools used for installation and correction of the T . e Q’b@ . eA
Rareflon ring are as follows. Sizes for each part of the T |
push-in and slide tools are according to the sizes of the = § L@
Rareflon ring (D, T, h) and the piston (@A, B, H, chamfer). \ -
NOK could supply Gigs if @A, B, Hand chamfer dimension are provided.
(Table 6-3)
SPG packing* SPGO packing SPGW packing
D _ 2D T oD T
30~35.5 1.6 20~25 1.0 50~60 2.3
36~60 1.9 30~60 1.25 61~120 2.5
61~100 2.4 61~160 2.0 121~200 3.5
101~160 2.9 161~200 2.5 — —
161~200 3.5 — — — —
*For installation tools with packing greater than 200, consult NOK separately.
(Atype) (B type>
0(b+2) 0(A-30)
T+1.0 2 (A-20) 2 (A-20)
o 0 7
n R3
- C-94
Rz6.3 °
I \(Evenly spaced) <
2 © - ‘ —h - f
s 0 x _lc2 @
S EN S o] o e 2
Ll |
" llos |\ oD-2T /Re63 /] oA
1.0 D T oA+2
° BA+2T+2 05
(Fig. 6-10) Push-in tool (Made of resin) (Fig. 6-11) Slide tool (Made of metallic)
%A type is the standard article. @D Slits (Evenly spaced)
% B type is easier to assemble. Up to 50 4
Xguide to number of slits on B type Over 50 to 100 6
is provided below. Over 100 to 200 8

a.Correction method of rareflon ring

| Correction method 1. |

For combination seals, correct the Rareflon ring after installing
the back ring and the Rareflon ring in the fitting groove. For
SPGW packings, carry out the correction. Where correction

method 1 is insufficient, use correction method 2. On the
other hand, carry out correction according to the correction
method 2 for packings whose nominal numbers exceed 400.

(Fig.6-12>
(D Prepare a twist bar and adapter as

(Fig.6-13>
(2 Hold for 10 seconds or more.

(Fig.6-14>
® Installation is completed by the
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shown in the figure. Set the twist
bar and adapter as shown, then
set the Rareflon ring in the center
of the band.

above steps. The internal and
external circumference faces of
the Rareflon ring affect sealing
performance, so be careful not to
scratch thering.



[JIG for correction method 1]

= %

Q_’\«
/ 2W

(Unit: mm)
Nominal numberof | 50~ 56 | 60~90 | 95~ 150 | 160 ~ 200
M 10 15 20 30
w 10 15 20 30
R 15 20 25 35
R: D2+3 | D/2+5 | D/2+7 | D/2+10
R3 D/2

Note) D:Inside diameter of cylinder tube

(Fig.6-15) Adapter (Rareflon)

Correction method 2. |

Polyester band
with canvas

Band fitting
groove

200~300

l 200~300

(Fig. 6-16) Twist bar (Metal and Polyester band with canvas)

Push-in jig, slide jig, adapter, twist bar, and
correction tube are manufactured by NOK.
Order with us.

Correction tube

/[

v
\10° R/

\ 7 Rz1.6

20

Inside diameter of cylinder tube

(Fig. 6-17)
(D Prepare a correction tube shown in Fig. 6-17.

{Fig. 6-18) Correction tube (metal)

@ Insert a piston after applying hydraulic oil (il actually used) and pull
the piston mount after having left it there for about 10 seconds.

b.SPGC type packings

For SPGC packings having inside diameter below 250, use
divided grooves generally. When the divided groove is not
available or for inside diameter of the cylinder tube @50
or more, first install O-ring in the fitting groove and then
install the Rareflon ring with a tool shown in the figure.

D F

~ Below 56 1.3
58 ~ 160 1.5
165 ~ 400 2.0

If cannot be installed in a split groove, please
consult NOK.

Rareflon ring
0~1.0
o m— 0.5~0.7
| \
=
(=]
m.l T
5 5 s
4 =
SR
e
Q)
I
/‘Push—in tool fSlide tool
(resin) (metal or resin)
Note) For D and F, refer to the above table.

Method D. Installation into divided groove

(Fig.6-19)

(Applicable to packings for piston seals in general)
No special tool is required for installation into a divided groove.

Packings can be easily installed by hand.

Be careful not to scratch the packing by the fitting groove or angle.
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Installation example (2)-2 Packings for rod seals

Method E. Installation of iron rubber U packing
into integral groove
(Main applicable types:ISI,IUIS, USI)
Some of the parts with a small diameter cannot be installed
in an integral groove. Refer to the Dimension Table.

| Installation method |

(M When using a backup ring together, first install the
buffer ring into the fitting groove as shown in Fig. 6-20.

@ Prepare special plugs and push-in rods suitable for
respective diameters. Use soft resin for material and it
is necessary to make the upper parts of the tools slide
into the packings smoothly. Fit the packing by hand
as shown on Fig. 6-21.

(® When the uppermost part of the packing is pushed in
with a special push-in rod, the packing can be installed
easily in the fitting groove, making a “Click” noise.

Processes shown in Fig. 6-21 and Fig. 6-22 should be
completed as quickly as possible in order to prevent
a permanent deformation of the packing. Be careful
not to stop or interrupt the operation in the middle.

Method F. Installation of nitrile rubber U packing
into integral groove
(Main applicable types:IUH,USH)
Some of the parts with a small diameter cannot be installed
in an integral groove. Refer to the Dimension Table.

| Installation method |

(@ Deform the packing into a heart-shape with the fingers
as shown in Fig. 6-23. At this moment, be careful not to
“scratch” the packing with “nails”.

Install the packing as quickly as possible in order to
prevent permanent deformation.

@ The packing inserted in the fitting groove may get a
little warped, so correct it with a finger or spatula.

Method G. Installation of combination seal into
integral fitting groove
(Main applicable types: SPN,SPNO,SPNS)
Combination seals cannot be installed into an integral
groove on a rod having a rod diameter below @50 (SPNS,
rod diameter under @30). In the case where the rod diameter
exceeds @50 (SPNS, the rod diameter exceeds 230), take the
following steps to install the combination seal.

| Installation method 1. |

@ Insert the back ring into the fitting groove.

@ Prepare special plugs and push-in rods suitable for
respective diameters.

@ Install the Rareflon ring into one side of the fitting groove as
shown in the Fig. 6-24 and push it in with the push-in rod.

Since SPNS has the directional property, pay attention to the
direction in which the rareflon ring is installed. (Fig. 6-25)

(Fig.6-20)
|
(Fig.6-21>
L/ké\ Plug
2B
2(8-0.5) Push-in rod
an
(Fig. 6-22>
(Fig. 6-23)
(Fig. 6-24) oB
2(B-0.5)
—~_+—_!| Push-inrod
L‘?b
ilzw —Ji\ Back ring
r\_/i<§ Plug
<F|g- 6-25) Rareflon ring
Hydraulic
pressure
=




| Installation method 2. |

When installing the rareflon ring after squeezing it, install
it in the following manner. However, minimize any
deformations because it affects the sealing characteristics.

@ Install the back ring in the mounting groove.

@ Squeeze the rareflon ring into a heart shape as shown in
Fig. 6-26, using fingers or a bar. At this time, be careful
not to bend the rareflon ring sharply.

{Fig. 6-26) Rareflon ring

Fingersora bar 1
oS- >

L O<—

A

® Insert the rareflon ring into the groove and then push it
from the inside in the outer circumference direction so
that it returns to the original shape.

(Fig.6-27) Installation groove
Back ring

Rareflon ring

Push the outer circumference direction.

@ Insert the jig (or the rod) several times to correct the

deformation of the inner circumference of the rareflon ring.

(Fig. 6-28)

10mmover Jig

1
10°~15°X(r
<« f—— %
N

/ Remove burrs and overturns

Installation example (2)-3

C-shape packings (Applicable types:CPI,CPH)
Design fitting groove of C-shape packing so that the
packing is tightened properly as shown in the Figs. 6-30-1
(a), (b) and (c).

Deformation as shown in Fig. 6-30-2 occurs when the
packing is over tightened.

Method H. Installation in split groove
(Applicable to packings for rod seals in general)

a.U packings

No special tools are required to install U packings from
the heel. All packings are easily inserted. When installing
U packings from the lip, be particularly careful not to
scratch them with the top end of the fitting groove.

U packing can be installed by another method using a
bushing for assembly and a push-in rod as shown in the
Fig. 6-29.

Gland section Bushing for assembly
Pl R
/ .
Push-in plug
h
(Fig.6-29)

b.Installation of combination seal

For installation of SPNC packing, pre-assemble the back
ring (O-ring) and Rareflon ring before installation.

The back ring and rareflon ring can be installed separately
with SPN, SPNO and SPNS types.

Amount of !
Deformation 't'ghtﬂg T
t |

(Fig. 6-30-2)

e

(a) Single acting (b) Double acting

—

— I

(c) Example of fixing with bolt (d) Example of poor installation

{Fig.6-30-1)
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Installation example (2)-4
Buffer rings (Applicable types:HBTS, HBY)

Buffer rings can be installed into integral grooves.

a.HBTS

Install the packing in the same manner as SPN packing,
referring to installation method G on pages 132 and 133.

Pay attention to the direction of the Rareflon ring as
shown in Fig. 6-31.

b.DKI,DWI,DWIR,DKBI,DKBI3,DKBZ,
DKH,DKB

Dust seals are pressed in a fitting groove. Prepare
press-in tools as shown in the following figure.

| Installation method |

(@ Set the dust seal horizontally to the housing hole.

(@ With a press, carefully push in the dust seal using
installation tools so as not to deform the dust seal lip
nor to incline the dust seal.

Rareflon ring

Hydraulic
pressure

—>

Example of
good installation

Hydraulic
pressure

Example of
poor installation

(Fig. 6-31)
b.HBY

Install the packing as deforming into a heart-shape with
fingers. Then assembled the back ring.

Pay attention to the direction of the Rareflon backup
ring as shown in Fig. 6-32.

Backup ring

&

Hydraulic
pressure

—>

Example of good
installation

Example of good
installation

(Fig. 6-32)

(3) Installation of dust seals
(Applicable to dust seals in general)

a.DSI,LBI,LBH,LBHK

As a dust seal is a single part, squeeze it into a heart
shape and install it carefully being careful not to
“scratch” it with “fingers” . When using LBHK outdoor,
apply grease sufficiently to the inside of the installation
groove, to prevent rust.

251 Press-in tool

Applicable types D+B
DKI,DWI,DWIR,DKH S1=—

(Fig.6-33>
2(D-0.2~0.5)
25 Press-in tool
Applicable types 3 For S refer to the

DKBI,DKBI3,DKBZ,DKB Dimensional Table.

(Fig. 6-34)

c.DSPB

Install the packing in the same manner as SPN packing,
referring to installation method G on pages 132 and 133.

Be careful of the direction in which the rareflon ring
is installed, as shown in Fig. 6-35.

Rareflon ring

Hydraulic
pressure

Atmospheric
pressure

(Fig. 6-35)



(4) Remarks on assembling cylinders

Sealing performance of a packing is greatly influenced
by the method of assembling a cylinder. Please check
the following points.

1. Eliminate foreign materials from the internal surface
of the cylinder tube and interior of pipes.

2. When using packings from storage, do not use those
that have foreign material such as dust, sand, etc., as
this will cause leakage.

3. Apply hydraulic oil (the same oil used in the machine)
to the packing, gland, rod surface and internal face of
the cylinder, then assemble the cylinder.

4. Put a protective cover over the lip of the packing so
that it does not directly contact the “thread” and
steps. (Fig. 6-36)

5. When itis necessary to let the lip of the packing pass
through a hydraulic pressure port as in Fig. 6-37,
lightly push the lip with a spatula (resin). This
prevents damage to the lip of the packing by the
chamfer of the port.

