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«WHAT ARE NOK HYDRAULIC SEALING SYSTEMS?

B Hydraulic Sealing Systems

are general terms describing scaling systems (seals) used for Different types of seals are classified...
moving parts (usually with reciprocal movement) of . L ; .
hydraulic equipment. Different types of seals may be belov.v HeGmndimg £ ic ABpLIGHGH, ot ar?d rRatsal, !‘lp
combined, depending on the application. packings are I].'IOSEI frequently used for rempr{xca] moving
parts. An application example for a hydraulic cylinder is

shown in Fig. A-1.

- Squeeze packing
il seal i _ ( Combined seal, )

Mechanical seal
(Tor rotating movement)

Ground packing

Melal O ring !

Melal flaf gaskel
(including rubber baking finished)

0 ripg, square ring i

Paper gasket

Rubber gaskef ;

Fluid gasket

The products of NOK or its group companies are shown in colored squares.

In this catalogue

Wide application examples of seals for hydraulic equipment, especially mold packings including oil seals and related products,
~ are introduced. Separate catalogs are available for oil seals and O-rings. Please ask for more information.



<Fig. A-1= Application example for hydraulic cylinder

Dust seal

Rod packing

Buffer ring

Contami seal

Piston packing

Wear ring

What are lip packings?

U packings are used as an example of description. As its <Fig. A-3> Contacting pressure distribution of U packing
name suggests, a U packing is a general term describing a ' B -
packing with a U-shaped groove as shown in Fig. A-2. This
packing has an inner lip “A” and outer lip “B”.

Interference

<Fig. A-2> U packing

{a) Interference

B (Quter lip) \/ before fitting
N
\\@ I

\
Outer heel / !\i A

{Inner lip}

Fifisr el (b) Contacting pressure

distribution after fitting

The inner heel and outer heel are shown on the other end.
Fig. A-3 shows a U packing deformed by interference when
fitted into 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.

The relationship between scaling characteristics and
contacting pressure distribution is described on page A-5.

{c) Contacting pressure
distribution after fluid
pressure has worked




' What are squeeze packings?

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

<Fig. A-4> QO ring

An O-ring (Fig. A-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.

<Fig. A-5> Example of combined seal

Polytetrafluoroethylene resin ring

Y, Rubber ring

To decrease friction, a combined seal (called a slipper seal)
has been developed with low-friction polytetra-fluoro-
ethylene resin (PTFE) on the sliding surface (Fig. A-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.

For effective application, hydraulic sealing systems should combine various sealing devices most appropriate for

specific operating conditions and usage.




B 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. A-6, when the rod moves to the right, the
U packing is contacting with the rod under pressure
distribution created by the peak pressure (P1 max) that is
higher than the inner pressure (P1). Thickness of the
fluid/oil passing through the packing becomes thinner as the
maximum contacting pressure gradient of the hydraulic
pressure of the pressure distribution (dp/dx) max.P becomes
greater.

Conversely, when the rod moves to the left by the inner
pressure (P2) on the U packing (Fig. A-7), the thickness of
the fluid/oil passing through the packing depends on
maximum contacting pressure gradient of the atmospheric
pressure (dp/dx) max.M.

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.

<Fig. A-6> Contacting pressure distribution (pushing stroke)

(Hydraulic pressure ) é B
P ;

(Atmospheric pressure)

P1: Pushing stroke pressure

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

(Hydraulic pressure) i > :

P2

{Atmospheric pressure)

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

= Bl =
h_/\/ 9ldp ./ dx | max 3
- Oil viscosity

(Pa*s lkgf*s,/cm?)
Speed (cm,/s)

Absolute value of the maximum
contacting pressure gradient
(Pa/cm lkgf /cm?l )

u:
| dp ./ dx | max :

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) (huM) can be obtained respectively by the
formula (2) and (3).

- dgellpea o
he= Al Sldp. okl @

= el = )
hM_/\/Qldp/dxlmax,M @)

Up : Speed of the pushing stroke (cm,/s)
Um : Speed of the pulling stroke (cm./'s)
|dp /~ dx|maxp : Maximum contacting pressure gradient of
hydraulic pressure at the pushing stroke
(Pa,/ cm {kgf / cm® )
|dp.~dx|maxM - Maximum contacting pressure gradient of

atmospheric pressure at the pulling stroke
(Pa/ cm lkgf./ cm?)

Therefore, if the speed of both the pushing and pulling
stroke is the same (Up=Uwm), hr=hm is the condition for
sealing and the packing satisfying the formula below

Idp/dxl max,P 2 [dp/dX| max,M

can be regarded to have a good sealing performance.

A-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 (luid oil
viscosity effecting the surface have changed.

An exsample of a U packing for a hydraulic cylinder rod
helps explain this. The relationship between non-
dimensional characteristics value G, that is determined by
the form of U packings and its operating condition and the
friction coefficient [, is determined in figure A-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
cach 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 arca.

<Figure A-8> Example of non-dimensional characteristics graph
(U packing)

Non-fluid
|ubrication area®

> Fluid lubrication area

- JUBI0lj200 UonolU

Gc

P

Non-dimensional characteristics value G

A-6

Where,
f I Friction coefficient

¢ @ Constant that is determined by the condition
of oil film

G ! Non-dimensional characteristics value
(= pdU,/Pr)
Pr : Compression force of packing (N {kgf} )
u 1 Viscosity of fluid oil (Pa*s {kgf+s,cm?})
d ! Rod diameter (cm)
U : Speed (em./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.

2
Gc=% %)‘—35 max(F{rEax) """ (4)
Where,
b : Contacting width of the packing (cm)
p - Average contacting pressure of the packing
(Pa {kgf /cmd)
Rmax @ Maximum surface roughness of the rod (cm)

About compression force and extension force







)« TYPES AND MAIN FEATURES OF NOK PACKINGS

' NOK provides various types of hydraulic seals, buffer rings, dust seals, and related products for reciprocating movement; rotating oil
seals for high pressure; and seals for oscillating and rotating movement.
(D Standard materials are offered for items in this catalog according to operating conditions.

(1) Hydraulic seals for reciprocal movement -1

=| NOK Cross Standard : : : Hinsasion
e
S| type Sotton pey Main applicable fluid Feature [;Eaz,]g':)
= — + Designed for
D YV K Noxlan large section, * Material, noxlan U801, has F.3
QDI (Us01) applicable for excellent wear resistance and
wide pressure sealing ability. ~F-10
range
| 5 Noxlan = Packings with a smaller section F-11
osl ﬁ + General petroleum
(Uso1) hydraulic fuid et ~F13
+ Heat resistant material is
employed, also has a good water
ouIS VI | Noxlan - Designed for resistance and durability. F-14
[/ (Usa1) smaller section, | * Improvement has been madeto | F-15
- and able to be prevent damages caused by back
fitted into Pressuke.
integrated - Improvement against stick slip has
groove been made. E
+ General petroeum I s bean it
oukA Nirie ubber . Pt Pytaut i pamen nageecamedhy” g
(AS03) yaraulc tut - Nitrile rubber that has excellent ~F-18
for low temperature low t]emp&aratgre re%istancg is "
smployed and can be uses it
spel:::ia low temperature hyd‘praulic
fluid oil (MIL H 5606E).
+ General petroleum
(D Sliding material hydraulic fluid oil )
o Rareflon, PTFE | Agg0 |~ jrarer-alycol type hydraulic F-19
(19YF) + Qil-water emulsion type i ~F-22
5 . . e fuid o + This is a standard type of
ol SPG '@Bfm'_‘ fing material hedratlic HoiR ol combination seal for wide range of
= Nitrile rubber - General petroleum application.
=3 o) (A980) F201 hydraulic fluid oil
b o Fluoro rubber + Phosphate ester type =
g (Combination}| (o) hydraulic fluid ol
= o -
=
'2 (D) Sliding material + General petroleurn
35 Rareflon, PTFE wd{auh? flwld oil . ; + Rareflon (NOK
o (19YF) A980 g % e(—lg ycol type hydraulic product name of F-23
E @ Backup ring Liceo! . polytetrafluoro ~F-26
P 8 - + Oil-water emulsion type ethylene resin) | - This is a seal for high pressure
2 Y Sl hydraulic fluid o is used for operation with improved ability of
& SPGW Polyamide resin sliding material. SPG for oil scraping off.
~ (8ONP) This packing + Backup ring material of polyamide
(3)Back ring material - General petroleum has low resin assures high longevity.
Nitrle rubber | | hydraulic fuid o Iggl;:glce
e (A980) + Phosphate ester type S =
(Combination)| £ ke hydraulic fluid ol g,'i';”;”na;'“g sk
(F201} assuring high
3 + General petroleum . wear re'_szstance.
(1) Sliding material hydraulic fluid oil . Installation
Rareflon, PTFE | o305 | Water-glycol type hydraulic space is saved F-27
1)) fluid oil because of bi- : ~F-30
(19YF) + Oil-water emulsion type directional * This has the same performance
SPGO ®Back ring maierial hydraulic fluid oil sealing ability 5’:18 that of SPG. Installation space
Nitrile rubber [ is saved because of JIS standard
] + General petroleum Y SNgie O ring.
(A305) hydraulic fluid ofl packing.
binati Fluoro rubber | F201 | . Phosphate ester type -
(Combination)|  (zog1) hydraulic fluid ol
] + General petroleumn
(@sliding material hydraulic fiuid oil .
. Rareflon, PTFE | azg |~ Water-glycol type hydraulic - This packing can be fitted onto 0 | F3!
(31BF) - Qil-water emulsion type ring groove (JIS B 2406 P series). ~F-34
SPGC (2)Back ring material hydraulic fluid oil + This has less sliding friction than
Nitrile rubber O ring to assure high longevity.
» This can also be used for
5 (A305) « General petroleum i i
4 G o Fluoro rubber Fa01 hydraulic fluid oil EreHmaNeeuinmert: -
{Combination) (F201)

B-2




(1) Hydraulic seals for reciprocal movement - 2

2| NOK | Cross Standard , : . Dimension
= b
B type aaclion Fiatamal Main applicable fluid Feature [1:3 g:]
({)Sliding material . ;
D Noxla?n tsnpséigaitslosnaved - Lip provid?;i on tE}e slidgni% surface
| 5 improves the sealing ability. .
2| spal {U64,1 ! 7 1 ggcagse ET; bi + This packing is suitable for the F-35
3 (Z)Back ring material Irochcaal. cylinders for controlling static ~F-36
=) @ Nitrile rubber | * General petroleum hydraulic fluid zﬁ_‘aligg g:;{“i;\? by position.
B (Combination)|  (A980) oil e paciing.
z
=
i I | Noxlan + Packing material, noxlan has F-37
2, CPI (U801} excellent wear resistance. ~F-38
= + This packing is
53 ) ] . sed for
2 Nitrile rubber : G_xi'—.\neral petroleum hydraulic fluid ?ei atively low
o
@ (A102) 9l oy pressure + Packing material, nitrile rubber,
& CPH E (A103) ) \gffl ter-glyeol type hydraulic fluid operation. has excellent oil resistance and | F-39
(A104) + Qil-water emulsion type hydraulic resligss siing ion, “FH
(A505) fluid oil
] Packings with
| | Noxl large section + Packing material, noxlan U801 |
IDI Sl can be used for has excellent wear resistance and | F-41
t (Uso1) wide range of sealing ability. | ~F-48
- General petroleum hydraulic fluid pressure.
Noxlan o + Packings with a smaller section of
D1 F.49
ISl @ (uso1) = Material with heat resistance, ~F.51
(Us41) U641 is also avallable.
+ General petroleum + Packings with ]
hydraulic fluid oil small section = Improvement is made to prevent
A505 | ° m?éeéglglywl type hydraulic | can e fitted in the damages caused by back
Nitrile rubber + Oil-water emulsion type integrated pressure.
IUH (A505) hydraulic fluid oil groove. « Material with excellent cold F-52
: < Gianaralpatroleum resistance, nitrile rubber A903 is ~Fi5a
(A903) h draulicpﬂuid ol also available. This can be used
A903 | | ng temperature for special low temperature oil
petroleurn hydraulic fluid oil {MIL H 5606E).
w - .
B @ @ (1) 8liding material i i
Q. ; . - This packing is
= T?S)élg ? ) » General petroleum hydraulic fluid | | seqtor jow * Noxian is used for material and | _
Bl uni ) . ol temperature and back ring can prevent the lack of | "~
ES (2Backring material |+ Low temperature petroleum high pressure interference at low temperature. |~ F-56
2 Silicon rubber hydraulic fluid oil operations.
g (Combination)| ~ (S813)
g i ;
% (1> Sliding material ﬁ‘f&‘;ﬁiﬁﬁﬂﬁ%‘%ﬂm _

o Rareflon, PTFE | aqps5 | m?éséﬁglycol type hydraulic F-57
2 ) ) - Qil- i ~~F-58
2 N (19YF) . Sl walar suisiar vps - This is a standard type of
SPNO (2;310 le g Egter:a! ik - Rareflon (NOK combination seal and can be used ———

itrile rubber ; i
i ate) » General petroleum product name of for wide range of operation.
@ : bber | F201 hydraulic fluid oil polytetrafluoro -
(Combination) e * Phosphate ester type ethylene resin) |
(F201) hydraulic fluid oil R
— sliding material. ==
+ General petroleum This pacfkfng :
(1) Sliding material hydraulic fluid oil , has low frictional
= - Water-glycol t hydraul : F-60
) Rareflon, PTFE | A980 | * fagoir » o o v oredle i ~F-62
(L (19YF) . %’d‘:’aa&ﬁé Pttt g siip and - This has the same performance
SPN (2)Back ring material assuring high as SPNO. This is used in case the
Nitrile rubber wear resistance. servicg range of pressure is wide
¢ (A980) - General petro!ez_}m and sliding speed is high.
Fluoro rubber F201 hydraulic fluid oil o
{Combinafion)] (g + Phosphate ester type
e hydraulic fluid o

11 Items with & “-* mark in the dimension table column have unique specifications.
Please consult NOK before ordering since there is no dimension description.
\=math 21 Some of the packing profiles, especially small sizes, may not be fitted in the integrated groove.




(1) Hydraulic seals for reciprocal movement - 3

hydraulic fluid oil
- Agricultural chemicals

_i i Y
«'| NOK Cross Standard : 2 z Dimension
B type section material el Applicable filud Eeatre (;?;}
+ General petroleum -
‘:i? A Slidi terial hydraulicpfluid oil EZ?E‘E%:?%}E{ of
;%_' _ \_;Rarzfglgor:ape#aE wans | - }.]Vgct‘erjlgiycol type hydraulic gthsgefne r?g’-i”) i F-63
7 i) (31BF) e ol ) pEechorsiding | . This packing can be fitted onto O |~ F-66
e ] ' ) E"‘Wﬂt?’ emulsion type packing has low |  ring groove (JIS B 2406 P series).
= sPue (2Backring material ydraulic fluid oil friction resistanca) - This has less sliding friction than
tg. Nitrile rubber slip and assuring | O ring to assure high longevity.
= (A305) - General petroleum high wear + This can also be used for
g Fiuoro rubber | a1 | hydraulic iuid o . Installation space | Pheumatic equipment.
w (Combination)|  (F201 + Phosphate ester type iz savadhscause -
8 ) hydraulic fluid oil e by
w single packing.
* This can be used
both for piston
Noxlan R ?Eﬁs r; gci?ne;sﬁ as | Material, noxlan U801, has
UpPI (U801) large section and | 8*cellent wear resistance and F-67
cah BB Lsad far sealing ability. ~F-72
wide range of
operations.
* General petroleum hydraulic fiuid
oil
+ This can be used
ggghrfgé E;Sat?g * This is a type with smaller section
Moxlan « Thi . of UPI.
usi iﬁ (US93) Sm;f’:g:{:ﬁiﬂ% + Improvement has been made to  |F-73
can be fitted in prevent damages caused by back |~F-76
integrated pressure.
groove.
- Ee;srall petroleum
ydraulic fluid oil . :
A505 | * Yater.glycol tybe hydraulic lgﬁ i pki}setgr? o .
Nitrile rubber - Oil-water emulsion type anditod sesis: * Nitrile rubber and fluoro rubber
(AB05) hydraulic fluid il : This packine b are avajlable for material to
UPH p g has id : F-77
s Fluoro rubber large section and | 2SSure wide range of operating
o] - General petroleum 9 temperature. ~F-84
= (F357) hvorsullc fiudd ol can be used for | e iation of size | )
a Fa57 P)r(lo;apuh:telgstg; » wide range of ide variation of size is available.
o : pe :
2 hydraulic fluid oil SPEEIDS.
% + General petroleum hydraulic fluid oil
= A505 | - Water-glycol type hydraulic fuid o F.85
% Nitrile rubber * Qil-water emulsion type hydraulic fluid oil ~F-88
; E sk N i Eec? erﬁ! pﬁt r'gile";m Rl A g eed This is a type with a smaller
a! USH (A903) Agog| . fygrauic fuld ol both for piston ’ : .
a L
3 Fluoro rubber pgggiae:rg%eﬂwr?ulic fluid oil|  and rod seals. section of UPH.
Q < = This packing has
- sy casr | - EoRTEERey small section and F85
% - Eyg;pul}%tg Lﬁgtggltvp& can be fitted in ~F-88
integrated N
. .G T groove. - This is interchangeable with USH,
USHR Nitrile rubber : WEaT:rT-a;lglIggctyﬁlfpliemh%?arﬁlliﬂ?lmdoﬁ” suitable for operation handling less
(A505) + Qil-water emulsion type hydraulic fluid oil lubricty fluid, and also effective to o
prevent stick slip.
-G 1
heé:r?.ﬁifpﬁﬁ?g'%‘d“’h .
) ater- CO =] ra
Fabric reinforced | 21AG| gtﬁidwgfe :’em f)i'? ydraulic .
nitrile rubber . Pydraulic Sigsion type S THIA B BE ligaH ‘ ~F-g4
VOSF v- (21AG) hedalialt for severe - This is a standard type of
Fabric reinforced - General petroleum operating V packing.
fuGre tibbar hydraulic fluid oil conditions by
(34BG) 34BG| - Phosphate ester type plying packings —
. Rg?igaulftl:.?rgluf;%g#ﬁca]s Sccording kotie
operation
® Eegerat! pﬁtr_té]et_.llm pressure.
raulic tuid ol . i T
A505 flu&iléeg?[ycm I hydagle lig?;?g?;rlct’ga‘:ﬁh F-85
Nitrile rubber - Eﬁ&‘?ﬁfﬁé e P packings. * Compared with VO9F, this is ~F-100
(A505) - water Less sealing selected in case the s‘eahng
VasH G it fibbes = ability than U performance is more important.
- General petroleum packings. + We recommend to use this in
(F357) li;%draullc fluid oil combination with VOOF
F357 | « Phosphate ester type i —

s B




(2) Dust seals for reciprocal movement

'l NOK | Cross Standard : 7 . Dimension
e
3| type senlion Fratenal Main applicable fluid Feature t;aab;}
)Lip material
Noxlan
(Jso1} L e —
* This is a standard type of dust
DKI @m;:::ig?se seal of noxlan with high dust proof f-‘!FOTI 03
Gold rolled steel performance.
plate sheet —
(spce) B
I Lip material -
Noxlan
(Uso1) - Employing noxlan as material, this
DWI {2 Metal case seal serves under severe dust F-104
material, conditions such as construction ~F-195 &
Cold rolled steel equipment.
plate sheet
{SPCC) P
D Lip material )
'\(Ia)g‘g?) + Employing noxlan as material, this
5 has the same performance as
DWIR @nr:!:tt:rliac]ase DWI, excellent in preventing of oil |F-106
Cold rolied steel zc]:raping ?ﬁ and in follow-ability to |~ F-107
plate sheet e eccentricity.
(SPCC)
' ®hgdr2ﬁte"ai - This is a seal to
' (o) prevent entry of
: dust and protect | - Employing noxlan as material, this
DKBI ®rn:::::§ G equipment and is a double-lip dust seal to F-108
! maintain sealing |  prevent oil scraping off. ~F-109
Cold rolled steel sHommancs of
plate sheet packin s
(SPCC) PAcKINgs:
@ Lip material
Nitrile rubber | A795 F-110
o c (A795) ~F-112
g o P (A980) —
@ Fluoro rubber utside dust + Employing nitrile rubber as
2| DKB _ (F384) AS80 material, this is a double-lip dust =
(2 Metal case seal to prevent oil scraping off.
material,
Cold rolled steel
plate sheet F384 - |
{(SPCC)
(D Lip material ; |
Nitrile rubber | A104 F-113
(A104) A795 ~F-115
(A795) - Employing nitrile rubber as
{Ag80) matlen'al, this is a single-lip dust
seal.
BKH ?Egéi)mber A980 - Material —
@Metal case A795: for diameter ¢ 300 or less
material, A104: for diameter over ¢ 300
Cold rolled steel
plate sheet F384 -
(sPCC)
DS E Noxlan + Employing noxlan as material, this |F-116
is a single-lip all rubber dust seal. |~ F-118!
ol - This is a seal to Fep AL
prevent entry of . 4
dustand protect | . Empioying noxlan as material, this
LBI @ ?8’5‘}9&5 equipment and is a doubie-lip all rubber dust seal |~ 119
maintain sealing to prevent oil scraping off. ~F-120
performance of
packings. R ; F-121
Nitrile rubber ASOS—’ - This can be fitted Thisis a dOUbEE‘!_lp all rub.ber dust ~F-124
(A505) : i seal to prevent oil  scraping off.
LEBH A903 into a integrated | - Nitrile rubber and fluoro rubber _
(A903) groove. are available as material for
Fluoro rubber  |—— wide range of operating
(F357) Fa57 temperature. E:E‘leti

Femark 1) ltems with a “” mark in the dimension table column have unique specifications.
Please consult NOK before ordering since there is no dimension description.

z 1K=

Hemark 21 Some of the packing profiles, especially small sizes, may not be fitted in the integrated groove.
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(3) Buffer rings for reciprocal movement

@ Spring material
Stainless steel
(SUS)

+ Stainless steel is used for spring to maintain required
interference and compression force of lip for long
duration and high speed operation.

— Dimension
3 l?’ygg s%i:?%sn ?1‘11?33;? Main applicable fiuid Feature e
(@Packing material
e Noxlan [ ; -
@ (Uso1) G | petrol hydraulic fluid * Ihie s bn . Isp?ﬁiil Sha?e?(?g“ al: el F-125
T N Z « (aeneral petroleum nydraulic tur combination with Ip that can leak Dack pressure it
HBY A @ Backi.!p rng oil rod packing to eliminates the pressure between |~ F_12g
& materlgl ) absorb the the rod packing and buffer ring.
=) - Polyamide resin impact and
= £ {Combination){  (8ONP) fluctuating
2 T &lidi ; - General petroleum pressure at high
£ (DSliding material hyaraulis fluid o load, to isolate | - This hag the same function as that
@ 0 Rareflon A626 | Water-glycol type hydraulic | high temperature of HBY. F-127
_— (19BF) L e, 1y fluid, and to - This has small friction resistance |~ F-128
HBTS (2)Back ring material hydraulic fluid oil improve the and suits for high speed,extremely
Nitrile rubber - General petroleum durability of the short stroke operation.
@ (A626) hydraulic fluid oil packing. * Aslit on the tapered surface (non-
(Combination) Fluoro rubber | F20T | . phogphate ester type sliding surface) can leak back =
(F201) hydraulic fluid oil pressure.
(4) Oil seals for reciprocal movement
2| NOK | Cross Standard 7 : ; Dimefcion
e
B type o iatasal Main applicable fluid Feature mz}
Q : (DLip material o3|
&= )]
g 2D D | Nitrile rubber &
g TB4 @’&AEIS) - General petroleum hydraulic * This is a seal for low friction used under the condition g
2 'Meta i fluid oil of low pressure and high speed. o
8 material - Water-glycol type hydraulic fluid + This can also be used as dust seal for hydraulic ®
g Cold rolled steel oil cylinder. o
8 E:igt; (s:}ée)et - Oil-water emulsion type * Rubber and metal are available for seal O.D. which will | g
2| TC4 ®Spring material hydraulic fluid oil be selected according to the housing material. 5
= =]
E Piano wires E
=
= (SWP) ¢
» (DLip material
o Nitrile rubber
o = (A216)
2 @“) YO s This i ial seal mainly used for val it of
L2) material # " - This is a special seal mainly used for valve unit o
g SVY Cold rolled stee! gjg‘ﬂﬁl ReirolesT Rydrante industrial equipment. ] ==
| = plate sheet - This has an excellent sealing ability and low friction.
E] (5 ® {(SPce)
5 Spring material
% Piano wires
(SWP)
(D Lip material
Nitrile rubbe
- (A297)
(@ Metal case - ) ,
2 : * This is a special seal mainly used for automobile power
@ material steering
® Cold rolled steel - Backup ri : s : m o
g p ring of resin material is used to minimize lip
8| scuy | %Iglgélée)et - General power steering fluid oil deformation under high pressure. —
ES
ﬁ
1]
1k
w

{Combination)

(@) Backup ring
Polyamide resin
(60NP)

B-6
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(5) Relating products for reciprocal movement

| NOK Cross Standard ; : i Dimension
S| type i matatial Main applicable fluid Feature (Laab;}
« Supplied in hoop (10m/roll)
enabling to be cut according to the
cylinder diameater.
Rareflon, PTFE + This is used as + Rareflon (NOK product name of  |F-129
YT (05ZF) bearing of piston polytetrafluoroethylene resin) is |~ F_430
g to prevent its used for material. This wear ring
L) scoring or nas low frictional resistance
= eccentricity and eliminating stick slip.
@ B to improve the
durability of the - This has excellent compression
s i roof and wear resistance
WR i Fab;m rei_nforce_.-d pReklngs: gecause of its fabric reinforced F-131
J E CNONEICOR laminated phenolic resin material. | __ £ 494
(12RS) » One bias-cut is provided on the
ring.
- This is used in combination with piston packings and
wear rings to prevent damages of packings caused by
Q ) foreign object in oil within the cylinder and to assure
3 + General petroleum hydraulic fluid long life of packings.
5 KZT ) Rareflon, PTFE|  oil . | - When used in combination with rod packing and metal |F-135
= ' (052ZF) + Water-glycol type hydraulic fluid oil|  bush,damages of the rod can be prevented because of |~ F-137
@ + Oil-water emulsion type hydraulic the foreign object submerging function of rareflon (NOK |
& fluid ail product name of polytetrafluoroethylene resin).
* Phosphate ester type hydraulic - One point cut is provided and oil pressure bypass slot is
fluid oil also provided to prevent pressure accumulation.
= + Low temperature petroleum — -
hydraulic fluid oil
BRT2
Rareflon, PTFE - Standard cutting shape is bias-cut
{19YF) (BRT2).If there are no problem for
Rareflon installation, no cut endless type
{31BF) o (BRT3) can be also used.
BRT3 * This is used to
@ prevent extrusion
2 of packings and F.138
= to improve the -
2_ pressure F-141
i resistance of the
BRN2 packings.
Polyamide resin - Standard cutiing shape is bias-cut
{BONP) (BRM2).If there are no problem for
(12NM) installation, no cut endless type
(BRN3) can be also used.
BRN3

Please consult NOK before ordering since there is no dimension description.

=T F =

a0k Items with a *7 mark in the dimension table column have unigue specifications.



(6) Rotating oil seals for high pressure

2! NOK | Cross Standard ; : : ool
st
B iype saction Ay Main applicable fluid Feature ::abgl:}
(D Lip material
| Nitrile rubber
(A795) - General petroleum
Fluoro rubber | A799 hydraulic fluid oil
_ {F584)
(2)Metal case + This is used for relatively small
TCV material diameter and medium pressure
o Cold rolled steel operation.
=t plate sheat = General petroleum D
e _(SPCC) hydraulic fluid oil 2
= (3 Spring material | F548 | . Phosphate ester type =
) i:(’lsa“r;;:;’\{vlres hydraulic fluid oil SRR S S
gl i ;ype of oil seals @
& s i or rotating D
= (DLip material
§ l?iirile Bubber RIEssUEe. %
2 AT795 + General petroleum =
g Fluoro rubber A795 hydraulic fluid oil <§
c  (F584) &
P (2'Metal case - This is used for relatively large
TCN material diameter and high pressure
Cold rolled steel operation.
plate sheet * General petroleum
(Combination)| _ (SPCC) F548 hydraulic fluid oil
(3 8pring material * Phosphate ester type
Piano wires hydraulic fluid oil
} [SWP}
(7) Seals for oscillating and rotating movement
=) Dimension
= | NOK Cross Standard ; ; :
B type Sachion material Main applicable fluid Feature {Laﬁhgi;}
(D Lip material
)] (p Noxlan
_ (U451} ; ; )
DLI 2 @iMetal case - This is a dust * This can be applied to the housing |F-142
material seal for diameter ¢ 160 or less. ~F-143
Cold rolled steel oscillating and
plate shest rotating
(SPCC) movement for
T hinge pin and
g = - bush.This can be
@ (DLip material used under
2 ?ﬁ’éﬁg} severe dust
= (ZiMetal case Quicrust icncigg;t\gn;éo + This is mainly used to the housing |F-144
% DLI material durability of the diameter exceeding ¢ 160. ~ F.145
o Cold rolled steel equipment.
2 plate sheet s
o (SPCC) * Relief effect !
- makes easy to
s : drain used
(1)Lip material
Nitrile rubber grEsemhen
_{A104) b QS;P nEw » Lip shape is specially designed to
VAY &) Metal case grease. reduce the torque. _
material + Lip wear is reduced because of
Cold rolled steel metallic protection plate.
plate sheet
{Combination)]  (SPCC)
= Dimansion
é rt\]y%eK sce;tr':ct)izsn Sn%?gsanlj Main applicable fluid Feature t:abglzl
& + Thig is a special seal for center swivel with excellent
z Noxlan wear resistance and extrusion proof ability.
£ | ROl E(S {Uso1) ) Eenera@ petroleum - Since perfect sealing cannot be expected, please —
= - (UB52) yaradlicTiuidol provide a drain at end and use oil seals for rotating
§ pressure with it.

B-8

lemark: ltems with & " mark in the dimension table column have unique specifications.
Please consult NOK before ordering since there is no dimension description.
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NOK supplies several different types of packing materials to suit various applications. Table C-1 shows the type and characteristics of
rubber materials and Table C-2 shows the type and characteristics of resin material. Standard materials are offered for items in this
catalog to best meet the operating conditions. Refer to chapter B for the types and features of each type of packing. Compatibility in the
following tables indicates general tendencies. Refer to the resistivity data in chapter J for resistivity to specific brands of oil.

Table C-1 Types and characteristics of NOK rubber material

Material Resistivity
T Tensile | 100% Pl P M BT Lubricating oil (agent)
2 : strength| modulus . set oven aging fest temperature o
Material material [Hardness Elongation| (o7 (pc?in%) britiensss | 3| S| & |2 g o = 2l g =
code e/p|ig|3|a | E8|Z|E
E|A: 80C 70n | 1m, |3 |2|3|T|E|G|3la|R |5
MP e R = o g 215 2
( 2 Mpa) o |8|B:100C 70n 12T |e|2lg8l8 882l
- WIS A) likgticm?l||\lkgfiemall| (%6} [Z|c:175°C 70n | (T) = =
17.1 2.6 :
19.3 45
A103 70 197} 146) 430 33(B) | +5(B) | —22
: 19.0 7.3
A104 80 {1904} {74} 340 31 (B) +5 (B} =2
19.2 11.2
A216 85 196l | {114} | 190 | 26(B) | +5(B) | —36
P 215 4.8 i
| A297 75 jo19} | {49 | 260 | 18(B} | +5(B) | —34
205 43 T
. - A305 70 {209} 44} 340 10(B) | +2(B) | —23
| Nitrile rubber 128 53 —
| Ad02 60 1130} (24 440 13(B) | +3(B) | —26
205 15.4 s
A505 90 1209} {157} 170 31(B) | +2(B) | —22 _
17.6 5.0 o
AB26 70 {1801 {51} 260 13 (B) +7(B) —35
204 7.8 i
A795 80 [208) 180} 400 | 48(B) | +6(B) | —11
144 13.5 S
A903 85 1147} {138} 110 20(B) | +4(B) | —51
13.6 10.5 1 |
D Ag80 80 1139} 107} 150 17(B) | +3(B) | —52
= 14.2 5.0 _
3 185 15.5
2 F268 90 {189} 158! 150 20{(C) | +1{C) | + 4
D | Fluoro rubber | F357 | 90 {117;';'} !1122'5’} 140 | 18(C) | +1(C) | —15
11.6 10.8
F384 80 (118} | {110} | 200 | 70(C) | +1(C) | —12
10.6 77
- 7.2 54
Silicon rubber $813 70 {73} {55} 150 16(C) | +1(C) | —40
40.8 105 B
U451 a3 1416) {107} 580 28 (A) 0(B) | —30
i 27.3 125
U593 g2 279} {128 280 25 (A) 0(B) | —34
432 115 i
Noxlan U641 94 1441} | 1117} | 420 30 (A) o) | —18
(Polyurethane rubber) 43.2 12.5 _
ues2 96 (441} [128) 440 30 (A) 0(B) | —17
442 14.7
Us9s 96 1451} | {150} | 450 | 35(A) 0(B) | —18
e 43.2 12.5
u8o1 94 {441) | l128} | 480 | 30(A) 0(B) | —29
Fabric 21AG — - — = - — —
reinforced ==
rubber 34BG — =2 — — — —_ —_
Hydrogeneted 26.9 16.5
nitrile rubber | G906 | 90 {74 | (el | 170 | 12(®) | +1(B) | —24
Resistivity standards = ! Very good % Not recommended

& Good for most applications *
— © No resistivity data available or the resistivity varies depending on the ingredient. Please consult NOK.

/¢ Fair, can be used if no other materials exist, otherwise not recommended *®

*# Please consult NOK before using these materials.
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Hydraulic fluid oil Water and others 5%) g E,'%,
§ 5;‘:: ié: éf % g _g § 5 g ;2 'é: % é Features Applicable NOK packing types
$15/2|28/5/28/ 528228 58
CH5| X A A A @ CPH
X VAN PN s Standard material of L shaped packings CPH
DO A A X | C CPH-DKH-VAY
X Al XA X _'| | Standard material of valve unit seals SVY
2O X TN :::_ \ X|O|C Standard material of power steering seals SCJY
| [ A A5 | A 2 (| Standard material of O ring (JIS B 2401 1 type A) SPGC-SPNC-SPNO-SPGO
X VAN o Ko X : " | Standard material of back ring for large diameter combination seals | SPG
1 X |G| A _ AN K ] I | Standard material of nitrile rubber packings {PQHSHUEEHUEEE "Rk
X Aol B M | A XK ) i. _ | Standard material of back ring (O ring) for buffer rings HBTS
X Fas Pas] P X L Standard material of dust ssals for reciprozal movament and ol seal for pressurs resistance | TB4-TC4-TCV-TCN-DKB-DKH
AL AlALAIK L)X | A | Malerial for cold resistance packings {Improved maierial of A156 for better of resistance) OUHR+IUH - USH-LBH
X 4 X ‘ Standard material of back ring for combined seals | SPG-SPGW:SPN+DKB:SPGI
A . A Al 4 E Heat resistanice material of back ring for combined seals gg;%ssgﬁosg%\gSPGC
N _ 3 X Material for heat, water, and steam resistance packings UPH+USH
Ao A C Standard material for heat resistance packings U%’H . USH_' LBH-Va6H
2 AN AN -4 s FiaS Heat resistance material of dust seals for reciprocal movement | DKB« DKH
bia 1 AN Alala| oo _' | Heat resistance ;'naterial of oil seals for pressure resistance TCV-TCN
= X|O|C alal—|—|E 2. | Material of back ring for U packings UNI
K| x X X Ol X | X[—|— 3 Material of hinge pin dust seals DLI2
XIX|OIX|Q|X|Ola|X|X|—|= Noxlan improved for better cold resistance Usl-LBI- DLI
A LS K@ X G B I A R B Fa Noxian improved for better heat and water resistance SPGI-1S1-0UIS
X&) X0 % |2 [ = (s Material for center swivel seals RCI
A A X8| X Tps | A =l Fa Nox!é; improved for better grease and water resistance | (for bushes mainly dust seals)
x| x| 0| x| 0| x|0]alx|x|=|=|2|0|© | standard material of noxian packings .
g 2 X|E| A Al A @ x| | 2. | | Standard material of fabric reinforced V packings (nitrile rubber)
% e @ sy o Fiat Heat resistance material of fabric reinforced V packings {fluororubber) o
X O |A|E ¥ ALK | | Special nitrile rubber for better heat and wear resistance | (for packings and dust seals)

= e
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Table C-2 Types and characteristics of NOK resin material

3 Material Resistivity
NOK Tensile Compression strength Lubricating oil (agent) :
Nitariai material | Hardness | ST€N9N | Einaation]  (MPa {kgffem?} ) Applicable  [m[ o[ =[21 2] o[ 52| Z]E
code femperaiure |€ |3 (9 |3 g o g-! g8lgls
range 2lol5|S|elel32|2l=
[ MPa 2.5% 10% c) o |22(%|2 8 ale|2 g
\ikafiem?l|| (%) | deformation | deformaion TS SRR L%
i = @
70 796 2.8 231 |
T9YF | uemeters) | {2000 | 120 | (131} | 236} | o
70 17.7 16.0 250 | &
(Fé&glesjtfg?raﬂum 49YF | (Dyometer) | {181} | 140 {163 | {255} B |
sthylene, PTFE, | 31gF | . 65 . | 186 118 20.1
o resin) ’ Dwemeterd) | {190} | 330 | {120} | {208}
@ 057F . 62 19.6 12.1 19.6
5 (Dwometerd] | {200} | 220 {123 {200}
|3 109 52.0 19.6 49.1 —
2 6ONP | (mockwelnl | {531} | 300 | 200} | {501} ae=100
=, . . 120 78.5 39.2 72.6
& | Polyamide resin | 80NP (Rockwel R | {801} 15 1400} 741 —55~120
123 102.0 38.0 100.0
12NM | (RodwelR) | {1040} | 8 | {sssl | {100} | —95~140 (& UIDICIDIE
A 137.4 242 |
| Fabric reinforced [ o SO = WY ==~ O S
[phenoiic resin 12RS "Poés?vesélm‘ {1402} — {2470} — —B5~120 |C|0|0|C | Q|2 |00
| A ' | 3 Flgw strength # Dastruction | l

‘ Resistivity standards © : Very good
! Good for most applications *
£ 1 Fair, can be used if no other materials but otherwise not recommended *
# Please consult NOK before using these materials.

i war Farmmaratiira patee adl e £ pag alelo mae pe i ]
LOW temperature retraction or rubder material

TR1o value is used to judge low temperature capability of Graph C-1 TR graph

material. TR is an abbreviation for “Temperaturc- =t
Retraction” as described by ASTM D 1329 and expresses the

distortion recovery ability in low temperature. This is 8
roughly the same as recovery of rubber-like clastomer. TRio 10 s =
value is the temperature where initial distortion has JI' f
recovered by 10%. Graph C-1 shows an example of T?;q_’c \ ng]“c \
measuring this value. 1A203 A505
| \ \
g \ |
I 2]
8 50
\ \
-
5 5
U/° \
100

—70 —60 —5H0 —40 —30 —20 —10

T Temperature T

|
|
|
5

TRio values can indicale allowable low temperature service range of rubber material for packings. For allowable low
temperature service range of specific types ol packings, refer to page D-2 to 4.
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Resistivity

Hydraulic fluid oil Water and others | | €| 2
Llwm|o
=| & = i -
= B = = (i_g % =5 ;f %.—% 2 52 3 23 Features Recommended NOK types
=z =2 2|85 2|5 S|Z|2|sle 3|3
| E|2l15|8|5|2 |52/ 3|5 |alB|2
Q| ZiF|F| 2| 8|8 A= ale|dF| 2|
S|lgiZlg|e|El 2| Dlz|la|l&|&5lS|BE
s &l 2|=|g|8| |2\ ElE 5253
F| === @ ElE|lele| ® glae
B S[=8 g |=|=s5/& g
G| @) 0 Rareflon material with high extrusion and wear resistance ggé%ss%’?lesgi%WHBTS
Special material improving extrusion resistance of 19YF ( gggﬁggerﬁgseals, )
Rareflon material with better wear and creep resistance than with pure PTFE | BRT2,3-SPGC-SPNC
Bearing material containing bronze for high speed and light load | KZT-RYT
Material of backup ring for special seals SCJY

. | Material of high pressure backup ring with high-wear resistance and mechanical
| strength. Its cutting manufacturing process makes large diamater seals available,

BRN2,3-SPGW-HBY

Material for injection molding having the same performance as BONP "
with smaller dimension changes by water absorptian (Backup ring)
) ) = | Material for bearing with excellent wear resistance and mechanical strength WE

L] 1
Imt-149 14|

Hardness of the material indicates pressure resistance and
strength of a seal, including tensile strength. For example,
the pressure resistance of rubber for a packing (extrusion
resistance) is indicated by the hardness of the rubber (refer to
Fig. D-6 on page D-6). The testing method for material
hardness is expressed by the industrial standard for each
material as shown in Table C-3.

Table C-3 Testing method of material hardness

Table C-3 details a new testing method for vulcanized
rubber hardness, JIS K 6253, besides JIS K 6301 (physical
testing method for vulcanized rubber). _

In this catalog, rubber hardness is expressed by spring-type
hardness (JIS A) of JIS K 6301. Figure C-2 shows the
correlation of each material hardness.

; Rareflon Polyamide resin Phenolic resin
NMcanRedibnt [polytetrafiuoroethylene resin) | (thermoplastics resin) | (thermosetling resin}
JIS K 6301
IS K 721 JIS K 7202 JIS K 6911
JIS K 6253 ! >
]

Figure C-2 Correlation of each material hardness

5060 70 80 90 95 98
JIS A

T T T T T

35 40 50
Durometer D

60 70 80

SHEOAPI OOV D ETOD T

Rubber nitrile rubber, fluarorubber,
silicon rubber, noxlan
4 & 5899243 4800FT%09DCSTADDS0dA00S04dE00 eS0T
Resin  Rareflon

SO U PPOTDUOOGERERREEABSSE0AD0SS

7090 100 10 120 130 140 150
Rockwel R

Polyamide resin,
fabric reinforced phenolic resin

e % e msEe0088688800000C00Rc00000eF0RODoE
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’7. -

Application Range

.SELECTING NOK PACKINGS

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. Tables D-1, D-2,
D-3, and D-4 show the application range of hydraulic seals for reciprocating motion, dust

1. Application Range of Hydraulic Seals for Reciprocating Application

Select NOK packing taking the following four conditions into consideration:1. Pressure 2. Temperature

<Table D-1> Application Range of Hydraulic Seals for Reciprocating Motion

3. Speed 4. Stroke

Kind Special packings for piston seals
Classificalion U
ltem \Type ODI QUIS | OUHR | SPG SPGC | SPGI CPI CPH
@
ull il [
70 2 — = =
gg 42 42 a8 s
30 *30 *30 tag
39 21 21
Pressure (MPa)™=" 14
7 7
3 = e
220 =
_‘!_E:‘_El
s 100 100 110 100 108 120 100
80 B0 80
Temperature [Ty p : B
=2 il —20 = ;
:‘:; S5 ¥ —a0 —20 —an —3
—55
15 1.5 1.5 1.5 1.5
10 1.0 1.0
o5 0.5 0.5 0.5
Speed (m/s) 03 0.3
N 0.03 0.03 o3 oot 0.005 2005 0005 0.C05 0.03 9.1 2.01
Stroke (mm) 2,000 or less
Fitting space Medium | Small Small Small Small Small Small  (Very smalll Small | Medium | Medium
Sliding resistance | Medium | Medium | Small Small | Very small | Very small | Very small|Very small| Small Small Small
Instalafion with miggrated groove No Yes Yes Yes Yes Yes Yes Yes Yes No No
Dimension table (page)]  F-3 F-11 F-14 F-16 F-19 F-23 F-27 F-31 F-35 F-37 F-39

2. Application Range of Dust Seals

(1) Dust seals for reciprocating application
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. Since these two features (dust
elimination and oil scraping) conflict with each other, it is important to
clarify the priority required for each aplication before selecting the dust
seals. 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.