Chamfer as shown in Fig. 6-38 when drilling a hole
directly on the cylinder for a hydraulic port.

@ Spatula(resin)
Hydraulic port

<::I Direction of

piston installation

(Fig. 6-37)

Protective
cover

—\ Thread
heaoeoer T )

Protective

Cylinder tube

Direction of
piston installation

=N
¥

cover Thread

Cylinder tube

. . l/
Direction of
piston installation

|
L

Rod

Protective
cover

/ Thread

S

A Direction of
Chamfer Chamfer piston installation
(Fig.6-38> (Fig. 6-36)
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7/.When Leakage Occurs

(1) Cause of leakage

In this chapter, we will introduce the main causes of
oil leakage from the sealing and examples of
countermeasures. When oil leakage is observed, first

check the source of the leakage.

Sometimes a deposit of grease is mistaken for oil

The following examples of leakage are classified into

two groups: Check cases where there are no

leakage. If leakage from the seal is confirmed, see if
there are any abnormalities with the seal contact area.

(Table 7-1)

abnormalities with the seal contact area.
And cases where abnormalities are observed with the
seal contact area.

[Scrape-out leakage]

i | Phenomenon | | Cause | Countermeasure
| [Large roughness of
i the mounting groove]
[}
i | Leakage occurs at - e Improve the surface
- g o Surface finish of fitting roughness approxim-
ow pressure butl groove is poor. =
™ <t ately to 3.2~6.3um
stops sometimes Frequent occurrences Rz according to the
. at high pressure. particularly in the material of the packing.
-I No abnormalities in seal integral grooved Change the materia
housing. to a lower hardness

rubber. (Note1)

Oilring on the rod

Qil film is scraped

Replace by a dust

leakage occurs

introduction of the

intermittently (its
repeatability is low).

oil pressure to the
mounting groove.

| Oil leakage m [a)ﬁfjodnpcaessl(\:\j)iiﬁ out by lip of the seal with smaller oil
i P dust seal. scraping amount.
1 | each stroke. (Note 2)
[}
| [Insufficient tracking
| ability at low
1 temperatures] -
: Excessive
i | Leakage occurs at eccentricity
.| lowtemperatures
''| and stops at high Change material to
|| temperatures. Inadequa'ge seal low temperature
! material resistant rubber.
| (Note 1)
. [Blow-through leakage]
I .
' | Alarge amount of Insufficient Addaslit,or
i something similar

that assists the
introduction of the
oil pressure.

[Questionable leakage]

Oilring is appeared
atinitial operation

Misjudge oil which
are put on packing
atthe time of

after the completion
of assembly.

installation as
leakage.

Wipe out oil ring at
initial operation

then check any
leakage.

-I Abnormality in seal

Note 1) When changing the seal material, consult NOK because other conditions must be considered.

Note 2) Dust resistance and seal performance are conflicting properties, so itisimportant to balance them.

Note 3) [[_], is difficult to take countermeasures for seal abnormalities by improving the seal, so improve
the usage conditions.
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Deterioration

(hardening, cracks)

Incompatible with the oil used

——| Degradation of the oil used

[Photo] page 138
page 141
page 144

Swelling

Change the seal material to
one excellent in oil resistance,

: Abnormal rise of the oil temperature |

—-—I Degradation from ozone

High-speed actuation (large heat generation) I—-—

[Photo] page 138

Wear (mirror

surface, striation,
biased abrasion)

—H| Mixing of a foreign liquid such as cleaning solution ||

I

I
Incompatible with the oil used |—9—|-|

I

heat resistance, and weather
resistance.

Change seal material.

Change shape of the seal
(for example, sharp lip — R lip)

—'-| Long continuous pressure application time :

[}
I
| . . o
—|-| Excessive minimum pressure on the sliding surface I—‘—
I
I
I
I

—|-| Extremely short strokes
1

[Photo] page 138,139
page 141
page 144

Scratches, Dents

—H| Excessive eccentricity (inappropriate bearing) || |
|

|
—H| Inappropriate roughness of the contacting surface || i
|

|

—H| Insufficient lubrication ability of the oil used || |
|

! I

—H| Scratches on the contacting surface (dents) || i

—i—" Defective plating (pinholes) ||
[}

—JTRust [

[}
—H| Defective finish of the contacting surface || i
[}

[Photo] page 139
page 141,142
page 144
page 145

I
; H Incompatible bearing material ||

—H| Intrusion of foreign objects ||

[}
—i—" Handling such asinstallation method s inappropriate || !
[}

—E—" Inappropriate storage method || |

! ]
—H| Defective chamfering in the installation section || !

Failure

(accumulation of
pressure, fatigue)

[Photo] page 139,140
page 142

Extrusion

I
I
: Excessive back pressure (such as accumulated pressre) =t
I
[ |
[ I

—v-| Abrasion of the packing is high

Excessive pressure

Change seal material to one
excellent in self-lubrication
property.

Change shape of the seal to
one having the back pressure
leakage function. Install a drain
port between packing.

Large extrusion gap

[Photo] page 140
page 142,143
page 144
page 145

Local carbonization

(Burning)

——" Malfunctioning backup ring ||

Inappropriate structure of the

mounting groove section

Compression of the heat insulation

[Photo] page 140
page 143
page 145

Wear-out

of the residual air

Use of the packing for extended

Change the seal material to one

time at a high temperature

)

excellent in heat resistance.

__________________________

137



138

(2) Failure mode and countermeasures
a. Nitrile rubber packings

Appearance
— Cause Countermeasure
Fact Condition 5 5 )
. ®In case of a piston,
®Heat generation by change to SE’G (SPGW)
high speed or excessive :
. ®In case of rod, use buffer
internal pressure rine tosether
Hardening of the whole sliding face. gtog ’
Glazing and cracks on the surface. Push with a finger
and cracks appear.
®Lower oil temperature or
S ®High oil temperature change to heat resistant
= material (fluorine rubber)
I N 2 e
o) @ |nfluence of oil o
+ s . ([ ]
2 | Thewhole packing hardens and lip deflects greatly and ® Incompatibility of oil Suhsgégfr;c;glri;elastant
when bent with a finger, cracks appear. and rubber material ®Renew oil
@ Deterioration of oil
®0zone cracks from @ Do not open package
exposing packing to air unnecessarily but store it
too long. in a cold place as sealed.
®Do not leave packing
OOzope c.ra.cks from . installed with piston but
leaving it installed with blei lind
ston assemble into cylinder as
P ) quickly as possible.
@ 0il and rubber material ®Change to oil resistant
o0 are incompatible. material.
c
2 1 2 O —
a
Whole packing is softened. ®|Influence of cleaning @ Change cleaning liquid.
liquid ®Remove cleaning liquid.
®Sliding stroke was ®In case of a piston,
extremely short and change to SPG (SPGW).
caused insufficient ®|n case of rod, use buffer
lubrication. ring together.
The sliding surface shows wear with gloss. oRoughngs;, of S“dmg @ Change to recommended
surface is inappropriate roushness
(too good) & '
= ®Eccentricity of rod ® Make eccentricity of
v and cylinder head and installation within the
= cylinder and piston head. tolerance of packings.
The lip contact width continuously differs on the
circumference, and the position of maximum and
minimum width are roughly symmetrical.
AN
®Abnormal wear of wear 'Ehaﬁge Wearr.lngand
. . - earing material to those
ring (piston) and bearing which can withstand a
by excessive lateral load. heawy load
Abnormal wear observed at one portion of the y ’
circumference of the sliding lip
(matching the direction of lateral load).




(2) Failure mode and countermeasures
a. Nitrile rubber packings

Appearance
Fact PP Condition Cause Countermeasure
®The seal slides at an :
= extremely short stroke, and OCh_angea sharp lip to an
© S R-lip type.
] the shape of the lubricating
= e ®Change thesealtoa
oil film is inadequate. > .
ge] . combination seal with
@ @ Severe pressure conditions S
> (high pressurization exceller!t self-lubricating
S . . - properties.
bt The sliding surface has worn in a striation pattern. frequency, long .
I} R . ®For arod packing, add a
pressurization duration, buffer rin
and high pressure). &
@By external force such as
b;’ hanging on a nail or ®mprovement to storage
T wieforstorage. | meted
e |nsufficient chamfering of .lt?lgr?asteirfgfnrgiirriiglgaorfd
]E.he. mating material when make it smooth so as not
,,,,,,, e .| tocause‘overturn”.
Partial cut, dent on the edge of the lip.
- @By driver, etc. when fitting | ®Use fitting tool.
5]
o
O
< .;haet?re\gvsal?d?nsg?ggen the ® Check fully before fitting.
®Dueto “overturn”of | ®increase chamferingof
chamfered part of the the mating material and
mating material at the make it smooth so as not
,,,,,, timeoffiting | tocauseoverturn”.
Scratch on sliding face. .
@By embedded foreign forei
material ®Remove foreign matter.
®Dust and cuttings ®Remove foreign
embedded in the sliding materials sticking to the
" face due to poor cleaning. equipment.
i)
c NS
a ®Embedded foreign
Small dents on sliding face. material or embedded ®Renew oil.
oxidized products due to
oxidization.
S
®Excessive back pressure ®Change to OUHR.
occurs. ®Change to SPG (SPGW).
A part of the packing lip is torn in an arc shape
(piston seal).
®Fatigue failure due ®incase gfa rod, use
tofrequent impulse buffer ring together.
ressure ®In case of a piston,
g P : change to SPG (SPGW).
T e O Y Change topac ingoflow
. ) @ Change to packing of low
Cracks grew from the groove of packing. .Str(lec?\l/(vl rt]egr:ueer;c;lizrtmg temperature resistant
P ’ material.
e Deterioration of the ®Change to heat resistant
ackine material and oil resistant rubber
P g ' material .
The whole part of the lip of the sliding part is broken. ®Deterioration of oil ®Renew oil.
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(2) Failure mode and countermeasures

a. Nitrile rubber packings

Appearance
— Cause Countermeasure
Fact Condition 5 5 )
o ’ 1 ®Packing installed as
E f! [ twisted. ®Improve the method and
T ®Assembled with improper tools of installation.
Broken at one or two places on the circumference packing installation.
of the packing.
. . ®Reduce extrusion ga
@®Extrusion gap was too big. @ Use backup ring togggther.
®Bearing worn too much @ Change bearing material
causing a large gap. to an appropriate material.
The packing heel on the sliding sideistornoff, [ oUsebackuprmgtogether
®Too much pressure. and re-select packing.
® Use buffer ring together.
®The construction of
installation partis @ Correct chamfering
__inappropriate |
S ®Gap generated due to "
o
‘B insufficient rigidity of OITar'Jc;ove rigidity of support
s T supportplate. | P¥€
< .
. The packing heel at static side is torn off. ) ) oﬁggect the size of backup
®Inappropriate backup ring. OChahge backup ring
material to appropriate one.
@ Excessive extrusion gap ®Reduce extrusion gap
I @ Change backup ring tothat
of a more rigid material.
®Inappropriate backup ring | ®Make thickness of the
backup ring thicker.
® Use buffer ring together.
& ®Burning by adiabatic
g ed ® Countermeasures shown
c compression of the on 1
5 . . pages 152 and 153.
3 residual air.
The lip and groove are partly carbonized or melted.




(2) Failure mode and countermeasures
b. Iron rubber packings

Partial cut, dent on the edge of the lip

@ Cut and dent by driver,
etc. when fitting

Appearance
— Cause Countermeasure
Fact Condition
o Excessive rise of oil ®Lower oil temperature or
N t change to heat resistant
b material (fluorine rubber)
@ Check oil resistance of the
®Incompatibility of oil and packing and change the
rubber material. material of the packing or
) ) the hydraulic oil.
Gloss and cracks on the surface. Push with a finger |7
and cracks appear. @ Deterioration of oil ®Renew oil.
. . @ Change to rubber material
@ Excessive rise of ol with better heat and oil
s | gy I i resistance.
= ® Check oil resistance of the
S ®Incompatibility of oil and packing and change the
= rubber material. material of the packing or
o] o ] the hydraulic oil.
A Rubber looses elasticity and breaking off. |7 e
@ Deterioration of oil. ®Renew oil
®Excessive rise of oil ®Change rubber material to
the one with better heat
temperature. resistance.
eincompatibilityofoil | ®Check ol resistance of the
The whole part of the lip of the sliding part is torn off. and rubber material %aacté:ilgl%r;t;e gggﬁin eor
Deterioration of oil. the hydraulic oil g
@ Deterioration of oil. ®Renew oil. '
®Sliding was extremely ‘!(‘; gaPSg E)Sf;GF\)lilsjton’ change
;hort .st.roke anq cagsed ®In case of a rod', use buffer
insufficient lubrication. ring together.
N ®In case of a piston, change -
to SPG (SPGW).
: ®In case of a rod, use buffer
. - ([ ] . ’
Wear with gloss on the sliding surface. ;’a&;sgre {ngher tha? d ring together.
alsalways exerted. @ Check the piping resistance
and change the piping struc-
ture to lower the pressure.
5 ®Abnormal wear of wear .Ehange Wearr]ngand
. . . earing material to those
¢ ring (piston) and bearing . ;
= - which can withstand a
by excessive lateral load. heavy load
Abnormal wear at part of the circumference of the y ’
sliding lip (matching the direction of lateral load).
®The seal slides at an @®Change a sharp lip to an
extremely short stroke, R-lip type.
and the shape of the ®Change thesealtoa
lubricating oil film is combination seal with
inadequate. excellent self-lubricating
o ) o ®Large sliding heat is properties.
The sliding surface has worn in a striation pattern. generated, and the oil ®For arod packing, add a
film is thin. buffer ring.
@By external forcesuchas | gy ement to storage
by hanging on a nail or thod
,,,,,, wireforstorage. | TTOT
3 eCutanddentdueto | SUEEE SEIETIE S
g overturn of thg mating make it smooth so as not
1%} material when fitting. to cause “overturn’.

@ Use fitting tool.
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(2) Failure mode and countermeasures
b. Iron rubber packings

Appearance
— Cause Countermeasure
Fact Condition
'Thefe wasa scar on the ® Check fully before fitting.
mating sliding face.

“®Dueto “overturn”of | ®increase chamferingof
chamfered part of the the mating material and
mating material at the make it smooth so as not

,,,,, timeoffitting | tocause“overturn®.

Scratches on sliding face. .
@By embedded foreign .
< . ®Remove foreign matter.
S material
o
(9]
)
eDue to “overturn” of OChamfer the mating
material according to the
chamfered part of the . .
- ) Dimensional Table and
mating material at the ke h
. « » . time of fitting make it smooth so as not
Generation of “scratches” at edge of the lip. to cause “overturn”.
®|n case of Iron rubber
®Generation of excessive packing, change to OUIS.
back pressure. @ Change to combination
seal (SPG, SPGW).
The sliding lip of packing is extruded in an arc shape ( )
o or torn off. (piston seal)
3
‘©
[N
®In case of a rod packing,
®Fatigue failure due to use buffer ring together.
frequent shock pressure. ®In case of a piston, change
. . P PGW).
Generation of cracks starting from the groove of to SPG (SPGW)
U packing.
. . ®Reduce the gap.
@ Excessive extrusion gap. oUse backupgrinpg together.
®Increase of bearing gap @ Change bearing material
due to great wear of to an appropriate one
bearing. | O°nePPIORIEEON® L
Heel part on sliding side is torn off. ®Use backup ring together
@ Excessive pressure. and re-select packing.
@ Use buffer ring together.
. . ®Reduce the gap.
c ﬁ ®Excessive extrusion gap @ Use backup ring together.
o
‘n
T O
= @ Use backup ring together
- Trace of small dent exists from the heel side of the ®Excessive pressure and re—selé)ct pgcki%g
sliding surface to the edge of the lip and a thin film like e Use buffer ring togeth.er
extrusion fraction is left on the heel part.
. . ®Reduce the extrusion gap.
® Excessive extrusion gap @ Use backup ring together.
Oldncrease of bearing gap ®Change bearing material
ue to a significant wear of to an aporopriate one
bearing. pProp )
The heel part of the sliding side shows extrusionand | | OUsebackuprmgtogether
change of color into red all over. ®Excessive pressure and re-select packing.
® Use buffer ring together.




(2) Failure mode and countermeasures
b. Iron rubber packings

Appearance
— Cause Countermeasure
Fact Condition 5 5 )

g _
‘B olnsufﬂcngnt strength and @ Change material of backup
> wear resistance of the rine to 19YF or SONP.
5 backup ring. & ’

The out side of the pure PTFE backup ring is partially

torn off, from where packing has extruded and deformed.

s — =<

& @®Burning by adiabatic
= ’ @ Countermeasures shown
€ compression of the on pages 152 and 153
a residual air. '

Groove of U packing is partially burned and carbonized.
c
.2
s ®Poor installation in the
S roorins @ Shown on page 132.
5 integrated groove
S
8 Deformation and cuts at 2 places on the out side of the

packing.
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(2) Failure mode and countermeasures
c.Combination seals

Appearance
i — Cause Countermeasure
Fact Condition
c
.2
S .
o ®The back ring has been ®Change the back ring
.2 : material to one with
- used at a high temperature .
g excellent heat resistance.
2 Cracking has occurred in the back ring.
®Eccentricity due to @ Change the material of
abnormal wear of wear wear ring and of bearing
ring and bearing caused by to the one that can resist
= an excessive lateral load. against the lateral load.
9] \ ——————————————————————————————————————————————————————————————————————————————————————————————————————————
= . :
A part of circumference of the seal is abnormally worn | esliding face of the mating ®Finish roughness un|f9rmly
(matching with the direction of lateral load) material is partly rough. (Recommended value: 0.4
~3.2um Rz).
®Therewasa ‘scar onthe | gy fully before fitting.
mating sliding face.
- @Y ‘eDueto‘burr’and | ® Increase chamfering of the
2 ~ “overturn” of chamfered | to Dimensional Table and-
3] idi : . make it smooth so as not to
& Heavy scratches on sliding surface. at the time of fitting. e s g o
o5y embedded foreign || SEENOLE O ST AET L
mate(zjnal such as metal seals (KZT) on both sides
powder, etc. of the packing.
b
£
o .
k) 3 ®Reduce extrusion gap
@ ®Change material to the
S \ @ Excessive extrusion gap gﬂe with hisggg\rlvrigid;ty
=4 I . - ®Change to it
é Film-like extrusion on the sliding surface of the seal. backL%p fing. w
=
2
[¥E)




(2) Failure mode and countermeasures
d.Parts connected with seals

Cause

Countermeasure

®Existence of foreign
materialin oiland in

pipings.

®Production of metal
powder as a result of
seizure of piston and
cylinder.

®Remove foreign matter.

®Provide contamination
seals (KZT) on both sides
of the packing.

@ Change the material of
wear ring and of bearing
to the one that can resist
against the lateral load.

@ Excessive extrusion gap
@®High pressure

®Reduce extrusion gap

@ Change the material of
the backup ring to the
one with higher rigidity.

Appearance
Fact Condition
5 s
S
22
o€
Q&5 . - ) )
2 Foreign material is embedded in seal and backup ring.
c o
[0
a
b
£
= f?/
=]
=
9
©
L I
S
‘B Extrusion has occurred in the backup ring.
>
—
=
[¥N]
)
£
£
>
@ One side of the wear ring is carbonized.

@®Burning by adiabatic
compression of the
residual air.

@ Countermeasures shown
on pages 152 and 153.
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8.Technical Data

(1) JIS standards for leakage amount (old JIS B 8354:1992)

a. Piston packing (internal oil leakage) Testing Conditions
Old JIS B 8354 : 1992 states that, when the maximum pressure is appliedto ~ Oil used for test: Hydraulic oil, unless specified,
one side of an immobilized piston, the amount of oil leakage to the other side shall be equivalent to JIS K 2213

. . . class 2 (additive turbine oil)
of the piston must be less than those listed in the Table 8-1, under the test withviscosity grade VG32 or VG46.

condition shown in the right. With combined seals (SPG, SPGW), the amount o temperature: 50+5°C unless specified otherwise.

of the internal oil leakage must be less than twice the figures in Table 8-1. Piston speed :0
Table 8-1) Acceptable amount of internal oil leakage for piston packings Unit:ml/10min
1.D. (mm) Amount of oil leakage I.D. (mm) Amount of oil leakage [.D. (mm) Amount of oil leakage
32(31.5) 0.2 100 2.0 200 7.8
40 0.3 125 2.8 220(224) 10.0
50 0.5 140 3.0 250 11.0
63 0.8 160 5.0
80 1.3 180 6.3
% Acceptable leakage amount for combined seal is double of the listed value.
b. Rod packing (external oil leakage) (Table 8-2) Piston speed
Old JIS B 8354:1992 states “that there should be no leakage, except Cylinder tube I.D. (mm) | Piston speed (mm/s)
from the rod, under any operating condition, when piston makes 32 40 50 63 8~400
reciprocating motion under the test condition as described below with 80 100 125 8~300
regard to external oil leakage of hydraulic cylinder.” Oil leakage from 140 160 180 200 8~200
rod is classified into Type A, Type B and Type C as given in Fig. 8-1. 220 250
1.5 Testing Conditions
El Oil used for test : Hydraulic oil, unless specified,
S shall be equivalent to JIS K
e < 2213 class 2 (additive turbine
= e oil) withviscosity grade VG32
g 10 Q@“‘*’é or VG46.
£ \esc,«@ Oil temperature: 50+ 5°C unless otherwise
& T specified
§ @‘o“e‘ Piston speed:To be decided according to the
= 05 o inside diameter of the cylinder
% ° tube. (Table 8-2)
£ 0.3l Less than B Internal pressure:internal pressure generated
§ 0.2 i | Less than 15mmn Gooaan! 2 in the cylinder shall not exceed,
£ o1fbessthan | SOM_ W at any moment during the test,
0.0 j r— Rod diameter over S0my™ 2 7 \ the maximum operating
2025 4050 60 80 100 120 140 160 180 pressure except hydraulic
Rod diameter d (mm) pressure test.

(Fig. 8-1) Acceptable external oil leakage

(2) Amount of wear and oil leakage of piston packings

a. Relationship between internal surface roughness of the cylinder tube and amount of wear

Fig. 8-2 shows the relationship between internal surface roughness of the

cylinder tube and the amount of wear for piston packings (SPG, OSI,and OUHR). WS ESELILl E

Pressure  :17.7MPa {180kgf/cm?}

_ (Constant)

0.7 / /A Stroke :100mm
= 06 Piston speed:100mm/s
< / Oil used for test: Turbine oil grade 2
g 05 S Oil temperature: 60~70°C (In the tank)
2 o4 O/\?\Q‘ Tube inside diameter: 2100
I /(f o2 Sliding distance :After sliding 80km
2 03 1]
° SPe
S 02 3
g W ® Packings for high wear resistance such
< 01 as SPG are suitable for use with the

types of hydraulic cylinders which can
0412 32 6.3 125 allow some internal oil leakage.

Internal surface roughness of cylinder tube Rz (um) ® It is recommended to finish the internal
surface of cylinder tube at 0.4-3.2 um Rmax.

0

(Fig. 8-2) Internal surface roughness of the cylinder tube and amount of wear




b. Relationship between internal surface roughness of the cylinder tube and amount of oil leakage

Fig. 8-3 shows the relationship between internal surface roughness of the cylinder
tube and the amount of oil leakage for piston packings (SPG, OSI, and OUHR).