D-2

.22 .

<Table D-2> Application range of dust seals for reciprocating motion

Classification Dust seals

ltem Type DKI DWI DWIR
Shape

- e

. 100 100 100
Temperature (C) o

S =

= —35

5ol —65 —=5
Dust proof performance © © O
O serzping proof perfomance | Medium | Small  |Very small
Requirement of stopper No No No
Installzion with integrated groove No No No
Dimension table (page)] F-101 F-104 F-106




seals for reciprocating motion, dust seals for oscillating motion, and related products for hydraulic equipment. In the following case,
the combined effect of operating conditions must be carefully considered, therelore, 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 [-10 and 11.)
(4) In case of using packing when speed of extending stroke of rod is greater than that of contracting stroke

Special packings for rod seals Packings for both piston and rod seals
U S U -
IDI 1Sl IUH UNI | SPNO | SPN | SPNC | UPI uUsl UPH USH | V99F | V96H
e ]
Fi*] S
42 43
a5 35 = 35 5 =
*30 *39 | I —2 30 30
21 . 21 21 (5%
- — — AL s (54 4—
8
S ZEE
—— — g T iy L
= e
100 100 118, 108 100 100
B
E=r —
T —30 — —40 — — 35— —35 ]
—&8 55
15 15 15
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
For rod
0.5 0.5
_For
piston
0,03 ~ e 0.0 008 0.005 2.005 0.005 0.03 003 .o T ool 0.005 0005 |
2,000 or less 2,000 orless
Medium | Small Small | Medium | Small | Medium [Very small| Medium | Small | Medium | Small Large Large
Medium | Medium | Small | Medium |Very small|Very small|Very small| Medium | Small | Medium | Small Large ‘ Large
No Yes Yes No Yes Yes No No Yes No Yes _No No
F-41 F-49 F-52 F-54 F-57 F-60 F-63 F-67 F-73 F-77 F-85 F-89 F-95

Dust seals _ _ . .
Remark 1) Depending on the size of extrusion gap, backup ring

DKB DKH DSl LBH might be necessary. Refer to Fig.D-6 on page D-6 and
. dimension table. —
Remark 2) Applicable | Nitrile rubber
temperature ranges Nitrile rubber for low temperature
150 150 for packings and dust l:l Fluoro rubber
s 1200 s’ 100 GEL seals are indicated by = ii
_\_.: S RS oxlan (polyurethane rubber)
=T = material. | Heat resistant noxlan
— =35 g (heat resistant polyurethane rubber)
—55 =55 —55 L
O O O @] O o | Remark 3) = mark shows the permissible maximum pressure of
Very small|Very small| Medium | Medium | Small Small packing as a single piece.
Yes Yes No e =7 = Remark 4) Some small diameter type cannot be installed with
No No No Yes Yes Yes internal groove.

F108 | F110 | F-113 | F416 | F-119 | F-121 |
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(2) Application range of dust seals for oscillating application
Dust seals for oscillating motion are mainly used for hinge
pin and bush parts. In contrast to dust seals for reciprocating
motion, the shape of lip is specially designed to reduce
torque and have a relief effect by rear-side greasing, this

assures good performance in severe dust conditions.

<Table> D-3 Application range of
dust seals for oscillating motion

Kind | Dust seals for sliding movement

Item Type| DLI2 DLI
Shape
220
100 100 100
a0
Temperature(C )"
—20
:: —35 - |
Dimension table (page)| F-142 F-144

3. Application Range 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 D-4> Application range of relating product for hydraulic equipment

Kind | Special packings for rod seals Related producis for reciprocating motion
Classification Buffer ring Wear ring Contami seals Backup ring
Itern Jype HBY HBTS RYT WR KZT BRT2 BRT3 | BRN2
= | N =S
] =
a8
30
21
Pressure(MPa) , = = — -
T
a|
o
250 220 220 220
180
o - o) 120 - | ‘2"’
B0 ——— -
Temperature(C )=+ "
i 0
—4a0
s |
— —55 —B5! —5& —F&§ __—55 —&5 —55
15 15 15 i5
S 1.4 1.0
0.5 1
Speed(m/s) _— -
Remark 1} Remark 1)
5 5.0 0.005 0.005 Tt ~ o5 |
Dimension table {page) | F-125 F-127 F-129 F-131 F-135 F-138

Remark 1) The permissible speed is determined by the relationship wit the load. Refer to PV limit curve on page D-7.
Remark 2) Permissible temperature ranges for packings and dust seals are indicated i
by colors for each rubber material.

D-4

[ | Nitrle rubber for low temperature |

[ | Fluororubber

[ | Noxlan (polyurethane rubber)
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4. Application Range of Backup Ring

(1) The role of backup ring

If the extrusion gap is too large for the operating
pressure of the packing, a heel of the packing may be
damaged by extruding itsell (Fig. D-1).

In such case, a backup ring is necessary to prevent
extrusion of the packing and to improve the durability
(Fig. D-2). Fig. D-6 on page D-6 shows the
relationship between opcrating pressure and extrusion
gap.

<Fig. D-1>

Extrusion

(3) Application Range of Backup Ring

Material characteristics required for a backup ring arc casy
compression deformation and extrusion resistance under
working pressure. Friction resistance and low-friction char-
acteristics are also important becausc a compressed and
deformed backup ring moves in contact with the sliding sur-
face. Considering these requirements, NOK made available
two engineered plastic materials; polytetra-fluoro-ethylene
(PTFE) resin (NOK rareflon) and polyamide resin. Rareflon

(2) Mechanism preventing extrusion

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

<Fig. D-3>

is mainly used, while polyamide resin with high rigidity
against deformation is used in high pressure conditions.
Table D-5 shows guidelines for material selection and
Table D-6 on page D-6 shows the sign and characteristics of
these materials and applicable packing type signs.

<Table D-5> Guideline for backup ring material selecticn <Fig. D-5>
~___Pressure {MPa)
Wil 32 35 —
Packing material [I) 1 |4 e 7|0 Polyamide resin
! _Rareflon-
Noxlan I‘ s s |
(polyurethane rubber) : Polyamide resin i
Rareflon . T !
(polytetrafluoroethylene, BT |
PTFE, resin) i 5
Nitril : i % Combination of NOK rareflon
dlerlusromtbenle ' and polyamide resin (Fig. D-5)
Rernark 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) - When using this, please consult with NOK

- 925 .

D-5




<Table D-6> Material code and characteristics of backup ring

Material NOK maierial code Features Durability Applicable packing type sign
Low frictional resistance material with improved frictional
31BF . . Low
and creep resistance against pure PTFE A
- - OUHR
(Ra:eﬂon . - Standard material of backup ring with high resistance UPH.USH |
polytetrafluoro 1 : : o ; ;
against extrusion and friction under high pressure operation
ethylene PTFE, Ll ghp P USHR
resin) ' . IUH
49YF Special material with improved extrusion resistance of 19YF il
|

Material with high resistance against extrusion and friction
8ONP for high pressure backup ring. Its machining manufacturing ODI. OSI. OUIS

process makes large diameter seals available
= - . ) UPI. USI
Material for injection molding having the same 8 |
12NM performance as 80NP with smaller dimension changes by High | IDILISILUNI
water absorption

Polyamide resin

4) Extrusion limit

Fig. D-6 is extrusion limit curves prescribed by JOHS show- dimension tables of each type for proper application.
ing extrusions of rubber material for packings. This figure

also shows the extrusion limit curves of NOK backup ring

materials. The extrusion value of packings and backup rings

varies depending on the temperature, pressure, and operating

time. Therelore, please refer to the extrusion limil curves on

<Fig. D-6> Extrusion limit curves

100
8o} \\
70k
&0 tuy :
I A Extrusion g
A \\ N f '
REa T
o = 72
N
@ 15
a
S 10 \\
-
= &
= 7
| -
| 5
: 4 ;
| Extrusion ¢
3 ]
1
2 kin the cases other Vi
than polyurethane rubber| ‘
| _
1 H | I | N |
o] 0.1 0.2 03 0.4 0.5

Extrusion g max (mm) Note: Extrusion gap “g" 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.

*# Extrusion limit may vary depending on the temperature, pressure, and operating time. Therefore, please consult NOK when using
under exessive high temperature and high pressure condition for long term use.
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5. Application Range of Wear Ring

(1) 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.

(2) Selecting the wear rings

Seclect the shape and material of a wear ring according to the
operating condition. For low speed and heavy load opera-
tions such as construction equipment, type WR with fabric
reinforced phenolic resin (NOK 12RS) is recommended.

This material has cxcellent characteristics against compres-
sion load. For high speed and light load operations or opera-
tions where stick slip may be possible, type RYT of polyte-
trafluoroethylene resin (NOK Rareflon, 05ZF) is recom-
mended. This material has excellent characteristics against
friction and wear. Table D-7 shows the characteristics and
application range of each wear ring type.

<Table D-7> Characteristics and application range of wear ring

Type RYT l WR
[
Ei{: //
Shape ;:-;}_ A
i /
g £
Material Polytetrafluoroethylene(PTFE) resin Fabric reinforced phenolic resin
(NOK sign) (rareflon 05ZF) (12RS)

@ Low friction and stick slip free wear ring

Characteristics load operation

according to the cylinder diameter

@ Excellent wear resistance under high speed and light | @ Excellent wear resistance under low speed and heavy

@ Supplied in hoop (10m/roll) enabling to be cut Each piece has one point biascut. (Sizes other than

@ NOK standard wear ring having excellent compression
resistance characteristics

load operation
@Wide range of diameter and width size are available.

those on the dimension table are available.)
@Wear rings of rareflon (WRT) are also available.

Temperature —55~2207C

—55~120C

Refer to the graph below for PV limit.

Lubricating oil : engine oil 10W

100t Contacting material : S45C (1.6 gmRmax)
12RSO0—0O
g so} 05ZF 0—0
= |
o |
= 5
9 | PV limit 8 i
S | (ol lubrication) v
(Q P
© % 5r
m ----------
1 L
0 05 10 15

Speed V (m/sec)
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(3) Dimension set up of wear rings

Various diameters and widths are available for WR (NOK
12RS) to meet different cylinder diameters and groove sizes.
For further details, refer to the dimension table F-131 to
134. Please set up the width h by the formula below.

h min = 1]

= 505 - Do +2.4

(D1In case no lateral loads exist

m+De?

. : 1 . 1
F= (Piston weight) + o (Rod weight)+ 200 X

So=1

(2 In case lateral loads exist

F= %(%Rod weight+W max | — (Piston weigh)

In case lateral impact loads exist : 1.5
In case no lateral impact loads exist © 4

<Fig.D-7>

X P max

h min :

Minimum wear ring width size (mm)

: Load charged on wear ring (N)
So .
Dc :
P max :
W max :

Safety coefficient

Inner diameter of cylinder tube (mm)
Maximum pressure (MPa)
Maximum lateral load (N)

[ ] A 5
¥ W max

— "{}

21

For example, if the calculation result of ¢ 100mm diameter
shows hmin 17.5mm, use two GW0332P0O (WR94 X< 100 X
15) in dimension table on page F-134 or one GW0041P3
(WR94 X 100 X 25) in dimension table on page F-132.
Sizes other than those in the dimension table are also
available upon request. Please consult NOK. (Outer
diameters up to ¢ 800mm can be supplied.)

D-8
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<Fig.D-8>

RYT (NOK 05ZF) can be cut to meet the inner diameter of
the cylinder tube if the fitting groove size is the same,
Therefore, it is not necessary to preparc a different size of
wear ring according to each size of the cylinder. Please set
up the width h by the formula below as the case of WR.

: F - So
=
h min 2 5 63~ De

h min : Minimum wear ring width size (mm)
F : Load charged on wearing (N)
So . Safety coefficient
Dc : Inner diameter of cylinder fube (mm)

Cutting length L to meet the inner diameter of cylinder tube
can be obtained by the formula below.

L==x"* (Dc—t) —S

Dc : Inner diameter of cylinder tube {mm)
t : Thickness of wear ring (mm)
S : Wearringgap (mm)

Femeark) Refer to the dimension table on
page F-129 fortand S.

t |

- | |

s/’ |

Sizes other than those in the dimension table are also avail-
able upon request. Besides, the single piece of wear ring
shown in Fig. D-9 is also available. Please consult NOK.

<Fig. D-9>

Type and shape

WRT WRT1

WRT2

= 95
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Selecting Type

1. Correlation of Packing Types NOK provides a wide variety of seals to meet various operating
conditions. The following charts will assist in selection of
appropriate packings and seals. To meet a wide variety of our
customer’s needs, we have developed a sealing system using a

(1) Rod seals

Using buffer ring to the rod seal is effective to buffer impact
pressure, suppress oil temperature transmission, and reduce
sliding heat, which results in improved durability of the
packings.

Remarks) About horizontal bar graphs beneath the type sign

@ The values on both ends represent applicable temperature range.
@ The items in {__) are of special specifications and not listed on the

<Fig. D-10> Correlation chart of each packing type dimension table.
Rod packings Buffer ring
Double sided seals Resistance

against oil and

e temperature | Lo ‘
B | > SR

—55(__UB01+80NP ) 100 —55( UB41+80NP ) 110
—30((GIBE+AB05 ) 100
-20(__31BF+F201 ) Friction ; i
3IBFLF201_ ) 160 U Sealing ability

i characteristics )
& Pressure resistance - —— Resistance
against il and

Durability i
HBTS & temperature HBTS! &
| > |

—55(_ 19YF+AB26 ) 100 —20 19YF+F201 160

w
o
—
)

]

|
oo @,

|
—30(19YF+A305 ) 100

—20(__ 19YF+F201 ) 160
U,Durability Example of sealing system using buffer rings

SPN A

—40(_19¥F+AZ80 )100

—20( 19YF+F201 J160

Friction chara-
cteristics, space
i saving factor

Sealing ability

Single sided seals

P 1

il ‘ dees || ‘ urability ‘ :
1

< = :

—25(_  AS05 100 —25 AB05 100 —-25( A505 1001
—25 G508 120 —55(__AB03_ )BO  IWear

—10(  Fas57 150 iresistance
-55(_  A803 )80 |:>

Special seals

I Pressure
3 resistance

9 181

-35 Usg3 )80  —30 Usol 100 1
—10(__Us41 )10

- —— Special seals
resmtance&

Dual purpose seals

uo99s [[ews

Dual purpose seals

UPI UNI

Pressure resistance &

i
I
3
t
I
I
I
3
t
]
I
I
I
H
i
3
]
ey |
| L
M
11
@,
®
Wl
@/
1
2
ol
St
I

i
1
1
I
]
]
I
1
1

1

]

H

—25(__AB05__)100 1P :

—10(__ F857 150 ;

—~35(__UB01__ D100 !

e T e S ol s s s i s o it e it et vt g | i imr o s A e T s s iy e . |

1ni x St )
il : : :
| 2 - 1
; resistance —35 Us0o1 100 —45(_U801+5813 3100
: Pressure !
UPH <:] resistance .




combination of buffer rings and contami seals offering excellent
reliability and durability. Please refer to chapter E for
application cxamples of sealing systems, and pages D-2 and 3

for selection of each type. Piston packings
Double sided seals

(2) Piston seals

Using a contami scal with the piston seal is effective to prevent spac i"
damage caused by foreign objects and isentropic compression,

which results in improved durability of packings. _ap 100

—20 31BF+F201 160

¢ Pressure resistance

R
SPGI .

—40{ UB41+A980 )80

¢ Pressure resistance

l

SPGO @ ‘

—30(_19YF +A305 )100
—20 19YF +F201 160

Contami seals

—55( 05ZF )220

Durability
—40(__19YFLAD80 ) 100
; . . : —20(___19YF+F201__ )160
Example of sealing system using contami seals :
: ¢ Pressure resistance

=40 (J9YF+AJ80-B0NP)10
—20(Q8YF+F201 +80NPY 120

; Friction chara-
Sg_a;_l;ng cteristics, space
ability saving factor
ot o S e

@ i Friction | T Pressure

=1 characteristics 1 [ = | resistance

8 USH ‘ |:> OUHR : uslt | 08l

n ! : | | |

= 1 -

E_ -25(__As05__ Y100 -55(  AG03 )80 i —35(__U593 )80 -30 Usol . )100

5 -10 F357 150 1 Wear

3)1-55 80 Iresistance

Special seals Pressure resistance

=

Dual purpose seals

-10 Us41 110

Dual purpose seals

¢ Pressure resistance Pressure
resistance
e
0l ; Pressure
‘ HESIEIAnGE resistance
UPH L UPI QDI
tan ->
1
—25(_ A505__ )100 :
—10 F357 150 :
i
1
L o o o o o o i o e o e e e e | e R R RN R e e e e e e
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2. Selecting Dust Seal Types

<Fig. D-11> Flow chart for selecting dust seal types

Dwil

DKH 1

DKl

do

% Incase the J DWIR|
Y, temperature  #

xceeds 07T 4

UCRIPLOD.

B

Selection start

njedaduwa)
Jusydsouny

LBl

DSl

Reciprocal
movement

9 8y |

Mainly indoor operation
LBH

MO[9G I0 0 81

ainjeiadw

(uou sogqny

i Selectthe o

itemson g
g PageC2 3
g and3. g

Emmm =

o B
Appnw uszoldss:

% Incase the temperaty
% exceads 1007 or the
speed exceeds 0.5m/s

In case the
% temperature #=
exceeds 0C#

Y +  In casa fhe famperaiure
"-_ | excends 80C orthe 1
§ S3- Smis %
2 m'S % e AT T e TS
f 285 A F i
wﬁ” s %’,m : :
: 7 —
'- §;§ g5 E Use a device to @
\ T/ =3k o5 remove frozen :
} =2Fd o g muddy water. 5
g8 £E i Do notuse only §
Fo3 @ g B
=] dust seal.
S 4 ]
g=E [ T ———— i
2®a z L e s |

[
E This requires specially 8
! designedoiiseal. 1

# Please consult NOK.
gz
o Lom -
;g‘f% g o = o 0 &
Sos i Thisrequires specially
258 & designed oil seal. g Heavy
2g® §  Please consult NOK. z
o= ]
Em_' B o E DD SR R OO AT BT SR GO e Y
g @

Only grease

;nasamunnm‘!

&

: This requires

i s;_:ecially designed
* g oil seal.

; Please consult
2 NOK.

g

0.3-1MPa

Please refer ta NOK
0il Seal Catalogue Cat No.014.

i+ frozen muddy weter * This is & condition where water on the rod surface has frozen. (It is the case that water is put on the rod during daytime operation and it has frozen in night time low temperature.)
{f 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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. APPLICATION EXAMPLES OF NOK PACKING

The following classification shows typical application examples of various hydraulic equipment seals, including packings for
reciprocal movement, dust seals for sliding 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.

Page
Classification of Application Example Low pressure cylinder - E-3
JIS standard Medium pressure cylinder - E-4
High pressure cylinder E-5
Power shovel E-G, 7
Mini construction equipment,
Mini backhoe E-6,7
: Wheel loader L E-6, 7 |
Construction I
equipment | |
Bulldozer . E-8, 9 |
Truck crane, wheel crang E-8, ¢
Dump truck E-8, 9
Forklift, battery forklift E-10, 11
=) Hoteoe Cylinder Garbage truck —  E-10, 11
0
1 .
g_-. Combine, tractor , E-10, 11
= by
Press - E-10, 11
i
Robot E-12, 13
Lift E-12, 13
elgg?:gg:l Injection molding machine E-12, 13
Multi stories car parking ; E-12, 13
Hydraulic elevator E-12, 13
Plunger pump E-12, 13
Hydraulic breaker E-14, 15
Operation valve : E-14, 15 ;
Power steering y E-14, 15
Genter swivel joint E-16, 17
| O Link pin, hinge pin E-16, 17
Crawler pin ; E-16, 17
tin ~ Industrial Pump, motor, ? I
n?uuv}:n:egnl equipment reduction unit : E-16, 17 |
i Industrial 0 rin
Fixing equipment Refer to No. 5ﬂgcatalugue

E-2 w3 2



| JIS Standard Cylinder (JIS B 8354) |
i+ According to JIS B 8354, the ambient temperature range is prescibed

Hydraulic cylinder for low pressure : 7MPa or less from =5 to 80°C. NOK, however, provides packings applicable for a

@ Applicable temperature range of the cylinder :Specﬁ};‘{f;g —20~ 80°C wider range of temperature.
Heat resistant __ 9 i oo : ; :
specifications — 10~120C | momark) Items having — sign in the column of dimension table indicate

Low temperature __ 55~ 60°C special specifications. If the data of such items are required,
specifications J please consult NOK.

Recommended example { ————————— —_—— e

' q ficati ; T =

. E_?_QE:Iar speci rlgz_gz ]-OT],: Heat resistant Spe(:i;!.cai.lor:: Low temperature specn.rcatiuns To reducs the siiding friction, The

Type |Materialcods "pep | Type [Materialcode| "y | Type WMetarial code Prerinaik|  SPG is employed for the piston

= - 2SS0 packing and small section U packing

(1 | Dust seal LBH | A505 | F-121 | LBH | F357 | F-121 | DKB | §pRg| — for rod packing. For the dust seal of

2 IR “Kifs USH | A ¥ 7 it low tem-perature application, instead

CE .Od pa g 505 | F-85 USH | F357 | F-85 IUH | AS03 | F-b2 AU LBH. wo fectimmand DI wilk 3

@ |Piston packing | SPG A%\ég F-19 | SPG ,1:%\61’: = SPG A%\ég F-1g metal case that has low shrinkage

@ |Wearring RYT [ 05ZF | F-120 | RYT | 052F | F129 | RYT | 052F | F129| oo, © Cameter at low
® |Wear ring RYT | 05ZF | F-128 | RYT | 05ZF | F-129 | RYT | 05ZF | F-129

Recommended example 2 ——MMmM@Mm8mM8¥ 88888

ofoNo ® @
-\ [/ [/ —A

\:__|._

Stand e P P <peciical
ard specifications | Heat resistant specifications | Low temperature cpecg:ﬂci::i:k T ——

Item — T =
Type |Materlcode| """ | Type [Matialcocel "™ | Type |Matralondel "y ™"| Prove the sealing ability of piston.

For the dust seal of low tem-

@ |Dust seal LBH | A505 | F-121 | LBH | F357 | F-121 | DKB | $882 | — | perature application. instead of LBH,

@ |Rod packing USH | A505 | F-85 | USH | F357 | F-85 | IUH | A903 | F-52 | We recommend DKB with a metal
—= —| case that has low shrinkage

@ |Piston packing | USH | A505 | F-85 | USH | F357 | F-85 | OUHR | A903 | F-16 percentage of diameter at low

@ |Wearring RYT | 052ZF | F-129 | RYT | 05ZF | F-120| RYT | 05ZF | F-129| °TPem™vr®

® |Wear ring RYT | 05zF | F-129 | RYT | 05zF | F-129| RYT | 05zF | F-129

« 88 . E-3



JIS Standard Cylinder (JIS B 8354)

Hydraulic cylinder for medium pressure : 14 MPa orless

@ Applicable iemperature range of the cylinder :Specﬁﬁgggﬁ -

Heat resistant __

specifications

Low temperature __ 55~ 60°C

specifications

20~ 807C
10~120C| mema

Recommended example 3

“i: According to JIS B 8354, the ambient temperature range is prescibed
from —5 to 80°C. NOK, however, provides packings applicable for a
wider range of temperature.

I} Items having — sign in the column of dimension table indicate

special specifications. If the data of such items are required,

please consult NOK.

® @
/
/

Py

| |
I T

=T
|

-

Bt Standard specifications | Heat resistant specifications | Low temperature specificafions
Type [Maeraioose "™ | Type [vetereloose] o™ | Type |t cote] """
@ |Dust seal LBH | A505 | F-121 | LBH | F357 | F-121 | DKB | §882 | —
@ |Backup ring BRT2 | 19YF | F-138 | BRT2 | 19YF | F-138 | BRT2 | 19YF | F-138
@ |Rod packing USH | AB05 | F-85 | USH | F357 | F-85 IUH | A903 | F-62
@ |Piston packing | SPG | A28 | F-19 | sPa | I3¥F | — | sPG | A3G | F-19
® |Wearring WR | 12RS | F-131| WR | 12RS | F-131 | WR | 12R8 | F-131

The low friction SPG packing and
high load durability wear ring are
em-ployed for the piston. For the
dust seal of low tem-perature
application, instead of LBH, we
recommend DKB with a metal case
that has low shrinkage percentage
of diameter at low temperature.

Recommended example 4 -

tem itandalrd speciﬁc_atipns Heat resistant spe(fifi.catlions Low temperature speciﬁcal_ions

Type |Matsialoode) "~ | Type |Materelcose ""fua" | Type |Meterlcodel ey

| @ |Dust seal DKBI | §82L | F-108| LBH | F357 | F-121 | DKB | §882 | — |
(@ | Backup ring = = == BRT2 | 19YF | F-138 | BRT2 | 19YF | F-138
@ |Rod packing 181 usol | F-49 USH | F357 | F-85 IUH | A903 | F-52
@ |Piston packing | OSI | Usot | F-11 | USH | F357 | F-85 | OUHR| A903 | F-16
(& | Backup ring = — — | BRT2 | 19YF | F-138 | BRT2 | 19YF | F-138
® |Wear ring WR | 12RS | F-131 | WR | 12RS | F-131 | WR | 12RS | F-131

The U packings are employed to
improve the sealing ability of piston.

E-4
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JIS Standard Cylinder (JIS B 8354) |

Hydraulic eylinder for high pressure : 21 MPa or less
—20~ 80TC

Standard

4 Applicable temperature range of the cylinder *specifications

Heat resistant
specifications
Low temperature
specifications

—10~120C| Remark)
—bh~ 60T

Recommended example 5 ————

“i= According to JIS B 8354, the ambient temperature range is prescibed
from -5 to 80°C. NOK, however, provides packings applicable for a
wider range of temperature.

ltems having — sign in the column of dimension table indicate
special specifications. If the data of such items are required,
please consult NOK.

- Standa{d SpeCIfI(;a:El.Ol,':h‘ls Heat resalstant spec:;catllo?s Low temperature spemncannlmns The low friction SPG packing and
Tyoe |Materielcode) " e | Type |Maerialcode| g | Type |Materaicode| "y | the hiigh 106;d durability wear ring are
; employed for the piston.The large
@ |Dust seal DKBI | §58L | F-108 | LBH | F357 | F-121 | DKBI | §182L [ F-108 | cection U packing are employed for
@ |Wear ring RYT | 05ZF | F-129 | RYT | 05ZF | F-129| RYT | 052ZF | F-129 E‘.{huerargigtfa(}kmg considering its high
3 |Backup ring — — — | BRT2 | 19YF | F-138 | BRT2 | 19YF | F-138
@ |Rod packing IDI | Usol | F-41 | UPH | F357 | F-77 | UPH | A903 | F-77
® |Wear ring WR | 12RS | F-131| WR | 12RS | F-131 | WR | 12RS | F-131
® |Piston packing | SPG | A5G | F-19 | sPG | 1255 | F19 | sPG | 125K | F-19

Recommended example 6 ———————

- Standard specifications | Heat resistant specifications | Low temperature speciﬁcat?ons

Type Matera code| ™™ | Type ateraloode| ™E0%* | Type Iateralcode] "™t

@ | Dust seal DKBI | §I88L | F-108| LBH | F357 | F-121 | DKBI | I83% | F-108
@ |Wear ring RYT | 05ZF | F-129 | RYT | 05ZF | F-129 | RYT | 05ZF | F-129
' @ | Backup ring — | = | = | BRT2| 19YF | F-138 | BRT2 | 19YF | F-138
@ |Rod packing IDI | U801 | F-41 | UPH | F357 | F-77 | UPH | A%03 | —

® |Piston packing | ODI | U801 | F-3 | UPH | F357 | F77 | UPH | A903 | — |
® |Backup ring — — — | BRT2 | 19YF | F-138 | BRT2 | 19YF | F-138
@ |Wear ring WR | 12RS | F-131| WR | 12RS | F1131] WR | 12Rs | F-131

The U packings are employed to
improve the sealing ability of piston.

i,

E-5



Application Examples by Equipment

Equipment

Application

Operating condition

Boom cylinder
Arm cylinder

Bucket cylinder

Standard specifications

0~31.4MPa
{0~ 320kgf/cm?}

—30~1007C

Heat resistance
specifications

0~31.4MPa
{0~320kgf/cmz}

—30~120C

Cold resistance

p Kl specifications
ower shove
0~31.4MPa
{0~ 320kgf/cm?}
—50~807C
0~78.5MPa
Adjust cylinder {0~ 800kgflcm?}
(grease cylinder)
—30~1007TC
Boom cylinder
i 0~20.6MPa
Amoyliner {0~210kgtfom?)
) ¢ .' O < Psclost oyiindes —30~100C
Mini construction equipment Mini back hoe Blade cylinder
2 2 0~20.6MPa
Hoist cylinder {0~210kgflcm?)
Bucket cylinder —30~110C
Wheel loader 00"" 23%?)%1 "
Lad m
Steering cylinder {
—30~110C

E-6

- 38 -




Application Examples by Equipment

Piston sealing system

Feature

Rod sealing system

Feature

(05ZF) (12R8) (19YF+AS980+ )
e me s NEET BN =

High durability for severe
operating condition with
the selected materials;
SPGW that is applicable
for high pressure and
KZT that removes foreign
objects in hydraulic fluid
oil and prevents seal
damages caused by
adiabatic compression

ISI BRT2 DWIR
(U801} (18YF) (UBO1+
Y SPCC

HB
F-(uspi+
12NM or BONP

HBY is used to assure the
longevity of rod seals and
its combination with DWIR
prevents oil scraping off.

KZT WR SPGW
(05ZF) (12RS) (19YF+F201+
—-—-—-—"-l12NM or 8oNP)—-—-

Fluoro rubber(F201) is
applied to the back ring
of SPGW to enable high
temperature operation.

IUH BRT2 DKBI
(G506) (19YF) [UBOH]
e o SLGE)

i T|ue41+
12NM or BONP,

Heat resistant
polyurethane
rubber(U641) is used to
HBY and hydrogenated
NBR (G5086) to rod
seals. Qil scraping off
can be prevented by
using DKBI.

KZT WR SPGW
(05ZF) (12RS) [19YF+A980+ .
—-=—-—-—"--{12NM or 8oNP)—"—-

Standard material for
back ring of SPGW is
low temperature
resistant nitrile rubber.

12NM or 80ONP,

Low temperature
resistant nitrile
rubber{A903) is used for
IUH.

|

i .

ouy
Uso1
80NP

Special seal for piston
OUY is used to enable the
operation of extremnely
short strokes under high
pressure (under such
operation, oil film can be
broken with ordinary
seals).

X
L ISI BRN2 DSI
(U801) {8ONP) (UB01)

Because of small
operation range of
pressure, 1Sl is used in
combination with backup
ring of polyamide
resin(80NP) of high
extrusion proof
characteristics.

WR
(12RS) (19YF+A980)

Compact SPG for
medium pressure is
used. Two WR are used
to prevent scoring
between the piston head
and the cylinder tube
that can be caused by
high lateral load typical
for such operating
condition.

IUH BRT2 DKB
(A505) (19YF) (A795+
SPCC

Nitrile rubber with high
oil resistance (A505)
and backup ring (19YF)
are used for [IUH. DKB is
used for dust seals
considering its
advantage preventing oil
scraping off.

SPG
(05ZF)| (12RS) (19YF+A980)

Compact SPG for
medium pressure is
used. For hoist and
bucket cylinder for which
high temperature
working characteristics
are important,

fluoro rubber (F201) is
used for back ring
material. For steering
cylinder for which cold
temperature working
characteristics are
important,

low temperature
resistant nitrile rubber
(A980) is used.

(IEUH BRT2 DKBI
506) (19YF) (UBD1+
HBY( a }[spcc]

—f T(UB41+
' 12NM ©Or BONP,

HBY (U641 + BONP) is
used to prevent sliding
heat increase at the

packings. Hydride NBR
(G506) is used for IUH.

[UH BRT2 DKBI
(G506) (19YF) 801+]
SPCC

HBY
"(U64‘|+
l 12NM or 80NP,

Because of wide
operation range of
pressure, HBY (U641 +
80NP) is used.
Hydrogenated NBR
(G506) is used for IUH.

-39 -
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Equipment

Application

Operating condition

. . 0~20.6MPa
Hoist cylinder {0~ 210kgf/cm?]
Blade cylinder —30~100C
Bulldozer
0~20.6MPa
{0~210kgi/cm?}
—40~807C
Derricking cylinder
Telescopic cylinder
Slide cylinder
0~31.4MPa
{0~ 320kgf/lcm?}
—30~1007TC
0~31.4MPa
Jack cylinder {t~820xghlanc}
Wheel crane —30~100TC
0~20.6MPa
Hydraulic suspension {0~ 210kgticm?}
cylinder
—30~1007C
0~41.2MPa
Dump cylinder 10~420kgliony}
—50~100C

Dump truck

E-8
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Application Examples by Equipment

Piston sealing system

Feature

Rod sealing system

Feature

KZT WR SPGW
(05ZF) (12RS) [1 OYF+A980+
T 7T 7T T12NM or BONPY T

SPGW is used because
of high impact pressure.
KZT is used for both
ends to prevent heat
damage of packings by
adiabatic compression.

N
s B
01 1+
__?\__.___.EP.@ -

Backup ring is used in
combination with 1S1 to
prevent extrusion. DKBI
is used for dust seal to
prevent oil scraping off.

OUHR with stick slip
proof characteristics is
used considering the
operating condition that
requires to keep working
pressure for a long time.
O5ZF having small
friction resistance is
used for the material of
wear ring.

HBTS IUH BRT2 DKB
@Fﬁgcs) {19YF) (AQ80+
, LAB26 SPCC

HBTS is also used to
prevent stick slip.

__ Jw0szF) oszr) SPGW |

12NM or 80NP,

SPGW is used because of
high pressure operating
condition. O5ZF having small
friction resistance is used for
the material of wear ring to
prevent stick slip. KZT is used
to prevent heat damage of the
seals. By the combination of
all above features, this system
is excellent for severe
operating condition.

HBYR I|UH BRT2 DKB

0

Specially designed
HBYR absorbs surge
pressure for assuring
high longevity of rod
seals.

OSl is used in
combination with backup
ring to improve the
sealing ability.

US| BRN2 DKB

#{) (U593) (8ONP) [Q%sé’é]

USI with high sealing
ability under low
pressure is used. DKB
(A980) used for dust
seals has high sealing
ability in low
temperature and
excellent characteristics
to prevent oil scraping
off.

SPGW is used to meet
the operating condition
that requires durability
against impact pressure

To reduce the damage
to rod seals, HBTS is
used. IUH (A903) with
high sealing ability in low

condition that requires
extremely high pressure,
SPGW is used. Two WR
are used considering
lateral load that is typical
for such operating
condition.

4, B o

HBY (A903 *

__fuso1+ __lﬁF.'QQl
12NM or BONP

l

and extremely short @ temperature is also
strokes. L used.
HBTS IUH BRT2 DKB
19YF+) (AS03) (19YF) (AS80+
(12RS) 19YF+AQB0+ AB26 SPCC
—-—--|12NM or 80N —0'— e R e
For the operating Considering the

extremely high operating
pressure, HBY is used
to reduce damage to rod
seals. IUH (A903) with
high sealing ability in low
temperature is used.

- 41 -
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Equipment

Application

Operating condition

Battery forklift

Tilt cylinder

0~20.6MPa
{0 ~210kgt/cm?)

—30~100C

Lift cylinder
(low temperature specifications)

0~9.8MPa
{0~ 100kgf/cm?}

—55~80C

Steering cylinder

0~20.6MPa
{0~210kgf/cm?}

—30~100C

\

Garbage truck

0~20.6MPa
{0~210kgt/lcm?}

—30~1007C

Farm tractor

Double acting cylinder

0~13.7MPa
{0~ 140kgf/cm?}

—30~100C

Single acting cylinder

0~13.7MPa
{0~ 140kgt/cm?}

—30~1007C

4 U
Pressing machine

0~27.5MPa
{0~ 280kgt/cm?}

—10~80°C

E-10
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Application Examples by Equipment

Piston sealing system

Feature

Rod sealing system

Feature

L EAL NI

Compact SPGI assures
easy assembly and high
sealing ability.

&

The combination of USI
and DKBI is used to
realize compact sealing
system.

T
i 1 usl DKBI |
SPGI (U593) Us01+
e SAORIOASRN cohes oo oo [BPOGE
OUHR is used because IUH is used in
maintaining oil film is combination with DKBY
important for such single because of the fluid
acting cylinder. filling type single acting
cylinder. Dust seals are
| f Ile DkBY i specially designed
| |
OUHR BRT2 (AS03) (A980+ BRBY.
L nooe) (1ove) gz | K%_ 7 Teecc
! ] [
| 8PG i§ usable for HBTS is used for buffer
operating condition ring because this system
requiring extremely short is used in sealed
strokes. . condition. DWI with high
. - : dust proof
! ) characteristics is used
HBTS IS DwWiI f‘l' for dust seals.
19YF+] (U8O1) {usm +] [
.L«@fes____. __\spccl Y/

)

SPG with high durability
is used. Two WR are
used to prevent scoring
between the piston head
and the cylinder tube
that can be caused by
high laterai load typical
for such operating
condition.

[ IUH BRT2 DKB |
| (A505) (19YF) A795+]|. |
\ SPCC

Packing and dust seal of
nitrile rubber are used.

| Packings of nitrile rubber

are used.

DKI with high dust proof
characteristics is used
for dust seals.

(12RS) )

(AS05)

Because of less severe |
operating condition, O
rings are mostly used,
but USH packings are
recommended to
improve durability.

e 2

WR  SPGW
(12RS)  (19YF+A980+
T N OF BONE T

]

SPGW is used because
of high impact pressure
and for durability.

BRT2 DKEI

( HBTS IST
19YF+] (UB41) (18YF) U801+
-AS?G_.__.___Q’_Q.C_\(_

HBTS is used for buffer
ring to reduce high
impact pressure. Please
add a drain to improve
durability.




Equipment

Application

Operating condition

0~20.6MPa
{0~210kgf/cm?}

—10~80C

0~20.6MPa
{0~ 210kgf/cm?}

—30~80C

0~31.4MPa
{0~ 320kgflcm?}

—10~1007C

0~13.7MPa
{0~ 140kgf/cm?)

—30~1007TC

|

Hydraulic elevator

0~4.9MPa
{0~ 50kgf/cm?}

—20~807C

Plunger pump

0~13.7MPa
{0~ 140kgf/cm?}

—10~807TC

E-12




Application Examples by Equipment

Piston sealing system

Feature

Rod sealing system

Feature

W:i spa |
(12RS) (19YF+«F£8Q___L____\_'

High durability SPG is
used. Two WR are used
to prevent scoring
between the piston head
and the cylinder tube
that can be caused by
high lateral load typical
for such operating
condition.

USH BRT2 DKB
(A505) (19YF) [A?95+]
SPCC

Packing and dust seal of
nitrile rubber are used.

OUHR with stick slip
proof characteristics is
used considering the
operating condition that
requires to keep working
pressure for a long time.
O5ZF having small
friction resistance is
used for the material of
wear ring.

HBTS

T2 DKB

19YF+| (A903) (19YF) A980+]

\\A6268)

L

HBTS is used to prevent
stick slip.

I “\‘ &-\
[} : “
WR  SPGW
{12RS) [ 19YF+AS80+

— -7 "U12NM or 80NP—

SPGW is used since
such operating
conditions mainly
performed under high
pressure require the
durability. This packing
has also excellent
durability for the
operations requiring
extremely short strokes.

HBTS ISl

BRT2 DKBI

[‘19YF+] (UB41) (19YF) Uso1+]
A26 SPCC

HBTS is used for buffer
ring to reduce high
impact pressure. Please
add a drain o improve
durability.

High durability SPG is
used. O5ZF having
small friction resistance
is used for the material
of wear ring.

USHR BRT2 DKB
(A505) (19YF) ﬁ?ss-f
8PCC/

USHR is used for
packing to prevent stick
slip. DKB is used for
dust seal to prevent the
oil scraping off.

1y LBH
(A505+31BF) (A505)

IUY (of special shape) is
used for packing to
prevent stick slip.
Rareflon is molded on to

the 1UY lip.

.\

fama!

Va9F
(21AG)

USH
(AS05)

Fabric reinforced rubber V
packings are used because
in such operating
conditions, fluids with poor
lubricity, such as water and
agricultural chemicals are
handled and the frequency
of operation is high. When
pressure and frequency of
operation are low, rubber V
packings can be used.

- 45 -
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Equipment

Application

Operating condition

Hydraulic breaker

0~16.7MPa
{0~170kgf/cm?}

—30~100C

0~17.7MPa
{0~ 180kgt/cm?)

—30~100TC

Operation valve

0~0.3MPa
{0~ 3kgf/lcm?}

—30~100°C

Power steering

0~8.3MPa
{0~ 85kgf/cm?}

—30~100C
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Application Examples by Equipment

Magnified view of sealing system

Feature

1S] are used in parallel because of high speed
and high pressure. Noxlan is used for rubber

material because of severe operating conditions.

Ve BN Sy o)
| [ SENIIRN |
o
% ? W \/ =
- IS] ISI
(Uso1) (uso1)
HBY is used for upper hydraulic seals to reduce
the friction. HBTS is also used to absorb impact
o P 1) pressure and reduce the friction. XRI with high
& s NI 2 wear resistance characteristics is used for gas
Q - (\ i ‘ el © seals to prevent oil scraping off from the gas
g N . ) ZE ' 3 g chamber.
=3 q_ XRI HBY HBTS HBY ISI DSl »
¥ (Us63) [U641+ 39YF+ Us4i+)  (usoi)  (uUso1)
8ONP AG27 BONP
SVY is used for low friction and high lip follow-
ability to eccentricity. This packing is flat metal
case type with dust lip for easy seal replacement.
f\
(A216+31BF+SPCC+SWP) 4%
{
Low friction SPGQ is used for the piston rings to
improve system response. O ring is used for
L 4 back ring to make compact the piston unit. For
rod seals, oil seal SCJY with backup ring for
high pressure operation is used. This seal has
low friction resistance and high sealing ability.
SPGO %7 SCJY %
(19YF+A305) (A297+60NP+SPCC+SWF)

- 47 -
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T

Equipment

Application

Operating condition

0~34.3MPa
Center spindle {0~ 350kgficm?}
(center joint)
—30~100TC
Construction equipment
Link pin —
Hinge pin —30~100C
) %
X0 _
s = = Crawler belt pin
(Y s S —30~80C
e ]
‘e=grgrerose=0"
Construction equipment
Pabp —0.03~0.2MPa
Motor {— 0.3 ~2kgflcm?}

Reduction unit

—15~1107C

E-16




Application Examples by Equipment

Magnified view of sealing system

Feature

SPNRI
(19YF+U641)

(A795+SPCC+SWP)

Seal fitting groove is mainly provided on the
rotor side. ROl or SPNRI is used for each oil
port seals. These packings have high durability
and sealing ability. For the seal of drain port, oil
seal (TCN} for high pressure is mainly used.
This seal is used also as dust seal.