Amount of oil leakage (ml/100m sliding)

4

A
9
N 09
s
]%c} —1
L ]/[ /
04 1.2 32 6.3 125

Internal surface roughness of cylinder tube Rz (um)

(Fig. 8-3) Internal surface roughness of the cylinder tube and amount of oil leakage while sliding

(3) Amount of wear and oil leakage of rod packings

Testing Conditions

Pressure  :17.7MPa {180kgf/cm?}
(Constant)
Stroke :100mm

Piston speed:100mm/s

Oil used for test:Turbine oil grade 2

Oil temperature: 60~70°C (In the tank)
Tube inside diameter:2100

Sliding distance :After sliding 80km

® Old JIS B 8354 : 1992 allows the internal oil
leakage at static condition as shown in the
Table 8-1, but no internal oil leakage has
been found on any packings with this test.

a. Relation between rod surface roughness and amount of wear

Fig. 8-4 shows the relationship between rod surface roughness and
amount of wear of U packings (UPH, USl and IDI) .

Amount of oil wear (g)

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

usl
(U593)

2
A A7 —"

DI
(Uso1)

—
—

0.8 1.6 3.2 6.3
Rod surface roughness Rz (um)

12.5

Testing Conditions

Pressure :0~13.7MPa
{0~140kgf/cm?
Stroke :200mm

Rod speed :500mm/s

Oil used for test: Turbine oil grade 2
Oil temperature: 100°C

Rod diameter @50

Sliding distance :After sliding 1000km

® When the rod surface is too rough, the amount
of wear of rod packing will increase. Therefore,
it is suggested to finish it to 0.8 ~1.6um Rz

{Fig. 8-4> Rod surface roughness and amount of wear

b. Relationship between rod surface roughness and amount of oil leakage

Fig. 8-5 shows the relationship between rod surface roughness and
the amount of oil leakage for U packings (UPH, USI, and IDI).

Amount of oil leakage (ml/100m sliding)

N oW 0 N

x1072
< | JISAtype Ju!
m .
ust -~ /1Dl
~UPH (U593) - (Uso1)
7 (AS‘OS) o
,// _/'
_-mTT ’_/_/'
08 16 32 6.3 12.5

Rod surface roughness Rz (um)

Testing Conditions

Pressure :0~13.7MPa
{0~140kgf/cm?
Stroke :200mm

Rod speed :500mm/s

Oil used for test: Turbine oil grade 2

Oil temperature: 100°C

Rod diameter 1250

Sliding distance  :After sliding 1000km

(Fig. 8-5) Rod surface roughness and amount of oil leakage

® As the rod surface roughness affects the oil
leakage, it is suggested to finish to 0.8~1.6
um Rz
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(4) Minimum operating pressure
Fig. 8-6 shows an example of actual measurement of the minimum

operating pressure of piston packings (ODI, UPI, UPH, OUHR and SPG).

Testing Conditions

0.4
g |
o
= -
= TUpperllmltofJIS
2 03
2
¢
o
2 025 UPI
©
qg_ ODI
o UPH
E 01 £
>
€
£ SPG OUHR
= 0

100 200 300 400 500
Operating distance (km)

Cylinder tube I.D. :2100

Rod diameter 1970

Rod packing :UPH 70X 90X 15
Dust seal :DKB 70 X84 X8X11

Pressurizing board :Cylinder head side

Cylinder operating conditions
Pressure :0~16.7MPa {0~ 170kgf/cm?}
Stroke :650mm

Speed :650mm/s (Average)

Oil used for test : Turbine oil grade 2

Oil temperature: 80°C (Maximum)

@As NOK Rareflon is used for sliding material
of SPG packing, and self-lubrication property
of OUHR packing is improved, the operating

(Fig. 8-6) Example of actual measurement of the minimum operating pressure

What is minimum operating pressure

The minimum pressure is required to ensure the operation of the
cylinder. When the pressure is applied from the head side @ or the
rod side ® of the cylinder without any load as shown in the Fig. 8-7,
the minimum pressure required to allow a smooth operation of the
piston at the minimum speed (8mm/sec) shown in the Table 8-2 is
called the minimum operating pressure. Old JIS B 8354 : 1992
(Hydraulic cylinder) prescribes this minimum operating pressure.

Table 8-3 shows the mini

imum operating pressure in the case when

the pressure is applied from the cylinder head side. According to
Old JIS B8354 : 1992, “When the minimum operating pressure is
required lower than specified below, the said value can be modified
under an agreement between the parties concerned for delivery”.

(Table 8-3) Example of JIS Minimum Operating Pressure (when the pressure is applied from the cylinder head side).

pressure for the both shows low values.

e m—
A -
(&) ®

(Fig. 8-7) Example of cylinder used for measuring
the minimum operating pressure.

Unit:MPa

Shape of " Shape of rod packing

piston packlng Nominal pressure Other than V packing V packing REmES

V packing 3.5, 1 0.5 0.75 The minimum operating
i 14, 21 Nominal pressure X6% | Nominal pressure X 9% pressure when the

)L(J,ril_nPa%k;Png, 3.5, 7 0.3 0.45 pressure, is applied from
coml%i,natior%seal 14,21 Nominal pressureX4% | Nominal pressureX6% | therod side, is defined

] ] 35, 7 01 015 by thg classification of
Piston ring 14,21 Nominal pressurex1.5% | Nominal pressureX2.5% rod diameter.

(5) Frictional resistance

Fig. 8-8 shows an example of actual measurement of frictional
resistance of piston packings (SPG, UPH, and OUHR).

%103

Testing Conditions
I.D. of cylinder tube : 2100

Piston speed :300mm/s
Oil used fortest  :Turbine oil grade 2 (ISO VG46)
Oil temperature  :60°C

3

= UPH
3 2

c

(0]

]

4]

= OUHR
5 | OUHR |
2 SPG
L

s

4
/
V

5

10 15 20

Test equipment Sample cylinder

Sample packing

mili

Hydraulic pressure

Service cylinder Load cell

Hydraulic
preSf,ure

Hydraullc pressure

f——]
T

Pressure (MPa)

(Fig. 8-8) Frictional resistance and Pressure

® Use SPG or SPGW for piston packing for low friction.




a. Shape of lip edge with U packing that affects frictional resistance and sealing performance
Frictional resistance and sealing performance vary with the lip

i in Fio. 8- T OUHR (2120) USH (2120)
shape of U packings as shown in Fig. 8-9 and Fig. 8-10. iy i
5X103 Sample
packing
_ USH |0
% 10 /Er/
E /D/ Measuring conditions of frictional resistance
g_ Temperature : 80°C constant
2 05 Pressure :0,2,3.4,4.9, 6.4MPa
S e} 2
= / /T/OUHR <eed ‘ {705; 20, ;35, 50, 65kgf/cm?}
O pee 1 75mm/s
0 | Stroke :20mm

1 2 3 4 5 6 7

Pressure (MPa) Oil used for test : Turbine oil grade 2 (ISO VG46)

(Fig. 8-9) Frictional resistance and pressure Impulse endurance test conditions
Temperature :100°C

z Pressure 1 0~24.5~36.8MPa

& {0~250~375kgf/cm?}

S 40 SRV

3 Frequency of pressurization : 70c.p.m.

3 30 Number of pressurization :6073E]

g Speed :150mm/s

g 20 )Ouﬁ‘o Stroke : 150mm

g \/?/( Oil used for test: Turbine oil grade 2 (ISO VG46)

£ 10

2 USH

=} O . .

3 o = ® Recommend ]’Eo use OUHR packing Wlthh

Number of pressurization improved self-lubrication property as the
- — - piston U packing for low friction.
(Fig.8-10> Number of pressurization and amount of oil leakage

b. How to calculate frictional resistance of packings

Frictional resistance can be calculated from the Lo
following formula. 06 A
: ) o\ aPrs
— XX Pr | eeeeeeeienns 5 o4 W LA
F=f X Pr (5) S 02 N S
& L1
Where, g o B Seaiea
F : Frictional resistance (N) T 008 P>
f : Frictional coefficient g o eSS
Pr: Packing radial force (N) T 002 =
Therefore, in order to find the frictional resistance, 001 T X107 X106 IxX10° X107
it is necessary to know the values of frictional Non-Dimensional characteristic value G
coefficient and packing radial force. To obtain the : . : PP
friction coefficient , use the nondimensional (Fig. 8-11) Dimensionless characteristic diagram
istic di in Fi - i ease refer to Page 5 for calculating method of the dimensionless
characteristic diagram in Fig. 8-11, G in accordance or| fer to Page 5 for calculating method of the di ionl
: : e characteristic number G.
with operating condition and read the value f.
§ . . lO><103 SPGW
Use Formula (6) to find out the radial force of a packing 8 —___-ISPG
when pressure is applied. 6 —r==
. = =
Pr=mdbp + Pro |- (6) L
= 2 T = DI
Where, . S % P S ISt
d : Rod diameter (m) R e -
b : Contact width (m) = gg AR i
p : Applied pressure (Pa) g, e
Pro : Radial force of packing NS
under ambient pressure (N) .
The value Pro varies with the shape and material of packings. e
Fig. 8-12 shows, for your reference, an example of actual o1l
measurement of radial force of representative packings. o~ 5% 10 150 200
As the applied pressure becomes higher, Pro becomes a Rod diameter or cylinder tube inside diameter (mm)
negligible value in function to t dbp in the formula (6). (Fig. 8-12) Radial force of packing (Under ambient pressure)
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(6) Low temperature resistance packings

The standard rubber material for NOK packings (material code A505,
U801) aims at about -30°C as limit temperature for low temperature
usage. In low temperature areas, the rubber packing material’ s
elasticity decreases and its sealing performance becomes unstable.
As the packing lip’ s ability to follow the eccentricity of the rod
decreases, it becomes important to reduce the amount of eccentricity
of the rod. When using packings in a low temperature area, minimize
rod eccentricity, and apply a low temperature resistance packing.

a. Effect of eccentricity on sealing performance at a low

Test conditions
Sample : U packing for rod diameter 75

(Dipped in oil at 100°C for 70H prior to the test)
Pressure : 2MPa {20kgf/cm?} (constant pressure)
Stroke :20mm
Cycle :lc.ps.
Oil used for test: Hydraulic oil for extra low temperature
Test duration: After leaving the test piece for 15 hours at

each temperature, stroke for 15 minutes.

temperature

Table 8-4 and Table 8-5 show an example of test results with
low temperature resistant U packings and standard U packings.

As the eccentricity affects sealing performance
at low temperature, use H9/f8 fit for bush or
bearing.

(Table 8-4) Cold resistant U packings

(Table 8-5) Standard U packings

b. Effect of low temperature hydraulic oil for initial
frictional resistance

Some low temperature hydraulic oil increase the frictional resistance of

packings. This is caused by remaining dried additives in oil. Fig. 8-13 shows an

example of measuring the initial frictional resistance with low temperature oil.

200 ——C
| —O0— |
z | —]
Z 5l P
g
s O...MIL H5606E
2 100 A...Engine oil for low temperature_|
I O...Turbine oil grade 2
© C
=
.0
g 50
= ﬁ/é: # A
0

20 40 60 80
Time for leaving (H)

{Fig. 8-13) Result of measurement of initial frictional resistance

Si&ﬁ’n'eg ey 2 ° UNI 75 88 10 Ei?k?nlfg IUH Y =
ﬁ Low temperature (®U801) ﬁ 7585 6 u- 75 856
resistant nitrile rubber @s813 (A505) (U8oL)
éﬂ%ﬂgﬁ_ (O -40 | -45 | -50 | -55 | -60 || -40 | -45 | -50 | -55 | -60 éP]e%LngfE- © -15 -20 -25 -30 -35
tricity (TIR) tricity (TIR)
0.15mm O O O O VAN @) @) O O AN 0.15mm @) @) O O A
0.30mm O O O O O o 0.30mm O O O O Va
0.45mm O O o o o 0.45mm @) O o
(O-+-No oil leakage /\---Oil leakage while sliding @---0il leakage at static

Sample IUH type packing
packing (Material:A567)

Test conditions

Temperature: 25°C

Pressure : Ambient pressure

Speed :250mm/s

Stroke  :50mm

Oil used : (@ MIL H 5606E
@ Engine oil for low temperature
® Turbine oil grade 2 (1ISO VG32)

Time for leaving sample:0, 12, 48, 72 (H)

Leaving conditions

By making rod to perform several stroke, let

the oil film deposited on the rod surface and

leave the packing as it is at room temperature.

(7) Buffer rings 3 effects of buffer rings

(1) To buffer the impact pressure generated on the rod side
of a hydraulic cylinder.

of rod packings to protect and improve packing durability. (2) To inhibit transmission of oil temperature to rod packings.

Also, under extremely short stroke conditions, they help (3) To reduce frictional resistance and generation of sliding

heat of rod packings.

Buffer rings (HBY and HBTS) are inserted in the pressure side

prevent abnormal wear of rod packings.

. . Buffer ring does not generate accumulated pressure between rod
a.Example of buffering effect on impact pressure (Table 8-6) ~packings, because of back pressure relief property.

Test conditions Construction (rod sealing system)

Conditions after test

Rod diameter: 270
Pressure :0~41.2MPa
{0~420kgf/cm?}

=] Ol
] 7
\ <

. No extrusion
Finewear No wear

Speed :530mm/s
Stroke  :900mm

Oilused :Turbine oil grade 2
(ISO VG46)

Oil temperature :90%+5°C

With a buffer ring

HBTS IUH B‘RT2
J
/ X /

Fine extrusion Nowear No extrusion

(in the tank)
Sliding distance :After sliding
250km

/

/ I[UH BRT2 DKBI /\

Without a buffer ring

\

\Wear Extrusion




b. Example of reduction of temperature at sliding area

® When the impact pressure and the oil
temperature are high, reduction of pressure
and temperature of sliding part can be
obtained by using a buffer ring.

® It is recommended to use packing and
bufferring together.

D 140 —

@ 120 ’

2 100 //, """"" S e R LSS

g 28 K Used together with HBTS ~Used with HBY

5 40/ Without a buffer ring

§ 2

& ° 50 100 150 200 250
Sliding distance (km)

(Fig. 8-14)An example of measurement of temperature at sliding area
(For test conditions and temperature at ®), refer to the test condition.)

c. Example of reduction of frictional resistance

P

Y
?RTZ/\

/ HBTS IUH

200 — ‘Qﬂtflfwe? ring \gﬂtﬁbe?":ﬂtr?g
= o O u -
o soc| O Y
S 150
€ 100 el
z ___————H
S —O=
T 50077 =
i

0 2 4 6 8 10
Oil pressure (MPa)

(Fig. 8-15) Relation between hydraulic pressure and frictional resistance

(8) Packings for extremely short stroke

When packings are used with extremely short strokes, breaking of oil film
(out of lubricant) occurs, and abnormal wear of the packing may occur.
To prevent this, the packing must be designed to allow an easy formation
of the lubricant film and to use material with better wear resistance.

a. Piston packings
Test method

Construction (Rod sealing system)

Test conditions
Pressure:0~9.8MPa
{0~100kgf/cm?}
Speed :30mm/s
Stroke :100mm
Oil used :General purpose hydraulic oil
Temperature:Constant temperature at 80°C

Extremely short stroke roughly means a
stroke below “the minimum stroke of 25mm”
defined in the old JIS B 8354 : 1992.

In order to investigate the internal oil leakage amount, test was conducted with the condition below. The oil leakage
was measured at 250,000, 500,000, 750,000 and 1,000,000 cycles. The amount of oil leakage inside the test sample
packing is measured by measuring the amount of oil leakage from the head-side @ port when a given pressure of
34.3 MPa {350kgf/cm?} is applied from the rod-side ® port for 10 minutes as shown in Fig. 8-16.

Sample packing

| Crosssectionofseal|  Type and size Material

Test condition

SPG 94 110 7.3

Rod®side—
Sample

D19YF Oil used :General purpose hydraulic oil
@A980

Pressure :Rod ®) side
0 ~34.3MPa {0~350kgf/cm?}

packing

Head @side-

Head @) side
0 ~2MPa {0~20kgf/cm?}

0SI 110 95 9 uso1 Stroke :2mm

Cycle  :16 c.p.m (Average speed 4mm/s)

(Fig. 8-16) Test equipment

Temperature:95=5°C (at cylinder internal surface)

A ‘ Sliding cycle :100 X 10* times
‘ EE OUHR 110 95 9 | (DA567

BRT2 95 110 3 | @19YF Roughness of cylinder internal surface : 3.2um Rmax

Test results % The amount of internal oil leakage for SPGW is almost the same as SPG.

Amount of internal oil leakage (ml/10min)

25 50
Number of cycles

75 100 **

(Fig.8-17) Change in amount of internal oil leakage
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-3 The phenomenon of burning tends to occur when starting a hydraulic

Type & size Direction of photo Surface condition Remarks

Head side
SPG 94110 7.3 [> @ Nggbnormalities are observed on the
sliding face.

Head side

Wear and “sliding trace” are observed on the

OSI'110959 -
sliding face.

Wear and “heavy sliding trace” are observed

OUHR 110959 on the sliding face.

{Fig. 8-18) Sliding surface condition after test

® For extremely short stroke, it is recommended to use combination seal (SPG or SPGW), using NOK Rareflon as the
sliding material.

b. Rod packings
Fig. 8-19 shows the condition of sliding surface after the extremely short stroke test.
Type & size Direction of photo Surface condition
(Material) P When buffer ring is used together. When buffer ring is not used together.

{Buffer ring)

HBTS 75 90.5 5.9 N — <]
(19VF, A626)

(Rod packing)

IUH 75856
el "SR

(Fig. 8-19) Condition of sliding surface after test

@ Itis recommended to use the buffer ring (HBTS or HBY) as a part of the sealing system along with the packings,
when extremely short stroke condition is expected.
Abnormal wear of rod packing may occur due to breakage of oil film without the buffer ring.

(9) Phenomenon of burning

In some cases, piston packings or wear rings are burned and carbonized
or melted. This is due to the high temperature resulting from sudden
compression when air inside the hydraulic cylinder has not been
completely exhausted.

For example, when a U packing is used as a piston packing, air tends to be
accumulated in the pocket part of the U packing. When this air is not
replaced by oil at starting movement, the air will be compressed quickly,
resulting in high heat generation, at the U packing’s pocket, as shown in
Fig. 8-20.

The packing may result in partially burned and carbonized. Some material
may actually melt.

When the rod is directed upward, air is accumulated at the pocket part of
U packing A on the head side, and “damage by burning” can be seen in
Fig. 8-21. Also, the wear ring may be burnt, as shown in Fig. 8-22.

Damage by burning

cylinder, but seldom occurs during operation. The heat generation due to
adiabatic compression may reach 600 to 800°C for a short period of time

and instantaneously exceeds the heat resistant limit of packing material. (Fig. 8-20) Example of damage by
burning of U packing
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Damage by burning

Damage by burning

(Fig. 8-22) Example of damage by burning of
wearing

{Fig. 8-21) Example of locations of damage by burning

a. Formula for calculating rise of temperature by adiabatic compression

Although, in the case of an actual hydraulic cylinder, it
cannot be said to be a perfect adiabatic compression due
to the existence of heat conduction and dispersion, etc.
from the rod surface or tube wall face, the rise of
temperature can be calculated from the formula (7).

K-1
&) E
P1

P2-\2

T2 =TiX LV

|

T1:Absolute temperature before compression (°K)
T2:Absolute temperature after compression (°K)
P1:Pressure before compression (MPa)
P2:Pressure after compression (MPa)

V1:Volume of air before compression (cmq)
V2:Volume of air after compression (cm?)

k :Adiabatic index (In case of air, k =1.4)

b. Prevention of damage by burning

Remark the following points to prevent the damage of burning due

to such adiabatic compression.

(1) Bleed air from the hydraulic cylinder sufficiently before starting

the hydraulic cylinder.

(2) When starting the hydraulic cylinder, do not operate it quickly

to its full stroke.

(3) When using U packings, fill the pocket with grease to minimize

the accumulation of air.

(4) Design the construction of piston as shown in the Fig. 8-23 and
use Rareflon seal (Type KZT, contamination seal) having a good

heat resistance at the outside of the wearing (WR).

Now, let’ s calculate the heat generation by adiabatic
compression by using this formula. Suppose the
pressure in the hydraulic cylinder varies between 1 and
42MPa. For example, suppose the oil temperature is 80°C
when the pressure is 1MPa, then the absolute
temperature T2 by the adiabatic compression is

14-1

Y =1027 (°K)

T2= (273+80) X (%)

This temperature is equivalent to 754°C . The value
neglects the adiabatic efficiency and other loss in its
calculation. Even if this were taken into consideration,
the packing is instantaneously exposed to a high
temperature.

WR (Contamination seal)
(wearing) WR
sPGW (wearing)

(Contamination seal) (Combination seal

{Fig.8-23) Example of countermeasure against damage by burning r/

against the damage by burning.

® Fig. 8-23 shows the most effective piston sealing system as a countermeasure

L—

We recommend to use KZT (Con-
tamination seal) to prevent entry
of foreign materials in the oil and

to prevent the damage by burning.
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(10) Stick-slip

a. Phenomenon

Stick-slip is a phenomenon that a sliding surface has sticking and
slipping condition periodically. In the case of packings, the stick-slip
occurs at a contact face between a packing, an elastic body, and metal
mating face, sometimes resulting in vibration and generating sound.
The stick-slip phenomenon in hydraulic cylinders is caused by
complex factors including types of bearings, types of packings, fixing
method of cylinder, amount of load, etc. Also, the sound generated by
stick-slip varies from low to high frequency tones.

b. Conditions cause the phenomenon <

Vibrations and sound generation due to the stick-slip of a hydraulic m

cylinder have not been quantitatively clarified yet. It is qualitatively

known, however, that they occur under the following conditions. (a)

(1) When a static friction coefficient of a packing or bearing material is high.

(2) When the roughness of metallic surface is not appropriate. J/

(3) When the quality of oil used is poor (when the additive to oil is not
appropriate).

(4) When the lubricant film on the sliding face is liable to be broken due
to a high pressure, high temperature or operation in a low speed.

(5) When using a cylinder tube or a hollow rod which thickness is
extremely thin or when using a hydraulic hose with a low rigidity.

c. Countermeasures m
As previously mentioned, it is not possible to make perfect
countermeasures for stick-slip solely by a packing itself. However, use of a
combination seal (SPG or SPGW) made from low-friction material such as
Rareflon or use of the U packing(OUHR) improved self lubrication.

Also, additional use of a buffer ring with good lubricating characteristic
(HBTS) as shown in Fig. 8-24(a) and/or filling grease between a rod
packing and a dust seal as shown in Fig. 8-24(b) will be effective in
preventing oil film breakage due to high pressure.