Hinge pin
dust seal

VAY or DLI2, DLI is used to protect the bearings
from dust. Grease draining mechanism should
be provided for periodical grease replacement.

ROC is used for this oscillating application, in
order to retain lubricant oil and prevent entry of
dust. :
There are two (2) types of structure, grease-
filled type and oil-filed type.

H: TCN

(F548+SPCC+SWP)

s e
Qo o
L S E: = S P T Y

TCN is used for high pressure application.

- 49 -
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SPECIAL PACKINGS FOR PISTON SEALS

/ oD © g
0sl | F-11
£ 05 | F-14
/ OUHR | F-16
/ SPG | F-19
/ SPGW ' F-23
£ SPGO | F-27
/ SPGC | F-31
/L SPGI | F-35
- CPI | F-37
/ CPH | F-39
SPECIAL PACKINGS FOR ROD SEALS
/ DI F-41
v ISI | F-49
/ IUH | F-52
/ UNI | F-54
. SPNO | F-57
£ SPN | F-60
4 SPNC | F-63
PACKINGS FOR BOTH PISTON AND ROD SEALS
/ UPI ' F-67
/ usl | F-73
4 UPH ETT
£ USH | F-85
. VO9F ' F-89
y VI6H | F-95
DUST SEALS FOR RECIPROCAL MOVEMENT
/ DK | F-101
4 DWI | F-104
/ DWIR | F-106
/ DKBI | F-108
£ DKB | F-110
v DKH | F-113
/ DSI | F-116
& LBI ' F-119
)/ LBH | F-121
BUFFER RINGS FOR RECIPROCAL MOVEMENT
. HBY ' F-125
£ HBTS | F-127
RELATING PRODUCTS FOR HYDRAULIC EQUIPMENT
/ RYT | F-129
/ WR | F-131
/ KZT | F-135
/ BRT2,3 | F-138
/ BRN2,3 | F-138
DUST SEALS FOR OSCILLATING AND ROTATING MOVEMENT
/ DLI2 | F-142
/ DLI | F-144

- 51 -
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F-2

About ordering

A WO~

NOK packing

Please place your order with the nearest
NOK branch, sales office, or agent for
NOK packing.

Please designate the NOK part number, type and size with your order.
(Specifying methods are described in each dimension table.)

If you require packings that are not listed in the dimension tables, or
have any difficulty selecting packings because of special operating
condition, consult with NOK branch, sales office, or agent.

If you require type and size that are not listed in the dimension tables
or material (rubber, plastic or metal case) other than standard
materials for each type, new molding tool may be necessary.

Please inquire about availablity and price at your nearest NOK branch,
sales office, or agent.
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ODITYPE

SPECIAL PACKINGS FOR PISTON SEALS
NOXLAN (AU)

@ Please designate NOK Part number and type & size on your order.
(Example) - Type Dimensions QDI 18 8 75

—EType Sign I: Nominal Size of Packing

described in order of outer diameter(D), inner diameter(d), and height(h)
* Part Number FU2150H0

@ Please check the application range on the pages D-2 and 3 before selecting the type.

Material NOK U801

- 53 .



TYPE SPECIAL PACKINGS FOR PISTON SEALS

Extrusiongap : ¢

Wear ring

/
/ Fa

Backup ring

¢$DHO18

3258 GH

1 0
[ ]
|
b
H m I-.
325 qj _
1258
He*3?

R=0.3 or below

The inner surface of the
cylinder tube should be
finished by honing (GH) or
burnishing (RLB) to 0.4 to
3.2umRBRmax(0.1100.8 zm
Ra). Specially under severe
|ubricating condition, bur-
nishing is required.

Nominal Size of Packing Housing dimensions NOK
D d h ¢D ¢d ¢ Dy Ha He C Part Number
18 8 7.5 18 8 17 8.5 10.5 FU2150H0
19.2 11.2 5 19.2 11.2 182 5.7 77 % FU0202H0
20 10 6 20 10 19 7 9 5% FUD205H0
10 75 20 10 19 8.5 10.5 25 FUQ206H0
10 8 20 10 19 9 11 FU0207H0
12 5 20 12 19 5.7 7.7 3% FU0208HO
22 14 5 22 14 21 5.7 7.7 ¥ FUO242H0
24 14 7.5 24 14 23 8.5 10.5 | FU2151H0
25 15 6 25 15 24 7 9 ¥ FUQ273H0
15 8 25 15 24 9 11 | FU0274Ho
17 5 25 17 24 57 7.7 3.5 ¥ FU0275H0
26 16 7.5 26 16 25 8.5 10.5 FU2152H0
18 5 26 18 25 5.7 7.7 ¥ FUO310HO
28 15 10 28 15 27 [ 11 13 FU2153H0
20 5 28 20 27 57 7.7 2 % FU2138H0
30 20 5 30 20 29 5.7 77 % FUQ351HD
20 6 30 20 29 7 9 8.5 % FU0352H0
20 8 30 20 29 9 11 FU0353H0
22.4 5 30 22.4 29 57 77 | 2 % FU2139H0
31 18 10 31 18 30 11 13 FU2154H0
315 18.5 8 31.5 185 30.5 9 11 | FU0377HO
185 10 315 18.5 30.5 B L I I £ 3.5 FU0378HO0
215 | 8 315 215 30.5 7 9 3% FU0379HO
215 8 31.5 21.5 30.5 9 11 FUO380HO
235 5 315 23.5 30.5 5.7 77 2 % FUD381HO
33 20 10 33 20 32 11 13 3.5 FU2155H0
25 5 33 25 32 57 7.7 2 5% FU2140H0
35 20 10 35 22 34 11 13 FU2156H0
25 6 35 25 34 7 9 % FU0418HO
25 8 35 25 34 9 11 FUO419HO
35.4 22.4 10 35.4 22.4 34.4 11 13 FU2157HO
35.5 22,5 8 35.5 22.5 34.5 9 11 FU0446H0
225 10 35.5 22.5 345 | 1 | 13 FU0447H0
25.5 6 35.5 25.5 345 | 7 [ 9 3% FU0448H0
25.5 8 35.5 25.5 34.5 9 11 FUQ449H0
38 25 10 38 25 37 11 13 3.5 FUQ466H0
40 25 9 40 25 39 10 12 FUQ485H0
25 10 40 25 39 11 13 FU0486H0
27 8 40 27 39 9 12 FU0488H0
27 10 40 27 39 11 14 FLU0489HO
30 8 40 | 30 39 9 12 FU0491HO
41 28 10 41 | 28 40 11 14 FU2158H0
43 30 10 43 5 30 42 11 14 FU2159H0
The dimensions and pressure limit with 3 should be the same as OSI TYPE.
- 54 -
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TYPE
HOW TO DETERMINE B DIMENSION

B When using backup ring 05
Please determine B dimension according to the table below. If you require ! \ \ \
smaller B dimension because of the cylinder configuration, please consult NOK. o
Maximum Service Pressure 14MPa ‘ 21MPa | 35MPa 5 - x\ \
7 z =Y Eackyy
Material of Backup ring | 19YF 5 0.3 rin%eriaa \
B Dimension B=Z#D—10 | B=Z¢D—05 | B=¢D—02 : , kﬁgvp N
Maximum Servics Pressure 35MPa ‘ 42MPa | 70MPa gmsx | Backup ring
| Sl e {mm) material 80N
Material of Backup ring 8ONP 0.1 -Backup ring <
not needed
B Dimension B=+D—08 | B=4D—04 | BZsD—02 ‘
H When not using backup ring 05020 a0 40 80 &0 70
To determine ¢ B dimension, please refer to the graph in the right for the Oil pressura (MPa)
maximum extrusion gap (also refer page 26) considering the eccentricity of
operating condition.
Nominal Size of Packing Housing dimensions NOK
D d h ¢D ¢d $D; Ha Hs | C Part Number
44.5 31.5 10 44.5 31.5 43.5 11 14 ] FU2160H0
45 | 30 | 9 45 30 44 10 13 | FU0559H0
30 10 45 30 44 11 14 95 FUQ56QH0
32 8 45 32 44 9 12 ) FU0561HO
32 10 45 32 44 11 14 FUo562H0
35 8 45 35 44 9 12 FU0564H0
50 34 10 50 34 49 11 14 FUOG08HO
34 12 50 34 49 13 16 FUOB09HO
35 9 50 35 49 10 13 FUDB10HO
35 10 50 35 49 11 14 * FU0B11HO
35 12 50 35 49 13 16 FU2161HO
40 8 50 40 49 9 12 FUOB14HO
51.5 35.5 12 515 355 50.5 13 16 FU2162H0
55 40 9 55 40 54 10 13 FU0s8gHD
40 10 55 40 54 11 14 FUO0B90HO
45 8 55 45 54 9 12 FU0B93HO
56 40 10 56 40 55 11 14 FUO716HO
40 12 56 40 55 13 16 a FUQ717HO
41 9 56 41 55 10 13 FUO718HO
41 10 56 41 55 11 14 4 FUO719H0
46 8 56 46 55 9 12 FU0721HO
60 45 9 60 45 59 10 13 | FUO740HO
45 10 60 45 59 11 14 | Fuo741Ho
50 8 60 50 59 9 12 FUO743H0
61 45 12 61 45 60 13 16 FU2163H0
63 47 10 83 47 62 11 14 FUO779H0
47 12 63 47 62 13 16 FUO780H0
48 9 63 48 | 62 10 13 | FUO0781HO
48 10 63 48 62 11 14 | FUO782H0
53 8 63 53 62 9 12 FUO785H0
65 50 9 65 50 64 10 13 FUOB04HO
50 10 65 50 64 11 14 FU0805HO
55 8 85 55 64 9 12 FUO808HO
66 50 12 66 50 65 13 16 FU2164H0
69 53 12 69 | 53 68 13 16 FUO836H0
70 50 12 70 -f 50 69 13 16 FU0842H0
55 9 70 55 69 10 13 5 FU0844H0
55 10 70 55 69 11 14 FU0845H0
60 8 70 60 69 9 12 FU0847HO
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#D

TYPE

SPECIAL PACKINGS FOR PISTON SEALS

Wear ring

Extrusiongap : @

Backup ring

/%%q 20°~30°

Remove burrs and overturns

328 GH

i 0.48_/

R=0.3 or below
The inner surface of the
cylinder tube should be
finished by honing (GH) or
burnishing (RLB) to 0.4 to

h 3.2um Rmax (0.110 0.8 gm
1258 é B 1255 g Ra). Specially under severe
lubricating condition, bur-
Hat9? He'¥ nishing is required.
Nominal Size of Packing Housing dimensions NOK
D d h ¢D ¢d # D1 | Ha Ha Part Number
71 51 12 71 51 70 13 16 FU0872H0
55 10 71 55 70 11 14 FUD873HO0
55 12 71 55 70 13 16 FU0874H0
56 9 71 56 70 10 13 FU0875H0
56 10 71 56 70 11 14 FU0876H0
61 8 71 61 70 9 12 FUO878H0
75 55 12 75 55 74 13 16 FU0894H0
60 9 75 60 74 10 13 FU0B95H0
60 10 75 60 74 11 14 FU0896H0
65 8 5 65 74 9 12 FU0898H0
76 60 12 76 60 75 13 16 FU2165H0
80 60 12 80 60 79 13 16 FU0Q29HO
64 10 80 64 79 11 14 FU0931HO
64 12 80 64 79 13 16 FUQ932H0
65 9 80 65 79 10 13 FU0933H0
65 10 80 65 79 11 14 FU0S34H0
70 8 80 70 79 9 12 FU0937HO
85 65 12 85 65 84 13 16 FU0974H0
70 9 85 70 84 10 13 FU0977HO
70 10 85 70 84 11 14 FU0978H0
75 8 85 75 84 9 12 FUO980HO
90 70 12 90 70 89 13 16 FU1014HO
70 15 90 70 89 16 19 FU1015H0
75 9 90 75 89 10 13 | FU1017HQ
75 10 90 75 8% 3 14 FU1018H0
80 8 90 80 89 9 12 FU1020H0
a5 75 12 95 75 94 13 16 FU1045H0
75 15 95 75 94 16 19 FU1046H0
80 9 95 80 94 10 13 FU1047H0
80 10 95 80 94 11 14 FU1048H0
100 80 12 100 80 98 13 16 FU1072H0
80 15 100 80 98 16 19 FU1074H0
__ 85 10 100 85 98 11 14 FU1079H0
105 85 15 105 85 103 16 19 FU2166HO
110 20 12 110 90 108 13 16 FU1149H0
90 15 110 90 108 16 19 FU1150H0
a5 10 110 95 108 11 14 FU1153H0
112 92 12 112 92 110 13 16 FU1174H0
92 15 112 92 110 16 19 | FU1175H0
97 9 112 97 110 10 13 FU1176H0
97 10 112 97 110 11 14 FU1177HO
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HOW TO DETERMINE B DIMENSION

B When 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.

0.5 \
04

\

=
Maximum Service Pressure 14MPa ‘ 21MPa ‘ 35MPa g
Material of Backup ring 19YF s 03 Be:i%u g \
=8 materi
B Dimension Bz¢«D—1.0 ‘ B=#D—05 | B=¢+D—02 % us \19YF ™~
- - LY
Maximum Servics Pressure 35MPa l 42MPa ]| 70MPa Gimar Backup fing
| {mm) material 80N
Matenial of Backup fing 80ONP 0.1 |-Backup ring
not needed
B Dimension B=¢D—08 | BZsD—04 | BZ4D—0.2 -
B When not using backup ring 30 20 30 40 50 60 70
To determine ¢ B dimension, please refer to the graph in the right for the Oil pressure (MPa)
maximum extrusion gap (also refer page 26) considering the eccentricity of
operating condition.
Nominal Size of Packing Housing dimensions NOK
B | 4 h ) #d ¢D; Ha He G Part Number
115 95 15 115 95 113 16 19 FU2167HO0
120 100 12 120 100 118 13 16 __ FU1210HO
100 i5 120 100 118 16 19 FU1211HO
105 10 120 105 118 B 14 | FU1213HO
125 105 12 125 105 123 13 16 FU1243H0
105 15 | 125 105 123 16 19 FU1244H0
105 16 125 105 123 17 20 FU1245H0
110 9 125 110 123 10 13 FU1247H0
110 10 125 110 123 11 4 5 FU1248H0
130 110 12 130 110 128 13 16 FU1274H0
110 15 | 130 110 128 16 19 FU1275H0
110 16 130 | 110 128 17 20 FU1276H0
115 | 10 130 115 128 11 14 FU1279H0
132 112 15 132 112 130 16 19 FU2168H0
140 120 12 140 120 138 13 16 FU1316H0O
120 15 140 | 120 138 16 19 FU1317HO
120 16 140 120 138 17 20 FU1318H0
125 10 140 125 138 11 14 FU1321HO
150 125 19 150 125 148 20 23 FU2169H0
125 20 150 125 148 21 24 | FU1351H0
130 12 150 130 148 13 16 FU1352H0
130 | 16 150 130 148 17 20 FU1354H0
135 | 10 150 135 148 11 14 FU1357H0
157 132 20 157 132 155 21 24 | FU1909H0
160 135 19 160 135 158 20 23 FU2170H0
135 20 | 160 135 158 21 24 FU13g8H0
140 12 160 140 158 13 16 FU1399H0
140 16 160 140 158 17 20 FU1402H0
145 10 160 145 158 11 14 FU1405H0
165 140 19 165 140 163 20 23 65 FU1426H0
140 20 165 140 163 21 24 ’ FU2186H0
170 145 | 19 170 145 168 20 23 FU1436H0
145 20 170 145 168 21 24 FU1437H0
150 12 170 150 168 13 16 FU1438H0
150 16 170 150 168 17 20 FU1440H0
155 10 170 155 168 11 15 FU1442H0
180 155 16 180 155 178 | 17 21 FU1475H0
| 155 | 19 180 155 | 178 20 24 FU2171HO
155 20 180 155 178 21 25 FU1476H0
160 12 180 160 178 13 17 FU1478H0
160 16 180 160 178 17 21 FU1479H0
165 10 180 165 178 11 15 FU1482H0
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#D

L

SPECIAL PACKINGS FOR PISTON SEALS

Wear ring

Extrusiongap ! ¢

Backup ring

R=0.3 or below

The inner surface of the
cylinder tube should be
finished by honing (GH) or
burnishing (RLB) to 0.4 to
3.2mRmax (0.1100.8 zm

1258 3 B 1258 g B Ra). Specially under severe
lubricating condition, bur-
Ha™3? Hg*y? nishing is required.
Nominal Size of Packing Housing dimensions NOK
D d h $D ¢d # D+ Ha He C Part Number
185 160 19 185 160 183 20 24 FU2172H0
160 20 185 160 183 21 25 FU2187H0
190 165 16 190 165 188 17 21 FU1507HO0
165 20 190 165 188 21 25 FU1508H0
170 12 190 170 188 13 17 FU1509H0
170 16 190 170 188 17 21 FU1510H0
175 10 190 175 188 11 15 FU1512H0
200 175 16 200 175 198 17 21 FU1536H0
175 19 200 175 198 20 24 FU2173H0
175 20 200 175 198 21 25 FU1538H0
180 16 200 180 198 17 21 FU1540H0
205 180 19 205 180 203 20 24 FU2174H0
| 180 20 205 180 203 29 25 FU2188H0
210 | 185 16 210 185 208 17 21 FU1570H0
185 20 210 185 208 21 25 FU1571H0
180 16 210 180 208 17 21 FU1573H0
| 215 190 16 215 190 213 17 21 FU2260H0
220 195 16 220 195 218 17 21 FU1592H0
195 20 220 195 218 21 25 FU1593H0
- 200 16 220 200 218 17 21 FU1595H0
Z 224 199 16 224 199 222 17 21 6.5 FU1604H0
199 20 224 199 222 21 25 FU1605H0
204 16 224 204 222 17 21 FU1607HO
L E 225 200 16 225 200 223 17 21 FU1616HO
200 19 225 200 223 20 24 FU2175H0
200 20 225 200 223 21 25 FU1617H0
205 16 225 205 223 17 21 FU1619H0
230 205 16 230 205 228 17 21 FU1632H0
205 19 230 205 228 20 24 FU1633H0
205 20 230 205 228 21 25 FU1634H0
210 16 230 210 228 17 21 FU1636H0
240 215 16 240 215 238 17 21 FU1652H0
215 19 240 215 238 20 24 FU1653H0
215 20 240 215 238 21 25 FU1654H0
220 16 240 220 238 17 21 FU1656H0
250 225 16 250 225 248 17 21 FU1671HO
225 19 250 225 248 20 24 FU1672H0
225 20 250 225 248 21 25 FU1673H0
230 16 250 230 248 17 21 FU1676H0
260 235 16 260 235 258 17 21 FU1698H0
235 19 260 235 258 20 24 FU1699H0
240 16 260 240 258 17 21 FU1701H0O
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HOW TO DETERMINE B DIMENSION

B When 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 Servce Pressure 14MPa | 21MPa \ 35MPa
Material of Backup ring 19YF

B Dimension BZ#D—10 | B=¢D—05 | BZ¢D—02
Mazximum Service Pressure 35MPa ‘ 42MPa l 70MPa
Material of Backup ring N 80ONP

B Dimension B=¢+D—0.38 | B=+D—04 | B=¢D—0.2

E When not using backup ring

To determine ¢ B dimension, please refer to the graph in the right for the
maximum extrusion gap (also refer page 26) considering the eccentricity of

operating condition.

+ def uoisnaxa Xew

Grmax
(mm}

0.4

0.3

0.2

0.1

ring
materia\\ \
1GYF S
Backup ring
material 80N
—Backup ring
not needed N
"0 20 30 40 50 60 70

Qil pressure (MPa)

Nominal Size of Packing Housing dimensions NOK
D d h ¢D ¢d ¢ Ds Ha He £ Part Number
270 245 16 270 | 245 268 17 21 | FU1715H0
245 19 270 245 268 20 24 6.5 FU1716HO
250 16 270 250 268 T4 21 ’ FU1718H0O
275 250 19 275 250 273 20 24 FU2176H0
250 20 275 250 273 21 25 FU2189H0
280 250 19 280 250 278 20 24 FU1729H0
255 19 280 255 278 20 24 FU1731HO
290 260 19 290 260 288 20 24 ~ FU1744H0
265 19 290 265 288 20 24 FU1746H0
297 265 24 297 265 205 25 29 FU2177H0
265 25 297 265 | 295 26 30 7.5 FU2190H0
300 270 19 300 270 298 20 24 FU1758H0
270 24 300 270 298 25 29 FU2178H0
270 25 300 270 298 26 30 FU1759H0
275 19 300 275 298 20 24 FU1761HO
312 280 24 312 280 310 25 29 FU2193H0
332 300 24 332 300 330 25 29 FU2194H0
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SPECIAL PACKINGS FOR PISTON SEALS

NOXLAN (AU)

@ Please designate NOK Part number and type & size on your order.

(Example) - Type Dimensions QS|

+ Part Number

@ Please check the application range on pages D-2 and 3 before selecting the type.

FU0420L0

35 27 5

—EType Sign I:

Nominal Size of Packing
described in order of outer diameter(D), inner diameter(d), and height(h)

Material

NOK Uso1

- 61 -
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SPECIAL PACKINGS FOR PISTON SEALS (INSTALLED WITH INTERNAL GROOVE)

Wear ring Extrusiongap : ¢
Backup ring {
o|,\ F(/l r‘l:' \Hiﬁ—;—.‘.—_i_ '—“’%
| 45 \>/ R/ \FI Remove burrs and overturns
‘r | i 0 -~
@2 o =
i 3 SR - m T = I R =0.3 or below
b = :?: a R1=0.5 or below
[ = i @l = Re=1 or below
l -
- | P | a2s GH e ahould bs
E_ Ni [E‘_ 328 1 048/ finished by honing (GH) or
L] e ) sunishlng (RLEM o 460
3.2mRmax (0.1100.8 xm
12.58g g 12.583 g Ra). Specially under severe
- . lubricating condition, bur-
Ha'g? He*8? nishing is required.
Nominal Size of Packing Housing dimensions NOK
D d h D ¢d | #Di Ha Hs C Part Number
35 27 5 35 27 ' 34 i FU0420L0
385 | 275 5 355 27.5 345 5.7 8.7 2 FUD450L0
28 5 355 28 345 | FU2141L0
40 30 6 40 30 39 | FU0480L0
41.5 31.5 6 41.5 35 40.5 FU2142L0
45 35 6 45 35 44 | P 10 FUO563L0
35.5 6 45 35:5 A | FU2143L0
50 40 <] 50 40 49 FUOB13L0
] 45 6 55 45 54 FU0B92L0
56 45 7 b6 45 55 8 11 FU2144L0
46 6 56 46 55 __FuorzoLo
60 50 6 60 50 59 FUQ742L0
63 53 6 B3 53 62 - 10 FUQ784L0
65 55 6 65 55 64 55 FUQBO7LO
66 56 6 66 56 65 ’ FU0825L0
70 60 6 70 60 69 FUQ846L0
71 60 7 71 60 70 8 11 FU2145L0
61 6 71 61 70 FU0877L0
73 63 6 73 63 72 FUO88SL0
75 65 6 75 65 74 FU0887L0
77 67 6 77 67 76 - 10 FUQ222L0
80 70 6 80 70 79 FUQS36L0
71 6 80 71 79 FU2146L0
85 75 6 85 Tha 84 FUQS79L0
90 80 B 90 80 89 FU1019L0
100 85 9 100 85 e | 0 L FU1078L0
105 90 9 105 90 103 10 13 FU1120L0
110 95 9 110 95 108 FU1152L0
112 98 8. 112 a8 110 9.5 12.5 FU2147L0
115 | 100 9 115 100 113 10 13 FU1193L0
120 E 105 9 120 105 118 4 FU1212L0
| 108 8. 120 106 118 9.5 12.5 FU2148L0
125 112 9 125 112 123 FU1826L0
130 115 9 130 115 _1_2_§_ e 10 13 FU1278L0
140 125 9 140 125 138 FU1320L0
150 . 135 9 150 135 148 FU1356L0
i 136 8. 150 136 148 9.5 12.5 FU2149L0
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HOW TO DETERMINE B DIMENSION

B When 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.

06

0.5

I

\

Maximum Service Prassure 14MPa | 21MPa I 35MPa § 54

Materal of Backup fing 19YF ] ;*: ' '\ Bl

B Dimension BZ4D—1.0 | B=¢D—05 | B=¢D—0.2 2 %:gu\

8 material

Maximum Service Prassure 35MPa l 42MPa R 0.2 : Lhlis

Material of Backup ring SONP (m"::; antc ﬁZE&Z}? \

B Dimension B=4D—08 | B=¢D—04

B When not using backup ring g 10 >0 a0 0 %0

To d_etermine ¢ B dimension, please refer to the gragh in the right lfolr the Qil pressure (MPa) ——=

maximum extrusion gap (also refer page 26) considering the eccentricity of

operating condition.

Nominal Size of Housing dimensions NOK
D d h ¢D ¢d ¢ Di Ha He C Part Number

155 140 9 155 140 153 13 FU1386L0
160 145 9 160 145 158 ~ FU1404L0
170 155 9 170 155 168 10 4 FU1441L0
175 160 9 175 160 173 14 FU1458L0
180 165 9 180 165 178 FU1481L0
190 175 9 190 175 188 FU1511L0
200 180 12 200 180 198 FU15638L0
210 190 12 | 210 190 208 | FU1572L0
220 200 12 220 200 218 FU1594L0
224 204 12 224 204 222 FU1606L0
225 205 12 225 205 223 13 17 5 FU1618L0O
230 210 12 230 210 228 FU1635L0
240 220 12 240 220 238 FU1655L0
250 | 230 12 250 230 248 FU1675L0
260 240 12 260 240 258 | FU1700L0
270 250 12 270 250 268 FU1717L0
280 255 16 280 255 278 FU1730L0
290 265 16 290 265 288 17 21 6.5 FU1745L0
300 275 16 300 275 298 FU1760L0

- 63 -
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SPECIAL PACKINGS FOR PISTON SEALS
NOXLAN (AU)

@ Please designate NOK Part number and type & size on your order.
(Example) - Type Dimensions QUIS 40 30 6

_EType Sign Nominal Size of Packing
described in order of outer diameter(D), inner diameter(d), and height(h)

+ Part Number FUQ490P0

@ Please check the application range on pages D-2 and 3 before selecting the type.

Material NOK U641

F-14 - 64 -



TYPE SPECIAL PACKINGS FOR PISTON SEALS (INSTALLED WITH INTERNAL GROOVE)

Extrusiongap : 9

Wear ring Backup ring
_— o \ ot an®
Ty S

Remove burrs and overturns

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

#DHOT8
|
I
#dh10
I

The inner surface of the
GH cylinder tube should be

25
gég/_ finished by honing (GH) or

f" TR burnishing (RLB) to 0.4 to
A T W ) Y 3.24m Rmax (0.1t0 0.8 gm
Ra). Specially under severe
12‘583 E 12‘553 B lubricating condition, bur-

Hatgs Hg*03 nishing is required.

HOW TO DETERMINE B DIMENSION

B When using backup ring 0e

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

smaller B dimension because of the cylinder configuration, please consult NOK. i

Maximum Service Pressure 14MPa ‘ 21MPa ‘ 35MPa ‘? \ \ \

L - — ; 0.4 :

Materal of Backup ring 19YF & Bk
n

B Dimension B=$D—10 | B=#D—05 ‘ B=¢D—02 8 Brair?;u\
B material

Maximum Service Pressure 35MPa | 42MPa e 0.2 {m:

i . Gmax i

Material of Backup ring 80NP {m:ﬂ S:tcknzgdr:d? \

B Dimension B=s#sD—0.8 | B=¢:D—04

B When not using backup ring 0

10 20 30 40 50
To determine ¢ B dimension, please refer to the graph in the right for the

maximum extrusion gap (also refer page 26) considering the eccentricity of
operating condition.

Oil pressure  (MPa)

Nominal Size of Packing Housing dimensions NOK
D d h $D | #d #Ds Ha He Cc Part Number
40 30 6 40 30 39 FUQ480P0
45 35 6 45 35 44 FU0563P0
50 40 6 50 40 49 FU0613P0
60 50 6 860 50 59 FU0742P0
63 53 6 63 53 62 FUQ784P0
65 55 6 65 55 64 7 10 2.5 FU0807P0O
70 80 6 70 60 69 FU0846P0
75 65 6 75 65 74 FU0897P0
80 70 6 80 70 79 FU0936P0
85 75 6 85 75 B84 FU0979P0
g0 80 6 90 80 89 FU1019P0
100 85 i2) 100 85 98 FU1078P0
105 90 9 105 90 103 FU1120P0
110 95 9 110 95 108 FU1152P0
120 105 9 120 105 118 FU1212P0
125 112 9 125 112 123 13 | FU1926FP0
130 115 9 130 115 128 10 4 FU1278P0
140 125 9 140 125 138 FU1320P0
150 135 9 150 135 148 FU1356P0
160 145 9 160 145 158 FU1404P0
170 155 9 170 155 168 FU1441P0Q
180 165 9 180 163 178 14 FU1481P0
190 175 9 190 175 188 FU1511F0
200 180 12 200 180 198 13 17 5 FU1539P0
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SPECIAL PACKINGS FOR PISTON SEAL
NITRILE RUBBER (NBR)

@ Please designate NOK Part number and type & size on your order.
(Example) + Type Dimensions QUHR

+ Part Number

40 30 6

LType Sign L Nominal Size of Packing

Cu2684Q0

described in order of outer diameter(D), inner diameter(d), and height(h)

@ Please check the application range on pages D-2 and 3 before selecting the type.

Material

NOK AS03

F-16
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TYPE SPECIAL PACKINGS FOR PISTON SEALS (INSTALLED WITH INTERNAL GROOVE)

Extrusion gap . 9

Wear ring
c Backup ring
o c =
- T ) e e
i [) ] 45">/ R ED Remove burrs and overturns
[" R} Ri
i @
[ g  « R =0.3 or below
2z |- T -‘f; - @l o] R1=0.5 or below
a £ Rz=1 or below
| [ i )]
The inner surface of the
[»-.., cylinder tube should be
T e finished by honing (GH) or
1 . burnishing (RLB) to 0.4 to
T - e e 3.2um Rmax (0.1t0 0.8 gm
e it b i S ekl tier severs
h 12557 12588 R lubricating condition, bur-
o2 a0 nishing is required.

HOW TO DETERMINE B DIMENSION

B When using backup ring ne
Please determine B dimension according to the table below. If you require i \ N
smaller B dimension because of the cylinder configuration, please consult NOK. : Backup ring needed \
Maximum Service Pressure 14MPa | 21MPa ; . ™
Material of Backup ring 19YF g 0.3 P
B Dimension Bz#D—1.0 | B=¢D—0.5 % - A903 §‘§ )
B When not using backup ring i ok Slle
To determine ¢ B dimension, please refer to the graph in the right for the o
maximum extrusion gap (also refer page 26) considering the eccentricity of
operating condition. & 5 10 15 20 25
Oil pressure (MPa)
Nominal Size of Packing Housing dimensions | NOK
D d h #D ¢d D1 Ha He c Part Number
40 30 6 40 30 39 Cuz2684Q0
50 40 6 50 40 | 49 ] - 10 35 CuU2604Q0
60 50 ] 60 50 59 CuU2696Q0
65 55 B 65 55 64 _ Cu2830Q0
75 62 7.5 75 62 74 8.5 11.5 CuU2943Q0
80 85 9 80 65 79 | CuU2666Q0
85 70 9 85 70 84 CuUQ977Q0
95 80 9 95 80 94 10 13 45 I CU2605Q0
100 85 9 100 85 98 ’ CuU2669Q0
110 95 9 110 95 108 - [ Cu2607Q0
130 115 8.5 130 115 128 9.5 125 CuU2609Q0
140 125 9 140 125 138 10 13 CU2647Q0
200 180 12 200 180 198 13 17 5.5 CU1532Q0

< B - F-17
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SPECIAL PACKINGS FOR PISTON SEALS
RAREFLON(PTFE) + NITRILE RUBBER (NBR)

@ Please designate NOK Part number and type & size on your order.
(Example) « Type Dimensions SPG 205 30 4.3

LType Sign L— Nominal Size of Packing
described in order of inner diameter(d), outer diameter(D), and height(h)

+ Part Number GSs0327v0

@ Please check the application range on pages D-2 and 3 before selecting the type.

NOK 19YF + NOK A980 : Outer diameter 950mm or less

Material
alenia NOK 19YF 4+ NOK A402 : Outer diameter more than 850mm

- 69 - F-19



i |

TYPE

SPECIAL PACKINGS FOR PISTON SEALS

H+g‘2

Extrusion gap : 9

d

/

Wear ring

/%%%T 20°~30°

} Remove burrs and overturns
5 { - R =0.3 or below
- e A= = R1=0.5 or below
Rz=1
e T A The inngr surface of the |
|' | 305 GH oylinder tube should be
1 Ro —@ ~lCl~ pEd finished by honing (GH) or
£ burnishing (RLB) to 0.4 to
h 3.2mRmax (0.1t0 0.8 xm
Ra). Specially under severe
lubricating condition, bur-
| nishing is required.
Nominal Nominal Size of Packing Housing dimensions NOK
Number d D he sd 6D H C Part Number
SPG 30 20.5 30 20.5 30 2 GS0327V0
o 31.5 | 22 31.5 22 31.5 GS0328V0
32 22.5 32 22.5 32 G50328V0
- 35 25.5 35 2b.5 35 35 GS0330V0
35.5 26 35.5 26 35.5 ' GS0331V0
40 30 40 4.3 30 40 45 GS0332V0
45 35 45 35 45 GS0333V0
50 40 | 50 40 50 GS0334V0
55 45 bb 45 55 GS0335V0
56 46 56 46 56  GS0336Y0
60 50 60 50 i 0 60 4 GS0337V0
63 48 63 | 48 63 GS0338V0
65 50 65 50 65 GS0339V0
69 54 69 54 69 GS0340V0
70 55 70 55 70 GS0341V0
71 56 71 56 71 GS80342V0
; 75 60 75 60 75 GS0343V0
: 80 65 80 73 65 80 25 GS0344V0
85 70 85 g 70 85 ’ 5 GS0345V0
90 75 90 75 a0 GS0310V0
85 80 95 80 95 GS0346V0
100 85 100 | 85 100 GS0347V0
108 92 108 g2 108  (GS0348v0
I 110 [ e4 | 110 94 110 GS0311V0
112 96 112 96 112 6.5 GS0349V0

F-20
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HOW TO DETERMINE B DIMENSION

To determine ¢ B dimension, please refer to the graph in the right for the maximum
extrusion gap (also refer page 26) considering the eccentricity of operating

08

condition.

g 06

E 04 \

5 N

02
0 10 20 a0 40
Qil pressura (MFPa)
Nominal Nominal Size of Packing Housing dimensions NOK
Nurnber d D h éd D H €] Part Number
SPG 120 104 120 104 120 GS0350V0

125 109 125 109 125 GS0351V0
130 114 130 114 130 GS0352V0
140 124 140 73 124 140 75 GS50353V0
145 129 145 129 145 GS0885V0
150 134 150 134 150 GS0354V0
165 139 155 139 155 GS53133V0
160 144 160 | 144 160 GS0355V0
170 148 170 148 170 GS50356V0
180 158 180 158 180 65 GS0357V0
190 168 190 168 190 GS0358V0
200 178 200 178 200 GS0353V0
204 182 204 182 204 GS0360V0
210 188 210 10.8 188 210 11 GS0361V0
220 198 220 198 220 GS0842V0
224 202 224 202 224 GS0362V0
225 203 225 203 225 GS0363V0
230 208 230 208 230 GS0364V0
240 218 240 218 240 GS0365V0
250 228 250 228 250 GS50366V0
260 236 260 236 260 GS0700V0
270 246 270 246 270 GS0701V0
280 256 280 256 280 GS0702V0
290 266 290 1.7 266 290 12 7.5 GS0703v0
300 276 300 276 300 GS0704V0
310 286 310 286 310 GS0705V0
320 296 320 296 320 GS0706V0

=
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TYPE  SPECIAL PACKINGS FOR PISTON SEALS (LARGE DIMENSION)

H§2 Extrusion gap : ¢

ﬂ B / Wear ring /gggﬁo - 0.8
R T g3 | ~30°

Remove burrs 06
and overturns i

0.4 \

{mm) 02

[
=]
g : defi uoisnixa wepy

10 20 30 40

Qil pressure {MPa}

The inner surface of the cylinder tube should be finished by honing R =0.3 or below HOW TO DETERMINE B DIMENSION
(GH) or burnishing (RLB) to 0.4 to 3.2xm Rmax (0.1 to 0.8 um Ra). R1=0.5 or below i . . . )
Specially under severe lubricating condition, burnishing is required. Rz2=1 To determine ¢B dimension, please refer to the graph in the right for the maximum

extrusion gap (also refer page 26) considering the eccentricity of operating condition.

Nominal Nominal Size of Packing Housing dimensions NOK
Number d D h ¢d sD H C Part Number
SPG 330 308 330 9.75 308 330 10 GS0408V0
360 336 360 11.7 336 360 12 GS0917V0
485 455 485 14.8 455 485 15 i GS0504V1
500 470 500 14.8 470 500 15 GS0261V2
550 515 550 17.2 515 550 175 GS0379V2
600 570 600 14.8 570 600 15 GS0324V2
650 620 650 14.8 620 650 15 GS0527V0
720 690 720 14.8 690 720 15 GS0492V0
800 785 800 12.7 785 800 13 GS0520V0
900 870 900 | 245 870 900 25 15 GS0407V2
930 890 930 19 890 930 20 GS0466V1
935 920 935 12.7 920 935 13 GS0521V0
950 925 950 17.7 925 950 18 GS0285V2
1000 960 1000 19.7 960 1000 20 GS0512V0
1060 1020 1060 19.7 1020 1060 20 GS0587V0
1120 1080 1120 19.7 1080 1120 20 GS0584V0
1150 1110 1150 19.7 1110 1150 20 GS3007V0
1180 1130 1180 19.7 1130 1180 20 GS0599V1
1210 1170 1210 19 1170 1210 20 20 GS0465V0
1250 1210 1250 19.7 1210 1250 20 ~ GS0281V0
1260 1220 1260 19.7 1220 1260 20 GS0851V0
1400 1350 1400 19.7 1350 1400 20 GS0402V0
. 1500 1460 1500 19.7 1460 1500 20 GS0852V0
R 1650 1600 1650 24 1600 1650 25 GS0579V0
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SPGWhe:

SPECIAL PACKINGS FOR PISTON SEALS
RAREFLON(PTFE) + POLYAMIDE RESIN + NITRILE RUBBER(NBR)

@ Please designate NOK Part number and type & size on your order.
(Example) - Type Dimensions SPGW 36 50 8.5

= Part Number

LType Sign |— Nominal Size of Packing ] ]
described in order of inner diameter(d), outer diameter(D), and height(h)

GS0535V2

@ Please check the application range on pages D-2 and 3 before selecting the type.

Material

NOK 19YF + NOK 80NP + NOK A980

- 73 - F-23



HYg2

Extrusion gap : ¢

g

/

Wear ring

TYPE SPECIAL PACKINGS FOR PISTON SEALS

/%giac’mso“

Remove burrs and overturns

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

| The inner surface of the ¢ylinder tube should be finished by hening
{(GH) or burnishing (RLB) to 0.4 to 3.2 um Rmax (0.1 to 0.8 um Ra).
| Specially under severe lubricating condition, burnishing is required.

Nominal Nominal Size of Packing Housing dimensions NOK
Number d D h ¢d #D H c Part Number
SPGW 50 36 50 8.5 36 50 9 4 GS0535V2
60 46 60 8.5 46 60 Gsos28v2
63 48 63 10.5 48 63 GS3347V2
65 50 65 10.5 50 65 G53013v2
70 55 70 10.5 55 70 | GS0607V2
Fis 60 75 10.5 60 75 | 11 GS0995V2
80 65 80 10.5 65 80 GS0608V2
85 70 85 10.5 70 85 5 GS0813V2
20 75 90 10.5 75 90 GS0609V2
a5 80 95 10.5 80 a5 G50481V4
B 100 85 100 12 85 100 GS0610V2
105 80 105 12 90 105 GS0973Vv2
110 95 110 12 a5 110 12.5 GS0611v2
115 100 115 | 12 100 115 GS0626V2
120 105 120 12 105 120 GS0612V4
125 102 125 15.5 102 125 G50583vV2
IR 130 107 130 15.5 107 130 6.5 GS0613V4
L 135 112 135 15.5 112 135 16 GS0908V4
o 140 117 140 15.5 117 140 GS0432V4
e =) 150 127 150 15.5 127 150 GS0614V4
I
I
|
|
| F-24 -74 -



HOW TO DETERMINE B DIMENSION

To determine ¢ B dimension, please refer to the graph in the right for the maximum
extrusion gap (also refer page 26) considering the eccentricity of operating

1.0

condition. \

= 0.8

% 0.6 \

€ 04

o N
LT <
T T e T
Oil pressure (MPa)
Nominal Nominal Size of Packing Housing dimensions NOK
Number d D h éd 2D H C Part Number
SPGW 160 137 160 15.5 137 160 GS0615V2

170 147 170 15.5 147 170 GS0688Yv2
180 i5¢ 180 15.5 157 180 GS0616V2
185 162 185 15.5 162 185 GS0653V2
190 167 190 155 167 190 16 GS0644V2
200 177 200 155 177 200 S GS0617V2
210 187 210 15.5 187 210 GS0654V2
220 197 220 155 197 220 GS0655V2
225 202 225 15.5 202 225 GS0618V2
230 207 230 16.5 207 230 G30664Ve
240 217 240 15.5 217 240 GS0656V2
250 222 250 17 222 250 GS50451v4
260 232 260 17 232 260 GS0605V2
270 242 270 17 242 270 175 GS0689V2
280 252 280 17 252 280 : 7.5 GS0619v2
300 272 300 17 272 300 GS0510V2
320 292 320 17 292 320 GS0690V2

oy
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SPGOvee

SPECIAL PACKINGS FOR PISTON SEALS
RAREFLON(PTFE) + NITRILE RUBBER (NBR)

@ Please designate NOK Part number and type & size on your order.
(Example) - Type Dimensions SPGQO

« Part Number

@ Please check the application range on pages D-2 and 3 before selecting the type.