-
&
5

5353 T DKB'
(TEYTF? S| Gove (3?’%1C>O

A626/  (Us01)

Grease

ISI (19YF) (U801
~ (uso1) (SPCC)

(b)

{Fig.8-24) Example of countermeasure against stick-slip

(11) Breakage due to pressure build-up

When two lip packings are used back-to-back for the side, breaking the lip starting from the point touching the
piston, the packings fail due to pressure build-up between corner of the groove. However, when a notch is provided,
them. The failure occurs because the oil film passing since the pressure in the U-groove is released via the
through the packings remains between the packings due notch, the sliding-side lip easily collapses at back-pressure
to reciprocal movement, gradually increasing the pressure actuation, relieving the back pressure. For reference, Fig.
(Fig. 8-25). Also, when using multiple packings, it is 8-26 shows the difference in back-pressure relief
necessary to consider the possibility of pressure build-up. performance when a notch is and is not provided.
Using a packing with a notch (relief passage) at the tip of 3 For rod packings, it is also necessary to consider
the lip is an effective countermeasure to pressure build-up. pressure build-up when using multiple packings. For
If there is no notch, the lip end surface and installed groove example, pressure build-up may occur when using a
surface side touch each other due to back pressure, so double-lip dust seal and a rod seal together. The most
pressure in the U-groove is not released, forcing the reliable countermeasure to pressure build-up is a drain
sliding-side lip into close contact with the sliding surface. between the packings (returning oil to oil tank). Using a
As a result, because back pressure is not released, the DKBI3 dust seal with small holes on the oil lip allows
packing is pressed to the pressure-side groove surface pressure build-up oil to escape.
Without notch RoomA  Oilfilm B Breakagséldmaga_zfe lIBpreakage B
pressure
P S S P2 S — SQroove surface
E §"_ —) Seal/[¢;, EH;L‘:’}\S%I side
U groove -l U groove
- : Pressure side Z Pressure side
Reciprocal movement keeps oil film  Countermeasure  Since the oil in the U-groove is sealed at the
in chamber A — Pressure rises end face of the lip, lip deformation is inhibited
/ and the back pressure cannot be relieved.

— The lip breakage starts at part B.
O [ @ [

With notch

Relief passage for back-pressure oil

(ﬂo‘,\',\lggcsgage) ~— (ﬂOWNg;CSQage) Since the oil in the U-groove is relieved via
the notch, back pressure actuation causes

the lip to collapse, relieving the back pressure.

(Fig. 8-25) Mechanism of package failure due to pressure build-up and countermeasures
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3.0

When a notch/i\s not provided

2.5{‘\
2.0

i

Pressure P1(MPa)

1.0

0.5

0 \?\D\rL: N

When a notch is provided

LF LF

1 2 3
Elapsed time (minutes)

]
4

Test Initial back pressure
equipment (pressure P1 after a lapse of “t” minutes)
Sample Dummy
LE ix
gﬁ O

The same effect as the notch can be
obtained by providing a small opening
in the installation groove.

Small opening L
added

(Fig. 8-27) Example of countermeasures for

{Fig. 8-26) Back pressure leakage performance is different with and without a notch

(12) Blow-through leakage (passing)

A packing initially seals oil under its own compression
force. After application of pressure, it also seals high oil
pressure by further extension due to oil pressure.
Therefore, for the packing to maintain its sealing
performance, it is important to introduce the oil pressure
into the installation groove and to obtain the extension
force due to oil pressure. Blow-through leakage (passing)
occurs infrequently when the oil pressure is not introduced
smoothly into the installation groove in the above state.
Once blow-through leakage has occurred, a great amount
of leakage may continue for a long time, yet at the same
time, blow-through leakage does not always reoccur when
investigating the cause. This makes blow-through leakage
avery troublesome phenomenon. Such leakage typically
occurs when pressure acts in both directions of the
combination seal for a piston packing on a power steering
cylinder. For example, as shown in Fig. H-28, blow-through

pressure build-up without packing

leakage occurs when the positive pressure acts from the
left and back pressure acts from the right. Since the
packing is pressed into the left-hand groove side by the
back pressure, it is difficult for positive pressure from the
left to enter the groove. As a result, extension force due to

oil pressure is not obtained, causing blowthrough leakage.

A countermeasure for blow-through leakage is to smooth

the introduction of oil pressure into the installation groove

by installing “an oil pressure introduction slit” in the side

of the seal ring.

Also, blow-through leakage tends to occur when the

pressure causes extrusion of the seal ring or lowers the

interference.

Aslit is effective in these cases and the packing becomes

more reliable and has prolonged life.

% A combination seal with a slit is a special product and is
not described in this catalog; consult NOK for details.

P

i

IF-

Normal Actuation

/ —:|Humf
L ERRRR]

Oil pressure causes the packing to move to
the side opposite the pressure side,
introducing oil into the installation groove.

Oil pressure and compression force
strongly press the packing into the
sliding surface and groove bottom,
securing the seal surface.

Back
pressure u

Positive
pressure

|

i < f -4 |F
Blow-through Leakage ol

| F |

Defective actuation

Large extrusion

Small crashinginterference  Occurrence of blow-through

leakage
Oil pressure not smoothly introduced L I
into installation groove (pressure side)
—3 = FHr—
Countermeasures
(XX EXE!

Oil pressure introduction slit (sealing)

The oil pressure enters the installation groove (pressure
side), beginning at the early stage of pressure application,
smoothing movement of the packing to the side opposite
the pressure side.

(Fig. 8-28) Blow-through leakage in combination seals and countermeasures for blow-through leakage
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(13) Swelling mechanism

Swelling is the state in which equilibrium is attained
between the force of oil molecules entering the polymer
molecules and spreading the spacing between polymer
molecules and the elasticity of the crosslinked meshes.
Whether the swelling is large or small depends directly

(Example 1) EPDM and mineral oil (high affinity) — Large swelling

on the affinity between the oil and polymer, the larger the
affinity, the larger the swelling.

The SP (Solubility Parameter) value is often used as an index
of affinity. Two materials with similar molecular structures have
larger affinity (the closer the polarity, the larger the affinity).

(Example 1) NBR and mineral oil (poor affinity) = Small swelling

EPDM
SP value: 8 (small polarity)

Mineral oil
SP value: 6 to 8 (small polarity)

NBR
SP value: 9 to 10 (large polarity)

Mineral oil
SPvalue: 6 to 8 large polarity)

[CH2—CH2]n[C|ZH+CH2]m
CH3

CnHa2n+2

[CH2-CH=CH-CH2]n[CH-CH2]m
| CnH2n+2

C=N<«Polargroup

—EPDM and mineral oil are similar in structure (only Cand H have
no polar group) and their affinity is high, so the swelling is large.

—NBR and mineral oil are dissimilar (NBR has a polar group) and

their affinity is poor, so the swelling is small.

Before swelling

After swelling

Oil tries to get between rubber molecules,
spreading the clearance between the

Oil dipping
——

Rubber molecule

rubber molecules (swelling phenomenon).
The clearance between the rubber
molecules is spread by oil swelling, but
because of bridges, clearance swelling
does not occur beyond a point (called
equilibrium swelling).

{Reference: With non-bridged rubbers,

QO0il molecule . . . .
swelling becomes bigger and bigger until

* Bridge point

dissolution finally occurs (such as rubber
adhesive material and spray glue). >

(Fig. 8-29) Swelling advancement

(14) Roughness of contacting object

a. Roughness of sliding surface

Surface roughness greatly affects seal performance,
efficiency and life, and both the size and form of the
roughness are very important. When a surface has
convexities, the seal wears quickly.

Conversely, seal durability is improved when a surface has
concavities that form oil reservoirs, reducing seal abrasion.
For this reason, we recommend using a roller vanishing
finish (RLB) for the inside surface of the cylinder tube and a
buff finish (SPBF) for the rod surface to flatten convexities.

D~@are examples of surface

roughness.
@ is the figure of roughness when
the roller vanishing finish is used.

<—Feed direction

Using the roller vanishing finish,

Vanishing roller ® \/\/\/\/\/\f\

convexities are flattened by
plastic deformation, and an oil
reservoir is formed in concavities,

Qil reservoir

reducing the seal’s abrasion and

Rolling pressure

improving its durability.

@|[ 'H UIq !
\ Oil reservoir

{Fig. 8-30> Roughness example

b.Roughness of groove bottom

Generally, the packing installation groove is machined by a
lathe, so it has a spiral continuous machining track
(roughness), but since the packing material has flexibility,
the machining track does not become an oil relief passage
due to filling-in of concavities in the rough area. However,
when the roughness is large, concavities in the rough area
cannot befilled in, forming an oil relief passage and causing
oil leakage. The sliding surface of the packing is often
managed because of packing friction problems. When the
roughness of the bottom of the installation groove cannot be

reduced sufficiently due to high machining difficulties, oil
leakage may occur. The permissible roughness of the bottom
of the groove is 6.3 mmRz or smaller for rubbers, such as
nitrile rubber, with high flexibility, and 3.2 mmRz or smaller
for iron rubber with relatively high rigidity. However, since
the ability to match the roughness of the contact object is
affected by both the rubber material and the pressing force
(compression force), the ability may differ due to the shape
of the packing even when the material is the same.

% The roughness index is based on JIS B 0601: 2001.



(15)Sealing system (combination effect)

a. Example of long-life system for construction machines

Among hydraulic cylinders, the cylinders of construction
machines are subject to harsh usage conditions, such as
high pressure and temperature.

Since the sealing system is used outdoors, external
contamination is severe and the sealing system must
cope with harsh use. The traditional mainstream rod
sealing system used a combination of buffer rings, rod
seals and dust seals made of high-strength iron rubber.
However, recently, nitrile rubber is increasingly being
used as the rod packing material to improve
performance and prolong life. Compared to iron rubber,

nitrile rubber has excellent ability to follow low-
temperature eccentricity, so increasing use of nitrile
rubber for rod seals improves low-temperature sealing
performance and low-temperature durability.

However, use of nitrile rubber assumes use of a buffer
ring with the rod packing, because the strength of nitrile
rubber is lower than iron rubber (Fig. 8-31, Fig. 8-32).
As shown in this example, to achieve excellent longterm
seal performance, it is necessary to examine not only the
selection of each packing, but also the system
configuration.

Piston Area

Rod Area

Wear ring Contamination seal

Piston packing

Buffering

Bearing Dust seal

Rod packing

(Fig. 8-31) Example of sealing system for hydraulic cylinder of a construction machine

Shape Material Main function Feature
Piston packing | @pTFE: Rareflon A PTFE seal ring @ with excellent friction and abrasion
g ‘= @PA: Polyamide Retention of oil characteristics is used. Also, to augment PTFE’s creep characteristics
O - ya pressure and pressure resistance, a combination of a buffer ring @ made of
© @NBR:nitrile rubber NBR and a backup ring @ made of PA is used.
5 Elimination of Intrusion of foreign objects into the piston packing is inhibited by
g PTFE: Rareflon foreign objects burying and capturing the foreign objects not only by scraping off
% in oil foreign objects in the oil but also using PTFE’s plastic deformability.
o
Stick-slip is prevented by using PTFE’s excellent friction
PTFE: Rareflon Bearing characteristics. Fabric phenol resin with high elasticity is used for
applications requiring large lateral load.
: ; Since there are high pressures, a PTFE seal ring @ is used in
MPUR: Iron rubber B;giesﬂrega()f Irl\iﬁepdatc; combination with a PA backup ring @, to use PUR with a
@PA: Polyamide P d packi PP combination of strength and flexibility so that the pressure
rod packing resistance is supplemented.
3 o Long life is achieved by using NBR with excellent creep
4 (ONBR:nitrile rubber | Prevention of characteristics. Supplementing pressure resistance using a PTFE
z (@PTFE: Rareflon external oil leaks backup ring @ with (@ made of PA is inappropriate due to the large
[ strength difference between @ and @ causing extrusion breakage in @).
Dust seal -
:lron rubber . . 0 cope with the harsh external contaminant conditions, high-
(DPUR: Iron rubber | Prevention of To cope with the harsh | i ditions, high
@spcc foreign objects strength PUR is used to resist plastic deformation
ig. 8- eatures of each packing materia
{Fig. 8-32) Feat f each packing material
(16)Blisters

a. Phenomenon

Blisters refers to foam or bubbles formed in the vicinity
of sliding sections of the seal when liquid absorbed into
the seal is converted to gas form by sliding heat
generation. Since packing is used at high pressures,
blisters in the vicinity of the sliding face of the seal can
cause peeling due to friction caused by sliding
movement in the vicinity {Fig. 8-33).

b. Conditions conducive to blisters

Where volatile oils are used, blisters may form in a high-
temperature operating environment (high temperature,
high speed, high pressure). In some cases this is caused by
the presence of a volatile foreign oil in the oil being used.

c. Response

Blisters are caused by certain combinations of oils and
operating conditions. Although the problem cannot be
solved by packing alone, it is possible to reduce sliding
heat generation through the use of low-friction materials
such as combined seals made from Rareflon and self-
lubricating U-packing such as OUHR.