—Type Sign - Nominal Size of Packing
described in order of inner diameter(d), outer diameter(D), and height(h)

GS1800V0

14 20 3

Material

NOK 19YF + NOK A305

O i
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TYPE SPECIAL PACKINGS FOR PISTON SEALS

Wear rin Hto2
409_\ 12.55% g /ﬂsiﬂgap_:g
635 20"~30°

et Remove burrs and overturns
B =0.3 or below
) - R1=0.5 or below
-E s ] % cg Rz=1
= B The inner surface of the
cylinder tube should be
finished by honing (GH) or
B burnishing (RLB) to 0.4 to
) 3.2umRmax (0.1t0 0.8 um
Ra). Specially under severe
h lubricating condition, bur-
—~—| nishing is required.
Nominal Nominal Size of Packing Housing dimensions NOK
Number d I D h ¢d ¢D H c Part Number
SPGCE0 14 20 3 14 20 30 > | GS1800V0
- 25 19 25 19 25 GS51801V0
30 21.5 30 21.5 30 G51802V0
- 35 23 315 23 315 GS1803V0
32 23.5 32 23.5 32 G51804V0
35 26.5 35 26.5 35 35 GS1805V0
355 27 35.5 B 27 365 GS1806V0
40 31.5 40 38 315 40 4 GS1807V0
45 | 365 45 36.5 45 GS1808V0
50 41.5 50 41.5 50 GS1809V0
53 445 53 44 5 53 G51810V0
55 46.5 55 46.5 55 G51811V0
56 47.5 56 47.5 56 4 GS1812V0
60 515 60 51.5 60 GS1813V0
63 49 63 49 63 GS1814V0
65 51 65 | 51 65 G31815V0
70 56 70 56 70 GS1816V0
71 57 71 57 71 GS1817V0
75 61 75| 61 75 G51818V0
80 66 80 6.3 66 80 6.5 GS1819V0
85 71 85 ’ 71 85 ’ 5 G51820V0
S0 76 20 76 30 G81821V0
95 81 95 81 95 GS1822V0
. 100 86 ~_1oo | 86 100 G51823V0
105 91 105 91 105 GS1824V0
110 96 110 96 110 GS1825V0
F-28 - 78 -



HOW TO DETERMINE B DIMENSION

To determine ¢ B dimension, please refer to the graph in the right for the maximum
extrusion gap (also refer page 26) considering the eccentricity of operating

0.8

condition.
§ 0.6
P
g o4 N
= NS
02
0 10 20 20 40
Qil pressure (MPa)
Nominal Nominal Size of Packing Housing dimensions NOK
Number d D h 44 4D H C Part Number
SPGO 112 98 112 98 112 GS1826V0
115 101 115 101 115 GS1827V0
120 106 120 106 120 ~ (3S1828V0
125 111 125 111 125 GS1829V0
130 116 130 6.3 116 130 6.5 6.5 GS1830V0
135 121 135 121 135 GS1831V0
140 126 140 126 140 GS1832V0
150 136 150 136 150 GS1833V0
160 146 160 146 160 GS1834V0
170 150 170 150 170 GS1835V0
180 160 180 160 180 GS1836V0
190 170 190 170 190 GS1837V0
200 180 200 180 | 200 GS1838V0
210 190 210 190 210 e  GS1839V0
220 200 220 200 220 GS1840V0
204 204 224 204 224 GS1841V0
230 210 230 210 230 GS1842V0
240 220 240 220 240 GS1843V0
250 230 250 230 250 GS1844V0
260 240 260 | 240 260 GS1845V0
270 250 270 9.8 250 270 10 GS1846V0
280 260 280 260 280 GS1847V0
290 270 290 270 290 GS1848V0
300 280 300 280 300 GS1849V0
310 290 310 290 310 GS1850V0
320 300 320 300 320 75 GS1851V0
340 320 340 320 340 GS1852V0
350 330 350 330 350 GS1853V0
360 340 360 340 360 GS1854V0
375 355 375 355 375 GS1855V0
380 360 380 360 380 GS1856V0
400 380 400 380 400 GS1857V0

- T79-
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SPGCrvee

SPECIAL PACKINGS FOR PISTON SEALS
RAREFLON(PTFE) + NITRILE RUBBER (NBR)

@ Please designate NOK Part number and type & size on your order.
(Example) - Type Dimensions SPGC

» Part Number

@ Please check the application range on pages D-2 and 3 before selecting the type.

3 6 23

LType Sign I— Nominal Size of Packing
described in order of inner diameter(d), outer diameter(D), and height(h)

GS1000F0

Material

NOK 31BF + NOK A305

- 8] -
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TYPE SPECIAL PACKINGS FOR PISTON SEALS

Wear ring

+0.25
H*g

12.58 B

Extrusion gap

: /%%Ym‘ﬂs"

Remove burrs and overtums

Remark 1) To determine ¢B dimension,

please make the maximum
exirusion gap (also refer
page 26) 0.4mm or below
considering the eccentricity
of piston.

The inner surface of the cylinder tube should be fin-
ished by honing {GH) or burnishing (RLB) to 0.4 10 3.2
wm Rmax (0.1 10 0.8 um Ra). Specially under severe
|ubricating condition, burnishing is required.

Nominal | Nominal Size of Packing , __Hoysing dimenione NOK
Number For general hydraulic use o H R ¢ | Part Number
d D h ¢d $D #d 4D
SPGC 6 3 6 3 G 2.5 6 @ GS1000F0
7 4 7 4 7 3.5 7 @ GS1001F0
8 5 8 5 8 4.5 8 ® GS1002F0
9 8 9 6 | o | 9 | v 55| o | 9 | soes @ GS1003F0
10 = 10 2.3 ~ —nas 10 0 6.5 —0.05 10 o 2.5 0.30rless| 3~4 ___.7GS1 004F0
11 8 11 8 11 7.5 11 © GS1005F0
12 9 12 9 12 8.5 12 @ GS1006F0
13 10 13 10 13 9.5 13 ® GS1007F0
14 10 14 10 14 9.4 14 @ GS1008F0
) 15 11 15 11 15 10.4 15 | @ GS1009F0
15.2 11.2 16.2 11.2 15.2 10.6 [ 15.2 @ GS1010F0
16 12 16 12 16 11.4 16 @®GS1011F0
16.5 12.5 16.5 12.5 16.5| 11.9 16.5 @ GS1012F0
18 14 18 14 | 5 [18 |0 134 | o [18 | 1oee @ GS1013F0
19 15 19 8 A5 ™ 19 |° haa ™[] " | ¥ |47 4~ gcsiosro
20 16 20 16 20 15.4 20 @ GS1015F0
22 18 22 18 22 17.4 22 @ GS1016F0
24 20 24 20 24 19.4 24 @ GS1017F0
25 21 25 21 25 20.4 25 ® GS1018F0
26 22 26 22 26 214 26 @® GS1020F0
28 22 28 22 28 21.4 28 @ GS1019F0
28.4 224 28.4 22.4 28.4 21.8 28.4 @ GS1021F0
30 24 30 24 30 23.4 30 @ GS1022F0
31 25 31 25 31 24.4 31 ® GS1023F0
31.5 25.5 315 25.5 315 24.9 31.5 ® GS1024F0
32 26 32 26 32 25.4 32 ® GS1025F0
34 28 34 28 34 27.4 34 ® GS1026F0
35 29 35 29 35 28.4 35 ® GS1027F0
35.5 29.5 355 29.5 35.5 28.9 35.5 @ GS1028F0
36 30 36 30 |, [36 | sum 294 36 | com © GS1029F0
37 31 37 44 gt a7 | g0 | e [Em ] T | 4T |27 56 g Gsi030F0
37.5 31.5 37.5 315 37.5 30.9 37.5 @ GS1031F0
38 32 38 32 38 31.4 38 @ GS1032F0
40 34 40 34 40 33.4 40 @ GS1033F0
41 35 41 35 41 34.4 41 © GS1034F0
41.5 35.5 4.5 35.5 415 34.9 415 @® GS1035F0
42 36 42 36 42 35.4 42 ® GS1036F0
44 38 44 38 44 37.4 44 @® GS1037F0
45 39 45 39 45 38.4 45 @ GS1038F0
46 40 46 40 46 39.4 46 @ GS1039F0

Remarks: When using packings with mark @, provide separate grooves.
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HOW TO DETERMINE B DIMENSION

To determine ¢ B dimension, please refer to the graph in the right for the
maximum extrusion gap (also refer page 26) considering the eccentricity of
operating condition.

: ; ; : Housing dimensions
Ngmg‘:rl Nominal Ske of Packing For general hydraulic use | "o/ RNEERateangineas™ | | R c PanNrsﬁalr;ber
d D h #d ¢D #d $D

SPGC 47 41 47 41 47 40.4 47 |® GS1040F0
48 42 48 42 48 41.4 48 |®GS1041F0
50 44 50 44 50 43.4 50 | GS1042F0
51 45 51 45| , | 51 0w | 444 59 | it GS1043F0
52 46 52 a2 e " [asal 52| ° T 5~8 ™ Gsi044Fo

54 48 54 48 54 47.4 54 | GS1046F0
55 49 55 49 55 48.4 55 GS1047F0
56 50 56 50 56 49.4 56 GS1049F0
58 48 58 48 58 47.4 58 GS1045F0
60 50 60 50 60 49.4 60 | Gs1o48Fo0
62 52 62 52 62 51.4 62 GS1050F0
63 53 63 53 63 52.4 [ 63 | GS1051F0
65 55 65 55 65 54.4 65 GS1052F0
66 56 66 56 66 55.4 66 GS1053F0
68 58 68 58 68 57.4 68 GS1054F0
70 60 70 60 70 59.4 70 | _GS1055F0 S
72 62 72 62 72 61.4 72 | GS1056F0
73 63 73 63 73 62.4 73 | GS1057F0
75 65 75 65 75 64.4 75 | GS1058F0 | -~
77 67 77 67 77 66.4 77 GS1059F0 -
80 70 80 |70 80 69.4 | 80 | GS1060F0
81 71 81 7 81 70.4 81 GS1061F0

85 75 85 75| 85 74.4 85 | Gs1062F0
90 80 % 80 90 79.4 90 GS1063F0
95 85 95 7 85| 50 | 95| %" [ 84.4| 5w [ 95| %° | 75 |0.8uless|6~8| GS1064F0
100 90 100 90 100 89.4 100 GS1065F0
105 95 105 95 105 94.4 105 | GS1066F0
110 100 110 | 100 110 99.4 110 GS1067F0
112 102 112 102 112 101.4 112 GS1068F0
115 105 115 105 115 104.4 115 GS1069F0
120 110 120 110 120 109.4 120 GS1070F0
122 112 122 112 122 1114 122 | GS1071F0
125 115 125 115 125 114.4 125 | GS1072F0
130 120 130 120 130 119.4 130 | _GS1073F0
135 125 135 125 135 124.4 135 GS1074F0
140 130 140 130 140 129.4 140 | GS1075F0
142 132 142 132 142 131.4 142 GS1076F0
145 135 145 135 145 134.4 145 [ _Gsto77F0
150 140 150 140 150 139.4 150 GS1078F0
155 145 155 145 155 144.4 155 GS1079F0
160 150 160 150 160 149.4 160 GS1081F0

Remarks: When using packings with mark @, provide separate grooves.

o R
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S PGCTYPE SPECIAL PACKINGS FOR PISTON SEALS

Wear ring

T

L

Extrusion gap

//%E 15

\F_Ig_mcve burrs and overturns

Rz=1

Remark 1) To determine #B dimension,

please make the maximum
extrusion gap (also refer
page 26) 0Amm or below
considering the eccentricity
of piston.

piston should be #Df8
when the piston is used
as bearing.

'? Remark 2) Outer diameter of the

R1=0.3 or less
For R, please refer to the table below,

The inner surface of the cylinder tube should be fin-
ished by honing (GH) or burnishing (RLB) to 0.4 t0 3.2

m Rmax (0.1 t0 0.8 «m Ra). Specially under severe
lubricating condition, burnishing is required.

: : . : Housing dimensions

Hﬁmgﬁl Nominal Size of Packing For general hydraulic use | "eibresmaticaniiyiasie [ o c |pa ﬂNhElJI rf'lber
d D h #d D $d $D
SPGC 165 150 165 150 165 149.4 165 | GS1080F0
170 155 170 156 170 154.4 170 GS1082F0
175 160 175 160 175 159.4 175 GS1083F0
180 165 180 165 180 164.4 180 GS1084F0
185 170 185 170 185 169.4 185 GS1085F0
190 175 190 175 190 174.4 190 GS1086F0
195 180 195 180 195 179.4 195 GS1087F0
200 185 200 185 200 184.4 200 GS1088F0
205 190 205 190 205 189.4 205 GS1089F0
210 195 210 195 210 194.4 210 GS1090F0
215 200 215 200 215 199.4 215 GS1091F0
220 205 220 205 220 204.4 220 GS1092F0
224 209 224 209 224 208.4 224 GS1093F0
225 210 225 210 225 209.4 225 GS1094F0
230 215 230 215 230 214.4 230 GS1095F0
STET 235 220 235 220 235 2194 235 GS1096F0
240 225 240 225 240 224.4 240 | GS1097F0
245 230 245 230 245 229.4 245 GS1098F0
=~ 250 235 250 235 250 234.4 250 GS1099F0
] 255 240 255 240 255 239.4| , [255 ] .., . GS1100F0
260 245 260 195 245 | = [260 e 244.4| 7" | 260 | 190 [0KF 812 GS1101F0
265 250 265 250 265 249.4 265 GS1102F0
Eoo 270 255 270 255 270 254.4 270 GS1103F0
275 260 275 260 275 259.4 275 GS1104F0
280 265 280 265 280 264.4 280 GS1105F0
285 270 285 270 285 269.4 285 GS1106F0
290 275 290 275 290 274.4 290 GS1107F0
295 280 295 280 295 279.4 295 GS1108F0
300 285 300 285 300 284.4 300 GS1109F0
305 290 305 290 305 289.4 305 GS1110F0
310 295 310 295 310 294.4 310 GS1111F0
315 300 315 300 315 299.4 315 GS1112F0
330 315 330 315 330 314.4 330 GS1113F0
335 320 335 320 335 3194 335 GS1114F0
350 335 350 335 350 334.4 350 GS1115F0
355 340 355 340 355 339.4 355 GS1116F0
370 355 370 355 370 354.4 370 GS1117F0
375 360 375 360 375 359.4 375 GS1118F0
390 375 390 375 390 374.4 390 GS1119F0
400 385 400 385 400 384.4 400 GS1120F0
F-34 -84 -



SPGlve:

SPECIAL PACKINGS FOR PISTON SEALS
RAREFLON(PTFE) + NITRILE RUBBER(NBR)

@ Please designate NOK Part number and type & size on your order.
(Example) - Type Dimensions SPG@GI 30 205 43

\—Type Sign LNominal Size of Packing
described in order of outer diameter(D), inner diameter(d), and height(h)

- Part Number FQO487G0

@ Please check the application range on pages D-2 and 3 before selecting the type.
@ For application with extremely short stroke and/or under constant pressure, please cunsult.

Material NOK U641-+NOK A980

- B5 -
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Corimogune Suipne

H'g2

3 B

1258

| TYPE SPECIAL PACKINGS FOR PISTON SEALS

. 1

_ /1‘%’%5(\ 20°~30°

i Y E E Remove burrs and overturns
R =0.3 orless
R1=0.5 or less
ol 3| -4 Rz=1

The inner surface of the

cylinder tube should be

— Piston material FC or FCD g, 228 ot it i

L o FCorFCD Sasr - 3.2um el (0.1)10 0.8 um

T h B } : s Ra). Specially under severe

L lubricating condition, bur-

nishing is required.
Nominal Nominal Size of Packing Housing dimensions NOK
Number D d e 4d H c Part Number

_SPGI 30 30 20.5 30 20.5 2 FQO0497G0
31.5 31.5 22 31.5 22 FQ0498G0
32 32 22.5 4.3 B 32 225 4.5 3.5 FQO499G0
40 40 30 40 30 FQO500G0
50 50 40 a0 40 4 FQO501G0
63 63 48 63 48 FQO0502G0
80 80 65 80 65 5 FQO503G0
100 100 85 73 100 85 75 FQO504G0
125 125 109 ’ 125 109 FQO505G0
140 140 124 140 _ 124 FQO506G0
160 160 144 160 144 FQO507G0
180 180 158 180 158 6.5 FQ0508G0
200 200 178 200 178 ’ FQO509G0
220 220 198 10.8 220 198 11 FQO510G0
224 224 202 224 202 FQO511G0
250 250 228 250 228 FQ0512G0

F-36
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CPITYPE

SPECIAL PACKINGS FOR PISTON SEALS
NOXLAN (AU)

@ Please designate NOK Part number and type & size on your order.
(Example) + Type Dimensions  CPI 25 10 25 10

LType Sign L Nominal Size of Packing
described in order of outer diameter(D), height(h), thickness(t),
and inner diameter(d)
+ Part Number FC0013C0

@ Please check the application range on pages D-2 and 3 before selecting the type.

Material NOK U801

-
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¢D
¢d
|

0
T—D.1

1258

g
d

" TYPE SPECIAL PACKINGS FOR PISTON SEALS

/%%%Tzo"mstf

Remove burrs and overturns

The inner surface of the
cylinder tube should be
finished by honing (GH) or
burnishing {RLB) to 0.4 to
3.24m Rmax (0.1 10 0.8 zm
Ra). Specially under severe
lubricating condition, bur-
nishing is required.

Nominal Size of Packing Housing dimensions NOK
D h t d ¢D ¢ D1 i ¢d R C Part Number
25 10 25 10 25 17 10 FC0013C0
28 10 2.5 10 28 20 10 FC0015C0
30 10 25 12 30 22 12 FC0020C0
315 10 2.5 14 315 2356 2.4 14 | 15 FC0022C0
35 10 2.5 16 35 27 16 FC0026C0
35.5 10 25 16 355 27.5 16 FC0398C0
40 10 2.5 20 40 32 20 3 FC0035C0
45 12 3 20 45 36 20 FC0046C0
50 12 3 22 50 41 22 FC0055C0
53 12 3 25 53 44 25 FC0064C0
55 12 3 25 55 46 25 FC0068C0
56 12 3 25 56 47 25 FC0070C0
60 12 3 30 60 51 30 5 FC0077C0
63 12 3 35 63 54 &3 35 FC0090C0
65 12 3 35 65 56 35 FC0095C0
67 12 3 38 67 58 38 FC0102C1
70 12 3 38 70 61 38 35 FC0106C0
71 12 3 40 71 62 40 FC0114C0
75 12 3 40 75 66 40 FC0117C0
80 16 4 40 80 69 40 FC0134C0
85 16 4 45 85 74 45 FC0142C0
90 16 4 50 90 79 50 FC0157C0
95 16 4 55 95 84 B5 FC0164C0
100 16 4 55 100 89 55 FCO174C0
105 16 4 60 105 94 3.8 60 3 4 FC0187C0
106 16 4 60 106 95 60 FC0189C0
110 16 4 60 110 99 60 FC0195C0
112 16 4 65 112 101 65 FC0199C0
118 16 4 70 118 107 70| FC0205C0
120 16 4 70 120 109 70 FC0207C0
125 20 5 75 125 111 75 FC0222C0
130 20 5 80 130 116 80 FC0230C0
132 20 5 85 132 118 85 FC0233C1
140 20 5 90 140 126 90 FC0245C1
150 20 5 100 150 136 100 FC0255C1
160 20 5 110 160 146 110 FC0275C0
170 20 5 120 170 156 120 5.5 FC0279C0
180 20 5 130 180 | 166 48 130 4 FC0282C1
190 20 i 140 180 176 140 FC0289C0
200 20 5 150 200 186 150 FC0293C0
224 20 5 180 224 210 180 FC0314C0
250 20 5 200 250 236 200 FC0321C0
280 20 5 230 280 266 230 8.5 FC0337C0
300 20 5 250 300 286 250 7 FC0344C1

F-38
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CPHTYPE

SPECIAL PACKINGS FOR PISTON SEALS

NITRILE RUBBER (NBR)

@ Please designate NOK Part number and type & size on your order.

(Example) - Type Dimensions CPH

+ Part Number

@ Plcase check the application range on pages D-2 and 3 before selecting the type.

30 8 25

13

LType Sign L Nominal Size of Packing

described in order of outer diameter(D), height(h), thickness(t),
and inner diameter(d)
CC00138C3

Material

NOK A102
NOK A103
NOK A104
NOK A505

-89 -
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D
#d

. TYPE SPECIAL PACKINGS FOR PISTON SEALS

Remove burrs and overturns

1258
T84 :
B 5 /%%T 50" ~30"
™~
=
: =
Lh |

The inner surface of the
cylinder tube should be
finished by honing (GH) or
burnishing (RLB) to 0.4 to
3.2 em Rmax (0.1t0 0.8 p2m
Ra). Specially under severe
lubricating condition, bur-
nishing is required.

Nominal Size of Packing Housing dimensions NOK NOK

D h t d ¢D #Dy T #d R C Part Number | rubber material Sign
30 8 25 13 30 23 25 13 CC0019C3 A104
10 25 12 30 235 2.5 12 CC0020C0 A103
10 25 15 30 23 25 15 15 CC0020C1 A102
35 10 25 18 35 28.5 25 18 ’ | CC0026C0 A102
40 8 25 16 40 33 25 16 CC0034C1 A104
10 2.5 20 40 335 2.5 20 | CC0035C0 A102
42 12 3 23 42 34 3 23 | CC0040C0 A505
45 10 2.5 25 45 38.5 25 25 CC0044C0 A102
50 12 3 25 50 4156 3 25 7 CC0055C1 A104
55 10 3 40 55 48 3 40 CCo067C0 A103
60 8 25 40.5 60 54 25 405 2 CC0074C0 A103
12 3 30 60 51 3 30 CC0077C0 A505
65 13 3.5 34.5 65 56 3.5 345 CC0096C0 A104
70 12 3 38 70 62 3 38 CC0106C2 A505
75 12 3 38 75 66 3 38 CC0117C1 A104
80 15 4 40 80 70 4 40 CC0132C0 A505
16 4 40 80 69 4 40 CC0134C0 A102
a0 15 4.3 38 a0 80 4.3 38 CC0156C0 A505
16 4 45 90 79.5 4 45 CCO157C0 A102
17 5 50 a0 77 5 50 3 CC0159C0 A104
100 15 4.3 38 100 88 43 38 CC0171C0 A104
16 4 50 100 89 4 50 8 CC0174C5 A104
16 4 55 100 89 4 55 CC0174C4 AB0B
120 16 4 60 120 109 4 60 CC0207C0 A102
16 4 70 120 | 109 4 70 CC0207C1 A104
125 16 5 75 125 115 5 75 CC0219C0 A104
130 20 5 80 130 116 5 80 CC0230C1 A104
150 20 5 75 150 136 5 75 CC0255C0 A102
20 5 100 150 138 5 100 CC0255C2 A505
180 20 5 a0 180 166.5 5 80 4 - CC0282C0 A102
25 5 80 180 166 5 80 CC0285C0 A104
200 20 5 150 200 187 5 150 CC0293C5 A505
205 23 4 134 205 190 4 134 CC0303C1 A103
287 22 55 192 257 245 55 192 14 CC0328C1 A103

F-40
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IDITYPE

SPECIAL PACKINGS FOR ROD SEALS
NOXLAN (AU)

@ Please designate NOK Part number and type & size on your order.

(Example) - Type Dimensions DI 63 143 5

LType Sign L Nominal Size of Packing
described in order of inner diameter(d). outer diameter(D), and height(h)

« Part Number FUQ021F0

@ Please check the application range on pages D-2 and 3 before selecting the type.

Material NOK U801

- 91 -
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#D
#d
|

TYPE

Backup ring
Extrusion gap : 9

SPECIAL PACKINGS FOR ROD SEALS

SPBF

Remove burrs and overturns

i

20"~30°

638

R =0.3 or below
R1=0.5 or below

The surface of the rod should be
finished by buffing (SPBF) or
burnishing (RLB) to 0.8 to 1.6 &
mBmax (0.2 to 0.4 pmRa).
Specially under severe lubricating

Hetg C condition, burnishing is required.
Nominal Size of Packing Housing dimensions NOK
d D h ¢d ¢D Ha He & Part Number
6.3 14.3 5 6.3 14.3 5.7 7.7 ¥ FUQO21FO
16.3 6 6.3 16.3 7 9 # FUQQ22F0
16.3 7.5 6.3 16.3 8.5 10.5 FUQ023F0
16.3 8 6.3 16.3 9 11 FUQ024F0
8 16 5 8 16 5.7 7.7 # FUOO39F0
18 6 8 18 7 9 # FUOO41FO
18 7.5 8 18 8.5 10.5 FUQQ42F0Q
18 8 8 18 9 11 FUQ043F0
9 17 g 9 17 5.7 7.7 # FUQOS1FO
19 6 9 19 7 9 3% FUOOS52F0
19 7.5 9 19 8.5 10.5 FUOQOS3F0
19 8 9 19 9 11 FUQ054F0
10 |18 B 10 18 5.7 7 | # FUOOG4FO
20 6 10 20 7 9 # FUQOB6FQ
20 7.5 10 20 8.5 10.5 FUOOBSFO
20 8 10 20 2] 11 25 FUQOBSFO
11.2 19.2 5 11.2 18.2 5.7 FiT ¥ FUQO78F0
21.2 6 11.2 21.2 7 9 # FUOD79F0
21.2 7.5 11.2 21.2 8.5 10.5 FUQOBOFOQ
21.2 8 11.2 21.2 9 11 FUDOB1FO
12.5 20.5 5 12.5 20.5 5.7 7.7 # FUOD98FO
225 6 12.5 22.5 7 9 % FUQ100F0
225 7.5 125 22.5 8.5 105 FUO101F0
22.5 8 T2.5; 22.5 9 11 FUO102F0
14 22 5 14 22 5.7 7.7 # FUO116F0
24 6 14 24 7 9 % FUO120F0
24 7.5 14 24 8.5 105 FUO121F0
24 8 14 24 9 11 FUO122F0
15 23 5 15 23 57 7.7 # FUO131F0
25 3] 15 25 7 9 ¥ FUO134F0
25 8 15 25 9 11 FUQ135F0
28 8 15 28 9 11 35 FUQ136F0
28 10 15 28 11 13 : FUQ137F0
16 24 5 16 24 57 7.7 # FUQ150F0
26 6 16 26 F 9 3% FUO155F0
26 7.5 16 26 8.5 10.5 FUO156F0
26 8 16 26 9 11 P FUO157F0
18 28 6 18 28 7 9 #FUO181F0
28 8 18 28 9 11 FUQ182F0
31 8 18 3 9 11 FUOQ185F0
31 10 18 31 11 13 53 FUQ186F0

The dimensions and pressure limits with ¥ are the same as those of IS type.

F-42
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HOW TO DETERMINE B DIMENSION

B When using backup ring

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

Maximum Senvice Pressure 14MPa | 21MPa | 35MPa ‘
Material of Backup ring 19YF |
B Dimension B=¢d+10 | B=¢d+05 | B=¢d+02

Maximun Service Pressure 3MPa | 42MPa |  70MPa

Material of Backup ring = 80NP

B Dimension B=¢d+0.8 [ B=¢d+04 l B=¢d+0.2

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

maximum extrusion gap (also refer page 26) considering the eccentricity of

operating condition.

: deb uojsniixe xep

Gmax
{mm)

05

0.4

0.3

02

01

EN Y

ring
materi

19YF

o\

P

-Backup ring

not rsedj

Backup ring

material 80N

~

10

20 30 40

Qil pressure {(MPa)

50

60 70

Nominal Size of Packing Housing dimensions NOK
d D h ¢d ¢D Ha He G Part Number
20 30 6 20 , 30 7 9 # FU0214F0
30 8 20 ' 30 9 11 FU0215F0
33 8 20 33 9 11 FU0220F0
33 10 20 33 11 13 FU0221F0
22 35 10 22 35 11 13 FU0249F0
22.4 324 6 22.4 32.4 7 9 ¥ FU0O262F0
32.4 8 22.4 324 9 ik 35 FU0263F0
35.4 8 224 35.4 9 11 FU0264F0
35.4 10 224 35.4 11 13 FU0265F0
25 35 6 25 35 7 9 ¥ FUQ279F0
35 8 25 35 9 __H FU0282F0
38 8 25 38 9 11 FUQ287F0
38 10 25 38 11 13 FU0288F0
40 9 25 40 10 12 FUO291F0
40 10 25 40 11 13 FU0292F0
27 40 10 27 40 11 14 FU2130F0
28 38 6 28 38 7 10 ¥ FUD322F0
38 8 28 38 9 12 FUQ323F0
41 8 28 41 9 12 FUO0334F0
41 10 28 41 11 14 FUO0335F0
43 9 28 43 10 13 FUO0339F0
43 10 28 43 11 14 FU0340F0
30 40 8 30 40 9 12 FU0359F0
43 10 30 43 11 14 FU0364F0
45 9 30 45 10 13 FU0367F0
45 10 30 45 11 14 FUO368F0
31.5 41.5 8 315 41.5 9 12 FU0383F0
44.5 8 31.5 44.5 9 12 4 FUO0384F0
44.5 10 31.5 44.5 11 14 FU0385F0
46.5 9 315 46.5 10 13 FUQ386F0
46.5 10 31.5 46.5 11 14 FU0387F0
34 50 12 34 50 13 16 FUQ408F0
35 45 8 35 45 9 12 FU0427F0
50 9 35 50 10 13 FU0436F0
50 10 35 50 11 14 FU0437F0
50 12 35 50 13 16 FU0438F0
35.5 455 8 355 45.5 9 12 FU0453F0
50.5 9 35.5 50.5 10 13 FUQ455F0
50.5 10 35.5 50.5 11 14 FU0456F0
51.5 10 35.5 | 51.5 11 14 FU0457F0
51.5 12 35.5 [ 51.5 13 16 FU0458F0

The dimensions and pressure limits with 3 are the same as those of I1SI type.

-93 -

F-43



#D

SPECIAL PACKINGS FOR ROD SEALS

12.58(3

Backup ring

B / Extrusion gap :

g9

R =0.3 or below
R1=0.5 or below

The surface of the rod should be

finished by buffing (SPBF} or
burnishing (RLB) to 0.8 to 1.6 u
mRmax (0.2 to 0.4 zmRa).
Specially under severe lubricating

F-44

Ha'g2 c condition, burnishing is required.
Nominal Size of Packing Housing dimensions NOK
d D h ¢d #D Ha Hs & Part Number
40 50 8 40 50 9 12 FUQ498F0
55 9 40 55 10 13 FUOQ5S04F0
55 10 40 55 11 14 FUO505F0
56 10 40 56 11 14 FUO508F0
56 12 40 56 13 16 | FUOS08F0
45 | 55 8 45 55 9 12 FUO569F0
60 9 45 60 10 13 | FU0575F0
| 60 10 45 60 11 14 FUO577F0
61 10 45 61 11 14 FUQ578F0
61 12 45 61 13 16 FUO580F0
47 63 12 47 63 13 16 ___FUO581F0
50 60 8 50 60 9 12 FU0B20F0
65 9 50 65 10 13 FU0630F0
65 10 50 65 11 14 FU0B31F0
66 10 50 66 11 14 FU0B34F0
| &6 12 50 66 13 16 FUOB35F0
70 12 50 70 13 16 FUOG39F0
53 69 12 53 69 13 16 FUOB82F0
55 65 8 55 65 9 12 FLU0G96FO
70 9 85 70 10 13 FUO700F0
70 10 55 70 11 14 4 FUO701FO
71 10 55 71 11 14 FUQ703F0
71 12 55 7 13 16 FUO704F0
75 12 55 75 13 18 | FUO708F0
56 66 8 56 66 9 12 FU0723F0
71 9 56 71 10 13 FUQ724F0
71 10 56 71 11 14 FU0725F0
72 10 56 72 11 14 FUQ726F0
72 12 56 72 13 16 | FU0727F0
76 12 56 76 13 16 FUO728F0
60 70 8 60 70 9 12 FU0747F0
75 9 60 75 10 13 FU0753F0
75 10 60 75 11 14 FUO754F0
76 10 60 76 11 14 FUO756F0
76 12 60 76 13 16 FUO757F0
80 12 60 80 13 16 FUO761F0
63 73 8 63 73 9 12 FU0787F0
78 9 63 78 10 13 | FugvssFo
78 10 63 78 1 14 FUO789F0
79 10 63 79 11 14 FUQ790F0
79 12 63 79 13 16 FU0O791F0
83 i2 63 83 13 16 FU0793F0
- 04 -



HOW TO DETERMINE B DIMENSION

B When using backup ring

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

B dimension because of the cylinder configuration, please consult NOK.

Maximum Service Pressure 14MPa l 21MPa | 35MPa
Material of Backup ring 19YF
B Dimension B=¢d+10 | Bx=#¢d+05 | B=s¢d+02
 Maximum Senice Pressure 3MPa |  42MPa |  70MPa
| Material of Backup ring 8ONP
B Dimension B=¢d+08 | B=¢d+04 | B=sd+0.2

B When not using backup ring

To determine ¢ B dimension, please refer to the graph in the right for the
maximum extrusion gap (also refer page 26) considering the eccentricity of
operating condition.

: deb uoisnixa “xepy

Qmax
{mm)

05

04

\ A

0.3

Ba,ckk\ \

0.2

0.1

19YF ™~
5
Backup ring
material 80N
- Backup ring
not needed N
10 20 30 40 50 60 70

Oil pressure (MPa)}

Nominal Size of Packing Housing dimensions NOK
d D h ¢d ¢D Ha Ha C Part Number
64 80 12 64 80 13 16 4 FU2131F0
65 75 8 65 75 9 12 FU0810F0
80 g 65 80 10 13 FU0815F0
80 12 65 80 13 16 FU0816F0
85 12 85 85 13 16 FU0819F0
67 82 8 67 82 10 13 FUO830F0
87 15 67 87 16 19 FUO0832F0
70 80 8 70 80 9 12 FUO850F0
85 9 70 85 10 13 FU0857F0
85 10 70 85 11 14 FU0858F0
80 12 70 90 13 16 FU0862F0
80 15 70 90 16 19 FU0864F0
71 81 8 71 81 9 12 FU0881F0
86 9 71 86 10 13 FU0882F0
86 10 7t 86 11 14 FUO883F0
81 12 71 91 13 16 FU0884F0
91 15 71 9 16 19 FUO885F0
75 85 8 75 85 9 12 FUO903F0
90 S 75 80 10 13 5 FUOS06F0
90 10 75 90 11 14 FUOS07F0
85 12 75 95 13 16 FU0910F0
95 15 75 85 16 19 FU0911F0
80 90 8 80 80 i? 9 12 FU0940F0
95 9 80 9% | 10 13 FU0942F0
95 10 80 95 11 14 FUQ943F0
100 12 80 100 13 16 FU0948F0
100 15 80 100 16 19 FUQ949F0
85 100 10 85 100 11 14 FU0985F0
105 12 85 105 13 16 FUO0989F0
105 15 85 105 16 19 FUO990F0
90 105 10 80 105 11 14 FU1025F0
110 12 80 110 13 16 FU1030F1
110 15 90 110 16 19 FU1031F0
95 110 10 85 110 11 14 FU1052F0
115 12 95 115 13 16 FU1056F0
115 15 95 115 16 19 FU1057F0

- 95

F-45

Tl



TYPE

SPECIAL PACKINGS FOR ROD SEALS

Hegt92 Backup ring

Extrusion gap : 9
/ —— P T

_ SPBF

F-46

__"_:-Dﬂ"' Remove burrs and overturns
gls| Hit+
R =0.3 or below
L o R1=0.5 or below
_____2___ c The surface of the rod should be
finished by buffing (SPBF) or
h burnishing (RLB) to 0.8 fo 1.6
mRmax (0.2 to 0.4 gmRa).
Specially under severe lubricating
Hqt0o C condition, burnishing is required.
Nominal Size of Packing Housing dimensions NOK
d D h ¢d ¢D Ha He C Part Number
100 115 10 100 115 11 14 FU1083F0
120 12 100 120 13 16 FU1089F0
120 15 100 120 16 19 FU1091F0
105 120 10 105 120 11 14 FU1126F0
125 15 105 125 16 19 FU1129F0
125 16 105 125 17 20 FU1130F0
106 121 10 106 121 11 14 FU1137F0
126 15 106 126 16 19 FU1138F0
126 16 106 126 17 20 FU1139F0
110 125 10 110 125 11 14 FU1158F0
130 15 110 130 16 19 5 FU1165F0
130 16 110 130 17 20 FU1166F0
112 127 g 12 127 10 § 13 FU1180F0
127 10 112 127 11 14 FU1181F0
132 15 112 132 16 19 FU1182F0
132 16 112 132 17 20 FU1183F0
118 133 10 118 133 11 14 FU1206F0
138 15 118 138 16 19 FU1207F0
138 16 118 138 17 20 FU1208F0
120 135 10 120 135 11 14 FU1221F0
140 15 120 140 16 19 FU1224F0Q
140 16 120 140 17 20 FU1225F0
125 140 10 125 140 11 14 FU1253F0
145 12 125 145 13 16 FU1256F0
145 16 125 145 17 20 FU1258F0
150 19 125 150 20 23 FU2132F0
150 20 125 150 21 24 FU1260F0
130 145 10 130 145 11 14 FU1281F0
150 12 130 150 13 16 FU1283F0
150 16 130 150 17 20 FU1285F0
132 157 20 132 157 21 24 65 FU1295F0
135 160 19 135 160 20 23 ’ FU2133F0
160 20 135 160 21 24 FU2179F0
140 155 10 140 155 11 14 FU1324F0
160 12 140 160 13 16 FU1325F0
160 16 140 160 17 20 FU1328F0
165 19 140 165 20 23 FU1332F0
165 20 140 165 21 24 FU1333F0
145 170 19 145 170 20 23 FU2134F0
170 20 145 170 21 24 FU2180F0
- 96 -



TYPE

HOW TO DETERMINE B DIMENSION

B When using backup ring 0.5

Please determine B dimension according to the table below. If you require larger E \ \ \
B dimension because of the cylinder configuration, please consult NOK. oA
MaimumSenicoPreswe]  14MPa |  21MPa |  35MPa | X \
: - e X \Backuy
Material of Backup fing 19YF B 03 fing Ay
=] matenal
B Dimension B=¢d+10 | B=¢d+05 | B=4d+02 i \19YF ™
- g A
Maximum Service Pressure 35MPa ‘ 42MPa ‘ 70MPa gmac | Backop ring
{mm) material 80N
Material of Backup ring B0ONP 0.1 |-Backup ring <
not needed
B Dimension B=4d+08 | B=¢d+04 | B=¢d+02 -
B When not using backup ring =6 20 30 40 50 80 70
To determine ¢ B dimension, please refer to the graph in the right for the Oil pressure (MPa}
maximum extrusion gap (also refer page 26) considering the eccentricity of ==
operating condition.
Nominal Size of Packing Housing dimensions NOK
d D n $d ¢D Ha Hs C Part Number
150 165 10 150 165 11 14 FU1360F0
170 12 150 170 13 16 FU1361F0
170 16 150 170 17 20 B FU1364F0
175 16 150 1 | 17 20 | FU1366F0
175 20 150 175 21 24 FU1368F0
155 180 19 156 180 20 24 FU1393F0
180 20 155 180 21 25 FU2181F0
160 175 10 160 175 11 15 FU1407F0
180 12 160 180 13 17 FU1409F0
180 18 160 180 17 21 FU1412F0
185 16 160 185 17 21 FU1414F0
185 19 160 185 20 24 FU2076F0
185 20 160 185 21 25 FU1416F0
170 185 10 170 185 11 15 FU1444F0
190 12 170 180 13 17 FU1445F0
190 16 170 190 17 21 FU1447F0
195 16 170 195 17 21 FU1449F0
195 20 170 196 21 25 FU1450F0
175 200 19 175 200 20 24 FU1463F0
200 20 175 200 21 25 FU2182F0
180 | 200 16 180 200 17 21 FU1486F0
205 16 180 205 17 21 6.5 _ FU1491F0
205 19 180 205 20 24 FU1492F0
205 20 180 205 21 25 FU1493F0
190 210 16 190 210 17 21 FU1518F0
215 16 190 215 17 21 FU1520F0
215 20 190 215 21 25 FU1521F0
199 219 11 199 219 12 16 FU1530F0
219 15 199 219 16 20 FU1531F0
224 16 199 224 17 21 FU1533F0
224 19 199 224 20 24 FU1535F0
200 220 16 200 220 17 21 FU1545F0
225 16 200 225 17 21 FU1548F0
225 19 200 225 20 24 FU2135F0
225 20 200 225 21 25 FU1550F0
210 230 16 210 230 17 21 FU1576F0
235 16 210 235 17 21 FU1578F0
236 19 210 235 20 24 FU1580F0
235 20 210 235 21 25 FU1581F0
220 240 16 220 240 17 21 | FU1597F0
245 16 220 245 17 21 FU1598F0
245 19 220 245 20 24 FU1600F0
245 20 220 245 21 25 FU1601F0
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SPECIAL PACKINGS FOR ROD SEALS

12,58

Heg® Backup ring

d

E / Extrusion gap « 9

R =0.3 or below
R1=0.5 or below

The surface of the rod should be
finished by buffing (SPBF) or
burnishing (RLB) to 0.8 to 1.6 »
mRmax (0.2 to 0.4 xmRa).
Specially under severe lubricating

Hetg C condition, burnishing is required.
Nominal Size of Packing Housing dimensions NOK
d D h #d $D Ha He G Part Number

224 244 11 224 244 12 16 FU1608F0
244 15 224 244 16 20 FU1610F0

249 15 224 249 16 20 FU1811F0

249 18 224 249 19 23 FU1612F0

249 19 224 249 20 24 FU1613F0

225 245 16 225 245 17 21 FU1622F0
250 16 225 250 17 21 FU1624F0

250 19 225 250 20 24 FU1626F0

250 20 225 250 21 25 FU1627F0

230 250 18 230 250 17 21 FU1638F0
255 16 230 255 17 21 6.5 FU1640F0

255 19 230 255 20 24 " FU1642F0

255 20 230 255 21 25 FU1643F0

240 260 16 240 260 17 21 FU1658F0
265 16 240 265 17 21 FU1661F0

265 19 240 265 20 24 FU1663F0

265 20 240 265 21 25 FU1664F0

250 270 16 250 270 17 21 FU1679F0
275 16 250 275 17 21 FU1681F0

275 19 250 275 20 24 FU1683F0

275 20 250 275 21 25 FU1684F0

260 285 19 260 285 20 24 FU1705F0
290 10 260 290 20 24 FU1707F0

265 297 24 265 297 25 29 FU1714F0
297 05 265 297 26 30 FU2183F0

270 295 19 270 295 20 24 FU1721F0
300 19 270 300 20 24 FU1723F0

300 24 270 300 25 29 FU1725F0

300 25 270 300 26 30 FU1726F0

280 305 19 280 305 20 24 4 FU1734F0
310 19 280 310 20 24 FU1736F0

312 o4 280 312 25 29 FU2136F0

312 25 280 312 26 30 FU2184F0

290 315 19 290 315 20 24 FU1749F0
320 19 290 320 20 24 FU1751F0

300 325 19 300 325 20 24 FU1763F0
330 19 300 330 20 24 FU1765F0

332 24 300 332 25 29 FU2137F0

332 25 300 332 26 30 FU2185F0

F-48
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ISITYP-E

SPECIAL PACKINGS FOR ROD SEALS
NOXLAN (AU)

@ Please designate NOK Part number and type & size on your order,

(Example) - Type Dimensions || 18 26 5

LType Sign L Nominal Size of Packing
described in order of inner diameter(d), outer diameter(D), and height(h)

+ Part Nurnber FUO180K0

@ Please check the application range on pages D-2 and 3 before selecting the type.

Standard : NOK U801

Material
Heat Resistant type | NOK U641

- 09 .
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TYPE SPECIAL PACKINGS FOR ROD SEALS (INSTALLED IN INTERNAL GROOVE)

Extrusiongap @ ¢

Hst3? Backup ring
12,58 g
Fi 1 /
PAVAVAN
3.25 kS

SPBF

168 / Remove burrs and overturns

R =0.3 or below
H1=0.5 or below
Rz=1

The surface of the rod should be
finished by buffing (SPBF) or
burnishing (RLB) to 0.8 to 1.6 u
mRmax (0.2 to 0.4 xmRa).
Specially under severe lubricating
condition, burnishing is required.