»

»

volatile foreign oil into

seeps into packing gas, forming blisters

— R — —
Volatile foreign oil (or Sliding heat -
A S 6F usE other foreign matter) generation turns Friction leads to

peeling

{Fig. 8-33) Packing example (blister formation = peeling)
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Basic tolerances for large applications (JIS B 0401)

Unut: 0.001lmm

Nominal Size Shaft Tolerances Bore Tolerances
Size Group (mm) h9 [ h10 | f8 H7 \ H8 \ H9 [ H1O0
Over Up to Upper tolerance Upper tolerance
P Lower tolerance Lower tolerance
0 0 - 76 + 70 + 110 + 175 + 280
500 630 175 ~280 - 186 0 0 0 0
0 0 - 80 + 80 + 125 + 200 + 320
630 800 ~200 ~320 - 205 0 0 0 0
0 0 - 86 + 90 + 140 + 230 + 360
800 1000 ~230 ~360 226 0 0 0 0
0 0 - 98 + 105 + 165 + 260 + 420
1000 1250 - 260 ~420 - 263 0 0 0 0
0 0 -110 + 125 + 195 + 310 + 500
1250 1600 ~310 - 500 ~305 0 0 0 0
0 0 -120 + 150 + 230 + 370 + 600
1600 2000 ~370 - 600 ~350 0 0 0 0
Conversion table for SI unitS  The enclosed sections show the SI unit conversions.
N dyn kgf Pa-s cp P
>
8 1 1X10° 1.01972 X 107! "% 1 1Xx103 1X10
= o
) O
L 1X10°° 1 1.01972 X 10°¢ g 1X1073 1 1X102
9.806 65 9.80665 X 10° 1 1X1071 1 X102 1
Note: 1P =1dyn+s/cm?=1g/cm-s, 1Pa*s = 1N+s/m?, 1cP=1mPa-s
Pa kPa MPa bar kgf/cm? atm mmH20 mmHg 713
Torr
1 1X1073 1X10°6 1X1075/1.01972X1075/9.86923 X 1076 | 1.019 72 X 107!| 7.500 62 X 103
1X103 1 1X1073 1X1072[1.01972X1072|9.86923 X 1073 | 1.019 72 X 102 | 7.500 62
g 1X 106 1Xx103 1 1X10 [1.01972X10 |9.86923 1.01972 X 10° | 7.500 62 X 103
w
(%]
o 1X10° 1 X102 1X101 1 1.01972 9.86923 X 1071| 1.019 72 X 10* | 7.500 62 X 102
a
9.806 65 X 10* | 9.806 65 X 10 |9.806 65 X 1072 9.806 65 X 107! 1 9.67841 x 107! 1 X 10* | 7.35559 X 102
1.01325 X 10° | 1.01325 X 102 | 1.01325 X 1071| 1.013 25 1.03323 1 1.03323 X 10% | 7.600 00 X 102
9.806 65 9.806 65 X 1073 9.806 65 X 10| 9.806 65 X 1075 1X107|9.67841 X107 1 7.35559 X 1072
1.33322 X 102 | 1.33322 X 1071 1.33322 X 1074} 1.33322 X 1073{ 1.35951 X 1073| 1.31579 X 1073 | 1.359 51 X 10 1
Note: 1Pa=1N/m?
Pa #7zl&N/m? | MPaZ7zidN/mm? kgf kgf/cm? m?/s cSt St
O
1 1X10°% | 1.01972X 107 | 1.01972 X 10 é "E‘ 1 1X 108 1X 104
0 © O
0 4 cy -
o 1X 106 1 1.01972 X 10 1.01972 X 10 S\‘g 1X10°® 1 1 X102
=
n
9.806 65 X 106 | 9.806 65 1 1X 10?2 1X10™* 1X 102 1
9.806 65 X 10* | 9.806 65 X 102 1% 102 1 Note: 15t=1cm?/s, 1eSt=1mm?/S

Note
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Hardness conversion table  Surface roughness vs machining methods

Approximate conversion value for Range of roughness
Rockwell ASTM hardness C of steel Method Rz um Ol'l 01'2 Ol'4 01'8 11'5 |3 f’ 112 215 510 1?0 2?0 4?0
Brinell Of processing Orless | Or (eSS |Or eSS | Or less | Or (eSS | Or (eSS | Or (eSS | Or leSS | Or eSS | Or (eSS | Or (eSS | Or (€SS |Or eSS
Rockwell
Hardness hardness | 2 100 oo Hardness
by | Vickers | 300kg Shore | by Symbols No symbols or ~
Rockwell|hardness| gyan dard|i S 5505, hardness|Rockwell ‘
Cscale ball |Dia, o bal: Cscale Forging FG \
- . Preclision
68 | 940 — - 97 68 Casting C | Drecision
67 | 900 - o 95 67 Die casting DC
66 865 — — 92 66 -
65 | 832 — - 91 65 Hot rolling HR
64 | 800 | — - | 8 | 64 Cold rolling CR
63 | 772 | — | — | 87 | 63 Drawing DW
62 746 — — 85 62 Extrusion EX
61 720 — — 83 61 .
60 697 _ _ 81 60 Tumbllng TU
59 | 674 | — - 80 59 Sand-blasting SB
ss | 653 B B 78 58 Roll lining RL —
57 | 633 - - 76 57 Face milling FM
56 613 - — 75 56 ;
55 | 595 | — | — | 74 | 55 Planing P
54 | 577 | — — | 12 | 54 Slotting SL
Milling M Preclision
53 | 560 | — — | 11 | 53 : .
52 | 544 | 500 | — | 69 | 52 Fine boring FB m
51 | 528 | 487 | — | 68 | 51 Filing finish FF | Precision_
50 513 475 - 67 50 T . T Plrecisign Fine Medjium Rojugh
49 | 498 | 464 | — | 66 | 49 urning —=
Boring B recjision
48 484 | 451 — 64 48 Drilli D
47 | 471 | 442 | — | 63 | 47 niing -
46 | 458 | 432 | — 62 | 46 Reaming DR =
45 446 421 - 60 45 . Preclision
4 | 434 | 409 | — | 58 | 44 | |Broaching BR
Shaving SV
43 423 | 400 — 57 43 Grinding G [Precision| __Filne Medjium Rough
42 412 390 - 56 42 - L. Precfision
41 | 402 | 381 | — | 55 | 41 Honing finish GH D —
40 | 392 | 371 | — | 54 | 40 | |superfinish GSP [<Eieckion
39 382 | 362 — 52 39 S
Buffing finish SPBF L
38 372 358 - 51 38 . e Preclision
37 | 363 | 344 _ 50 37 Paper finish FCA L
36 354 | 336 |(109.0)| 49 36 Lapping finish FL |——
35 | 345 | 327 |(1085)| 48 | 35 Liauid horni b _Precision.
34 | 336 | 319 |(1080)| 47 | 34 lquid horning S
Burnishing RLB
33 327 | 311 [(107.5)| 46 33 Roller finish RF
32 318 | 301 ((107.0)| 44 32 =
31 | 310 | 294 |(106.0)| 43 | 31 Chemical polishing | SPC i ——
30 | 302 | 286 |(1055)) 42 | 30 Electrolytic polishing | SPE —
29 294 | 279 |(104.5)] 41 29
28 | 286 | 271 |(1040)| 41 | 28 | Change of surface roughness JIS standard
27 | 279 | 264 |(103.0)| 40 | 27 : :
25 266 | 253 |(101.5)| 38 25 Comparisonand use JISB0031:1982 | JISB0031:1994
24 | 260 | 247 |(101.0)] 37 24 Profile curve Without filter Without filter Acfilter
23 | 254 | 243 |(100.0) 36 53 Evaluation length 1 Reference length - Length of shape
- i i R - Pt
22 | 248 | 237 | (99.0)| 35 | 22 Maximum height _ max
21 | 243 | 231 | (985)| 35 1 Average roughness of 10 points Rz — —
20 | 238 | 226 | 97.8 | 34 20 Roughness curve 2Rc Acfilter Phase compensation A filter | Phase compensation Ac filter +Asfilter
(18) | 230 | 219 | 96.7 | 33 | (18) Evaluation length 1Referencelength | 5Referencelength | 5Reference length
Maximum height — Maximum height: Ry | Maximum height: Rz
(16) | 222 | 212 | 955 | 32 | (16) Average roughness of 10 points - Rz Rz JIS
(14) | 213 | 203 | 939 | 31 | (14) Average roughness of center point Ra Ra 75 Ra 75
(12) | 204 | 194 | 923 | 29 | (12) T -
(10) | 196 | 187 | 907 | 28 | (10) Arithmetic average roughness __Ra Ra
8 | 188 | 179 | 895 | 27 | (8) Megeirtenlbetvesn ometes andonce - B e comniies S | oG Ress Cave alement: RSM
Local peak interval — Local peak average interval: S —
(6) | 180 | 171 | 87.1 | 26 (6) Load length rate — tp (on per-reference-length basis) | Rmr (entire evaluation length)
(4) | 173 | 165 | 855 | 25 | (4) Other height parameters - — Rp, Rv, Rt, R¢, Rq
(2) | 166 | 158 | 835 | 24 (2) Height feature parameter - = Rsk, Rku
(0) 160 | 152 | 81.7 | 24 ()
) Composite parameter and others — — RAg, Roc, Rmr
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Table of viscosity conversion

Seyboldt Red wood Engler Centi-stokes Seyboldt Red wood Engler Centi-stokes

SUS (sec) R (sec) E (sec) cSt SUS (sec) R (sec) E (sec) cSt

35 32.2 1.18 2.7 475 419 13.5 103

40 36.2 1.32 4.3 500 441 14.2 108

45 40.6 1.46 5.9 550 485 15.6 119

50 44.9 1.60 7.4 600 529 17.0 130

55 49.1 1.75 8.9 650 573 18.5 141
”””””” 60 | 535 | 18 | 104 | | 70 | 67 | 199 | 152

65 57.9 2.02 11.8 750 661 21.3 163

70 62.3 2.15 13.1 800 705 22.7 173

75 67.6 2.31 14.5 850 749 24.2 184

80 71.0 2.42 15.8 900 793 25.6 195
”””””” &5 | 751 | 255 | 170 | | 90 | 837 | 2710 | 206

90 79.6 2.68 18.2 1000 882 28.4 217

95 84.2 2.81 19.4 1200 1058 34.1 260

100 88.4 2.95 20.6 1400 1234 39.8 302

110 97.1 3.21 23.0 1600 1411 45.5 347
””””” 120 | 1059 | 349 | 250 | | 180 | 1587 | 51 | 390

130 114.8 3.77 27.5 2000 1763 57 433

140 123.6 4.04 29.8 2500 2204 71 542

150 132.4 4.32 32.1 3000 2646 85 650

160 141.1 4.59 343 3500 3087 99 758
””””” 170 | 1500 | 48 | 365 | | 4000 | 3526 | 114 | 867

180 158.8 5.15 38.8 4500 3967 128 974

190 167.5 5.44 41.0 5000 4408 142 1082

200 176.4 5.72 43.2 5500 4849 156 1150

220 194 6.28 47.5 6000 5290 170 1300
0 | 22 | 685 | 5.9 | | 650 | . 5730 | 185 1400

260 229 7.38 56.5 7000 6171 199 1510

280 247 7.95 60.5 7500 6612 213 1630

300 265 8.51 64.9 8000 7053 227 1740

325 287 9.24 70.3 8500 7494 242 1850
30 | 300 | 995 | 758 | | 9000 | 7943 | 256 | 1960

375 331 10.7 81.2 9500 8375 270 2070

400 353 11.4 86.8 10000 8816 284 2200

425 375 12.1 92.0
450 397 12.8 97.4




How to read the Table:

For example, when converting 38°C into °F, find out 38 from the 2nd row of
the table (10th position from the top) at the center column and then read
the figure in the column °F on the right side. You will thus find out 100,4°F.
To the contrary, you can convert 38° F into °C by reading the figure in the
column °C on the left side and then you can know that it correspond to 33°C.

9

Table of temperature conversion 5
C=§(F—32) F=gC+32

e °F | °C oF oCe—°F | °Co—s°F °C °F | °C o oC<e—°F | °Co—»°F
-73 -100 |-148 -1.6 29 84.2 17.7 64 147.2 37.1 99 210.2
-62 -80 |[-112 -1.1 30 86.0 18.2 65 149.0 37.7 100 212.0
-51 -60 |-76 -0.6 31 87.8 18.8 66 150.8 38 100 212
-40 -40 |-40 0 32 89.6 19.3 67 152.6 43 110 230
-29 -20 |- 4 0.5 33 91.4 19.9 68 154.4 49 120 248

233 -10 | 14 || 11 34 | 932 | 204 | 69 |1s62 | | s4 | 130 | 266
-17.7 0 32 1.6 35 95.0 21.0 70 158.0 60 140 284
-17.2 1 33.8 2.2 36 96.8 21.5 71 159.8 65 150 302
-16.6 2 35.6 2.7 37 98.6 22.2 T2 161.8 71 160 320
-16.1 3 37.4 3.3 38 100.4 22.7 73 163.4 76 170 338

55 |4 o392 | 38 | 39 | 1022 | | 233 | 74 | 1652 | | 83 | 180 | 356
-15.0 5 41.0 4.4 40 104.0 23.8 75 167.0 88 190 374
-14.4 6 42.8 4.9 41 105.8 24.4 76 168.8 93 200 392
-13.9 7 44.6 5.5 42 107.6 25.0 7 170.6 121 250 482
-13.3 8 46.4 6.0 43 109.4 25.5 78 172.4 149 300 572

27| 9| asa| | 66 | 44 | 1112 | | 262 | 79 | 1742 | | 177 | 350 | 662
-12.2 10 50.0 7.1 45 113.0 26.8 80 176.0 204 400 752
-11.6 11 51.8 7.7 46 114.8 27.3 81 177.8 232 450 842
-11.1 12 53.6 8.2 47 116.6 27.7 82 179.6 260 500 932
-10.5 13 55.4 8.8 48 118.4 28.2 83 181.4 288 550 | 1022

100 | w4 | osta | | 03 | 49 | 1202 | | 288 | 84 | 1832 | | 315 | 600 | 1112
-94 15 59.0 9.9 50 122.0 29.3 85 185.0 343 650 | 1202
- 8.8 16 61.8 10.4 51 123.8 29.9 86 186.8 371 700 | 1292
- 83 17 63.6 111 52 125.6 30.4 87 188.6 399 750 | 1382
- 1.7 18 65.4 11.5 53 127.4 31.0 88 190.4 426 800 | 1472

-72 | 19 | 62| | 121 s4 | 1202 | | 315 | 89 | 1922 | | 454 | ss0 | 1562
- 6.6 20 68.0 12.6 55 131.0 321 90 194.0 482 900 | 1652
- 6.1 21 69.8 13.2 56 132.8 32.6 91 195.8 510 950 | 1742
- 55 22 71.6 13.7 57 134.6 33.3 92 197.6 538 1000 | 1832
- 5.0 23 73.4 14.3 58 136.4 33.8 93 199.4 566 1050 | 1922

-44 | 24| 132| | 148 59 | 1382| | 344 94 | 2012 | | se3 | 1100 | 2012
-39 25 77.0 15.6 60 140.0 34.9 95 203.0 648 1200 | 2192
-33 26 78.8 16.1 61 141.8 35.5 96 204.8 704 1300 | 2372
- 28 27 80.6 16.8 62 143.6 36.1 97 206.6 760 1400 | 2552 m
-22 28 82.4 17.1 63 145.4 36.6 98 208.4 815 1500 | 2732
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Kliiber Lubricants for Sealing

Together with Klliber Lubrication Miinchen GmbH & Co. KG,
a German company with 100 years of history as a supplier of
specialty lubricants, NOK has established NOK KLUBER CO.,
LTD. as a joint venture for providing Kliiber lubricants for

use in sealing applications.
NOK KLUBER CO., LTD. carries on the technologies passed
down through generations by both companies, and it
leverages its proven track record and broad range of
knowledge obtained through its extensive testing to
provide a wide range of lubrication solutions.

Based on its abundant wealth of knowledge on a multitude
of lubricants that it has built up throughout the years,
NOK KLUBER CO., LTD. is ready to meet the needs of its
customers for the most demanding of conditions, such as
for high-temperature, low-temperature, high-speed, and
high-load bearing applications.

List of Kliiber lubricants for sealing

Types and applications of NOK KLUBER
lubricants

e Types of lubricants
Oil, Grease, Paste, Wax, Spray, Coating
eApplications
Rolling bearings, Sliding bearings, Chains, Gears,
Valves, etc.
eSpecial applications
For Food, Vacuum, Electronic devices, sealing lubricants

Compatible
with Rubbersr **
z
0
=
gl u
&S| Usage .
Application Name of grease | 5 2 |temperature Consistency Usage examples Features
PP g 5 p NLG] erad g p
58| 8 o) |(NLGI grade)
Slalalg g |range(°C)
EEHEEE
C|=lo|C
v/ 2|50l
== S| <
HREER
Z|l<<|n|w |
Automobiles, construction )
General use | SEALUB S-1 O|O]A]A]x]-30-120| 2 machinery, agricultural O per
machinery, etc.
Water Automobiles, household Excellent water and steam
resistance SEALUB S-8 AJAIXIO]O ] -45-160 3 goods/equipment, etc. resistance
Automobiles, household .
Low temp./ SEALUB S-14 A % | =50-150 2 electrical appliances Can widely be used for low
high-speed 010 O industrialnggchinery’, otc. |tO high temp. applications
Assembly _ Assembly and insertion of | Quick-drying wax and spray
Spra SEALUB L101 O1O]O10O]A]-30- % Wax | arious sealed parts, etc. products for assembly
pray
Assembly and adhesion
Adhesion prevention ltrgatment of Fluorinated oil for gihgh—
. s _ . various sealed parts, etc. temperature use, adhesion
E)Sreven)t'on KLUBER L604 O]O1010]0O] -25-260 oil Lubrication of electrical prevention oil, spray
pray ﬁorLtactsand plastlié parts, |products
igh-temperature sliding parts
E?ggessing Kliibersynth UH164-2403| O | O |O|O| X | -10-140 Manufacturing equipment rEgscgltlaerrllctewaterand steam
machinery |PARALIQGTE703  |O|O|x |O]O|-50-150 forfood and beverages | \gE 1 %2 registered
High temp. : :

4 Highly superior thermal
solvent and SEALUB 502 ololololo!]-35-260 2 Assembly for seals, Fuel cell stability, solvent and
chemical etc. hemical resi
resistance chemical resistance

“1: Compatible with Rubbers

(O: Compatible

(Recommend to test by actual conditions before use)
/\: Consult with NOK before use

X : Not compatible

*2:NSF H1 lubricants

These lubricants can be used in
locations for which incidental
contact with food products is
unavoidable.



Le-w’s: Low Friction(p) Seals

DESIGN SURFACE

TECHNOLOGY TECHNOLOGY

L e -‘W
Low emission y seal

MATERIAL GREASE

TECHNOLOGY TECHNOLOGY
_——— ———

High-performance seal brand
which contributes to the sustainable society by low friction technology.

- & - o " ®
v 0 0 "‘ B ":'...'_ﬂ‘
- - ] .' = = ‘ I. ’ [ ] 2
Seal Ring"™ | O-Ring _3R8ISeal Oval=Ring

i 1 PaCoating for-Rofationtand’Oscillation m”‘ﬁNT
‘- q e B

Reduce friction loss for Maintaining sealing

on loss for Reduce friction loss for rotary I Reduce insertion force of

Rals like seal of the hydraulic circuit
amovg Bl aintaining while maintaining Also, measures for temporary seals under the high pressure under high pressure hydric
the sealin® pormance. the oil pressure. stop of a production process ° while maintaining reciprocation.

like parts feeder. the sealing performance.

DESIGN Tech. —45% SURFACE Tech. — 80 % . « * DESIGN Tech. - 209%

Downsized or thinner lip achieves low (TS-Ring)Textures to the sliding SURFACE Tech. = 70 % * DESIGN Tech. = 40 % improvog S 0  ith
- . . .

radial load. surface are applied. Low friction and non-adhesion surface ., less seal reaction force design.

SURFACETech. —30% DESIGNTech. —70% TR Ul c MATERIALTech. +40 %
d

- . . .
Contact surface is covered with low friction (CT-Ring)A sliding surface is changed R MATERIA}L Tech. = Improving wear resistance an
coating which has lip-wear resistance. from a side to an outer. . N . pressure resistance by adding CNT.

MATERIALTech. —20%

Control oil film by optimized
roughness of contact surface.

GREASE Tech. =30 %

Apply grease with low viscosity which
is compatible with seal rubber.

“Reduction of friction and improvement of pressure resistance ratios,are compared to the conventional technology.

0O-ring during assembly. rotary- or oscillating-rod 4 performance with less friction _

Since these are specially designed parts, we ask that you please contact us for more details.
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NOK Product Lineup

Sealing products

Industrial rubber &
resin products

Vibration damping
products

Sound isolator
products

Fluid power
equipment

@ Oil seals

@ Packings

@ O-rings

@ Metal gaskets “SOFTMETAL”
@ Seal washers

@ Mechanical seals

@ Lip seals

@ Segment seals

@ Brush seals

@ Static metal packings actiseals
@ Perfluoroelastomer “KALREZ”
@ Magnetic fluid seals

Oil seals

@ Industrial rubber products
@ Iron rubber products

@ Iron rubber belts

@ Traffic signs & Safety devices
@ Engineering plastic products
@ Synthetic rubber “NOXTITE”

@ Industrial chemical products
“CHEMINOX”

@ Phenolic molding material

Polyurethane rubber “IRON RUBBER” products

@ Vibration damping products
@ Sound isolator products

Anti-vibration rubber

@ Accumulators
@ Housing and related equipments

Accumulators



Plant equipment

Electronics products

Industrial function

parts & special parts

OA equipment products

Metal bellows (Welding bellows)

Flexible circuits

Special lubricant

OA equipment products

@ Metal bellows
@ Couplings

@ Flexible printed circuit
@ Precision rubber / resin parts

@ Polymer hollow fiber membrane
modules

@ Solenoids

@ Actuators

@ Special lubricant

@ Fluorine base coating material
“GLEITPAN”

@ Fluorine base water repellent & oil
repellent agents “NOXBARRIER”

@ Compressor valves

@ Recoil starters

@ OA equipment products






©NOK CORPORATION rrintedin Japan

Overseas Sales & Marketing Department Sales & Marketing Division
1-12-15 Shiba Daimon Minato-ku, Tokyo, Japan. Zipcord 105-8585.

The contents is subject to change without notice.

All compatibility data, application information, design & material information
and technical data in this catalogue are compiled as a reference material to
make a basic packing selection.

A selected standard design from this catalogue may not comform to the actual
use of an application, clue to unknown factors in the application.

Please comfirm the actual compatibility of a selected product with your
application before using it.
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