Hat3e e e
Nominal Size of Packing Housing dimensions NOK Part Number
d D h ¢d $D Ha He C Standard (U801) |Heat resistant type (U641)
18 26 5 18 26 FUO180K0 FUO180K2
20 28 5 20 28 FU0212K0 FU0212K1
22.4 30 5 22.4 30 2 FUO260K0 FUD260K
B 30.4 5 22.4 30.4 - FU0261K0 FU0261K1
23.5 31.5 5 23.5 315 5.7 . FUO267KO FU0267K1
25 33 5 25 33 FU0276K0 FUD276K2
35 5 25 35 FU0278K0 FU0278K2
28 35.5 5 28 35.5 FU0320K0 FU0D320K1
36 5 28 36 8.7 FU0321K0 FU0321K1
30 40 6 30 40 FU0357K0 FUO357K3
315 415 6 31.5 415 FU0382K0 FU0382K 1
35 45 6 35 45 FU0424K0 FUQ424K7
355 45 6 35.5 45 7 10 FU0451K0 FU0451K1
455 6 355 455 FU0452K0 FUD452K 1
40 50 6 40 50 FU0497K0 FUQ497K5
45 55 6 45 55 FUO567KO0 FUOS67K6
56 7 45 56 8 11 FUQ572K0 FUD572K 1
50 60 8 50 60 25 FU0B19K0 FUOB19K3
58 63 6 53 63 FUOB79K0 FUQB79K2
55 65 6 55 65 7 10 FU0B94K0 FUOB94K2
56 66 6 56 66 FU0722K0 FUO722K1
60 70 6 60 70 FU0746K0 FU0746K5
71 7 80 71 8 11 FUO750K0 FUO750K1
63 73 6 63 73] FU0786K0 FUQ786K3
65 75 6 65 75 FUOB09KO FUOB0SK1
67 77 6 67 77 FU0828K0 FU0828K1
70 80 6 70 80 7 10 FUDB49K0 FUOB49K5
71 81 6 71 81 FU08B0KO FU08BB0K1
75 85 6 75 85 FUO901K0 FUQS01K1
80 ag 8 80 a0 FU0939K0 FU0939K1
85 100 g 85 100 FU0984K0 FU0984K2
0 105 9 90 105 10 13 FU1024K0 FU1024K3
95 110 a9 95 110 FU1051K0 FU1051K2
98 112 8. a8 112 9.5 12,5 FU1067KQ FU1067K1
100 115 9 100 115 ” - % FU1082K0 FU1082K1
105 120 9 105 120 FU1125K0 FU1125K1
106 120 8. 106 120 9.5 12,5 FU1135K0 FU1135K1
121 9 106 121 FU1136K0 FU1136K1
110 125 9 110 125 10 13 FU1157K0 FU1157K2
112 125 9 112 125 FU1179K0 FU1179K1
F-50 -100-



HOW TO DETERMINE B DIMENSION

B When using backup ring 06
Please determine B dimension according to the table below. If you require larger
B dimension because of the cylinder configuration, please consult NOK. 0.5
g =
Maximurn Service Prassure 14MPa ‘ 21MPa ‘ 35MPa E i \ \ \
Vetor of Bacup g 19YF Ceial
B Dimension B=4+d-+1.0 ‘ B=+d+05 ‘ B=¢d+0.2 E Br?r?;up
: s
Maximum Service Pressure 35MPa | 42MPa 02
Gmax Backup ring
Material of Backup ring 8ONP (i hotheetEd \
B Dimension B=#d+08 | Bxsd+04
@ When not using backup ring 0 10 20 30 40 50
To determine ¢ B dimension, please refer to the graph in the right for the Oil pressure (MPa)

maximum extrusion gap (also refer page 26) considering the eccentricity of
operating condition.

Nominal Size of Housing dimensions NOK Part Number
d D h ¢d D Ha Hs c Standard (U801) |Heat resistant tyre (UB41)
118 133 9 118 133 FU1205K0 FU1205K1
120 135 9 120 135 10 13 FU1220K0 FU1220K1
125 140 9 125 140 FU1252K0 FU1252K1
130 | 146 9 130 145 R FU1280K0 FU1280K1
136 150 8.5 136 150 9.5 12.5 FU1306K0 FU1306K1
140 155 9 140 155 FU1323K0 FU1323K2
145 160 9 145 160 13 4 FU1343K0 FU1343K1
150 165 9 150 165 FU1359K0 FU1359KA1
155 170 9 155 170 10 FU1388K0 FU1388K2
160 175 9 160 175 FU1408K0 FU1406KA1
165 180 9 185 180 14 ~ FU1429K0 FU1429K1
170 185 9 170 185 FU1443K0 FU1443K2
175 190 9 175 190 FU1459K0 FU1459K1
180 200 12 180 200 FU1483K0 FU1483K1
190 210 12 190 210 FU1516K0 FU1516K1
200 220 12 200 220 FU1543K0 FU1543K1
204 224 12 204 224 FU1563K0 FU1563K1
210 230 12 210 230 13 {7 5 FU1575K0 FU1575K1
220 240 12 220 240 FU1596K0 FU1596K1
225 245 12 225 245 FU1621K0 FU1621KA1
230 250 12 230 250 FU1637K0 FU1637K1
240 260 12 240 260 FU1657K0 FU1657KA1
250 270 12 250 270 FU1678K0 FU1678K1
260 285 16 260 285 FU1704K0 FU1704K1
270 295 16 270 295 FU1720K0 FU1720K1
280 305 16 280 305 17 21 6.5 FU1733K0 FU1733K1
290 315 16 290 315 FU1748K0 _ FU1748K1
300 325 18 300 325 FU1762K0 FU1762K1
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IU HTYPE

SPECIAL PACKINGS FOR ROD SEALS
NITRILE RUBBER (NBR)

@ Plcase designate NOK Part number and type & size on your order.
(Example) - Type Dimensions |UH 20 28 b

—I:Type Sign Nominal Size of Packing
described in order of inner diameter(d), outer diameter(D), and height{h)

» Part Number cuoz12nN2

@ Plcase check the application range on pages D-2 and 3 before selecting the type.

Standard : NOK A505

Material
aterla Low temperature resistant type : NOK A903

e T -102 -



Hs=+0.2

1258f [

Backup ring

SPECIAL PACKINGS FOR ROD SEALS (INSTALLED IN INTERNAL GROOVE)

/" Extrusion gap: 9

SPBF

168 Remove burrs and overturns

Hat0.2

HOW TO DETERMINE B DIMENSION

R =0.3 or below
R1=0.5 or below

e The surface of the rod should be
finished by buffing (SPBF) or
burnishing (RLB) to 0.8 to 1.6 ¢
mBmax (0.2 to 0.4 xgmRa).
Specially under severe lubricating
condition, burnishing is required.

B When using backup ring 08
Please determine B dimension according to the table below. If you require larger
B dimension because of the cylinder configuration, please consult NOK. B |
_ = Backup ring needed \
Maximum Service Pressure 14MPa ‘ 21MPa X 04 BN
Material of Backup ring 19YF g b
[ 0.3
B Dimension B=4d+1.0 | B=¢d+05 3 o, | o
.
B When not using backup ring T Backupring | [P
To determine ¢ B dimension, please refer to the graph in the right for the (mm) g4 e
maximum extrusion gap (also refer page 26) considering the eccentricity of L
operating condition. 0
3 10 15 20 25
Ol prassure (MPa)
Nominal Size of Packing Housing dimensions NOK Part Number
d D h ad 4D Ha Ha C Standard (A505) | Lowmpealurs esileni e {A903)
20 28 20 28 CU0212N2 CU0212N1
5 57 7.7 2.5
25 33 25 33 CU02_76N2 CU0276N1
30 40 30 40 CU0357N2 CU0357N1
35 45 35 45 CU0424N2 CU0424N1
40 50 40 50 CUQ497N2 CUQ497N1
45 55 5 45 55 P 10 3 CUO567N2 CUO0567N1
50 60 50 80 CU0B19N2 CUO0B19N1
55 65 55 65 CU0694N2 CUO0B94N1
60 70 60 70 CU0746N2 CUQ746N1
65 75 65 75 CUO0B09N2 CUOB09N1
70 85 9 70 a5 10 13 CU0857N2 CU0857N1
75 6 75 7 10 CU0901N2 CUO0S01N1
80 90 80 20 CU0939N2 CU0939N1
90 105 90 105 CU1024N2 CU1024N1
95 110 |95 110 4 CU1051N1
100 115 9 100 115 10 13 CU1082N2 CU1082N1
110 125 110 125 CU1157N1 CU1157N0
125 140 125 | 140  CU1252N2 | GCU1252N1
150 165 150 165 CU1359N1 CU1359N0
-103 - F-53



UNITYPE

SPECIAL PACKINGS FOR ROD SEALS
NOXLAN (AU) + SILICON RUBBER (VMQ)

@ Please designate NOK Part number and type & size on your order.
(Example) - Type Dimensions NI 40 50 7

Type Sign Nominal Size of Packing
described in order of inner diameter(d), outer diameter(D), and height(h)

+ Part Number FU2002MA1

@ Please check the application range on pages D-2 and 3 before selecting the type.

Material NOK U801 + NOK 5813

F-54 -104 -



#D
#d

SPECIAL PACKINGS FOR ROD SEALS

HOW TO DETERMINE B DIMENSION
B When using backup ring

Backup ring
Extrusion gap : @

Rermove burrs and overturns

E /20°~30°
N

R =0.3 or below
R1=0.5 or below
R2=1
The surface of the rod should be
finished by buffing (SPBF) or
burnishing (RLB) to 0.8 to 1.6 g
mRmax (0.2 to 0.4 xmRa).
Specially under severe lubricating
condition, burnishing is required.

0.8
Please determine B dimension according to the table below. If you require larger
B dimension because of the cylinder configuration, please consult NOK. 0.5
Maximum Service Pressure 14MPa L 21MPa 35MPa % i \ \ \
Matesial of Backup ring 19YF | ?% | ) ﬁﬁﬁiﬁu} N
B Dimension BS#d+10 | B=¢d+05 | B=+¢d+02 s W'&u\
£ material
Maximum Service Pressure 35MPa | 42MPa -~ p2 - \TQYF
] Qmax Backup ring
Material of Backup ting 80NP {mm) not needed \
B Dimension B=<¢d+08 | B=s¢d+04
B When not using backup ring & i 20 30 40 50
To determine ¢ B dimension, please refer to the graph in the right for the Oil pressure (MPa)
maximum extrusion gap (also refer page 26) considering the eccentricity of -
operating condition.
Nominal Size of Packing Housing dimensions NOK |' i
d D h #d #D Ha Hs c Part Number i-f
40 50 » 40 50 8 " FU2002M1 !
45 55 45 b5 FUO568MA1
50 63 50 63 4 FU1925M1
55 68 55 68 FU1995M1 2
60 73 60 73 FU2097M1 _—
65 78 10 65 78 11 14 FU2074M1
70 83 70 83 FU2088M1
75 88 75 88 FU2227M1
80 93 80 93 FU2107M1
85 105 85 105 5 FUQ990M1
90 110 90 110 FU1031M1
100 120 15 100 120 16 19 FU1091M1
110 130 110 130 FU1165M1
120 140 120 140 FU1224M1
130 150 16 130 150 17 20 FU1285M1
140 165 19 140 165 20 23 8.5 FU1332M1

-105-
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SPECIAL PACKINGS FOR ROD SEALS
RAREFLON (PTFE) + NITRILE RUBBER (NBR)

o g e

@ Please designate NOK Part number and type & size on your order.

(Example) + Type Dimensions SPNQ 12 18 3 Eia

TType Sign Nominal Size of Packing
described in order of inner diameter(d), outer diameter(D), and height(h)

+ Part Number GS2800V0

@ Please check the application range on pages D-2 and 3 before selecting the type.

Material NOK 19YF 4 NOK A305
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Extrusiongap : 9

TYPE SPECIAL PACKINGS FOR ROD SEALS

Remove burrs and overturns

V%

gz ++
R =0.3 or below
= L R1=0.5 or below
S A __ﬁ_ The surface of the rod should be
finished by buffing (SPBF) or
SRS burnishing (RLB) fo 0.8 to 1.6
"h mRmax (0.2 to 0.4 zmRa).
Specially under severe lubricating
condition, burnishing is required.
Nominal Nominal Size of Packing Housing dimensions NOK
Number d D h #d #D H C Part Number
SPNO 12 12 18 12 18 @ GS2800V0
14 14 20 14 20 ® G52801V0
16 16 22 | 3 16 22 3.2 2 @ GS52802V0
18 18 24 18 24 @ GS2803V0
20 20 26 20 26 @ GS2804V0
22 22 3 22 3 @ GS2805V0
25 25 34 25 34 @ GS2806V0
28 28 37 28 37 @ GS2807V0
30 30 38 38 30 39 4 35 @ GS2808V0
32 32 41 ) 32 41 ’ @ GS2809V0
36 36 45 36 45 @ GS2810V0
40 40 49 40 49 @ GS2811V0
45 45 54 45 54 @ Gs2812V0
50 50 65 50 65 @ (G52813V0
56 56 71 56 71 4 GS2814V0
- 60 60 75 60 75 GS2815V0
= 63 63 78 63 78 GS2816V0
70 70 85 70 85 G32817V0
75 75 90 75 a0 (G52818V0
E 80 80 95 6.3 80 95 6.5 G82819V0
85 85b 100 85 100 GS52820V0
| 90 90 105 90 105 5 GS2821V0
| 35 95 110 95 110 GS2822V0
i 100 100 115 100 115 GS2823V0
105 105 120 105 120 GS52824V0
110 110 125 110 125 G52825V0

Remarks: When using the packing with @, provide separate grooves.

F-58
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HOW TO DETERMINE B DIMENSION

To determine ¢ B dimension, please refer to the graph in the right for the maximum
extrusion gap (also refer page 26) considering the eccentricity of operating

0.8

TYPE

condition.
g 0.6
g‘ 04 \
? N
02
0 10 20 30 40
Qil pressure (MPa)
Nominal Nominal Size of Packing Housing dimensions : NOK
Number d D h ¢d #D H c Part Number
SPNO 115 115 130 116 130 G52826V0
120 120 135 120 135 G52827V0
125 125 140 125 140 GS2828v0
130 130 145 6.3 130 145 6.5 6.5 GS2829V0
135 135 150 135 150 GS2830V0
140 140 155 140 155 GS2831V0
145 145 160 145 160 GS2832V0
150 150 170 150 170 GS2833V0
160 160 180 160 180 G52834V0
170 170 190 170 190 GS2835V0
180 180 200 180 200 G52836V0
190 190 210 190 210 GS52837V0
200 200 220 200 220 65 (GS2838V0
210 210 230 210 230 ' G52839V0
220 220 240 220 240 (GS2840V0
224 224 244 224 244 GS2841V0
230 230 250 230 250 GS2842V0
240 240 260 240 260 G52843V0
250 250 270 250 270 G52844V0
260 260 280 9.8 280 280 10 __(GS2845V0
270 270 290 270 290 G52846V0
280 280 300 280 300 GS2847V0
290 290 310 290 310 GS2848V0
300 300 320 300 320 G52849V0
310 310 330 310 330 GS2850V0
320 320 340 320 340 7.5 GS2851V0
330 330 350 330 350 GS2852V0
340 340 360 340 360 GS82853V0
350 3560 370 350 370 GS2854V0
360 360 380 360 380 GS2855V0
370 370 390 370 390 GS2856V0
380 380 400 380 400 G52857V0

-109 -
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SPNTYPE

SPECIAL PACKINGS FOR ROD SEALS
RAREFLON (PTFE) + NITRILE RUBBER (NBR)

@ Please designate NOK Part number and type & size on your order.
(Example) + Type Dimensions SPN 18 27 4.3

+ Part Number

\\Type Sign \— Nominal Size of Packing

GS2301V0

described in order of inner diameter(d), outer diameter(D), and height(h)

@ Please check the application range on pages D-2 and 3 before selecting the type.

Material

NOK 19YF + NOK A980

F-60
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SPECIAL PACKINGS FOR BOD SEALS

Remarks: When using the packing with @, provide separate grooves.

-111-

H+(U]'2
T 3 E Extrusiongap : 9
o vy SPBF
R =8 Remove burrs and overturns
- §
10°~15°
338
8|24 =
R =0.3 or below
R1=0.5 or below
The surface of the rod should be
finished by buffing (SPBF) or
— == - burnishing (RLB) to 0.8 t0 1.6 x
mRmax (0.2 to 0.4 zmRa).
h Specially under severe lubricating
condition, burnishing is required.
HOW TO DETERMINE B DIMENSION ]
0.8
To determine ¢ B dimension, please refer to the graph in the right for the maximum
extrusion gap (also refer page 26) considering the eccentricity of operating
condition. 2 08
2 \
g 04 <
g:r:; 0.2
. 10 20 30 40
Oil pressure {MPa)
Nominal Nominal Size of Packing Housing dimensions NOK
Number d D h ¢d 4D H 6 Part Number
SPN 18 | 18 27 18 27 @ GS2301V0
20 20 29 20 29 3.5 @ GS2302V0
22 22 31 4.3 22 31 4.5 _ @ G52303V0
27 27 36 27 36 & GS2304V0
315 31.5 40.5 315 40.5 ® G52305V0
47 47 60 47 60 4 @ GS2306V0
53 53 66 53 66 GS2307V0
80 60 73 60 73 GS2308V0
65 65 78 65 78 GS2309V0
70 70 83 70 83 GS2310V0
75 75 88 75 88 GS2311V0
80 80 93 21 80 93 75 GS82312V0
90 90 103.4 ’ 90 103.4 ' 5 GS2313V0
100 100 113.4 100 113.4 GS52314V0
105 105 118.4 105 118.4 GS2315V0
110 110 123.4 110 123.4 G52316V0
120 120 133.4 120 133.4 GS2317V0
130 130 143.4 130 143.4 65 G52318V0
140 140 153.4 140 153.4 ) GS2319V0
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s PNCTYPE

SPECIAL PACKINGS FOR ROD SEALS
RAREFLON (PTFE) + NITRILE RUBBER (NBR)

@ Please designate NOK Part number and type & size on your order.
(Example) - Type Dimensions SPNC 3 6 23

LType Sign L Nominal Size of Packing
described in order of inner diameter(d), outer diameter(D), and height(h)

+ Part Number GS2000F0

@ Plcasc check the application range on pages D-2 and 3 before selecting the type.

Material NOK 31BF 4+ NOK A305

-113- F-63



+0.25
H™

12589 K

Extrusion gap

=1 TYPE SPECIAL PACKINGS FOR ROD SEALS

Remarks} Inner diameter of the housing
should be #dF8 when the ground
(housing for packing) is used as
bearing.

SPBF
Remove burrs and overturns

10"~15"
oo S | 638
- -
£ - - R1=0.3 or below
i S __U_ For R, refer to the table below.
o The inner surface of the cylinder tube should be
h finished by honing (GH) or burnishing (RLB) to 0.4 to
3.2um Rmax (0.1 to 0.8 wm Ra). Specially under
BreY severe lubricating condition, burnishing is required.
= : s : Housing dimensions
mamg‘;‘ e For general hydraulic use | "o/ EeneiSnGanications ™ | |y R c PartNE\{I?uir(nber
d D h ¢d ¢D #d ¢ D
SPNC 3 3 6 3 6 3 6.5 GS2000F0
4 4 7 4 7 4 7.5 GS2001F0
5 5 8 5 8 5 8.5 GS52002F0
6 6 9 6 9 wes | B 9.5 G = GS2003F0
7 7 10 24 7 e 10 ] 7 ~bos 10.5 | RS GRELE A GS2004F0
8 8 11 8 11 8 11.5 GS2005F0
9 9 12 9 12 9 12.5 GS2006F0
10 10 13 10 13 10 13.5 GS2007F0
10A 10 14 10 14 10 14.6 GS2008F0
11 11 15 11 15 11 15.6 GS2009F0
11.2 11.2 15.2 112 15.2 11.2 15.8 GS2010F0
12 12 16 12 16 12 16.6 G52011F0
125 12.5 16.5 12.5 16.5 12.5 17.1 GS2012F0
14 14 18 14 § 18 | 4o |14 0 18.6 | Lo . GS2013F0
15 15 19 ¥ e~ [aa 1 ° (48 |~ [qa8] ° | 3@ [04F|4~8 eeoiiaro
16 16 20 16 20 16 20.6 GS2015F0
18 18 22 18 22 18 22.6 G32016F0
20 20 24 20 24 20 24.6 GS2017F0
21 21 25 21 25 21 25.6 GS2018F0
22 22 26 22 26 22 26.6 GS2020F0
22A 22 28 22 28 22 28.6 GS2019F0
224 22.4 28.4 22.4 28.4 22.4 29 GS2021F0
24 24 30 24 30 24 30.6 GS2022F0
25 25 31 25 31 25 316 GS2023F0
25.5 255 315 25.5 31.5 25.5 321 GS2024F0
26 26 32 26 32 26 326 GS2025F0
28 28 34 28 34 28 346 GS2026F0
29 29 35 29 35 29 35.6 GS2027F0
29.5 295 35.5 29.5 35.5 28.5 36.1 GS2028F0
30 30 36 30 o |36 | iom |30 . | 366 . GS2029F0
31 31 37 T e A 31 | "®[376 S R e GS2030F0
31.5 31.5 37.5 31.5 37.5 31.5 38.1 GS2031F0
32 32 38 32 38 32 38.6 GS2032F0
34 34 40 34 40 34 40.6 GS2033F0
35 35 41 35 41 35 416 G52034F0
355 35.5 415 356.h 41.5 35.5 42.1 GS2035F0
36 36 42 36 42 36 42.6 GS2036F0
38 38 44 38 44 38 44.6 GS2037F0
39 39 45 39 45 39 45.6 GS2038F0
40 40 46 40 46 40 46.6 GS2039F0
F-64 -114 -



HOW TO DETERMINE B DIMENSION

To determine ¢ B dimension, please make the maximum extrusion gap (also
refer page 26) 0.4mm or below considering the eccentricity of operating

condition.
Notinal Nominal Size of Packing : Housmg_dlmensmns_ NOK
Number For general hydraulic use | /i RinSn L pRlieations | R ¢ | Part Number
d D h ¢#d $D ¢d ¢ D
SPNC 41 41 47 41 47 41 47.6 GS2040F0
42 42 48 42 48 42 48.6 GS2041F0
e a4 44 50 a4 50 44 50.6 GS2042F0
45 45 51 45 51 45 516 = GS2043F0
46 46 52 | % Tas] b Ts2] ¢ [as] = [as| o | ¥ |PTHF| 5~6 soonasro
48 48 54 48 54 48 54.6 GS2046F0
49 49 55 49 55 49 556 GS2047F0
50 50 56 50 56 50 56.6 GS2049F0
48A 48 58 48 58 48 58.6 GS2045F0
50A 50 60 50 60 50 60.6 GS52048F0
52 52 62 52 62 52 62.6 GS2050F0
53 53 | 63 53 63 53 63.6 (GS52051F0
55 55 65 55 65 55 65.6 GS2052F0
56 56 66 56 66 56 66.6 GS2053F0
58 58 68 58 68| 58 68.6 GS2054F0
60 60 70 60 70 60 70.6 GS2055F0
62 62 72 62 T 62 72.6 GS2056F0
63 63 73 63 T3 63 73.6 GS2057F0
65 65 75 65 75 65 75.6 GS2058F0
67 67 T 67 77 67 77.6 GS2059F0
70 70 80 70 80 70 80.6 GS2060F0
71 71 81 il 81 71 81.6 GS2061F0
75 75 85 75 85 75 85.6 GS2062F0
80 80 a0 80 Q0 80 90.6 GS2063F0
85 85 a5 7.0 85 | _in g5 | T2 85 | 8w | 956 T4 | 7.5 08LITF| 6~8 | GS2064F0
a0 a0 100 20 100 a0 100.6 GS2065F0
a5 95 105 a5 105 a5 105.6 G52066F0
100 100 | 110 100 110 100 11106 GS2067F0
102 102 112 102 112 102 112.8 GS2068F0
105 105 115 105 115 105 115.6 GS2069F0
110 110 120 110 120 110 120.6 GS2070F0
112 112 122 112 i22 112 122.6 GS2071F0
115 115 125 115 125 115 125.6 GS52072F0
120 120 130 120 130 120 130.6 _ GS2073F0
125 125 135 125 135 125 135.6 GS2074F0
130 130 140 130 140 130 140.6 _ GS2075F0
132 132 142 132 142 132 142.6 GS2076F0
135 135 145 135 145 135 1456 GS2077F0
140 140 150 140 150 140 150.6 GS2078F0
145 145 155 145 155 145 155.6 GS2079F0
150 150 160 150 160 150 160.6 GS2081F0
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(TYPE SPECIAL PACKINGS FOR ROD SEALS

+0.25
H'g

Extrusion ga
12.533 B ﬁgp Remark 1) To determine ¢B dimension,
L please make the maximum
extrusion gap/(also refer
SPBF page 26) 0.4mm or below

Remaove burrs i bl
and overtums g;:r;g:ﬁenng the eccentricity

Remark 2) Inner diameter of the housing
should be#dF8 when the
ground (housing for packing)
is used as bearing.

R1=0.3 or below
For R, refer to the table below.

The inner surface of the cylinder tube should he-f.in—_
ished by honing (GH) or burnishing (RLB) to 0.4 to 3.2
#m Rmax (0.1 to 0.8 xm Ra). Specially under severe

C Jubricating condition, burnishing is required.
Nomibad Nominal Size of Packing : Holising dimensions NOK
Number For general hydraulic use | "l S cRen o afcntions | 1y R ¢ |Part Number
d D h sd 4D #d 4D
SPNC 150A 150 165 150 165 150 165.6 GS2080F0
155 155 170 155 170 155 170.6 GS2082F0
160 160 175 160 175 160 175.6 GS2083F0
165 165 180 165 180 165 180.8 GS2084F0
170 170 185 170 185 170 185.6 | GS2085F0
175 175 190 175 190 175 190.6 GS2086F0
180 180 195 180 195 180 195.6 (G:S2087F0
185 185 200 185 200 185 200.6 GS2088F0
190 190 205 190 205 190 205.6 (GS2089F0
195 195 210 195 210 195 210.6 GS2090F0
200 200 215 200 215 200 215.6 (GS2091F0
205 205 220 205 220 205 220.6 GS2092F0
209 209 224 209 224 209 224.6 GS2093F0
210 210 205 210 225 210 225.6| GS2094F0
215 215 230 215 230 215 230.6 GS2095F0
220 220 235 220 235 220 235.6 GS2096F0
225 225 240 225 240 295 240.6 GS2097F0
230 230 245 230 245 230 245.6 GS2098F0
235 235 250 235 250 235 250.6 GS2099F0
240 240 255 240 | o | 255 | 10 | 240 2556 ... GS2100F0
245 245 260 | 0 2a5] " [260 | ° |245] " jeop| °© |10 |0BuEor 8~12 oo RO
250 250 285 250 265 250 265.6 GS2102F0
i 255 255 270 | 255 270 255 270.6 | GS2103F0
260 260 275 260 275 260 275.6 GS2104F0
265 265 280 | 265 280 265 280.6 GS2105F0
270 270 285 270 285 270 285.6 GS2106F0
275 275 290 | 275 290 275 290.6 GS2107F0
280 280 295 280 295 280 295.6 GS2108F0
285 285 300 285 300 285 300.6 GS2109F0
290 290 305 | 290 305 290 305.6 GS2110F0
205 295 310 295 310 295 310.6 GS2111F0
300 300 315 300 315 300 315.6 GS2112F0
315 315 330 315 330 315 330.6 GS2113F0
320 320 335 320 335 320 335.6 | GS2114F0
335 335 350 335 350 335 350.6 | GS2115F0
340 | 340 | 355 | 340 355 340 355.6 GS2116F0
355 355 370 355 370 355 370.6 GS2117F0
360 360 375 360 375 360 375.6 GS2118F0
375 375 390 375 390 375 390.6 GS2119F0
385 385 400 385 400 385 400.6 GS2120F0
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U PITYPE

PACKINGS FOR BOTH PISTON AND ROD SEALS

NOXLAN (AU)

@ Please designate NOK Part number and type & size on your order.
16.3 8

(Example) - Type Dimensions  UPI

- Part Number

@ Please check the application

]—Type Sign I— Nominal Size of Packing
described in order of inner diameter(d), outer diameter(D), and height(h)

FU0024D0

D-2 and 3 before selecting the type.

Material

NOK U801

-117-
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M

12.58

Hs"§?

B

_57
B S— &
h

R

PAVAVAY
3.2

Rz

SPBF

| TYPE PACKINGS FOR BOTH PISTON AND ROD SEALS

Backup rin
/ Extrusion gap . @
—~

the illustration on page
F-70.

Remark) | R =0.3 or below
R1=0.5 or below
HQ =1

finished by buffing (SPBF) or
burnishing (RLB) to 0.8 to 1.6 i
mRmax (0.2 to 0.4 pmRa).
Specially under severe lubricating

For the fitting drawing of
the piston seals, refer to

The surface of the rod should be

Hag® C condition, burnishing is required.
_ Nominal Size of Packing Housing dimensions NOK

d D h ¢d $D #D1 Ha Hs C Part Number
8.3 16.3 8 6.3 16.3 15.3 FU0024D0
7.1 174 8 7=l 171 16.1 FU0030D0
8 18 8 8 18 17 FU0043D0
9 19 8 9 19 18 I FU0054D0
10 20 8 10 20 19 FU0069D0
11.2 21.2 8 11.2 21.2 20.2 9 11 55 FU0081D0
12 25 8 12 25 24 ’ FU0093D0
12.5 22.5 8 12.5 22.5 21.5 FU0102D0
14 24 8 14 24 23 FUQ122D0
15 25 8 15 25 24 FU0135D0
16 26 8 16 26 25 FU0157D0
32 10 16 32 31 11 13 FU0161D0
18 28 8 18 28 27 9 11 FU0182D0
31 10 18 31 30 11 13 FUD186D0
20 30 8 20 30 29 9 11 FU0215D0
33 10 20 33 32 11 13 FU0221D0Q
35 10 20 35 34 FU0224D0
215 31.5 8 215 315 30.5 9 11 FU0239D0
22 32 8 22 32 31 FU0246D0
35 10 22 35 34 11 13 FU0249D0
22.4 30 5 22.4 30 29 5:7 7.7 FU0260D0
32.4 8 224 32.4 314 | FU0263D0
25 35 8 25 35 34 9 11 a5 FU0282D0
38 8 25 38 37 FU0287D0
40 10 25 40 39 11 13 FU0292D0
45 12 25 45 44 13 15 FU0301D0
255 355 | 8 255 35.5 345 9 11 FU0309D1
28 355 | 5 28 35.5 34.5 5.7 8.7 FU0320D1
40 10 28 40 39 FUO0330D0
43 10 28 43 42 FU0340D0
30 45 10 30 45 44 FU0368D0
46 10 30 46 45 11 14 FUO0369D0
31.5 46.5 10 3.5 46.5 45.5 FU0387D0
32 46 10 32 46 45 FU0403D0
35 50 10 35 50 49 FU0437D0
355 45 6 355 45 44 7 10 FU0451D0
50.5 10 35.5 50.5 49.5 FU0456D0
38 52 10 38 52 51 11 14 4 FU0470D0
40 55 10 40 55 54 FU0505D0
56 10 40 56 55 FU0508D0
60 12 40 60 b8 13 16 FU0514D0
41 56 10 41 56 55 11 14 FU0523D0

F-68
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HOW TO DETERMINE B DIMENSION

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

Maximum Servics Pressure 14MPa [ 21MPa | 35MPa 35MPa
Material of Backup fing 19YF BONP

§ For rod B=¢d+10 | B=¢d+05 | B=¢d+0.2 | B=¢d+08
£ [Forpiston |B=4D—1.0|BZ+D—05|B=¢D—02|B=¢D—08

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

lia
g : del uoisnixe xep

{mm}

0.6

0.5

0.4

0.2

Backup ring
materialSONP

ring

ch$\

materizl
19YF

D

Backup ring
not needed

TN

maximum extrusion gap (also refer page 26) considering the eccentricity of ] > Bl i ke l
operating condition. A paneslen. MR |
Nominal Size of Packing Housing dimensions NOK

d D h ¢d ¢D ¢ D1 Ha Hs C Part Number
45 56 7 45 56 55 8 11 FU0572D1
60 10 45 60 58 FUO577D0
61 10 45 61 60 FUQ579D0
46 60 10 46 60 59 11 14 FUO0588D0
48 63 10 48 63 62 FU0B01D0
50 65 10 50 65 64 FU0631D0
66 12 50 66 65 FU0635D0
70 12 50 70 69 FU0639D0
51 71 12 51 71 70 13 16 FU0669D0
53 73 12 53 73 72 4 FU0683D0
55 71 12 55 71 70 FUQ704D0
75 12 55 75 74 FUQ708D0
80 15 55 80 79 16 19 FU0712D0
56 72 12 56 72 71 FU0727D0
76 12 56 76 75 13 16 FU0728D0
58 78 12 58 78 77 FUQO736D0
60 71 7 60 71 70 8 11 FU0750D0
80 12 60 80 79 FU0761D0
62 82 12 62 82 81 FU0777D0
63 83 12 63 83 82 13 16 FU0793D0
65 85 12 65 85 84 FU0819D0
67 87 12 67 87 86 FU0831D0
70 20 12 70 90 89 FU0862D0
71 80 6 71 80 79 7 10 FU0879D1
91 12 71 91 920 FU0884D0Q
75 95 12 75 95 94 13 16 FU0910D0
80 100 12 80 100 98 FU0948D0
100 15 80 100 98 16 19 FU0949D0
85 100 9 85 100 98 10 13 | FUog9s4D1
105 12 85 105 103 FU09839D0
90 110 12 90 110 108 13 16 5 FU1030D0
92 112 12 92 112 110 FU1042D0
95 115 12 95 115 113 FU1056D0
120 15 95 120 118 16 19 FU1061D0
o8 112 9 98 112 110 10 13 FU1068D0
120 12 100 120 118 13 16 FU1089D0
100 125 15 100 125 123 17 %0 FU1096D0
105 125 15 105 125 123 FU1128D0
106 120 8.5 106 120 118 9.5 12.5 FU1135D1
126 15 106 126 124 FU1138D0
110 130 15 110 130 128 17 20 FU1165D0
112 132 15 112 132 130 FU1182D0

=119+«
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Wear ring

/ Backup ring
L

s

ITYPE PACKINGS FOR BOTH PISTON AND ROD SEALS

Extrusiongap - 9

Aﬁg\ 20°~30°

S Ef
D Remove burrs and overturns.
e = ) 2
5 :
ala = Remark 1) For B dimension, refer
& e = to page F-69.
e = L Remark 2) For the fitting drawing of
: : the rod seals, refer to
U : : the illustration on page
) e M - et F'Ba_
s | -_ b 325 @ a . - .
i - = R=0.3 or below
sy § sy e
Ha'23 Ha*g® 3.2um Rrr_]ax_(O.T to' p.8 ,um‘Rq]. ISpeciaIIIy under
severg lubricating condition, burnishing is required.
Nominal Size of Packing Housing dimensions NOK
d D h ¢d $D ¢ Dy Ha He C Part Number
115 135 15 115 135 133 17 20 FU1128D0
118 132 9 118 132 130 10 13 5 FU1932D0
138 15 118 138 136 FU1207D0
120 140 15 120 140 138 FU1224D0
125 145 15 125 145 143 17 20 FU1257D0
130 150 15 130 150 148 FU1284D0
132 152 15 1 32 152 150 FU1202D0
135 155 15 135 155 153 FU1305D0
136 150 9 136 - 150 148 10 13 FU1933D0
140 160 15 140 160 158 | Fui1327D0
165 15 140 165 163 FU1330D0
145 165 15 145 165 163 20 FU1344D0
150 170 15 150 170 168 FU1363D0
175 15 150 175 173 FU1365D0
155 180 15 155 180 178 FU1391D0
1680 185 15 180 185 183 FU1413D0
165 190 15 165 190 188 FU1431D0
170 195 15 170 195 193 17 | FU1448D0
175 200 15 175 200 198 FU1481D0
180 205 15 180 205 203 | 21 6.5 FU1490D0
185 210 15 185 210 208 ’ FU1504D0
190 215 15 120 215 213 FU1519D0
199 224 15 199 224 222 FU1532D0
200 225 15 200 225 223 FU1547D0
225 18 200 225 223 FU1548D0
205 235 18 205 235 233 FU1565D0
210 235 18 210 235 233 FU1573D0
212 237 18 212 237 235 FU1584D0
220 245 18 220 245 243 FU1599D0
224 249 18 224 249 247 FU1612D0
225 250 18 225 250 248 FU1625D0
230 254 18 230 254 252 FU1638D0
25h5 18 230 255 253 FU1641D0
236 261 18 236 261 259 50 o4 FU1648D0
240 266 18 240 265 263 FU1662D0
250 275 18 250 275 ) 273 FU1682D0
260 290 18 260 290 288 FU1706D0
265 295 18 265 295 293 FU1713D0
270 300 18 270 300 288 8 FU1722D0
280 310 18 280 310 308 FU1735D0
290 320 18 290 320 318 FU1750D0
300 330 18 300 330 328 FU1764D0
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UPI TYPE

PACKINGS FOR BOTH PISTON AND ROD SEALS
Large size dimension table

B When using packings on this large size dimension table, please consult NOK.

Nominal Size of Packing _ Housing dimensions NOK
d D h #d D ¢Di |  Ha He C Part Number
310 340 22 310 340 338 | 24 28 FU1773D0
315 345 22 315 345 343 24 28 FU1775D0
320 350 15 320 350 348 17 21 FU1778D0
350 18 320 350 348 20 24 . FU1779D0
| 350 22 320 350 348 24 28 FU1780D0
360 25 320 360 358 27 3 FU1781D0
323 355 24 323 355 353 26 30 FU1784D0
330 360 20 330 360 358 22 26 FU1788D0
360 22 330 360 358 24 28 . FU1783D0
370 28 330 370 368 30 34 FU1791D0
340 370 22 340 370 368 54 o8 10 FU1795D0
350 380 22 350 380 378 FU1798D0
390 28 350 390 388 30 34 FU2016D0
355 385 22 365 385 383 FU1801D0
370 400 22 370 400 398 FU1809D0
375 405 22 375 405 403 | | FuU1812D0
380 410 22 380 410 408 o4 o8 FU1816D0
385 | 415 22 385 415 413 ! FU1993D0
390 420 22 390 420 418 FU1818D0
400 425 22 400 425 423 | FU1822D0
430 22 400 430 428 FU1823D0
405 440 25 405 440 a3 | is | FU1827D0
410 | 445 25 410 445 443 FU1829D0
B 460 35 410 460 458 37 42 FU1830D0
415 450 25 415 450 448 ' FU1831D0
420 455 25 420 455 453 27 32 | FU1833D0
425 460 25 425 460 458 FU2223D0
430 460 22 430 460 458 24 29 5 L FU1877D0
465 25 430 465 463 27 32 FU2013D0
431 457.2 18 431 457.2 455 20 25 FU1838D1
435 470 25 435 470 468 27 32 ___EU1 84100
440 470 19 440 470 468 21 26 FU1842D0
440 475 28 440 475 473 30 35 | FU1976D0
445 480 25 445 480 478 27 32 FU2428D0
450 485 25 450 485 483 | 27 32 FU1845D0
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UPI TYPE

PACKINGS FOR BOTH PISTON AND ROD SEALS

Large size dimension table

B When using packings on this large size dimension table, please consult NOK.

)

Nominal Size of Packing Housing dimensions NOK

d D h ¢d ¢D ¢D1 Ha He C Part Number
456 490 30 456 490 488 32 37 FU1847D1
460 435 25 460 495 493 27 32 FU1849D0
465 500 26.5 465 500 498 28.5 33.5 15 FU2648D0
470 505 25 470 505 503 FU1851D0
475 510 25 475 510 508 FU1854D0
48‘0 515 25 480 515 513 o7 35 FU2025D0
490 530 25 490 530 528 FU1855D0
500 535 25 500 535 533 FU1856D0
540 25 500 540 538 _ FU1857D0

507 547 28 507 547 545 30 35 _| FU1858D0
525 565 28 525 565 563 FU2743D0
530 570 25 530 570 568 27 32 FU2718D0
540 575 23 540 575 573 25 30 FU2376D0
560 600 28 560 600 598 30 35 FU1865D0
595 640 28 595 640 638 FU1986D0
600 650 32 600 650 648 34 39 FU2017D0
650 690 25 650 690 688 27 32 FU2003D0
660 700 32 660 700 698 FU1870D0
680 720 32 680 720 718 34 39 FU1871D0
6895 745 32 695 745 743 20 FU2398D0
700 750 35 700 750 748 37 42 FU1874D0
730 750 30 730 750 748 32 37 FU2078D0
755 800 32 755 800 798 34 39 FU1876D0
800 830 20 800 830 828 22 27 FU1978D0
850 35 800 B850 848 37 42 FU1881D0

850 900 35 850 900 898 FU2219D0
870 900 20 870 900 898 22 27 FU1979D0
920 970 35 920 970 968 37 42 FU1888D1
1050 1100 30 1050 1100 1098 FU2391D0
1096 1146 30 1096 1146 1144 39 37 FU2558D0
1150 1200 30 1150 1200 1198 FU2223D0
1380 1430 30 1380 1430 1428 FU2392D0
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USITYPE

PACKINGS FOR BOTH PISTON AND ROD SEALS
NOXLAN (AU)

@ Please designate NOK Part number and type & size on your order.
(Example) - Type Dimensions US| 10 18 5

——Type Sign —— Nominal Size of Packing ) )
described in order of inner diameter(d), outer diameter(D), and height(h)

+ Part Number FU0064S0

@ Please check the application range on pages D-2 and 3 before selecting the type.

Material NOK U593
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TYPE PACKINGS FOR BOTH PISTON AND ROD SEALS (INSTALLED IN INTERNAL GROOVE)

Hgtos Backup ring

9 Wear ring Extrusiongap : @
12:550 B /XM C—\ /Bfa_ckup ring
Remave burrs and overtums i T
558 - égg = - \/ 4 & Remove burrs and overturns
R i = il il 15
i e 50 ~30" e - ‘ T

6‘.38

$DHO T8

0 |

R =0.3 or below 12589 B 1258 &R
Hat23 2;;?5 or below PRTE Ho 03
The surface of the rod should be finished by buffing (SPBF) or The inner surface of the cylinder tube should be finished by honing
burnishing (RLB) to 0.8 to 1.6 xmRmax (0.2 to 0.4 . mRa). Specially (GH) or burnishing (RLB) to 0.4 to 3.2um Rmax (0.1to 0.8 xm Ra).
under severe lubricating condition, burnishing is required.  Specially under severe lubricating condition, burnishing s required.
Nominal Size of Packing Housing dimensions NOK
d D h ¢d #D # D4 Ha He C Part Number
10 18 5 10 18 17 | @ FU006480
12 20 5 12 20 19 @ FU246430
125 20 5 125 20 19 @ FU246550
14 22 5 14 22 21 aE - O FU0116S0
16 24 5 16 24 23 : ) QO FU015080
17 25 5 17 25 24 O FU246650
18 26 5 18 26 25 2 O FU0180S0
20 28 5 20 28 27 O FUQ212S0
30 6 20 30 29 7 9 | O FU021450
22 30 5 22 30 29 QO FU2467S0
22.4 30 5 224 30 29 O FU0260S0
23.5 31.5 5 23.5 315 30.5 57 7.7 O FUD267S0
24 32 5 24 32 31 O FU2468S0
25 33 5 25 33 32 _ QO FU0276S0
o 35 3 25 35 34 7 9 O FU027950
26 34 5 26 34 a3 O FU2468S0
My 27 35 5 27 35 - 34 FU2470S0
| 28 35.5 5 28 35.5 345 57 8.7 FU0320S0
) 36 5 28 36 35 FU0321S0
= 30 38 5 30 38 37 FU0355S0
' 40 6 30 40 39 _ FU0357S0
315 415 6 315 415 405 FU0382S0
32 42 6 32 42 41 FU2055S0
fizs 33 43 6 33 43 42 FU247150
| 34 44 6 34 a4 43 FU2263S0
35 45 6 35 45 44 FU0424S0
355 45 6 355 45 a4 7 10 FU045180
45.5 6 35.5 455 445 25 FU0452S0
36 46 6 36 46 45 FU247250
38 48 8 38 48 47 FU2240S0
40 50 6 40 50 49 FU0487S0
45 55 6 45 55 54 FU0567S0
56 7 45 56 55 8 11| FU057280
46 56 B 46 56 55 FU266250
50 60 6 50 60 59 FU0619S0
53 63 6 53 63 62 FU067950
55 85 6 55 65 64 . - FU0694S0
56 66 6 56 66 65 FU0722S0
58 68 5 58 68 67 FU2473S0
60 70 6 60 70 69 | FU074650
71 7 60 71 70 | 8 11 FU0750S0
Bl 71 6 61 71 70 T 7 10 FU2474S50

Remark } When using packings with mark @ as rod packing, provide separate grooves.
When using packings with marks @O as piston packing, provide separate grooves.
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HOW TO DETERMINE B DIMENSION

E When 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 of \ Backu'\
rod seals) because of the cylinder configuration, please consult NOK. = 04 fing TN
: ko
Maximum Senvice Pressure 14MPa | 21MPa = o3
Material of Backup ring 19YF g
= | For rod B=¢d+1.0 B=4d+05 e 3
= Qi Backup ring
£ | For piston B=¢D—1.0 B=¢D—05 {omd i not needed
BE When not using backup ring
To determine ¢ B dimension, please refer to the graph in the right for the 0
maxinfum extrusion gap (also refer page 26) considering the eccentricity of L 0 ‘.
operating condition. Oil pressure (MPal -
Nominal Size of Packing Housing dimensions el NOK
d =it h ¢d ) $Ds Ha He C Part Number
63 73. 6 63 73 72| FU0786S0
65 75 6 65 75 74 FU0809S0
67 77 6 67 77 76 FU0828S0
70 80 6 70 80 79 | 7 10 2.5 FU0849S0
71 80 6 71 80 79 FU0879S0
75 85 6 75 85 84  FU0901S0
80 90 6 80 30 89 FU0939S0
95 2 80 95 94 10 13 | . FU0942S0
85 95 6 85 95 94 7 10 FU247550
100 9 85 100 99 10 13 FU0984S0
86 100 8.5 86 100 99 9.5 12.5 FU2476S0
89 104 9 8% 104 103 10 13 FU2372S0
90 ~_100 6 90 100 99 T 10 FU1021S0
105 9 90 105 104 | FU1024S0
a5 110 9 95 110 109 10 13 FU1051S0
96 111 9 96 111 110 FU2477S0
38 112 8.5 98 112 111 9.5 125 | FU106750
100 115 9 100 115 113 10 13 4 FU1082S80
105 120 9 105 120 118 | | FU112580
106 120 8.5 106 120 118 9.5 12.5 FU113580
110 125 9 110 125 123 | FU115780
112 125 g 112 125 123 10 13 FU1179S0
115 130 9 115 130 ] 128 FU119580
118 132 8.5 118 132 130 9.5_ 12.5 FU1204S0
125 140 9 125 140 138 10 13 | FU1252S0
132 145 8.5 132 145 143 9.5 12.5 FU1281S0
136 150 8.5 136 150 148 FU1306S0
145 160 9 145 160 158 10 13 FU1343S0

-125-

F-75

b






U P’HTYPE

PACKINGS FOR BOTH PISTON AND ROD SEALS
NITRILE RUBBER (NBR)
FLUORORUBBER (FKM)

@ Please designate NOK Part number and type & size on your order.
(Example) + Type Dimensions UPH 6.3 16.3 7.5

LType Sign L Nominal Size of Packing
described in order of inner diameter(d), outer diameter(D), and height(h)

* Part Number CuU3308D0

@ Plcasc check the application range on pages D-2 and 3 before selecting the type.

Material Standard : NOK A505
Heat resistant type © NOK F357
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Extrusion gap . @

'TYPE PACKINGS FOR BOTH PISTON AND ROD SEALS

Wear ring Backup ring
\ = . / = /fé‘a@mﬁjoa
e s _
B ?Ié '_a Remove burrs and overturns
—— e 3 — S
l it Remark) For the fitting drawing of
[ : - —aa the rod seals, refer to the
© I & / S illustration on page F-80.
gz M % s T -2 H B g - R =0.3 or below
& \L% = ] m i & R1=0.5 orbelcw_
= P~ = 32s GH E:I?mijne?e;usbueﬁas?l%ucl’g ﬂt}:
» > 635 g 2 P s finished by honing (GH) o
RET e [o = T burnishing (RLB) to 0.4 to
- : : - 3.2um Rmax (0110 0.8 zm
1258 E 1253 B Ra). Specially under severe
lubricating condition, bur-
Hit02 Hat0.2 nishing is required.
_Nominal Size of Packing Housing dimensions Standard (A505) ~ Heat registant (F357)
d D h ¢d $D $D1 | Ha | He C | NOKPart Number | Nominal number | NOK Part Number | Nominal number
6.3 16.3 T4is] 6.3 16.3 15.3 85| 105 Cu330800 UPH-6.3
L 16.3 8 6.3 16.3 15.3 9 11 Cu0024D0 | UPH-6.3A |
7.1 17.1 7.5 7 17.1 16.1 85| 105 ', CU3308D0 | UPH-7.1
17.1 8 71| 171 ] 16.1 9 [ 11 | CU0030D0 | UPH-7.1A
8 18 7.5 8 18 17 8.5 | 105 CU0042D0 UPH-8 .
18 8 8 18 17 9 11 Cu0043D1 UPH-8A cuon43b2 UPH-8AF
°] 19 7.5 9 19 18 85| 105 CU3310D0 UPH-9
19 8 9 19 18 9 11 | CU0054D0 | UPH-9A
10 20 7.5 10 20 19 8.5 | 105 CuUoos8D0 UPH-10
20 8 10 20 19 9 11 Cu0068D1 UPH-10A
1.2 21.2 7.5 112 21.2 20.2 8.5 | 105 CU3311D0 UPH-11.2
21.2 8 11.2 21.2 20.2 9 11 2.5 | CUp0s1D0o UPH-11.2A _
12 25 8 12 25 24 9 11 Cu0093D0o UPH-12 CuUo093D3 UPH-12F
12.5 22.5 7.5 125 22.5 21.5 85| 105 Cu33izDo UPH-12.5
22.5 8 12.5 22.5 215 © 11 Cu0102D0 UPH-12.5A
14 24 75| 14 24 23 | 85| 105 CuU0121D0 | UPH-14 ]
24 | 8 14 24 23 9 11 Cuoi22D0o UPH-14A cuoi22D3 UPH-14AF
15 25 | 8 15 25 24 9 11 CuU0135D0 UPH-15A
28 | 10 15 28 27 11 13 CU0137D0 | UPH-15
16 26 75 16 26 25 85| 105 Cuoi156D0 | UPH-16 cuo158D2 UPH-16F
26 8 16 26 | 25 9 11 CU0157D1 UPH-16A -
32 10 186 32 31 11 13 CuU0161D0 UPH-16B |
18 28 8 18 28 27 ) 9 11 cuoigzDo | UPH-18A Ccuo182D4 UPH-18AF
l 31 10 18 31 30 11 13 CuU0186D0 | UPH-18
| 33 10 18 33 32 ___11 13 | Ccu2196D0 | UPH-18B
185 | 315 10 18.5 31.5 30.5 11 13 E CU3313D0 UPH-18.5
20 30 8 20 30 29 9 11| | CU0215D1 UPH-20A cuo21sD2 UPH-20AF
33 | 10 20 33 32 11 13 Cuo221D0 UPH-20
35 10 20 35 34 11 13 Cu0224D0 UPH-20B —
215 31.5 8 21.5 315 30.5 9 11 Cu0238D0Q UPH-21.5
22 35 10 22 35 34 1 13 CcuU0249D0 UPH-22
224 324 8 224 32.4 314 9 11 CuU0263D0 UPH-22.4A | CU0263D3 UPH-22.4AF
354 10 224 | 354 | 344 11 13 3.5 | CU0265D1 UPH-224 |
25 35 8 25 35 34 2 | 11 Ccu0282D2 UPH-25A cup282D3 UPH-25AF
38 10 25 38 37 11 ‘ 13 Cu0288D0 UPH-25
40 10 25 40 39 11 ] 13 | CU0292D0 UPH-258 cug2e2D4 UPH-25BF
45 12 25 45 44 13 15 Cu0301Do UPH-25C |
25.5 35.5 8 25.5 355 34.5 9 12 CU0309D0 UPH-25.5
27 40 10 | 27 40 358 11 14 CuU2347D0 UPH-27
28 40 10 28 40 32 11 14 Cu0330D2 UPH-28BA CU0330D6 UPH-28AF
41 10 28 41 40 1 14 Cu0335D0 UPH-28
43 10 28 43 42 11 14 Cu0340D0 UPH-28B

Remark) The Part number and the one stamped on the product might be different in case of heat resistant type.
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HOW TO DETERMINE B DIMENSION

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

06

05

g
@ Backup ring
Maximum Service Pressure 15MPa | 32MPa g 0.4 needed N
Material of Backup ring 19YF E 0.3 N
For rod B=¢d+1.0 B=¢d+05 f. ol T ™
For piston B=¢D—1.0 Bz¢D—05 wm) | Backuping |
not needed
E When not using backup ring i
To determine ¢ B dimension, please refer to the graph in the right for the | 0 S T . :
maximum extrusion gap (also refer page 26) considering the eccentricity of | O R oA &
operating condition. | Oil pressure {MPa)
Nominal Size of Packing Housing dimensions | Standard (A505) Heat resistant (F357)
d D h ¢d D ¢ Dy Ha He C NOK Part Number | Nominal number | NOK Part Number | Nominal number
30 | 43 10 30 43 42 11 14 CuU0364D0 | UPH-30 Cuo3s4D2 | UPH-30F
45 10 30 45 44 11 14 __CUo0368D2 | UPH-30A Ccu0368D8 | UPH-30AF
315 44.5 10 31.5 44.5 43.5 11 14 Cu0385D0 | UPH-31.5
46.5 10 31.5 46.5 45.5 11 | 14 35 Cu0387D1 UPH-31.5A
32 45 10 32 45 44 11 14 ’ CU2451D0 | UPH-32
46 10 32 46 45 11 14 CuU0403D0 | UPH-32A
48 10 32 48 47 11 14 CuU0404D0 | UPH-32B
34 50 12 34 50 49 13 16 Cup408D0 | UPH-34
35 50 10 35 50 49 11 14 CuU0437D4 | UPH-35B CuU0437D5 | UPH-35BF
50 12 35 50 49 13 16 Cup438D0 | UPH-35
51 12 35 51 20 13 16 CU0441D0 | UPH-35A
355 50.5 10 35.5 50.5 49.5 11 14 CuU0456D2 | UPH-35.5A | CUQ456D6 | UPH-35.5AF
51.5 12 355 51.5 50.5 13 16 Cu0458D00 | UPH-35.5 Cuo458D2 | UPH-35.5F
38 52 10 38 52 51 11 14 CuU0470D1 | UPH-38
40 55 10 40 55 54 11 14 CU0505D3 | UPH-40A CuU0s05D2 | UPH-40AF
56 10 40 56 05 11 14 CcuU0508D0 | UPH-40B
56 12 40 56 55 13 16 CcuUos509D0 | UPH-40
60 12 40 60 59 13 16 CuU0514D0 | UPH-40C
41 56 10 41 56 55 11 14 CuU0523D0 | UPH-41
45 60 10 45 60 59 i 14 CUO0577D5 | UPH-45A CU0577D9 | UPH-45AF
680 12 45 60 59 13 16 CuU0578D0 | UPH-45B
61 12 45 61 | 60 13 16 CuU0580D0 | UPH-45 CuU0580D3 | UPH-45F
47 63 12 47 63 62 13 16 CuU0591D0 | UPH-47
48 63 10 48 63 62 11 14 | 4 CuU0601D1 | UPH-48 CuU0601D4 | UPH-48F
50 65 10 50 65 64 11 14 CuU0631D2 | UPH-50A Cu0631D7 | UPH-50AF
66 12 50 66 65 13 16 cuU0635D0 | UPH-50 CU0635D3 | UPH-50F
70 12 50 70 69 13 16 cu0639D3 | UPH-50B Ccu0638D4 | UPH-50BF
51 71 12 51 71 70 13 16 CU0669D0 | UPH-51
53 69 12 53 69 68 13 16 CU3317D0 | UPH-53
_ 73 12 53 73 72 13 16 CuU0683D0 | UPH-53A
55 71 12 55 71 70 13 16 Cu0704D1 | UPH-55
75 12 55 75 74 13 16 Ccu0708D2 | UPH-55A CcuU0708D6 | UPH-55AF
80 15 55 80 79 16 19 cuo712D0 | UPH-55B
56 72 12 56 72 71 13 16 Ccu0727D0 | UPH-56 cuo727D2 | UPH-56F
76 12 56 76 | 75 13 16 cuo728D1 | UPH-56A CuU0728D4 | UPH-56AF
60 76 12 60 76 75 13 16 cuo0757D1 | UPH-60
80 12 60 80 79 13 16 cu0761D1 | UPH-60A CuU0761D6 | UPH-B0AF
63 79 i2 | 63 79 78 13 16 Ccu0791D0 | UPH-63
83 12 63 83 82 13 16 CU0793D1 | UPH-63A CU0793D3 | UPH-63AF
64 80 12 64 | 80 79 13 16 cuzi123D1 | UPH-64 cuz2123D2 | UPH-64F
65 81 12 65 81 80 13 16 5 CU3318D0 | UPH-65
85 12 65 85 84 13 16 cuosaigbi | UPH-65A CuU0818D2 | UPH-65AF
Remark) The Part number and the one stamped on the product might be different in case of heat resistant type.
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D
#d

PACKINGS FOR BOTH PISTON AND ROD SEALS

12583

Backup ring

Extrusion gap - ¢
T

Remark) For the fitting drawing of

the piston seals, refer to
the illustration on page

F-78.

R =0.3 or below
R1=0.5 or below

The surface of the rod should be
finished by buffing (SPBF) or
burnishing (RLB) to 0.8 to 1.6 x

mRBmax (0.2

to 0.4 xmRa).

Specially under severe lubricating
condition, burnishing is required.

Nominal Size of Packing Housing dimensions Standard (A505) Heat resistant (F357)
d D h #d ¢D $Dn Ha He 9] NOK Part Number | Nominal number | NOK Part Number | Nominal number
67 87 12 67 87 86 13 16 cuos31Do | UPH-67A CuU0831D3 | UPH-67AF
87 15 67 87 86 16 19 CU3319D0 | UPH-67
70 90 12 70 90 89 13 16 Cuo0862D1 | UPH-70A Ccuo0gs2D4 | UPH-40AF
90 15 70 90 89 16 19  CU0864D0 | UPH-70 cuoge4D2 | UPH-70F
71 91 12 71 9 90 13 16 Cu0884D1 | UPH-71A Cuoss4D3 | UPH-71AF
91 15 71 AN 90 16 19 Cu0sssD0 | UPH-71
75 95 12 75 95 94 13 16 Cuo910D1 UPH-75A
95 15 75 95 94 16 19 Cu0s811D1 UPH-75 Ccugoet11D2 | UPH-75F
80 100 12 80 100 99 13 16 Cu0948D1 UPH-80A CU0948Dg | UPH-80AF
100 15 80 100 99 16 19 Cu0949D2 | UPH-80 cu0949D3 | UPH-80F
85 105 12 85 105 104 13 16 Cu0989D1 UPH-85A CuggseD3 | UPH-85AF
105 15 85 105 104 16 18 CuU0990D0 | UPH-85
90 110 12 | 90 110 109 13 16 CuU1030D3 | UPH-90A cu1030D7 | UPH-80AF
110 15 20 110 109 16 19 CU1031D0 | UPH-90 CU1031D3 | UPH-90F
92 112 12 92 112 114 13 16 5 Cu1042D1 UPH-92A
112 15 92 112 111 16 19 CuU2132D1 UPH-82 cu2132D2 UPH-92F
95 115 12 95 115 114 13 16 CU1056D0 | UPH-95A Cu1056D4 | UPH-95AF
115 15 95 115 114 16 19 Cu1057D1 | UPH-95 CU1057D3 | UPH-95F
120 15 95 120 118 16 19 CU1061D0 | UPH-95B
100 120 12 100 120 118 13 16 Cu1089D3 | UPH-100A | CU1089D7 | UPH-100AF
120 15 100 120 118 16 19 cuU10g1D0 | UPH-100 CuU1091D3 | UPH-100F
125 15 100 125 123 16 19 CU1096D0 | UPH-100B | CU1096D3 | UPH-100BF
105 125 15 105 125 123 16 19 CuU1129D2 | UPH-105 Cu1129D4 | UPH-105F
106 126 15 106 126 124 16 19 CU1138DC | UPH-106
110 130 15 110 130 128 16 19 cuiiesD1 | UPH-110 CU1165D4 | UPH-110F
112 132 15 112 132 130 16 19 Ccu1182D0 | UPH-112 cu1182D3 | UPH-112F
115 135 15 115 135 133 16 19 cui198D0 | UPH-115
118 138 15 118 138 136 16 19 CuU1207D0 | UPH-118 Cu1207D2 | UPH-118F
120 140 15 120 140 | 138 16 19 cu1224D2 | UPH-120 Cu1224D1 | UPH-120F
125 145 15 125 145 143 16 19 CuU1257D0 | UPH-125A
150 19 125 150 148 20 23 CuU1933D0 | UPH-125 CU1933D2 | UPH-125F
130 150 15 130 150 148 16 19 CuU1284D2 | UPH-130A | CU1284D4 | UPH-130F
155 19 130 155 153 20 23 CU3320D0 | UPH-130
132 152 15 132 152 150 16 19 CuU1292D0 | UPH-132A
157 19 132 157 155 20 23 Cu2703D1 UPH-132 Cu2703D2 | UPH-132F
135 1565 15 135 155 153 16 18 6.5 | CU1305D0 | UPH-135B
160 157 | 135 160 158 17 20 CU3322D0 | UPH-135A
160 19 135 160 158 20 23 CU1960D0 | UPH-135
140 160 15 140 160 158 16 19 CuU1327D1 UPH-140A | CU1327D4 | UPH-140F
165 19 140 165 163 20 23 CuU1332D2 | UPH-140
145 165 15 145 165 163 16 19 CU1344D0 | UPH-145A
170 19 145 170 168 20 23 CuU2348D0 | UPH-145 CU2348D1 | UPH-145F

Remark) The Part number and the one stamped on the product might be different in case of heat resistant type.
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HOW TO DETERMINE B DIMENSION

B When using backup ring

Please determine B dimension according to the table below. If you require 05
smaller B dimension (in case of piston seals) or larger B dimension (in case of
rod seals) because of the cylinder configuration, please consult NOK. z o5
: Backup ring
Maximum Service Pressure 15MPa | 32MPa g 0.4 needed AV
Material of Backup ring 19YF E 0.3 =
For rod B=sd+1.0 B=¢d+05 = b ~
Omax 0.2 <
For piston Bz=¢+D—1.0 B=#sD—05 {mm} Backup ring
not needed
B When not using backup ring & I
To determine ¢ B dimension, please refer to the graph in the right for the 0
maximum extrusion gap (also refer page 26} considering the eccentricity of = S S s
operating condition. Qil prassure [MPa)
Nominal Size of Packing Housing dimensions Standard (A505) Heat resistant (F357)
d D h ¢d ¢D ¢ Dn Ha He Cc NOK Parf Number | Nominal number | NOK Part Number | Nominal number
150 170 15 150 170 168 16 19 CU1363D2 | UPH-150A | CU1363D3 | UPH-150AF
175 19 150 175 173 20 23 CuU1367D0 | UPH-150
155 180 15 1585 180 178 16 20 Cu1391D2 | UPH-155B | CU1391D4 | UPH-155BF
180 157 | 155 180 178 17 21 CuU3323D0 | UPH-155A
180 19 155 180 178 20 24 CU1393D0 | UPH-155
160 185 15 160 185 183 16 20 CU1413D0 | UPH-160A
185 19 160 185 183 20 24 | CuU2348D0 | UPH-160
165 190 15 165 190 188 16 20 CU1431D0 | UPH-165A
190 19 165 190 188 20 24 CU3324D0 | UPH-165
170 195 15 170 195 193 16 20 CU1448D1 | UPH-170A
195 19 170 195 193 20 24 CuU3325D0 | UPH-170
175 200 15 175 200 198 16 20 CuU1461D2 | UPH-175B | CU1461D3 | UPH-175ABF
200 16.7 | 175 200 198 17 21 CU3326D0 | UPH-175A o
- 200 19 175 200 198 20 24 CU1463D1 | UPH-175
180 205 15 180 205 203 16 20 65 CU1490D0 | UPH-180A
205 19 180 205 203 20 24 | ’ Ccu1492D0 UPH-180
185 210 | 15 185 210 208 16 20 CU1504D0 | UPH-185
190 215 15 190 215 213 16 20 CU1519D0 | UPH-190A | CU1518D2 | UPH-190AF
215 19 190 215 213 20 24 CU3327D0 | UPH-190 o
199 224 15 199 224 222 16 | 20 CU1532D0 | UPH-199B
224 15.7( 199 224 222 17 21 CuU3329D0 | UPH-199A
224 19 198 224 222 20 24 CU1535D0 | UPH-199
200 225 15 200 225 223 16 20 CU1547D0 | UPH-200A | CU1547D4 | UPH-200AF
225 19 200 225 223 20 24 CuU2350D0 | UPH-200
210 235 18 210 235 233 19 23 CuU1579D0 | UPH-210
212 237 19 212 237 235 20 | 24 CuU1585D0 | UPH-212
224 249 19 224 249 247 20 24 CU2926D0 | UPH-224
225 250 18 225 250 248 19 23 CuU1625D0 | UPH-225A
250 19 225 250 248 20 24 | CuU1626D0 | UPH-225
236 261 19 236 261 259 20 24 CU1649D1 | UPH-236
250 275 19 250 275 273 20 24 Cu1683D01 | UPH-250 CuU1694D3 | UPH-255F
255 280 19 255 280 278 20 24 CU1694D0 | UPH-255
265 297 24 265 297 295 26 30 CuU1714D0 | UPH-265 i
270 300 18 270 300 298 19 23 | CU1722D0 | UPH-270A
300 24 270 300 298 26 30 CuU1725D0 | UPH-270
280 310 22 280 310 308 24 28 8 Cu2774D0 | UPH-280A
312 24 280 312 310 26 30 Cu2166D0 | UPH-280
283 315 24 283 315 313 26 30 Cu1918D0 | UPH-283
290 320 18 290 320 318 19 23 CU1750D0 | UPH-290A
320 22 290 320 318 24 28 CU1752D0 | UPH-290
300 332 24 300 332 330 26 30 CU2351D0 | UPH-300

Remark) The Part number and the one stamped on the product might be different in case of heat resistant type.
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TYPE
PACKINGS FOR BOTH PISTON AND ROD SEALS
Large size dimension table

B When using packings on this large size dimension table, please consult NOK.

Nominal Size of Packing

Housing dimensions

Standard (A505)

Heat resistant (F357)

d D h #d #D $D: | Ha He c NOK Part Number | Nominal number | NOK Part Number | Nominal number
310 | 340 18 310 | 340 | 338 19 23 CU1772D0 | UPH-310A
) 340 22 310 | 340 | 338 24 28  CU1773D0 | UPH-310
315 | 347 24 315 | 347 | 345 26 30 CU3084D0 | UPH-315
320 | 340 12 320 | 340 | 338 13 17 | CU2101D0 | UPH-320A

350 22 320 | 350 | 348 24 28 CU1780D0 | UPH-320
323 | 355 24 323 | 355 | 353 26 30 CU1784D0 | UPH-323
330 | 355 16 330 | 355 | 353 17 21 CU1786D0 | UPH-330A
356 20 330 | 356 | 354 22 26 CU1787D0 | UPH-330B
360 22 330 | 360 | 358 24 28 CuU1789D0 | UPH-330
335 | 355 14 335 | 355 | 353 15 19 | CU1793D1 | UPH-335A
367 | 24 335 | 367 | 365 26 30 CU2197D0 | UPH-335
340 | 370 22 340 | 370 | 368 24 28 CU1795D0 | UPH-340
345 | 365 14 345 | 365 | 363 15 19 ClU2243D0 | UPH-345
350 | 370 14 350 | 370 | 368 15 19 CU2302D0 | UPH-350A
380 | 22 350 | 380 | 378 24 28 | CcuU1798D2 | UPH-350
355 | 385 | 22 355 | 385 | 383 24 28 o | CU1801DO0 | UPH-355A
387 | 24 355 | 387 | 385 26 30 | CU1916D0 | UPH-355
360 | 390 | 22 360 | 390 | 388 24 28 CU1803D0 | UPH-360
365 | 395 | 22 365 | 395 | 393 24 28 CcU1805D0 | UPH-385
368 | 400 | =24 368 | 400 | 398 26 30 CU1807D0 | UPH-368
370 | 400 23 370 | 400 | 398 25 29 CU1810D0 | UPH-370A
400 25 370 | 400 | 398 27 31 CU1811D0 | UPH-370
371 396 16 | 371 396 | 2304 17 21 CU2303D0 | UPH-371
375 | 407 24 375 | 407 | 405 26 30 CU3357D0 | UPH-375
380 | 400 15 380 | 400 | 398 16 20 CU1813D0 | UPH-380A
410 15 380 | 410 | 408 | 16 20 CU1815D0 | UPH-380B
420 30 380 | 420 | 418 32 36 CuU2162D0 | UPH-380
390 | 420 22 300 | 420 | 418 24 28 CU1818D0 | UPH-390
395 | 425 22 395 | 425 | 423 24 28 Cu1819D0 | UPH-395
400 430 | 22 400 | 430 | 428 24 28 CU1823D0 | UPH-400A
430 25 400 | 430 | 428 27 31 CU2007D0 | UPH-400B
432 24 400 | 432 | 430 26 30 CU3358D0 | UPH-400
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UPH

Nominal Size of Packing Housing dimensions Standard (A505) Heat resistant (F357)
d D h ¢d ¢D # D4 Ha Hs C NOK Part Number | Nominal number | NOK Part Number | Nominal number
420 455 25 420 455 453 27 32 CcuU1833D0 UPH-420
425 457 24 425 457 455 26 31 CuU1917D0 UPH-425
430 470 20 430 470 468 22 27 Cu1837D0 UPH-430
435 470 25 435 470 468 27 32 Ccu1841D0 UPH-435
440 480 35 440 480 478 37 42 CuU1843D0 UPH-440
445 | 470 | 18 | 445 | 470 | 468 | 19 | 24 | CU2244D0 | UPH-445
450 | 480 22 450 480 478 24 29 Ccu1844D0 UPH-450A _

482 24 450 482 480 26 £ CU3358D0 UPH-450
460 500 20 460 500 498 22 27 CuU1850D0 UPH-460
475 507 24 475 507 505 26 3 10 CuU1853D0 UPH-475
480 505 18 480 5056 503 19 24 cuz2245D0 UPH-480A
480 530 25 490 530 528 27 32 Ccu1855D0 UPH-490
520 | 550 | 17 | 520 | 550 | 548 | 18 | 23 CU2189D0 | UPH-520A
525 555 | 15 525 555 553 16 21 Cu1860D0 UPH-525
530 570 20 530 570 568 22 27 Ccu2084D0 UPH-530A
540 560 14 540 560 558 15 20 CuU2037D0 UPH-540
570 600 17 570 600 598 18 23 cuU2190D0 UPH-570A
600 630 20 600 | 630 628 22 27 Ccu2160D0 UPH-600A

630 | 28 | 600 | 630 | 628 | 30 | 35 CU2036D0 | UPH-600B

o 640 30 600 640 638 32 37 Cu18638D0 UPH-600
640 | 685 | 25 | 640 | 685 | 683 | 27 | 32 CU2284D0 | UPH-640
700 730 15 700 730 728 16 21 CuU1873D0 UPH-700A
760 800 34 760 800 798 36 41 Cu1877D0 UPH-760
768 | 800 | 30 | 768 | 800 | 798 | 32 37 | cu1878D0 | UPH-768
818 850 24 818 850 848 26 31 Ccu1882D1 UPH-818
825 850 15.5 825 850 848 16.5 21.5 cu1883D0 UPH-825A

860 27 825 860 858 29 34 cu2124D0 UPH-825
925 950 14 925 950 948 15 20 12 Cu2325D0 UPH-925

950 | 980 20 950 980 978 22 27 Ccu1892D0 UPH-950

1020 1050 18 1020 1050 1048 19 24 Cu1894D0 UPH-1020A

1025 1055 15 1025 | 1055 1053 16 21 CuU1895D0 UPH-1025

1100 1140 20 1100 | 1140 1138 22 27 CuU2192D0 UPH-1100 - I

1220 1280 30 1220 1280 1278 32 37 Cu1899D0 UPH-1220

1560 | 1600 | 20 | 1560 | 1600 | 1598 | 22 | 27 CU2191D0 | UPH-1560 -

1620 1680 30 1620 | 1680 1678 32 37 CU1804D0 UPH-1620
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USHTYPE

PACKINGS FOR BOTH PISTON AND ROD SEALS
NITRILE RUBBER (NBR)
FLUORORUBBER (FKM)

@ Please designate NOK Part number and type & size on your order.
(Example) - Type Dimensions USH 14 22 5

LType Sign [— Nominal Size of Packing
described in order of inner diameter(d), outer diameter(D), and height(h)

- Part Number CU2692K0

@ Please check the application range on pages D-2 and 3 before selecting the type.

Standard : NOK A505

Material
Heat resistant type : NOK F357
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LTYPE PACKINGS FOR BOTH PISTON AND ROD SEALS (INSTALLED IN INTERNAL GROOVE)

Het0.2
Extrusiongap : 9 Remark) For the fitting drawing
12'582 V' of the piston seals,
refer to the illustration
5 SPBF on page F-78.
¥ ;
= 3 Remove burrs and overturns

The surface of the rod should be
finished by buffing (SPBF) or
burnishing (RLE) to 0.8 to 1.6
mRmax (0.2 to 0.4 xmRa).
Specially under severe lubricating

o > J20°~30"
s &
3 IS
oz 4 - F—-—g , =
: e ) / ; R =0.3 or below
—- g ‘ 5 ' R1=0.5 or below
) 3
h
| BRI

H.102 condition, burnishing is required.
Nominal Size of Packing Housing dimensions Standard (A505) Heat resistant (F357)
d D h ¢d ¢D #D: | Ha Hs C | NOKPart Number | Nominal number | NOK Part Number | Nominal number
14 22 5 14 22 21 | 57 77 @ CU2692K0 | USH-14
16 24 5 16 24 23 5.7 7.7 @ CU2548K0 | USH-16 | @CU2548K2 | USH-16F
18 26 5 18 26 25 5.7 7.7 CU0180K0 | USH-18 CUO180K6 | USH-18F
20 28 5 20 28 27 5.7 r] CU0212K0 | USH-20 CU0212K4 | USH-20F
22 30 5 22 30 29 5.7 7.7 CU3017K0 | USH-22
224 | 30 5 | 224 | 30 29 5.7 7.7 CU0260K0 | USH-22.4 CU0260K3 | USH-22.4F
235 | 315 5 | 235| 315 305 | 57 7.7 CU0267K0 | USH-23.5
24 32 5 24 32 31 5.7 7.7 CU2971K0 | USH-24
25 33 5 25 33 32 5.7 7.7 CU0276K0 | USH-25 CU0276K3 | USH-25F
27 35 5 27 35 34 5.7 8.7 CU3187K0 | USH-27
28 355 | 6 28 365 | 345 | 5.7 8.7 CUO0320K0 | USH-28 CUQ320K2 | USH-28F
36 5 28 36 35 5.7 8.7 CU2536K0 | USH-28A
30 40 6 30 40 39 7 10 CU0357K0 | USH-30 CU0357K6 | USH-30F
315 [ 415 ] 6 315 | 415 | 405 | 7 10 CU0382K0 | USH-31.5 CU0382K1 | USH-31.5F
32 42 6 32 42 41 7 10 CU2819K0 | USH-32
35 45 6 35 45 44 7 10 CU0424K0 | USH-35 CU0424K3 | USH-35F
355 | 45 6 355 | 45 44 7 10 CU0451K0 | USH-35.5 CU0451K1 | USH-35.5F
455 | 6 355 | 455 | 445 | 7 10 CU3253K0 | USH-35.5A i
i 36 46 6 36 46 45 7 10 CU3040K1 | USH-36
‘ 40 50 6 40 50 49 7 10 CU0497K0 | USH-40 CU0497K3 | USH-40F
45 55 6 45 55 54 7 10 CU0567K0 | USH-45 CU0567K4 | USH-45F
56 7 45 56 55 8 11 25 | CU0572K0 | USH-45A CU0572K1 | USH-45AF
50 60 8 50 60 59 7 10 CU0619K0 | USH-50 CU0619K4 | USH-50F
53 63 6 53 63 62 7 10 CU0679K0 | USH-53 CU0679K4 | USH-53F
55 65 6 55 85 64 7 10 CU0694K0 | USH-55
56 66 6 56 66 85 7 10 CU0722K0 | USH-56 CU0722K2 | USH-56F
58 68 6 58 68 67 7 10 CU3255K0 | USH-58
60 70 6 60 70 69 7 10 CU0746K0 | USH-60 CUQ746K3 | USH-60F
_ 71 7 60 71 70 8 11 CUO0750K0 | USH-60A
63 73 6 63 73 72 7 10 CU0786K0 | USH-63 CU0786K2 | USH-63F
65 75 6 65 75 74 7 10 CU0B09KO | USH-65 CU0809K2 | UPH-65F
67 77 6 67 77 76 7 10 CU0828K0 | USH-67
70 80 6 70 80 79 7 10 CU0849K0 | USH-70 CU0849K4 | USH-70F
71 80 6 71 80 79 7 10 CU0879K0 | USH-71 CU0879K1 | USH-71F
75 85 6 75 85 84 7 10 CU0901K0 | USH-75

Remark ) When using packings with mark @ as rod packing, provide separate grooves.
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Wear ring

Extrusiongap ! 9
Backup ring

Y.
| - %;35 20°~30

#DH9f8

Remove burrs and overturns

Remark) For B dimension,
refer to page F-17.

R =0.3 or below
R1=0.5 or below

Rz=1

The inner surface of the
cylinder tube should be
finished by honing (GH) or
burnishing (RLB) 1o 0.4 to
3.2m Rmax (0.1100.8 m
Ra). Specially under severe

12.58(3 B 12-53§ 2 lubricating condition, bur-
;l o 0_5-. P}M—u; nishing is required.
Nominal Size of Packing Housing dimensions Standard (A505) Heat resistant (F357)
d D h ¢d #D # D1 Ha He c NOK Part Number | Nominal number | NOK Part Number | Nominal number
80 90 6 80 90 89 7 10 2,5 | CU0933K0O | USH-80 CU0938K3 | USH-80F
85 a5 6 85 95 94 7 10 CU1959K0 USH-85A
100 9 85 100 a8 10 13 CU0984K0 USH-85 CU0984K4 USH-85F
30 105 9 90 105 103 10 13 CU1024K0 USH-90 CU1024K4 USH-90F
95 110 9 95 110 108 10 13 CU1051K0 USH-95 CU1051K3 USH-95F
98 112 8.5 98 112 110 95| 125 | CU1067K0 | USH-98 CU1067K2 | USH-98F
100 115 9 100 115 113 10 13 CU1082K0 USH-100 CU1082K3 USH-100F
106 120 8.5 106 120 118 9.5 12.5 CU1135K0 USH-106
112 125 85 112 125 123 9.5 12.5 CU1178K0 USH-112 CU1178K1 USH-112F
125 9 112 125 123 10 13 CU1179K0 USH-112A
118 132 85| 118 132 130 9.5 12.5 CU1204K0 USH-118
125 140 9 125 140 138 10 13 4 CU1252K0 USH-125 CuU1252K2 USH-125F
130 145 9 130 145 143 10 13 CU1280K0 | USH-130
132 145 8.5 132 145 143 9.5 12.5 CU1291K0 USH-132
136 150 85| 136 150 148 95| 125 CU1306K0 | USH-136 CU1306K3 | USH-136F
140 155 9 140 155 153 10 13 | CU1323K0 USH-140 CU1323K1 USH-140F
145 160 9 145 160 158 10 13 CU1343K0 USH-145 CU1343K2 USH-145F
150 165 9 150 165 163 10 13 CU1359K0 USH-150 CU1359K1 UPH-150F
155 170 9 155 170 168 10 14 CU3261K0 USH-155
160 175 9 160 1756 173 10 14 CU1406K0 USH-160 ] >
165 180 9 165 180 178 10 14 CU1429K0 USH-165 CU1429K2 USH-165F (¢#
175 190 9 175 190 188 10 14 CU3038K0 USH-175 ) :
180 200 12 180 200 198 13 17 CU1483K0 USH-180 CU1483K2 UPH-180F |
190 210 12 190 210 208 13 17 CU2516K0 USH-180
200 220 12 200 220 218 13 17 CU1543K0 USH-200 | CU1543K1 USH-200F
204 224 12 204 224 222 13 17 CU1563K0 USH-204 |
224 244 12 224 244 | 242 13 17 CU1609K0 USH-224
230 250 12 230 250 | 248 13 17 5 CU1637K0Q USH-230
240 260 12 240 260 | 258 13 17 CU1657K0 USH-240
250 270 12 250 270 268 13 17 CU1678K0 USH-250
260 280 14 260 280 278 15 19 CU1702K0 USH-260 CU1702K1 UPH-280F
280 300 14 280 300 298 15 19 CU1962K0 USH-280
295 315 14 295 315 313 15 19 CU1756K0 USH-285
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PACKINGS FOR BOTH PISTON AND ROD SEALS
FABRIC REINFORCED NITRILE RUBBER

@ Please designate NOK Part number and type & size on your order.

(1) Incase of V packing only VP F 6.3 CV0002C0
[ :
'—V packing Eﬁﬁn“g’;?' |—P.em Number
(2) In case of adapter VM1-6.3 CP3673A0
L Nominal number ‘—Part Number

(3) In case of the combination of VPF 6.3 - 3 1 1 T

V packing and adapter T

(In this case, the part number does ‘ ‘ Type of female adapter

not need to be designated.) V packing  Nominal Number of  Type of male adapter 1+« fabric reinforced nitrile rubber

number V packings 1 -~ fabric reinforced nitrle rubber ... equivalent to BC3
in use 2---equivalent to BC3

@ Please check the application range on pages D-2 and 3 before selecting the type.

V packing only | NOK 21AG (fabric reinforced nitrile rubber)
Adapter Type 1 @ NOK 21AG (fabric reinforced nitrile rubber) Type 2 ! equivalent to BC3 (bronze)

Material

1. Initial tightening torque

After fiting info the groove, adjust the tightening torque by using shims according fo the below
instruction. These figures do not mean the final tightening torque.

Initial tightening torgue (reference value) (mm)

= o= Nominal | Number of packings
Caution for application number 3 4 5

F6.3~250 0.45 0.60 0.75
F265~500 | 0.75 1.00 1.25
F530 ~650 1.20 1.60 2.00

2. About the material of adapter
If the operation pressure exceeds 8MPa, use the material of BC equivalent.
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Male adapter

Female adapter

(fabric reinforced nitrile rubber)

Shim

(fabric reinforced nitrile rubber) /

SPBF
Remove burrs and overturns

i

#DH10f8

e
S

LIS A \
G S
G e

b,
s,

20°~30°

P

o

/Female adapter (equivalent to BC3)

Aale adapter (equivafent_ to BC3)

The surface of the rod should be
finished by buffing (SPBF) or
burnishing (RLB) to 0.8 to 1.6 ¢
mRmax (0.2 to 0.4 zmBa).
Specially under severe lubricating
condition, burnishing is required.

TYPE PACKINGS FOR BOTH PISTON AND ROD SEALS (EQUIVALENT T0 JIS B 2403)

I : : : ; Installation length H
ﬁﬂm‘:‘! Nominal Size of Packing panNﬁ?.,be, Adapter size Number of packings c id, 4D
d D B A C 3 4 5

F 63 6.3 16.3 CV0002C0 3

_F 741 7.1 17.1 CV0006C0
F 8 8 18 CV0011C0
F o9 9 19 CV0019C0

~ F 10 10 20 CV0028C0 5 17 20 23 5§
F 11.2 1.2 212 CV0038C0 '
F 125 12.5 22.5 CV0047C0
F 14 14 24 CV0057C0
F 16 16 26 CV0085C0
F 15 15 28 3153 CV0071C0
F 18 18 31 CV0109C0
F 185 18.5 315 CV0114C0
F 20 20 a3 CV0132C0
F 224 22.4 35.4 CV0163C0
=5 = 5 T 65 | 185, 215 245| 35 -
F o7 27 40 CV0220C0 D—1|
F 28 28 41 CV0231C0
F 315 31.5 4.5 CV0280C0 d+1
F 32 32 45 CV0293C0 |
F 34 34 50 CV0309C0
F 355 35.5 51.5 CV0339C0 3
F 40 40 56 CV0370C0
F 45 45 61 CV0418C0
F 47 47 63 CV0441C0
F 50 50 66 CV0457C0
F 53 53 69 4%3 CV0503C0 8 = &7 3 4
F 55 55 71 CV0518C0
F 56 56 72 CV0539C0
F 60 60 76 CV0562C0 -
F 63 63 79 CV0599C0
F 64 64 80 CV0620C0 -
F 67 67 87 CV0851C0
F 70 70 90 CV0674C0
F 71 71 91 CV0701C0
F 75 75 95 CV0711C0
F 80 80 100 o CV0755C0
F 85 85 105 e CV0793C0 1 & a9 o : e
F 90 90 110 CV0827C0
F g2 92 112 CV0850C0 d+2
F 95 95 115 CV0855C0
F 100 100 120 CV0873Y0

F-90
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Female adapter (fabric reinforced nitrile rubber)

Female adapter (equivalent to BC3)

Male adapter (equivalent to BC3)

LY

Male adapter (fabric reinforced nitrile rubber)

b
120°~30°
/ﬂﬁfs'

©

M Remove burrs and overturns.

$DHo18

The inner surface of the
cylinder tube should be
finished by honing (GH) or
burnishing (RLB) to 0.4 t0

_ Y

Shim

3.2umRmax (0.1t00.8 pm
Ra). Specially under severe
lubricating condition, bur-
nishing is required.

Fabric reinforced nitrile rubber adapter

Metal (equivalent to BC3) adapter

Male Female Male ~ Female
Nominal number NOK Part Number Nominal number NOK PartNumber | Nominalnumber | NOK Part Number Nominal number |  NOK Part Number
VM1- 8.3 CP3673A0 VF1- 6.3 CPO0838A0 VM2- 6.3 CP3673B0 VF2- 6.3 CP0840B0
VM- 7.1 CP3044A0 VF1- 7.1 CP0O051A0Q VM2- 7.1 CP3044B0 VF2- 7.1 CPQO841B0
VMi- 8 _CP3081A0 VF1- 8 CP0O775A0 VM2- 8 CP3081B0 VF2- 8 CP0091B0
VM1- 9 CP3646A0 V_F'l_- 2] CP0842A0 VM2- 9 CP3646B0 VF2- 9 CPO776B0
VM1- 10 CP3080A0 VF1- 10 CPO777A0 VM2- 10 CP3080B0 VF2- 10 CP0778B0
VMi- 11.2 CP3674A0 VF1- 1.2 CP0843A0 VM2- 11.2 CP3674B0 V_F2- 11.2 CP0844B0
VMi1- 12.5 CP3077A0 VF1- 125 CP0821A0 VM2- 12.5 CP3077B0 VF2- 125 CP0086B0
VM1- 14 CP3055A0 VFi- 14 CP00B3A0 VM2- 14 CP3055B0 VF2- 14 09077980
VMi- 18 CP3247A0 VF1- 16 CP0O780A0 ViM2- 16 CP3247B1 VF2- 16 CP0781B0
VM1- 15 CP3082A0 VFi- 15 CP0092A0 VM2- 15 CP3082B0 VF2- 15 _ CP0093B0
VM1- 18 CP3115A0 VF1- 18 CPO782A0 VM2- 18 CP3115B0 VF2- 18 CP0137B0
VM1i- 18.5 CP3647A0 V!:‘I- 18.5 CP0845A0 VM2- 18.5 CP3647B0 VF2- 18.5 ~CPO783B0
VM1- 20 CP3056A0 VFi- 20 CPO064A0 Vi2- 20 CP3056B0 VF2- 20 CP0094B0
VM1- 22.4 CP3083A0 VF1- 22.4 CP0O095A0 VM2- 22.4 CP3083B0 VF2- 224 CP0784B0
VM1- 25 CP3084A0 VF1- 25 CPQOg7A0Q VM2- 25 CP3084B0 VF2- 25 CP0096B0
VM1- 27 CP3648A0 VFi- 27 CPQO785A0 VM2- 27 CP3648B0 VF2- 27 CPO0786B0 [
VM1- 28 CP3070A0 VFi- 28 CPO0O09B8A0 VM2- 28 CP3070B0 VF2- 28 CP0079B0
VM1- 31.5 CP3053A0 VF1- 31.5 CP0787A0 VM2- 31.5 CP3053B0 VF2- 315 CPO061BO
VM1- 32 CP3078A0 VF1- 32 CPO099A0 ) ViM2- 32 CP3078B0 VF2- 32 CP0087BO -
VM1- 34 CP3085A0 VF1- 34 CPO100A0 VM2- 34 CP3085B0 VF2- 34 CP0O100B0O 5
VM1- 355 CP3649A0 VF1- 355 CP0O788A0 VM2- 355 CP3642B0 VF2- 35.5 CP0788B0
VM1- 40 CP3OBQAO VF1- 40 CPO101A0 VM2- 40 CP3060B0 VF2- 40 CP0O101BO
VM1- 45 CP3086A0 VF1- 45 CP0102A0 ViM2- 45 CP3088B0 VF2- 45 CP0102B0 =3
VM1- 47 CP3650A0 VF1- 47 CP0O198A0 VM2- 47 CP3650B0 VF2- 47 CP0199B0
VM1- 50 CP3064A0 VF1- B0 CP0O072A0 VM2- 50 CP3064B0 VF2- 50 CP0072B0
VM1i- 53 CP3087A0 VFi1- 63 CPO103A0 VM2- 53 CP3087B0 VF2- 53 CP0103B0
VM1- 55 CP3651A0 VF1- 55 CPO789A0 ViM2- 55 CP3651B0 VF2- 55 CP0789B0
VM1- 56 CP3652A0 VF1i- 56 CP0O790A0 VM2- 56 CP3652B0 VF2- 58 CPQ790B0
VM1- 60 CPSOBBAO VF1- 80 CP0104A0 VM2- 60 CP3088B0 VF2- 60 CP0104B0
VM1- 63 _CPSOSQAO VF1- 63 CPO0105A0 VM2- 63 CP308980 VF2- 83 CP0O105B0
VM1- 64 CP3068A0 VF1- B4 CPQOOB7AQ VM2- 64 CP3090B0 VF2- 64 CPO‘IQGBO
VM1- 67 CP3091A0 VF1- 67 CPO0O107A0 VM2- 67 CP3091B0 VF2- 67 CP0O791B0
VM1- 70 CP3051A0 VF1- 70 CPO02%A1 VM2- 70 CP3051B0 VF2- 70 CPO05%B0
VM1- 71 CP3653A0 VFi- 71 CP0792A0 VM2- 71 CP3653B0 VF2- 71 CP0793B0
VM1- 75 CP3092A0 VF1- 75 CP0109A0 VM2- 75 CP3092B0 VF2- 75 CP0108B0
VM1- 80 CP3007A0 VFi- 80 CPO055A0 VM2- 80 CP3093B0 VF2- 80 CP0009B1
VM1- 85 CP3094A0 VF1- 85 CP0110A0 VM2- 85 CP3094B0 VF2- 85 CP0794B0
VM1- 80 CP3085A0 VFi1- 90 CPO111A0 VM2- 90 CP3095B0 VF2- 90 CP0313B0
VM- 92 CP3675A0 VF1- @2 CP0846A0 VM2- 92 CP367SBQ VF2- 92 CP0847B0
VM1- 85 CP3086A0 VF1- 85 CPO113A0 VM2- 95 CP3096B0 VF2- 95 CP0112B0
VM1-100 CP3008A0 VF1-100 CP0O114A0 VM2-100 CP3008B0 VF2- 100 CP0010B1
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TYPE PACKINGS FOR BOTH PISTON AND ROD SEALS (EQUIVALENT TO JIS B 2403)

Male adapter

Female adapter

(fabric reinforced _nitrile rubber)

{fabric reinforced nitrile rubber) / Shim

#DH108

#d HOfE

b

|

*

/ Female adapter (equivalent to BC3)

Aa_le_ adapter {equivalent to BC3)

SPEF
Remove burrs and overturns

¥

20°~30°

Cs

The surface of the rod should be
finished by buffing (SPBF) or
burnishing (RLB) to 0.8 10 1.6 x
mRmax (0.2 fo 0.4 zmRa).
Specially under severe lubricating
condition, burnishing is required.

Nominal Nominal Size of Packing NOK Adapter size Ejﬁg::ﬁ?;g:ﬁ::gg 1 ¢ sy ¢ Ds

Number 3 5 5 Part Number A c 5 1 %

F 105 105 125 CV0928C0

F 106 106 126 CV0940C0

F 112 112 132 5+85 | CV0967C0 10 28 33 38 5 L

F 118 118 138 | CV0890C0

F 120 120 140 CV0994C0

F 125 125 150 CV1018C0

F 132 132 157 CV1054C0

F 135 135 160 CV1063C0

F 140 140 165 CV1088C0 |

F 145 145 170 CV1117C0

F 150 150 175 | CV1144C0 -

F 155 155 180 CV1177C0 D—2

F 160 160 185 CV1184C0 d+2

F 165 165 190 CV1204C0

F 170 170 195 s CV1216C0

F 175 175 200 0o CV1236C0 | 125| 335| 395 455 65

F 180 180 205 CV1261C0

F 190 190 215 CV1287C0

F 199 199 224 CV1309C0

F 200 200 225 CV1316C0

F 212 212 237 CV1351C0 3

F 224 204 249 CV1385C0

F 225 225 250 CV1393C0

F 236 236 261 CV1417C0

F 250 250 275 CV1446C0

F 265 265 297 CV1487C0

F 280 280 312 CV1513C0

F 300 300 332 CV1540C0

F 315 315 347 CV1570C0

F 335 335 367 CV1593C0

F 355 355 387 ron CV1608C0

F 375 375 407 S CV1631A0 | 48 W s Ao 5.

F 400 400 432 CV1642C0 i

F 425 425 457 CV1665C0

F 450 450 482 | CV1889C0

F 475 475 507 CV1681C0

F 500 500 532 CV1692C0 -
~ F530 530 570 CV1701C0

F 560 560 600 t1z CV1890C0

F 600 600 640 8=l CV1827C0 20 47 55 o9 10

F 630 630 670 CV1729C0
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Female adapter {fabric reinforced nitrile rubber)
Female adapter (equivalent to BC3)
Male adapter (equivalent to BC3)

N

Male adapter (fabric reinforced nitrile rubber)

= /5655%\20’»-30”

Remove burrs and overturns.

1o L
T Tmy
>

$DHf8

The inner surface of the
cylinder tube should be

~ 328 GH fini t
@] inished by honing (GH) or
3@3/_ burnishing (RLB) to 0.4 to
3.2pmRmax (0.1100.8 xm
Ra). Specially under severe

lubricating condition, bur-
nishing is required.

Fabric reinforced nitrile rubber adapter Metal (equivalent to BC3) adapter

-143 - F-93

Male Female Male "~ Female .

Nominal number NOK Part Number Nominal number NOK Part Number Nominal number NOK Part Number Nominal number NOK Part Number
VM1-105 CP3097A0 VF1- 105 CPO116A0 VM2- 105 CP3097B0 VF2- 105 CP0115B0
VM1-106 CP3098A0 VF1- 106 CPO117A0 VM2- 106 CP3098B0 VF2-106 CP0795B0
VM1-112 CP3099A0 VF1- 112 CP0118A0 VM2- 112 CP3099B0 VF2-112 CP0796B0
VM1-118 CP3655A0 VF1- 118 CP0848A0 VM2- 118 CP3655B0 VF2-118 CP0O797B0
VM1-120 CP3100A0 VF1- 120 CPO112A0 VM2- 120 CP3100B0 VF2-120 CP0120B0
VM1-125 CP3101A0 VF1- 125 CPO121A0 VM2- 125 CP3101B0O VF2- 125 CP0O011B1
VM1-132 CP3656A0 VF1- 132 CP0O798A0 VM2- 132 CP3656B0 VF2-132 CP0O799B0
VM1-135 CP3343A0 VF1- 135 CPO08B00AO VM2- 135 CP3343B0 VF2-135 CP0402B0

I VM1- 140 CP3102A0 VF1- 140 CP0211A0 VM2- 140 CP3102B0 VF2-140 CP0O122B0
VM1-145 CP3103A0 VF1- 145 CP0123A0 VM2- 145 CP3010B0 VF2-145 CP0012B1
VM1- 150 CP3104A0 VF1i- 150 CP0124A0 VM2- 150 CP3104B0 VF2- 150 CP0438B0
VM1-155 CP3105A0 VF1- 155 CP0125A0 VM2- 155 CP3105B0 VF2- 155 CP0801B0
VM1- 160 CP3038A0 VF1- 160 CP0O071A0 VM2- 160 CP3032B0 VF2- 160 CP0126B0
VM1- 165 CP3025A0 VF1- 165 CP0802A0 VM2- 165 CP3025B0 VF2- 165 CP0463B0
VM1-170 CP3657A0 VF1- 170 CP0O803A0 VM2- 170 CP3657B0 VF2-170 CP0O013B1
VM1-175 CP3061A0 VFi- 175 CPO068AO VM2- 175 CP3061B0 VF2-175 CP0638B0
VM1- 180 CP3013A0 VF1- 180 CPO0O804A0 VM2- 180 CP3013B0 VF2- 180 CP0015B1
VM1-190 CP3413A0 VF1- 190 CP0805A0 VM2- 190 CP3413B0 VF2- 180 CP0806B0
VM1- 199 CP30692A0 VF1- 199 CP0807A0 ViM2- 199 CP3069B0 VF2-199 CP0O078B0 =
VIM1- 200 CP3106A0 VF1- 200 CP0O127A0 VM2- 200 CP3106B0 VF2- 200 CP0128B0 3
VM1-212 CP3676A0 VFi- 212 CPD0B2A0 VM2- 212 CP3676B0 VF2-212 CP0524B0
VM1- 224 CP3658A0 VF1- 224 CP080BAO VIM2- 224 CP3658B0 VF2- 224 CP0809B0

| VMA1-225 CP3677A0 VF1- 225 CPOO70A0 VM2- 225 CP3677B0 VF2-225 CPOB39B1 =

| VM1- 236 CP3107A0 VF1- 236 CP0O810A0 VM2- 236 CP3107B0 VF2- 236 CP0129B0

| VM1- 250 CP3062A0 VF1- 250 CPO0B9A0 VM2- 250 CP3062B0 VF2- 250 CP0563B1

| VM1- 265 CP3108A0 VF1- 265 CP0O130A0 VM2- 265 CP3108B0 VF2- 265 CP0583B1
ViM1- 280 CP3057A0 | VF1-280 CP0O065A0 VM2- 280 CP3057B0 VF2- 280 CP0595B1
VM1- 300 CP3048A0 VF1- 300 CPOQ56A0 VM2- 300 CP3048B0 | VF2-300 CP0612B1
VM1-315 CP3015A0 VF1- 315 CPO811A0 VM2- 315 CP3015B0 VF2-315 CP0017B1
VM1- 335 CP3108A0 VF1- 335 CPO131A0 VM2- 335 CP3108B0 VF2- 335 CP0812B0
VM1- 355 CP3524A0 VF1- 355 CP0813A0 VM2- 355 CP3524B0 VF2- 355 CP0B36B1
VM1- 375 CP3016A0 VF1- 375 CP0O814A0 VM2- 375 CP3016B0 VF2- 375 CPO018B1
VM1- 400 CP3045A0 VF1- 400 CP0815A0 VM2- 400 CP3045B0 VF2- 400 CP0O052B0
VM1- 425 CP3659A0 VF1- 425 CP0849A0 VM2- 425 CP36539B0 VF2- 425 CP0820B0
VM1- 450 CP3660A0 VF1- 450 CP0850A0 VM2- 450 CP3660B0 VF2- 450 CP0816B0
VM1- 475 CP3556A0 VF1- 475 CP0OG71AD VM2- 475 CP3556B0 VF2- 475 CP0851B0
VM1- 500 CP3661A0 | VF1- 500 CP0817A0 VM2- 500 CP3661B0 - VF2-500 CP0818B0
VM1- 530 CP3662A0 | VF1-530 CP0819A0 VM2- 530 CP3662B0 VF2- 530 CP0852B0
VM1- 560 CP3110A0 VF1- 560 CP0132A0 VM2- 560 CP3110B0O VF2- 560 CP0133B0
VM1-600 CP3040A0 VF1- 600 CPO0853A0 VM2- 600 CP3040B0 VF2- 600 CP0046B0
VM1-630 CP3678A0 VF1- 630 CP0854A0 VM2- 630 CP3678B0 VF2- 830 CP0855B0
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PACKINGS FOR BOTH PISTON AND ROD SEALS
NITRILE RUBBER (NBR)

@ Please designate NOK Part number and type & size on your order.

(1) Incase of V packing only VP H 6.3 CV0001FO
!—N inal
‘[_—V packing nfmg;? \—Parl Number
(2) Incase of adapter VM1-6.3 CP3673A0 =
LNominaI number I——Pan Number
(3) In case of the combination of VPH 6.3 - 3 1 1 p—
V packing and adapter l I
(In this case, the part number does ‘
5 ! T f female adapter
not need to be designated.) V packing  Nominal Number of  Type of male adapter 1!?.9,301,“@ reinioreed nmepmr
number V packings 1+ fabrcreinforced itile nbber 5. gquivalent to BC3
in use 2---equivaleni to BC3
@ Please check the application range on pages D-2 and 3 before selecting the type.
V packing only | NOK A505
Material
Adapter Type 1 : NOK 21AG (fabric reinforced nitrile rubber) Type 2 : equivalent to BC3 (bronze)

; If you require packings having dimensions not listed in this dimension table or made of materials
Special order (rubber) other than the standard, new mold might be necessary. In this case, we will submit to you our
quotation for such packings.

1. Atfter fitting into the groove, no initial tightening is necessary.

Caution for application| 2. About the material of adapter
If the operation pressure exceeds 8MPa, use the material of BC equivalent.
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V96 H TYPE PACKINGS FOR BOTH PISTON AND ROD SEALS (EQUIVALENT TO JIS B 2403)

Female adapter

Male adapter ) (fabric reinforced nitrile rubber)
%ahric reinforced nitrile rubber) / Shim
e \A SPBF
? ?235& e 65 /" Remove burrs and overturns
.83 \
' 20°~30"
n o
g
_ / Ct | The surface of the rod should be
& finished by buffing (SPBF) or
S 7 / _ | burnishing (RLB) to 0.8 to 1.6 » |
= = mRmax (0.2 to 0.4 zmRa).
/ 71;ema]e adapter (equivalent to BC3) | Specially under severe lubricating
; condition, burnishing is required.
Male adapter (equivalent to BC3) L
ﬁamgg Nominal Size of Packing panNrﬁ}é-. . Adapter size g‘j::g:?z? ;ir;?(f:; = 4 di 4D
d D B A C 3 4 5
H 6.3 6.3 16.3 CV0001F0 2
H 7.1 7 1741 CV0005F0
H 8 8 18 CV0010F0
H 9 9 19 | CV0018F0
H 10 10 20 25+03 CV0027F0 5 155| 18 205 55
H 412 11.2 21.2 CV0037F0
H 125 12.5 22.5 CV0046F0
H 14 14 24 CV0056F0
H 16 16 26 CV0084F0
H 15 15 28 CV0071F0
H 18 18 31 CV0109F0
H 185 18.5 315 | |___CVO114F0 |
H 20 20 33 CV0132F0
H 224 22.4 35.4 CV0163F0
= e = = 3.0+03 CNOT7EED 6.5 18.5| 215| 245| 35
H 27 27 40 CV0220F0 D—1
H 28 28 41 CV0231F0
H 315 31.5 44.5 CV0280F0 d+1
H 32 32 45 CV0293F0
H 34 34 50 CV1893F0
H 35.5 35.5 51.5 CV0338F0 3
H 40 40 56 CV0369F0
H 45 45 61 CV0417F0
H 47 47 63 CV0440F0
H 50 Y 6 |35+0.3 | CV0456F0 8 215 25 | 285| 4
H 53 53 639 CV0502F0
H 55 55 71 CV0517F0
H 56 56 72 CV0538F0
H 60 60 76 CV0561F0
H 63 63 79 CV0598F0
H 64 64 80 CV0619F0
H 67 67 87 CV0650F0
H 70 70 90 CV0673F0
H 71 71 H CV0700F1
H 75 75 95 CVQ710F0
H 80 80 100 | 40+03| cvo754F0 10 o5 | o9 | 33 | s D—2
H 85 85 105 CV0792F0
H 90 90 110 CV0826F0
H 92 92 112 CV08B49F0 d+2
H 95 95 115 CV0854F0
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Female adapter (fabric reinforced nitrile rubber)

Female adapter (equivalent to BC3)

Male adapter (equivalent to BC3)

H Male adapter (fabric reinforced nitrile rubber)
A

T35 | 20°~30°

Remove burrs and overturns.

The inner surface of the
cylinder tube should be
finished by honing (GH) or
burnishing (RLE) to 0.4 to
3.2¢m Rmax (0.110 0.8 zem
Ra). Specially under severe

Shim Shim lubricating condition, bur-
nishing is required.
Fabric reinforced nitrile rubber adapter Metal (equivalent to BC3) adapter
Male Female Male Female
Nominal number NOK Part Number Nominal number NOK Part Number Nominal number NOK Part Number Nominal number NOK Part Number
VMi- 6.3 CP3673A0 VF1- 6.3 CP0839A0 VM2- 6.3 CP3673B0 VF2- 6.3 CP0840B0
VM1- 7.1 CP3044A0 VF1- 71 CPO051A0 VM2- 71 CP3044B0 VF2- 741 CP0841B0
VM1- 8 CP3081A0 VF1- 8 CP0O775A0 VM2- 8 CP3081B0 VF2- 8 _CP00g1B0
VM1- 9 CP3646A0 VF1- 9 CP0842A0 VM2- 9 CP3646B0 VF2- 9 CP0O776B0
VM1- 10 CP3080A0 VF1- 10 CP0O777A0 VM2- 10 CP3080B0 VF2- 10 CP0778B0
VM1- 11.2 CP3674A0 VF1- 11.2 CP0843A0 VM2- 11.2 CP3674B0 VF2- 11.2 CP0844B0
VMi- 125 CP3077A0 VF1- 125 CP0821A0 VM2- 125 CP3077B0 VF2- 125 CP0086B0
VM1- 14 CP3055A0 VF1- 14 CPO0B3A0 VM2- 14 CP3055B0 VF2- 14 CP0779B0
VM- 16 CP3247A0 VF1- 16 CPO780A0 VM2Z- 168 CP3247B1 VF2- 16 CPQ0781B0
VM1- 15 CP3082A0 VF1- 15 CPO092A0 VM2- 15 CP3082B0 VF2- 15 CP0093B0
VM1- 18 CP3115A0 VFi- 18 CP0O782A0 VM2Z- 18 CP3115B0 VF2- 18 CP0137B0
VM1- 185 CP3647A0 VF1i- 185 CP0845A0 VM2- 18.5 CP3647B0 VF2- 18.5 CP0783B0
VM1- 20 CP3056A0 VF1- 20 CP00B4A0 VM2- 20 CP3056B0 VF2- 20 CP0094B0
VM- 224 CP3083A0 VF1- 224 CPO095A0 VM2- 224 CP3083B0 VF2- 22.4 CP0784B0
VM1- 25 CP3084A0 VFi- 25 CPO097A0 VM2- 25 CP3084B0 VF2- 25 CP0O096B0
VM- 27 CP3648A0 VF1- 27 CP0785A0 VM2- 27 CP3648B0 VF2- 27 CP0786B0
VM1- 28 CP3070A0 VF1- 28 CPO028A0D VM2- 28 CP3070B0 VF2- 28 CP0079B0
VM1- 3156 CP3053A0 VFi- 315 CPQ787A0 VM2- 31.5 CP3053B0 VF2- 315 CP0O061B0
VMi- 32 CP3078A0 VF1- 32 CPQ099A0 VM2- 32 CP3078B0 VF2- 32 CP0087B0
VM- 34 CP3085A0 VFi- 34 CPO100A0 VM2- 34 CP3085B0 VE2- 34 CP0O100B0
VM1- 35.5 CP3649A0 VF1- 355 CP0788A0 VM2- 35.5 CP3649B0 VF2- 365 | CP0788B0
VM1- 40 CP3060A0 VF1- 40 CPO101A0 VM2- 40 CP3060B0 VF2- 40 CPO101B0
VM1- 45 CP3086A0 VF1- 45 CP0102A0 VM2- 45 CP3086B0 VF2- 45 CP0102B0
VM1- 47 CP3650A0 VF1- 47 CP0199A0 VM2- 47 CP3650B0 VF2- 47 CP0198B0
VM1- 50 CP3064A0 VF1- 50 CPQ072A0 VM2- 50 CP3064B0 VF2- 50 CP0O072B0
VM1- 53 CP3087A0 VF1- 53 CPO103A0 VM2- 53 CP3087B0 VF2- 53 CP0103B0
VM1- 55 CP3651A0 VFi- 55 CP0O789A0 VM2- 55 CP3651B0 VF2- 55 CP0O789B0
VM1- 56 CP3652A0 VF1- 56 CP0O790A0 VM2- 56 CP3652B0 VF2- 56 CP0O720B0
VM1- 60 CP3088A0 VF1- 60 CP0O104A0 VM2- 60 CP3088B0 VF2- 60 CP0104B0
VM1i- 83 CP3089A0 VF1- 83 CPO105A0 VM2- 83 CP3089B0 VF2- 63 CP0O105B0
VM1- 64 CP3059A0 VF1- 64 CPQOB7AQ VM2- 64 CP3090B0 VF2- 64 CP0106B0
VM1i- 67 CP3091A0 VF1- 67 CPO107AQ VM2- 87 CP3091B0 VF2- 87 CP0791B0
VM1- 70 CP3051A0 VF1- 70 CP0O029A1 VM2- 70 CP3051B0 VF2- 70 CP0059B0
VM- 71 CP3653A0 VF1- 71 CP0O792A0 VM2- 71 CP3653B0 VF2- 71 CP0733B0
VM1- 75 CP3092A0 VF1- 75 CPO109A0 VM2- 75 CP3092B0 VF2- 75 CP0108B0
VM1- 80 CP3007A0 VF1- 80 CP0O055A0 VM2- 80 - CP3093B0 VF2- 80 CP0002B1
VMi- 85 CP3084A0 VF1- 85 CPO110A0 VM2- 85 CP3094B0 VF2- 85 CP0734B0
VM1- 90 CP3095A0 VF1- 90 CPO111A0 VM2- 90 CP3095B0 VF2- 90 CP0313B0
VM1i- 92 CP3675A0 VF1- 92 CP0846A0 VM2- 92 CP3675B0 VF2- 92 CP0847B0
VM1- 95 CP3096A0 VF1- 95 CPO113A0 Vii2- 95 CP3096B0 VF2- 95 CP0112B0
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TYPE PACKINGS FOR BOTH PISTON AND ROD SEALS (EQUIVALENT TO JIS B 2403)

Female adapter
Male adapter (fabric reinforced nitrile rubber)

{fabric reinforced nitrile rubber) Shim

SPBF

T —;\— Remove burrs and overturns
20°~30°
® 6
ozl 44 2 S
g
i S _QZ_ C* The surface of the rod should be
finished by buffing (SPBF) or
g burnighing (RLB) to 0.8 f0 1.6 u
= mRmax (0.2 to 0.4 xmRa).
/ Female adapter (equivalent to BC3) 5933!3_”3" U"def severe Iubrlicat]ng
Aale agkipter (squivalent o BC) == == condition, burnishing is required.
; : ; : . Installation length H
Eﬁmll?:ri Nominal Size of Packing PMNN(?}};.' - Adapter size Number of packings C i 4D
d D B A C 3 4 5
H 100 100 120 CV0872F0
H 105 105 125 CV0927F0
H 106 106 126 CV0939F0
Hi12 112 132 | 0% %% Cvoseero R I
H118 118 138 CV1896F0
H120 120 140 CV0993F0
H 125 125 150 CV1017F0
H 132 132 157 CV1053F0
H 135 135 160 CV1062F0
H 140 140 165 CV1087F0
H 145 145 170 CV1116F0
H 150 150 175 CV1143F0 D—o
H 155 155 180 CV1176F0
H 160 160 185 CV1183C0 d+2
H 165 165 190 CV1203F0 3
| H 170 170 195 . CV1215F0
| H175 175 200 50T0.3 CV1235F0 12.5 30.5| 355 40.5 6.5
H 180 180 205 CV1260F0
= ~ H1g0 180 215 CV1286F0
s H 199 199 224 CV1308F0
H 200 200 225 CV1315F0
H212 212 237 CV1350F0
‘-—- H 224 224 249 CV1384F0
H 225 225 250 CV1392F0
H 236 236 261 CV1416F0
H 250 250 275 CV1445F0
H 265 265 297 CV1486F0 D—3
H 280 280 312 6104 CV1512F0 16 37 43 49 75 | d+3 -
H 300 300 332 CV1539F0
F-98 - 148 -



Female adapter (fabric reinforced nitrile rubber)

Female adapter (equivalent to BC3) ~H __ Male adapter (fabric reinforced nitrile rubber)

Male adapter (equivalent to BC3) \ C _B_A_ﬁ /
7 /%‘%sﬂ'zo ~30

Remove burrs and overturns.

The inner surface of the
cylinder tube should be
finished by honing (GH) or
burnishing (RLB) to 0.4 to
3.2mRmax (0.1t0 0.8 zm
Ra). Specially under severe
lubricating condition, bur-
nishing is required.

Fabric reinforced nitrile rubber adapter Metal (equivalent tc BC3) adapter
Male Female Male Female
Nominal number NOK Part Number Nominal number NOK Part Number Nominal number NOK Part Number Nominal number NOK Part Number
VM1- 100 CP3008A0 VF1- 100 CP0114A0 VM2- 100 CP3008B0 VF2- 100 CP0O010BA
VM1-105 CP3097A0 VF1- 105 CP0O116A0 VM2- 105 CP3097B0 VF2-105 CP0115B0
VM1- 106 CP3098A0 VF1- 106 CP0O117A0 VM2- 106 CP3098B0 VF2- 106 CP0795B0
VMI1-112 CP3099A0 VF1- 112 CP0O118A0 VM2- 112 CP3099B0 VF2-112 CP0796B0
VM1- 118 CP3655A0 VF1- 118 CP0848A0 VM2- 118 CP3655B0 VF2- 118 CP0797B0
VM1-120 CP3100A0 VF1- 120 CP0O118A0 VM2- 120 CP3100B0 VF2-120 CP0120B0
VM- 125 CP3101A0 VF1- 125 CP0O121A0 VM2- 125 CP3101B0 VF2-125 CP0011B1
VM1-132 CP3656A0 VF1- 132 CP0798A0 VM2- 132 CP3656B0 VF2-132 CP0O799B0
VM1-135 CP3343A0 VF1- 135 CPOB00AD VM2- 135 CP3343B0 VF2-135 CP0402B0
VM1-140 CP3102A0 VF1- 140 CP0211A0 VM2- 140 CP3102B0 VF2- 140 CP0122B0
VM1- 145 CP3103A0 VF1- 145 CP0123A0 VM2- 145 CP3010B0 VF2- 145 CPQ012B1
VM1-150 CP3104A0 VF1- 150 CP0124A0 VM2- 150 CP3104B0 VF2- 150 CP0438B0
VM1-155 CP3105A0 VF1- 155 CP0125A0 VM2- 155 CP3105B0 VF2- 155 CPO801B0O
VM1-160 CP303%A0 VF1- 160 CP0O071A0 VM2- 160 CP3039B0 VF2- 160 CP0126B0
VM1- 165 CP3025A0 VF1- 165 CP0802A0 VM2- 165 CP3025B0 VF2- 165 CP0463B0
VM1- 170 CP3657A0 VF1- 170 CP0803A0 VM2-170 CP3657B0 VF2-170 CP0013B1
VM1-175 CP3061A0 VF1-175 CPO068A0 VM2- 175 CP3061B0 VF2-175 CP0638B0
VM1- 180 CP3013A0 VF1- 180 CP0O804AQ VM2- 180 CP3013B0 VF2- 180 CP0O015B1
VM1-190 CP3413A0 VF1- 180 CP0B05A0 VM2- 190 CP3413B0 VF2- 190 CP0806B0
VM1-199 CP3068A0 VF1- 199 CP0807A0 VM2- 199 CP3069B0 VF2-199 CP0078B0
VM1- 200 CP3106A0 VF1- 200 CP0127A0 VM2-200 CP3106B0 VF2- 200 CP0128B0
VM1-212 CP3676A0 VF1- 212 CP0O062A0 VM2- 212 CP3676B0 VF2-212 CP0524B0
VM1- 224 CP3658A0 VF1- 224 CPQB0BAQ VM2- 224 CP3658B0 VF2- 224 CP0809B0
VM1- 225 CP3677A0 VF1- 225 CPO0O70A0 VM2- 225 CP3677B0 VF2- 225 CP0539B1
VM1- 236 CP3107A0 VF1- 236 CP0810A0 VM2- 236 CP3107B0 VF2- 236 CP0129B0
VM1- 250 CP3062A0 VF1- 250 CPO069A0 VM2- 250 CP3062B0 VF2- 250 CP0563B1
VM1- 265 CP3108A0 VF1- 265 CPO130A0 VM2- 265 CP3108B0 VF2- 265 CP0583B1
VM1-280 CP3057A0 VF1- 280 CPO0B5A0 VM2- 280 CP3057B0 VF2- 280 CP0595B1
VM1- 300 CP3048A0 VF1- 300 CPO056A0 VM2- 300 CP3048B0 VF2- 300 CP0612B1
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DUST SEALS FOR RECIPROCAL MOVEMENT
NOXLAN (AU)

@ Please designate NOK Part number and type & size on your order.

(Example) - Type Dimensions DKI 63 16 5 7

LType Sign L Nominal Size of Dust Seal
described in order of inner diameter(d), outer diameter(D), thicknessi(t)
and height(h)
+ Part Number FD0O064A0

@ Please check the application range on pages D-2 and 3 before selecting the type.

Material NOK U801 + Metal seal ring (SPCC)

-151- F-101

Tl




h

H

$DHB8

TYPE DUST SEALS FOR RECIPROCAL MOVEMENT

SPBF

R =0.3 or below

The surface of the rod should be
finished by buffing (SPBF) or
burnishing (RLB) fo 0.8 fo 1.6
mRmax (0.2 to 0.4 xmRa).
Specially under severe lubricating
condition, burnishing is required.

F-102

Nominal Size of Dust Seal Housing dimensions NOK

d D t h 4d ¢D H Part Number

6.3 16 6.3 16 FDO0DG4A0

71 17 7.1 17 FDO0D95A0

8 18 8 18 FD0O142A0

9 19 9 19 FDO193A0
10 20 5 . 10 20 5423 FD0258A0
11.2 21 11.2 21 ' FD0332A0
12.5 23 12.5 23 FD0412A0
14 24 14 24 FDO513A0
15 25 15 25 FDO586A0
16 26 16 26 FD0OB77A0
18 30 18 30 FD0815A0
20 32 20 32 FDO295A0
22.4 34.4 22.4 34.4 FD1203A0
25 37 6 9 25 37 6183 FD1301A0
27 39 27 39 FD1503A0
28 40 28 40 FD1536A0
30 42 30 42 FD1664A0
31.5 44 315 44 FD1803A0
32 44 32 44 FD1870A0
35 47 35 47 | FD2041A0
35.5 475 35.5 47.5 FD2149A0
38 50 7 10 38 50 7 185 FD2217A0
40 52 40 52 FD2342A0
45 57 45 57 FD2633A0
47 59 47 59 FD2729A0
50 62 50 62 FD2831A0
53 67 53 67 FD2985A0
55 69 55 69 FD3033A0
56 70 56 70 FD3089A0
60 74 60 74 FD3187A0
63 77 63 77 FD3313A0
64 78 64 78 FD3366A0
65 79 " . 65 79 8138 FD3381A0
67 81 67 81 FD3447A0
70 84 70 84 FD3493A0
71 85 71 85 FD3546A0
75 89 75 89 FD3596A0
80 94 80 94 FD3720A0
85 99 85 99 FD3828A0
90 104 90 104 FD3913A0

-152-



DKIltypPE

R =0.3 or below
The surface of the rod should be
finished by buifing (SPBF) or
burnishing (RLB) to 0.8 to 1.6 g
mRmax (0.2 to 0.4 gmRa).
Specially under severe lubricating
condition, burnishing is required.

b |

Nominal Size of Dust Seal Housing dimensions NOK

d D t h ¢d #D H Part Number

92 106 92 106 | FD3957A0

95 109 8 11 95 109 8138 FD3976A0
100 114 100 114 FD4046A0
105 121 105 121 FD4142A0
106 122 106 122 FD4168A0
108 125 108 125 FD4187E0
110 126 110 126 FD4196A0
112 128 112 128 FD4232A0
115 131 9 12 115 131 9135 FD4272E0
118 134 118 134 FD4317A0
120 136 120 136 FD4326A0
125 141 125 141 FD4393A0
130 146 130 146 | FD4438A0
132 148 132 148 FD4476A0
135 155 135 155 FD4492A0
140 160 140 160 FD4533A0
145 165 145 165 FD4578A0
150 170 150 170 FD4615A0
155 175 10 14 155 175 10188 FD4663E0
160 180 160 180 FD4704A0
165 185 165 185 FD4733A0
170 190 170 190 | FD4785A0
175 195 175 195 FD4839A0 .
180 205 180 205 FD4890A0 et
185 210 185 210 FD4941E0
190 215 190 215 FD4969A0
200 225 200 205 FD5048A0
210 235 210 235 FD5129E0
212 237 212 237 B FD5151A0
220 245 220 245 FD5200A0
224 249 5 - 224 249 12101 FD5237A0
225 250 225 250 : FD5245F0
230 255 230 255 FD5277A0
236 261 236 261 FD5326A0
240 265 240 265 FD5336A0
245 270 245 270 FD5379E0
250 275 250 275 FD5396A0
260 285 260 285 i FD5451E0
265 290 265 290 FD5480A0
280 310 280 310 FD5556A0
290 320 16 22 290 320 16 1§12 FD5584E0
300 330 300 330 FD5622A0

-153-
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DUST SEALS FOR RECIPROCAL MOVEMENT
NOXLAN (AU)

E
i
; | @ Please designate NOK Part number and type & size on your order.
.| (Example) - Type Dimensions DWI 40 52 7

Type Sign Nominal Size of Dust Seal
described in order of inner diameter(d), outer diameter(D), and height(h)

+ Part Number FD2342G0

@ Please check the application range on pages D-2 and 3 before selecting the type.

Material NOK U801 + Metal seal ring (SPCC)

F-104 -154 -



ITYPE DUST SEALS FOR RECIPROCAL MOVEMENT

R =0.3 or below

The surface of the rod should be
finished by buffing (SPBF) or
burnishing (RLB) to 0.8 to 1.6
mRmax (0.2 to 0.4 zmRa).
Specially under severe lubricating
condition, burnishing is required.

Nominal Size of Dust Seal Housing dimensions NOK
d D h éd 4D H Part Number
40 52 40 52 FD2342G0
45 57 7 45 57 7185 FD2633H0
50 62 50 62 FD2831F0
55 69 55 69 FD3033F0
60 74 60 74 FD3187H0
61 74 61 74 FD&782E0
63 77 63 77 FD3313E0
65 79 65 79 FD338110
70 84 8 70 84 8188 FD349310
75 89 75 89 FD3596F0
80 94 80 94 FD3720G0
85 99 85 99 FD3828H0
90 104 90 104 FD3913F0
100 114 100 114 FD4046F0
110 126 110 126 FD4196F0
120 136 9 120 136 9183 FD4326F0 B
130 146 130 146 FD4438G0
140 160 10 140 160 10 188 FD4533G0

-155-

F-105
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DUST SEALS FOR RECIPROCAL MOVEMENT
NOXLAN (AU)

@ Please designate NOK Part number and type & size on your order.
(Example) - Type Dimensions DWIR 25 37 6 69

I—Ty;:-e Sign L Nominal Size of Dust Seal
described in order of inner diameter(d), outer diameter(D), thickness(t)
and height(h)
+ Part Number FD1301G0

@ Please check the application range on pages D-2 and 3 before selecting the type.

Material NOK U801 + Metal seal ring (SPCC)

F-106 =156+



DUST SEALS FOR RECIPROCAL MOVEMENT

H
h
t
— e .““"___
o T S -
% | e
R =0.3 or below
'./4 The surface of the rod should be
< I finished by buffing (SPBF) or
burnishing (RLB) to 0.8 to 1.6 x
mRmax (0.2 to 0.4 xmRa).
Specially under severe lubricating
condition, burnishing is required.
Nominal Size of Dust Seal Housing dimensions l NOK
d D t h ¢d #D H Part Number
25 37 25 37 FD1301G0
; 6183
30 42 6 6.9 30 42 e FD1664 10
35 47 7.9 35 47 FD2041 JO
A0 52 7 10 40 52 Tdins FD2342H0
45 57 45 57 FD2633J0
55 69 55 69 FD3033 10
60 74 60 74 FD3187G0
65 79 65 79 FD3381G0
70 84 70 84 | FD3493K0
75 89 75 89 i FD3596 10
80 94 8 113 80 94 8188 FD3720K0
85 99 85 99 FD3828M0
90 104 a0 104 FD3913G0
95 109 95 109 FD3976K0
100 114 100 114 FD4046G0
105 121 105 | 121 | FD4142H0 -
110 126 110 126 o FD4196G0
i 9
120 136 ° 123 120 136 1 FD4326G0
130 146 130 146 FD4438H0 Tt
140 160 10 13.3 140 160 10 158 FD4533H0 | =

-157 - F-107
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DUST SEALS FOR RECIPROCAL MOVEMENT
NOXLAN (AU)

M

@ Please designate NOK Part number and type & size on your order.
(Example) + Type Dimensions DKBI 20 32 6 9

- Part Number

LType Sign \— Nominal Size of Dust Seal
described in order of inner diameter(d), outer diameter(D), thickness(t)
and height(h)
FDO995F0

@ Please check the application range on pages D-2 and 3 before selecting the type.

Material

NOK U801 + Metal seal ring (SPCC)

F-108

-158-




DUST SEALS FOR RECIPROCAL MOVEMENT

SPBF
(Pressure plate system)

|
o| O %
T = = [m]
-8
R =0.3 or below
T Reference — _——
bUSEE Cogmn ) DAL oLt o
burnishing (RLB) to 0.8 to 1.6 x
mRmax (0.2 to 0.4 xmRa).
Specially under severe lubricating
condition, burnishing is required.
Nominal Size of Dust Seal = Housing dimensions NOK
d D t h ad #D ?S H B Part Number
20 32 20 32 27 FD0295F0
25 37 6 9 25 37 32 6185 FD1301E0
30 42 30 42 37 FD1664E0
32 44 32 44 38 FD1870EQ
34 46 34 46 41 FD1962E1
35 47 35 47 42 FD2041E1
38 50 7 10 38 50 45 7183 FD9940E0
40 52 40 52 47 FD2342F0
45 57 45 57 52 FD2633G0
50 62 50 62 57 4 FD2831E0
55 69 55 69 62 FD3033E1
680 74 60 74 67 FD3187E0
65 79 11 65 79 72 FD3381E0
70 84 70 84 77 FD3493E0
75 89 8 75 89 82 8138 FD3596E0
80 94 12 80 94 87 o FD3720E0
85 99 85 99 92 FD3828G0 R
a0 104 11 90 104 97 FD3913E0 !
95 109 95 109 102 FD3976E0 I
100 114 100 114 107 FD4046E1 ;
105 121 105 121 113 FD6722E0Q I
110 126 | 110 126 118 FD4196E0 I
115 131 9 12 115 | 131 123 9188 . FD4272 10
120 136 120 136 128 FD4326E0 T
130 148 130 146 138 FD4438F0
140 160 10 14 140 160 150 10 188 FD4533E0

-159- F-109
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DUST SEALS FOR RECIPROCAL MOVEMENT
NITRILE RUBBER (NBR)

@ Please designate NOK Part number and type & size on your order.
(Example) « Type Dimensions DKB 14 24 5 7

LType Sign L Nominal Size of Dust Seal
described in order of inner diameter(d), outer diameter(D), thickness(t)
and height(h)
+ Part Number ARO0513F5

@ Please check the application range on pages D-2 and 3 before selecting the type.

Material NOK A795 + Metal seal ring (SPCC)

F-110 -160 -



TYPE DUST SEALS FOR RECIPROCAL MOVEMENT

(Pressure plate system)

#D
#DH8

R =0.3 or below

Reference T_h. ——f e ——
P g surface of the rod should be
a0 (__Circlip system finished by buffing (SPBF) or
30 burnishing (RLB) 10 0.8 o 1.6 ¢
mRmax (0.2 to 0.4 xmRa).
Specially under severs lubricating
condition, burnishing is required.

Nominal Size of Dust Seal Housing dimensions NOK

d D t h ¢d ¢D S H B Part Number
14 24 5 . 14 24 19 5 435 ARO513F5
16 26 16 26 21 : AR0677E5
18 30 18 30 25 AR0815F5
20 32 20 32 o7 ARD995E1
22 34 22 34 29 | AR1121F5
22.4 34.4 6 9 22.4 34.4 29 6183 AR1203F5
25 37 25 37 32 AR1301H5
28 40 28 40 35 AR1536 F5
30 42 30 42 37 AR1664 F5
31.5 44 31.5 44 38.5 AR1803G5
32 44 32 44 39 AR1870F5
35 47 35 47 42 AR2041E5
355 475 . 10 35.5 475 | 425 7488 | AR2149F5
36 48 36 48 43 o BR1418E5
40 52 40 52 47 4 | AR2342E5
45 57 45 57 52 AR2633G5
50 62 50 62 57 AR2831F5
55 69 55 69 62 AR3033F5
56 70 56 70 63 AR3089G5
60 74 60 74 67 AR3187G5
63 77 63 77 70 AR3313F5
65 79 65 79 72 AR3381 F5
70 84 § - 70 84 77 8188 AR3493 F5
75 89 75 89 82 : AR3596G5
80 94 80 94 87 AR3720 15
85 99 85 99 92 AR3828F5
90 104 80 104 97 AR3913E0
95 109 95 109 102 AR3976G5
100 114 100 114 107 AR4046G5

-161- F-111
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=
RS

SPBF

168 (F’ressure plate system)

0.88

Reference

C

Circlip system

)

TYPE DUST SEALS FOR RECIPROCAL MOVEMENT

H B

R =0.3 or below |

The surface of the rod should be
finished by buffing (SPBF) or
burnishing (RLB) to 0.8 to 1.6 &
mRmax (0.2 to 0.4 umRa).
Specially under severe lubricating

condition, burnishing is required.

Nominal Size of Dust Seal Housing dimensions NOK
d D t h $d ¢D S H Part Number
105 121 105 121 113 AR4142F5
110 126 110 126 118 AR4196F5 ~
112 128 9 12 112 128 120 oy AR4232F5
120 136 120 136 128 AR4326E5
125 141 125 141 133 AR4393F5
140 160 140 160 150 AR4533G5
145 165 145 165 155 AR4578E5
150 170 150 170 180 AR4615E5
155 175 10 14 155 175 165 1085 AR4663E5
160 180 160 180 170 AR4704G5
170 190 170 190 180 AR4785E5
175 195 175 195 185 AR4839F5
180 205 180 205 191 AR4890G5
200 225 12 17 200 225 212 1017 AR5048G5
225 250 225 250 237 s AR5245F5
250 275 250 275 262 AR5396F5
-162 -
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DKHTYPE

DUST SEALS FOR RECIPROCAL MOVEMENT
NITRILE RUBBER (NBR)

@ Please designate NOK Part number and type & size on your order.
DKH 10 20 5 7

LType Sign L Nominal Size of Dust Seal
described in order of inner diameter(d), outer diameter(D), thickness(t)
and height(h)

(Example) - Type Dimensions

+ Part Number AROQ258E5

@ Please check the application range on pages D-2 and 3 before selecting the type.

NOK A785 + Metal seal ring (SPCC) : Outer diameter 300mm or less

Material
= NOK A104 -+ Metal seal ring (SPCC) & Quter diameter more than 300mm

-163- F-113



| TYPE DUST SEALS FOR RECIPROCAL MOVEMENT

-1 | O
| e

R =0.3 or below

jg The surface of the rod should be

I finished by buffing (SPBF) or

burnishing (RLB) to 0.8 to 1.6 .

mRmax (0.2 to 0.4 zmRa).

Specially under severe lubricating

1 condition, burnishing is required.
Nominal Size of Dust Seal Housing dimensions NOK

d D t : h sd #D H Part Number
10 20 . 7 10 20 5 19 AR0258E5
15 25 15 25 ik ARO586E5
20 32 20 32 AR0995F5
224 34.4 224 34.4 AR1203G5

25 37 6 9 25 37 6183 AR1301F5
28 40 B 28 | 40 | AR1536G5
30 42 30 42 AR1664G5
35 | 47 35 47 AR2041F5
35.5 475 35.5 475 | AR2149 J5

40 52 7 10 40 52 7355 AR2342F5
45 57 45 57 AR2633 15
50 62 _ 50 62 AR2831H5
55 69 __ 55 69 AR3033G5

60 74 60 74 AR3187J5
65 79 65 79 AR3381G5
80 94 | 8 11 80 94 gus | AR3720H5
85 99 85 99 - L | AR3828G5
a0 104 90 104 : AR3913F5
95 109 95 109 AR3976H5
100 114 100 114 AR4046E5
105 121 105 121 AR4142E5
120 136 9 12 120 136 9133 AR4326H5
; 130 146 130 146 AR4438E5
BT 175 10 14 155 175 1084 AR4663F5

210 235 | 210 235 AR5129E5
- 230 255 230 255 AR5277E5
240 , 265 12 17 240 265 242 | AR5336E5
250 ' 275 250 275 AR5396E5
265 290 265 290 AR5480E5
300 330 300 330 AR5622B5
310 340 310 340 AR5668B5
315 345 16 22 315 345 16 331 ARG685B5
330 360 330 360 | ARS5741B5
335 365 335 365 AR5761B5

440 480 18 24 440 480 18131 AR6021B5
460 490 460 490 08 AR6073B5
— a7 510 i 5 470 510 20z AR6094B5
500 530 ; 16 22 500 530 16382 AR6140B5

F-114 -164-
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DSITYPE

DUST SEALS FOR RECIPROCAL MOVEMENT
NOXLAN (AU)

@ Please designate NOK Part number and type & size on your order.

(Example) - Type Dimensions DS 6.3
LType Sign —— Nominal Size of Dust Seal
described in order of inner diameter{d), outer diameter(D), thickness(t)

+ Part Number

143 45 6

FQO0000DO0

and height(h)

@ Please check the application range on pages D-2 and 3 before selecting the type.

Material

NOK U801

F-116

-166-




D S I TYPE DUST SEALS FOR RECIPROCAL MOVEMENT (INSTALLED IN INTERNAL GROOVE)

#D

H+g.3 B

R =0.3 or below

The surface of the rod should be
finished by buffing (SPBF) or
burnishing (RLB) to 0.8 to 1.6 »
mRmax (0.2 te 0.4 xmRa).
Specially under severe lubricating
condition, burnishing is required.

Nominal Size of Dust Seal Housing dimensions = NOK
d D i h sd sD 4S H B Part Number
6.3 14.3 6.3 14.3 10.3 FQO000D0
8 16 8 16 12 FQ0002D0
9 17 9 17 13 FQO003D0
10 18 10 18 14 _FQ0004D0
11.2 19.2 11.2 19.2 15.2 FQ0005D0
125 20.5 12.5 20.5 16.5 FQ0008D0
14 22 14 22 18 FQO0007D0
15 23 45 6 15 23 19 5 FQ0008D0
16 24 16 24 20.3 FQo0011D0
18 26 18 26 22.3 FQ0013D0
20 28 20 28 24 FQ0014D0
22.4 30.4 22.4 30.4 26.4 FQ0016D0
235 | 315 | 23.5 31.5 27.5 FQO0017D0
25 33 25 33 29 FQO0018D0
28 36 28 36 32 FQ0023D0
30 38 30 38 34 5 FQO025D0
31.5 39.5 31.5 39.5 35.5 FQ0027D0 |
35 43 35 43 39 FQ0031D0 i
35.5 43.5 35.5 43.5 39.5 FQ0034D0
40 48 40 48 44 FQO0035D0
45 53 45 53 49 FQO039D0
455 535 | 455 53.5 49.5 FQ0864D0
50 58 50 58 54 FQO0041D0 -
53 61 5 6.5 53 61 57 6 FQO044D0 et
54.5 62.5 54.5 62.5 58.5 FQO0857D0
55 63 55 63 59 FQO045D0
56 64 56 64 60 FQ0048D0
60 68 60 68 64 FQ0049D0
62 70 62 70 66 FQ0856D0
63 71 63 71 67 FQO0054D0
65 73 65 73 69 FQO0057D0
67 75 67 75 71 FQ0058D0
70 80 70 80 75 FQO0059D0
71 81 71 81 76 FQ0062D0
75 85 75 85 80 FQO063D0
76 86 76 86 81 FQO0250D0
80 90 80 90 85 FQ0064D0
85 95 85 g5 90 FQO066D0
90 100 6 8 90 100 95 7 3 FQ0070D0
95 105 95 105 100 FQO071D0
97 107 97 107 102 FQ0251D0
100 110 100 110 105 FQ0072D0
105 115 105 115 110 FQO0075D0
106 116 106 116 111 FQ0078D0
110 120 110 120 115 FQ0079D0

- 167 -
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. TYPE DUST SEALS FOR RECIPROCAL MOVEMENT (INSTALLED IN INTERNAL GROOVE)

H*3® B

i—[ 6 12,55 EF: o

=3

—1-—1 2|8
R =0.3 or below
The surface of the rod should be
—ea——— finished by buffing (SPBF) or
N A burnishing (RLB) to 0.8 to 1.6
mRmax (0.2 to 0.4 xmRa).
Specially under severe lubricating
condition, burnishing is required.
Nominal Size of Dust Seal Housing dimensions NOK
d D 1 h ¢d ¢D $S H B Part Number
112 122 112 122 117 FQO082D0
118 128 6 8 118 128 123 7 FQO0085D0
120 130 120 130 125 FQO087D0
125 138 125 138 132 | FQO0091D0
130 143 130 143 137 FQO0093D0
132 145 132 145 139 FQO095D0
140 153 140 153 147 4 FQO00387D0
145 158 145 158 152 FQO098D0
150 163 150 163 157 FQO0101D0
155 168 155 168 162 FQO0103D0
160 173 160 173 167 FQO0105D0
170 183 170 183 177 FQO106D0
175 188 175 188 182 FQ0108D0
180 193 180 193 187 FQO0111D0
185 198 7 95 185 198 192 8 FQ0114D0
190 203 ’ 190 203 197 FQO115D0
e 199 212 199 212 206 FQ0116DQ
200 213 200 213 207 FQO0117D0
204 217 204 217 211 FQ0119D0
- 210 223 210 223 217 FQO120D0
215 228 215 228 222 FQ0408D1
220 233 220 233 227 FQO0123D0
| 224 237 224 237 231 5 FQQ124D0
e 225 238 225 238 232 FQQ125D0
230 243 230 243 237 FQ0127D0
240 253 240 253 247 FQ0129D0
250 263 250 263 257 FQO0130D0
260 275 260 275 268 FQ0134D0
270 285 270 285 278 FQO0135D0
280 295 9 12 280 295 288 10 FQ0136D0
290 305 280 305 298 FQ0138D0
300 315 300 315 308 FQO0139D0

F-118 -168-



LBlrvee

DUST SEALS FOR RECIPROCAL MOVEMENT

NOXLAN (AU)

@ Please designate NOK Part number and type & size on your order.

(Example) - Type Dimensions LBl

« Part Number

@ Please check the application range on pages D-2 and 3 before selecting the type.

18 26 45 6

LType Sign \— Nominal Size of Dust Seal
described in order of inner diameter(d), outer diameter(D), thickness(t)
and height(h)
FQ0013C0

Material

NOK U583

-169 -
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SPBF

\TYPE DUST SEALS FOR RECIPROCAL MOVEMENT (INSTALLED IN INTERNAL GROOVE)

R =0.3 or below
R1=0.5 or below

The surface of the rod should be
finished by buffing (SPBF) or
burnishing (RLB) to 0.8 to 1.6 &
mRmax (0.2 to 0.4 gmRa).
Specially under severe [ubricating

condition, burnishing is required.

Nominal Size of Dust Seal Housing dimensions NOK
d D t h #d #D 43 H B Part Number
18 26 18 26 22.3 FQO013C0
20 28 20 28 24.3 FQO0014C0
22 30 22 30 28.3 FQ0651C0
224 304 45 6 224 30.4 26.7 5 i FQO016C0
25 33 25 33 29.3 FQ0018C0
26 34 26 34 30.3 FQO841C0
28 36 28 36 32.3 FQO0023C0
30 38 30 38 34 FQO025C1
315 39.5 31.5 39.5 355 FQO027C0
32 40 32 40 36 FQO0568C1
34 42 34 42 38 FQO0285C0
35 43 35 43 39 FQO0031C1
35.5 43.5 35.5 43.5 39.5 FQO034C0
38 46 38 46 42 FQ0281C1
40 48 40 48 44 FQ0035C1
45 53 5 6.5 45 53 49 3] FQ0039C1
48 56 48 56 52 FQO272C0
50 58 50 58 54 FQ0041C0
55 63 55 63 59 FQO045C1
56 64 56 64 60 FQ0048CA
58 66 58 66 62 FQ0286C0
60 68 60 68 64 FQO049C1
63 71 63 71 67 FQO054C0
65 73 65 73 69 FQOQ57C1
70 80 70 80 75 FQOO053C0
71 81 71 81 76 FQ0062C0
75 85 75 85 80 FQO063C0
80 90 80 90 85 FQO064C0
85 95 5 8 85 95 90 7 FQ0066C0
20 100 90 100 95 FQO070C0
95 105 95 105 100 FQO071C0
100 110 100 110 105 FQO072C0
105 115 105 115 110 3 FQOO075C0
112 122 112 122 117 FQo082C0
125 138 125 138 132 FQO091C0
140 153 140 153 147 FQO097C0
150 163 150 163 157 FQO101C0
180 193 7 9.5 180 193 187 8 FQO111C0
185 198 185 198 192 FQ0114C0
200 213 200 213 207 FQ0117C0
210 223 210 223 217 FQQ120C0
250 265 9 11:5 250 265 258 10 FQO0131C0
F-120 -170 -



LB HTYPE

DUST SEALS
NITRILE RUBBER (NBR)
FLUORORUBBER (FKM)

Tl

@ Plcase designate NOK Part number and type & size on your order.

(Example) - Type Dimensions LBH 125 205 45 6 e

I—Type Sign L Nominal Size of Dust Seal
described in order of inner diameter(d), outer diameter(D), thickness(t)

and height(h)
= Part Number CLO447CH

@ Pleasc check the application range on pages D-2 and 3 before selecting the type.

Standard : NOK A505

Material
Heat resistant type © NOK F357

_{71- F-121



H+0.2 B
12588 §
d
=} R
e R 1.6
6835 H 0.88

TYPE DUST SEALS (INSTALLED IN INTERNAL GROOVE)

SPBF

P | z E e s
R =0.3 or below
R1=0.5 or below
- fnished by buting. (SPEF) o
_Ej____ 3 burnishing }ERLB) tug{],B to 1.6
mRmax (0.2 to 0.4 pmRa).
Specially under severe |ubricating
condition, burnishing is required.
Nominal Size of Dust Seal : Housing dimensions Standard (A505) Heat resistant (F357)
d D t h éd ¢D 45 H | B | NOKPartNumber | Nominal number | NOK Part Number | Nominal number
12.5 20.5 125 20.5 16.8 CL0447CH LBH-12.5
14 | 22 | | 14 22 18.3 CL0432C0 LBH-14 [
16 24 | 16 24 20.3 CL0293C0 LBH-16 CL0293C3 LBH-16F
18 | 26 18 26 22.3 CLO011C0 LBH-18 CLO011C6 LBH-18F
a0 28 | 45 6 20 28 24.3 5 CL0017C0 LBH-20 CLO017C4 LBH-20F
22 30 22 30 26.3 CL0240C0 LBH-22
224 304 22.4 30.4 26.7 CL0026C3 LBH-22.4 [ CLO026CE LBH-22.4F
25 | 33 | 25 33 29.3 CL0031CO | LBH-25 | CLO031C2 | LBH-25F
28 36 28 36 32.3 CL0042C0 LEBH-28 CLO042C4 | LBH-28F
30 38 30 38 34 CLO050C0 L BH-30 CLO050C3 LBH-30F
318 39.5 31.5 39.5 35.5 CL0054C0 LBH-31.5 | CL0054C3 LBH-31.5F
32 40 32 40 36 CL0363C0 LBH-32 CLO363C3 LBH-32F
35 43 35 43 39 2 CLO066C1 LBH-35 | CLO0EBC4 LBH-35F
35.5 43.5 | 355 43.5 39.5 ~ CL0072C0 LBH-35.5 | CL0072C4 LBH-35.5F
36 44 36 44 40 CL0O335C1 LBH-36
40 48 40 48 44 CL0077C2 | LBH-40 | CLO077C4 | LBH-40F
45 53 5 65 45 53 49 6 CLO085CO LBH-45 CL0085C4 LBH-45F
50 | 58 ) 50 58 54 CLO087C3 LBH-50 CLO087C5 LBH-50F
53 61 53 61 57 CLO100C0O LBH-53 CLO100C2 LBH-53F
55 63 55 63 59 CL0104CO | LBH-55 | CL0104C2 | LBH-55F
o6 64 | 56 64 60 CLO105C1 LBH-56 CLO105C4 LBH-56F
60 68 |60 68 64 CLO107C0O LBH-60 CLo107C2 LBH-60F
63 71 63 71 67 CLO109CA LBH-63 CL0109C3 LBH-63F
65 73 65 73 69 CLO115C0 LBH-65 CLO115C2 LBH-65F
67 75 67 75 71 CLO118CA LBH-67
70 80 70 80 75 CLO121C0 LBH-70 CLO121C3 LBH-70F
71 81 71 a1 76 CL0125C0 LBH-71 CL0125C2 LBH-71F
75 85 75 85 80 CL0127C0 LBH-75 CLO127C2 LBH-75F
80 90 6 8 80 30 85 7 3 CL0138CH L BH-80 CL0138C3 LBH-80F
85 95 85 95 30 CL0142C0 LBH-85 CL0142C3 LBH-85F
90 100 90 100 95 CL0149C0 LBH-90 CLO149C4 LBH-90F
95 105 95 105 100 CLO152C0 L BH-95 CL0152C3 LBH-295F

Remark ) The Part number and the one stamped’ on the product might be different in case of the heat resistant type.

F-122
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H*0.2 B

h 1258 R

-
e A A SPBF

4 -1 DO R e ===

ST R =0.3 or below
R1=0.5 or below
surf f the rod should be
f_ T ﬁﬂ?sﬁé‘d a{t::ifobuﬁ?ngo (gPOBF) or
_ S burnishing (RLB) to 0.8 to 1.6 x
mRmax (0.2 to 0.4 xmRa).
Specially under severe lubricating

condition, burnishing is required.

Nominal Size of Dust Seal Housing dimensions Standard (A505) Heat resistant (F357)

d D £} 7h #d +D $S l H B NOK Part Number | Nominal number | NOK Part Number | Nominal number
100 [ 110 100 | 110 | 105 | | CLoi54C2 | LBH-80 | CLO154C4 | LBH-80F
108 115 105 115 110 CL0476C0 LBH-85A
106 116 106 116 111 CLO162C0 LBH-85

110 | 120 6 8 | 110 | 120 | 115 | 7 CL0448C0 | LBH-90 CL0448C2 | LBH-90F
112 | 122 112 | 122 | 117 CloigsC2 | LBH95 | CLO166C3 | LBH-95F
115 125 115 125 120 CL0478C0 LBH-98
118 128 118 128 123 CLO466C0 LBH-100
125 | 138 125 | 138 | 132 | 3 CL0171C0 | LBH-106 | CL0171C3 | LBH-100F
132 145 132 145 139 CLO174C0 LBH-112
140 153 140 153 147 CLO179C1 LBH-112A | CL0179C4 LBH-112F
145 158 7 95 145 158 152 8  CL0182C0 LBH-118
150 163 ’ 150 163 157 CLO185C0 LBH-125
160 173 160 173 167 CL0188CH LBH-130 CL0188C3 LBH-125F

174 160 | 174 | 167 CL0487C0 | LBH-132 —
165 178 B 165 178 172 CLO190C0 LBH-136
170 185 11 14 170 185 178 12 5 CL0O191C0 LBH-140
175 | 188 175 | 188 | 182 CLO193C0 | LBH-145
180 193 180 193 187 CLO196C1 LBH-150 CLO196C4 LBH-150F
194 180 194 187 CL0489C0 LBH-155
200 213 7 95| 200 213 207 8 3 CLO198CH LBH-160 CL01938C3 LBH-145F
205 218 205 218 212 CLO446C0 | LBH-165
210 | 223 210 | 223 | 217 CL0324C1 | LBH-175
224 237 224 237 231 CL0204C1 LBH-180 CL0204C2 LBH-180F
240 256 10 13 240 256 248 11 CLO300CO LBH-190 —
250 | 266 | 9 | 12 | 250 | 266 | 268 | 10 | , | CLO207C0 | LBH-200
266 10 13 250 266 258 {1 D CLO267C0 LBH-204

280 296 9 12 280 296 288 10 CL0212C0 LBH-224 CLo212C2 LBH-200F

355 375 10 14 355 375 365 11 _ CLo301C0 LBH-230 -
500 520 11.5 15.5 | 500 520 510 12.5 3 CL0460C0 LBH-240

Remark ) The Part number and the one stamped’ on the product might be different in case of the heat resistant type.

-173 - F-123






H BYTYPE

BUFFER RING
NOXLAN (AU) + POLYAMIDE RESIN (PA)

@ Please designate NOK Part number and type & size on your order.
(Example) - Type Dimensions HBY 355 51 6

— Type Sign 1— Nominal Size of Buffer Ring

described in order of inner diameter(d), outer diameter(D), and height(h)

- Part Number FQO795F0

@ Please check the application range on pages D-2 and 3 before selecting the type.

Material NOK U801 + NOK 80NP

-175-
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TYPE BUFFERRING

H#g2 HOW TO DETERMINE B DIMENSION

12583 B Please determine B dimension according to the table
below. If you require larger B dimension because of the
cylinder configuration, please consult NOK.

. 7 Maximum Servics Pressure 35MPa 42MPa 50MPa
B Dimension d+0.8 d+0.4 d=4+0.25
[N - R | )
- -
= or below
Nominal Size of Buifer Ring Housing dimensions _ NOK

d D h éd #D H Part Number
355 51 35.5 51 FQO795F0
40 555 40 55.5 FQO253F1
45 60.5 45 60.5 FQO254FA
50 - 65.5 50 65.5 FQO255F1
55 705 55 70.5 FQO256F1
60 75.5 60 5.5 FQO257F1
65 805 65 80.5 FQO258F1
70 85.5 70 85.5 FQ0244F1
75 90.5 75 90.5 FQO0245F1
80 95,5 80 95.5 FQO246F1
85 1005 85 100.5 FQO259F1
90 105.5 90 105.5 | FQO260F1
95 1105 95 1105 | _FQO575F0
100 1155 6 100 1155 63 FQO261F1
108 120.5 105 120.5 i FQO629F0
110 125.5 110 125.5 FQO262F1
115 130.5 115 130.5 FQO868F0
120 135.5 120 135.5 FQO263F1
125 140.5 125 140.5 FQO842F0
= _ 130 145.5 130 145.5 e FQO264F1
132 147.5 132 147.5 FQO784F1
135 150.5 135 150.5 FQO304F0
140 155.5 140 165.5 FQO265F1
il 150 165.5 150 1655 FQO871F1
160 175.5 160 175.5 FQO433F1
170 185.5 170 185.5 FQOB03F0
180 195.5 180 195.5 FQO451F0
190 205.5 180 205.5 FQO646F0
200 221 25 200 221 8 FQO830FQ
210 231 ) 210 231 FQO824F0

F-126 -176 -




HBTSe:

BUFFER RING

RAREFLON (PTFE) + NITRILE RUBBER (NBR)

@ Please designate NOK Part number and type & size on your order.

(Example) - Type Dimensions HBTS 40 555 5.9

= Part Number

@ Please check the application range on page D-4 before selecting the type.

LType Sign \— Nominal Size of Buffer Ring )
described in order of inner diameter(d), outer diameter(D), and height(h)

GS0707V2

Material

NOK 19YF + NOK A626

- 177 -
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¢D
d

BUFFER RING

1258 B /

H 2

Extrusiongap : 9

Remove burrs and overturns

HOW TO DETERMINE B DIMENSION

To determine ¢ B dimension, please refer to the graph in the right for the
maximum extrusion gap (also refer page 26) considering the eccentricity of

operating condition.

| R =0.30r beft-)w

The surface of the rod should be
finished by buffing (SPBF) or
burnishing (RLB) to 0.8 to 1.6
mBmax (0.2 to 0.4 xmRa).
Specially under severe lubricating
condition, burnishing is required.

08

-g 08

fo)

A

2 .

A

o 0.4

: N

o

= \
Qrnax
{(mm) 02

9 10 20 a0 40

Oil pressute (MPa)

Extrusion Limit

: Nominal Size of Buffer Rin Housing dimensions NOK
Nominal Number r D g b e ggsD w Etliih
I HBTS 40 40 555 40 55.5 GS0707Vv2
45 45 60.5 45 60.5 G50708vV2
50 50 65.5 50 655 GS0709V2
55 55 70.5 5h L 70.5 GS0710v2
60 60 75.5 60 | 755 GS0711V2
65 65 80.5 65 80.5 GS0712v2
70 70 85.5 70 855 G30713ve
75 75 905 i 75 90.5 & GS0714V2
=20 80 80 95.5 ’ 80 95h.5 GS0715V2
85 85 100.5 85 100.5 GS0716V2
a0 a0 106.5 90 105.56 GS0717V2
e 100 100 115.5 100 115.5 GS0718V2
110 110 125.5 110 125.5 | GS0719v2
120 120 135.5 120 135.5 GS0720v2
130 130 145.5 130 145.5 GSs0721v2
140 140 155.5 140 155.5 GS0722v2

F-128
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RYTTYPE

WEAR RING
RAREFLON (PTFE)

@ Please designate NOK Part number and type & size on your order.

(Example) - Type Dimensions RYT

+ Part Number

@ Please check the application range on page D-4 before selecting the type.

|—Type Sign I— Nominal Size of Wear Ring
described in order of thickness(t) and height(h)

GZ1291V0

Material

NOK 05ZF

-179-
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TYPE WEARRING

#One roll length is 10 m.

#B dimension should be
determined according
to the packing used.

@
T
[m}
-
GH
3.28
| 045
EI;US or below

The inner surface of the cylinder tube should be finished by honing
(GH) or burnishing (RLB) to 0.4 to 3.2,um Rmax (0.1 to 0.8 xm Ra).
Specially under severg lubricating condition, burnishing is required.

(Remark) Determine the length of wear ring = L according to

the formula below.

L=mx + (D-t) -S

i 1a4
s ||
Nominal Nominal Size of Wear Ring Housing dimensions NOK
PR Number t h S +D éd H Part Number
RYT 8 : 8 1~15 18 ~63 T 8 GZ1291V0
10 10 1~2 33~80 10 GZ1292V0
15 15 15~3 41~130 15 GZ1293V0
| 20 2~4 65~ 160 20 GZ1294V0
25 25 2~6 85~ 225 25 GZ1295V0
30 2.5 30 3~6.5 112 ~250 D—5 30 GZ1296V0
35 3 | 35~8 132~300 35 GZ1297V0
40 40 4~9 150 ~ 350 40 GZ1298V0
45 45 4~10 165~400 45 GZ1298V0
50 50 5~11 205 ~450 50 GZ1300V0
55 3 55 6~13 230 ~500 D—6 55 - GZ1301v0
60 60 7~15 260 ~600 60 GZ1302V0
70 70 8~28 290 ~ 1000 70 GZ1303V0

RYT type wear ring of other dimensions than the above can be available on demand.

F-130

- 180 -



WRTYPE

WEAR RING

FABRIC REINFORCED PHENOLIC RESIN

@ Please designate NOK Part number and type & size on your order.
(Example) - Type Dimensions

- Part Number

@ Please check the application range on page D-4 before selecting the type.

Material

WR

14 18 8

l— Type Sign

GW0241P0

NOK 12RS

Nominal Size of Wear Rin

described in order of inner diameter(d), outer diameter(D), and height(h)

-181-
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H*3!

B

TYPE WEAR RING (FOR U TYPE PACKINGS)

#D
#d

Remove burrs and overturns

Remark} B dimension should be

determined according
to the packing used.

H=0.3 or below

The inner surface of the cylinder tube should be finished by -hEr-l'ing-]

(GH) or burnishing (RLB) to 0.4 to 3.2zm Rmax (0.1 to 0.8 xm Ra).
Specially under severe lubricating condition, burnishing is required.

. Nominal Size of Wear Rin Housing dimensions
Nominal Number q D h 9 i ad g ) H PartNN%ﬁ‘!ber
WR 18 14 18 14 18 GW0241P0
19.2 15.2 19.2 15.2 19.2 GW0242P0
20 16 20 16 20 GW0243P0
22 18 22 18 22 GW0244P0
24 20 24 20 24 GWO0245P0
25 21 25 8 21 25 8 GW0246P0
26 22 26 22 26 GW0247P0
28 24 28 24 28 GWO0248P0
30 26 30 2 26 30 GW0249P0
31 27 31 27 31 GWO0250P0
315 27.5 315 27.5 315 GWO0251P0
33 29 33 29 33 GW0252P0
35 31 35 31 35 GWO0253P0
35.4 31.4 354 10 31.4 35.4 10 GW0254P0
355 315 355 31.5 35.5 _ GW0255P0
38 34 38 34 38 GWO0256P0
40 36 40 36 40 GW0257P0
4 37 41 37 41 GWO0258P0
43 38 43 38 43 GW0259P0
44.5 39.5 445 39.5 445 GW0260P0
45 40 45 40 45 GW0261P0
50 45 50 45 50 GWOO006P1
51.5 46.5 51.5 15 46.5 515 15 GW0263P0
= 55 50 55 50 55 | GW0264P0
56 51 56 51 56 GWO0010P1
60 55 60 55 60 GWO0012P1
61 b6 61 25 - 56 | 61 GW0267P0
63 58 63 58 63 GWO0268P0
o 65 60 65 60 65 GWO0269P0
66 61 66 61 66 GW0270P0
69 64 69 64 69 GWO0271P0
70 65 70 20 65 70 20 GWO0019P1
71 66 71 66 71 GWO0192P1
75 70 75 70 75 GW0021P1
76 71 76 71 76 GWO746P0
80 75 80 75 80 _ GwWoo027P1
85 79 85 79 85 GWO0030P1
90 84 a0 84 90 GWO036P1
a5 89 95 25 8 89 95 -y GWO0167P1
100 94 100 94 100 GWO041P3
F-132 -182 -



/%53%? 20°~30°
25 |

D
#d

)

o e mah P

Remove burrs and overturns

Remark) B dimension should be

determined according
to the packing used.

R=0.3 or below

h = ]
I~ g The inner surface of the cylinder tube should be finished by huning'
(GH) or burnishing (RLB) to 0.4 to 3.2:m Rmax (0.1 to 0.8 xm Ra).
Specially under severe lubricating condition, burnishing is required.
2 Nominal Size of Wear Rin Housing dimensions NOK
Nominal Number q D h : t ad : ¢D H Part Number
WR 105 99 105 o5 99 105 o5 GW0278P0
110 104 110 104 110 GWO0051P1
112 106 112 3 106 112 | GW0280P0
115 109 115 109 115 GWO0055P2
120 114 120 30 114 120 30 | Gwo0059P1
125 119 125 119 . 125 Gwo283P0
130 123 130 123 130 GWO0085P1
132 125 132 125 132 | GW0285P0
140 133 140 35 35 133 140 35 GWO0075P1
150 143 150 ' 143 150 GWO0086P1
157 150 167 | 40 150 157 40 GW0287P0
160 153 160 153 160 GW0093P2
165 157 165 157 165 ~ GW0289P0
170 162 170 162 170 GW0290P0
180 172 180 45 172 180 45 GWO0104P1
185 177 185 177 185 GW0292P0
190 182 190 182 190 GW0293P0
200 192 200 192 200 GWO109P1
205 197 205 197 205 GWO0181P0
210 202 210 202 210  GWO0296P0
220 212 220 50 212 220 50 GW0297P0
224 216 224 216 224 GWO0298P0
225 217 225 4 217 225 GW0115P1
230 222 230 222 230 GWO0300P0
240 232 240 55 232 240 55 GW0301P0
250 242 250 | 242 250 GWO0122P1
260 252 | 260 | 252 260 GW0303P0
270 262 | 270 60 262 270 60 GWO0304P0
275 267 275 267 275 GWO0305P0
280 282 290 282 290 GWO0307P0
297 289 297 289 297 GWO0308P0
300 292 300 70 292 300 70 GW0309P0
312 304 312 304 312 GWO0310P0
332 324 332 324 332 GWO0311P0
-183-
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TYPE WEAR RING (FOR PACKINGS OF SPG AND SPGW TYPE)

/%%%T 20" ~30°

Remove burrs and overturns

+0.1
H™o

A\

Remark) B dimension should be
determined according
GH to the packing used.

R=0.3 or below

The inner surface nfﬁéal_i-ﬁﬁéﬁube should be finished by honing:
(GH) or burnishing (RLB) to 0.4 to 3.2xm Rmax (0.1 fo 0.8 xm Ra).
Specially under severe |ubricating condition, burnishing is required.

: Nominal Size of Wear Rin Housing dimensions

Nominal Number 5 D h 9 » ad 9 ) q PartNN?iﬁber

WR 30W 26 30 26 30 GW0249P0

31.5W 27.5 315 27.5 31.5 GWO0251P0

32w 28 32 > 28 32 GWO0314P0

35W 31 35 31 35 | GWO0315P0

35.5W 31.5 35.5 31.5 356.5 GWO0316P0

40W 36 40 8 36 40 8 GWO0317P0

45W 40 45 40 45 GWO0318P0

50W 45 50 45 50 GWO0279P0

55W 50 55 50 55 GWO0319P0

o 56W 51 56 51 56 GWO0320P0
BOW 55 60 55 60 | __GWo321P0

63W 58 63 55 58 63 GWO0322P0
B5W 60 65 ’ 60 65 GWO0323P0

6OW 64 69 64 69 GWQ0324P0

70W 65 70 10 65 70 10 GWO0018P1

71W 66 71 66 71 GWO0326P0

' 75W 70 75 70 75 GW0327P0
80W 75 80 75 80 | GWO025P1

85wW 79 85 79 85 GW0329P0

0w 84 90 84 90 GWO0330P0

a5wW 89 95 89 | 95 GWO0331P0

100W 94 100 94 100 GW0332P0

108W 102 108 15 3 102 108 i5 GWO0333P0

110W 104 110 104 110 GW0334P0

112W 106 112 106 112 GWO0335P0

120W 114 120 114 120 GWO0336P0

125W 119 125 119 125 GWO0337P0

130W 123 130 123 130 GWO0338P0

140W 133 140 35 133 140  GW0333P0

150W 143 150 | 20 ’ 143 150 20 GWO0340P0

160W 153 160 153 160 GWO0341P0

170W 162 170 162 170 GW0342P0

180W 172 180 172 180 GWO0343P0

o 190W 182 190 182 180 GW0344P0

200W 192 200 o5 192 200 o5 GWO0345P0

204W 196 204 196 204 | GWO0346P0

210W 202 210 4 202 210 GW0347P0

224W 216 224 216 224 GW0348P0

225W 217 225 217 225 GWO0349P0

230W 222 230 222 230 GWO0350P0

240W 232 240 30 232 240 30 GWO0351P0

250W 242 250 242 250 GW0352P0

F-134 -184.-



KZTTYPE

CONTAMI SEALS

RAREFLON (PTFE)

@ Please designate NOK Part number and type & size on your order.

(Example) « Type Dimensions KZT

» Part Number

@ Please check the application range on page D-4 before selecting the type.

LType Sign I— Nominal Size of Contami Seal
described in order of inner diameter(d), outer diameter(D), and height(h)

GZ3000V0

Material

NOK 05ZF

-185-
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|
10 |

TYPE CONTAMI SEALS

Wear ring

D
#d

¢DHY

: /L‘gg 20°~30°

Remove burrs and overturns

Remark) B dimension should be

328 GH

determined according
to the packing used.

| R=0.3 or below

The inner surface of the cylinder tube should be finished by honing
(GH) or burnishing (RLB) to 0.4 to 3.2m Rmax (0.1 to 0.8 um Ra).
| Specially under severe lubricating condition, burnishing is required.

: Nominal Size of Contami Seal Housing dimensions NOK
Nominal Number | q D e o D 9 ah T EariNimbor
KZT 20 14 20 | B 14 20 18 GZ3000V0
25 19 25 19 25 23 GZ3001V0
30 24 30 24 30 28 GZ3002V0
31.5 25.5 31.5 25.5 31.5 29.5 GZ73003V0
32 26 32 26 32 30 GZ3004V0
35 29 35 29 35 33 GZ3005V0
35.5 29.5 35.5 5 29.5 35.5 33.56 5.0 GZ3006V0
40 34 40 34 40 38 ) GZ3007V0
45 39 45 39 45 43 GZ3008V0
50 44 50 44 50 48 GZ3009V0
53 47 53 |47 53 51 GZ3010V0
55 49 b5 49 55 53 GZ3011V0
56 50 56 - 56 54 GZ3012V0
60 54 60 54 60 58 GZ3013V0
63 55 63 55 63 61 GZ3014V0
&5 57 65 57 65 63 GZ3015V0
70 62 70 | 62 70 68 GZ3016V0
71 63 71 63 71 69 GZ3017V0
75 67 75 67 5 73 GZ3018V0
80 72 80 6 72 80 7| 6.2 GZ3019V0Q
85 77 85 77 85 83 GZ3020v0
90 82 90 82 90 88 GZ3021V0
95 87 95 87 95 93 GZ3022v0
100 92 100 92 100 98 GZ3023V0
105 97 105 97 105 103 GZ3024V0

F-136
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#D
#d

/

¢#DHS

— /%%%Y 20" ~30°

Remove burrs and overturns

Remark) B dimension should be

determined according
to the packing used.

R=0.3 or below

The inner surface of the cylinder_lt]be should be finished h_g,;_i_iuning

(GH) or burnishing (RLB) to 0.4 to 3.2zm Rmax (0.1 to 0.8 xm Ra).
| Speoially under severe lubricating condition, burnishing is required.

: Nominal Size of Contami Seal Housing dimensions NOK
Nominal Number d D h 4d 4D $h H Part Number
KZT 110 102 110 | 102 110 108 GZ3025V0
112 104 112 104 112 110 GZ3026V0
115 107 115 107 115 113 GZ3027V0
120 112 120 112 120 118 GZ23028V0
125 117 125 6 117 125 123 6.2 GZ3029V0 )
130 122 130 122 130 128 ’ GZ3030V0
135 127 135 | 127 135 133 GZ3031V0
140 132 140 132 140 138 GZ3032v0
150 142 150 142 150 148 (GZ3033V0
160 152 160 162 160 158 GZ3034V0
170 162 170 | 162 170 168 GZ3035V0
180 172 180 172 180 178 GZ3036V0
190 182 190 | 182 190 188 GZ3037V0
200 192 200 192 200 198 GZ3038V0
210 202 210 202 210 208 GZ3039V0
220 212 220 212 220 218 GZ3040V0
B 224 216 224 216 224 222 GZ3041V0
230 222 230 222 230 228 | GZ3042V0
240 232 240 232 240 238 GZ3043V0
250 242 250 8 242 250 248 8.0 | GZ3044V0
260 252 260 252 260 258 ’ GZ3045V0
270 262 270 262 270 268 GZ3046V0
280 272 280 | 272 280 278 GZ3047V0
290 282 290 282 290 288 GZ3048V0
300 292 300 292 300 298 GZ3049v0
310 302 310 302 310 308 GZ3050V0
320 312 320 312 320 318 | GZ3051V0
340 332 340 332 340 338 (GZ3052V0
350 342 350 342 350 348 GZ3053V0
360 3352 360 352 360 358 GZ3054V0

-187 -
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; BRT2:vre BRT31vee

‘ BACKUP RING
RAREFLON (PTFE)

- BRN2rve BRN3vre

POLYAMIDE RESIN (PA)

+ Part Number

BRT3, BRN3 TYPE

@ Please designate NOK Part number and type & size on your order.
(Example) - Type Dimensions BRT2 8

18 2

LTy'pe Sign L Nominal Size of Backup Ring

GN4773V0

described in order of inner diameter(d), outer diameter(D), and thickness(t)

@ Please check the application range on page D-4 before selecti ng the type.

F-138

BRT2 AND 3TYPE : NOK 19YF
Material NOK 31BF
BRN2 AND 3 TYPE : NOK 80NP
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BRT2TYPE, BRTsTYPE (MATERIAL: NOK RAREFLON)

BACKUP RING

BRN2TYPE, BRN3TYPE (MATERIAL: NOK POLYAMIDE RESIN)

l-"— ¢D | ! ¢D 5|
| ¢d I : ' ¢d H
| i ] J . Fi"i !
1 1 I - 1 [ I | 1 1
- RRRRR T __” TR T [ ﬁ
]
(Biascut) (Endless)
Type of cut Biascut Endless
NOK type BRT2 BRT2 BRN2 BRT3 BRT3 BRN3
NOK material sign 19YF 31BF B80ONP 18YF 31BF 80NP
Nominal Size of Backup Ring NOK NOK NOK NOK NOK NOK
d D t Part Number Part Number Part Number Part Number Part Number Part Number
8 18 GN4773V0 GNﬂ-__?_TSFO GN910100 GNO725V0 GNO725F0 GN210101
10 20 GN4774V0 GN4774F0 GN910200 GNO733V0 GNO733F0 GN910201
14 24 GN4775V0 GN4775F0 GN910300 GNO745V0 GNO745F0 GNg10301
15 28 GN4776V0 GN4776F0 GN210400 GN6445V0 GNB6445F0 GN310401
16 26 GN4777V0 GN4777F0 GN910500 GNO751V0 GNO751F0 GN910501
18 GN4778V0 GN4778F0 GN910600 GN6377V0 GN6377F0 GN910601
3 GN4779V0 GN4779F0 GN910700 GN6446V0 GN6446F0 GN210701
20 28 GN4780V0 GN4780F0 GN210800 GN6447V0 GNB6447F0 GN910801
30 2 GN4781V0 GN4781F0 GN910200 GNO762V0 GNO762F0 GN210901
o 33 GN4782V0 GN4782F0 GN911000 GN6448V0 GN6448F0 GN911001
22 35 GN4783V0 GN4783F0 GN3811100 GNB6449V0 GNB449F0 GN211101
22.4 30 GN4784V0 GN4784F0 GN211200 GN6450V0 GN6450F0 GN811201
33 GN4785V0 GN4785F0 GNg11300 GN6451V0 GN6451F0 GN911301
23.5 315 GN4786V0 GN4786F0 GN911400 GN6452V0 GNB8452F0 GN911401
25 35 GN4787V0 GN4787F0 GN911500 GNO781V0 GNO781F0 GN911501
38 GN4788V0 GN4788F0 GN911600 GNB453V0 GN6453F0 GN911601
26.5 35.5 GN4789V0 GN4789F0 GN211700 GN6454V0 GNB454F0 GN211701
27 40 GN4790V0 GN4790F0 GN911800 GNB455V0 GNB455F0 GN811801
28 35.5 GN4791V0 GN4791F0 GN211800 GN6456V0 GN6456F0 GN911901
40 GN4792V0 GN4792F0 GN212000 GN6457V0 GNB457F0 GN212001
41 GN4793V0 GN4793F0 GNg212100 GNB6458V0 GN6458F0 GN912101
30 40 GN4794V0 GN4794F0 GN912200 GN6361V0 GNB6361F0 GN912201
43 GN4795V0 GN4795F0 GN912300 GN6459V0 GNB6459F0 GN912301
31.5 41.5 GN4796V0 GN4796F0 GN912400 GN6460V0 GN6460F0 GN912401
44.5 GN4797V0 GN4797F0 GN212500 GN6461V0 GN6461F0 GN912501
34 50 GN4798V0 GN4798F0 GN912600 GN6462V0 GNB462F0 GN912601
35 45 GN4799V0 GN4799F0 GN912700 GN6463V0 GN6463F0 GN212701
50 GN4800V0 GN4800F0 GN212800 (GN0816V0 GNOB816F0 GN912801
35.5 45 3 GN4801V0 GN4801F0 GN912900 GN6464V0 GNB6464F0 GN912901
515 GN4802V0 GN4802F0 GN213000 GN6330V0 GNB330F0 GN913001
40 50 GN4050V0 GN4050F0 GN913100 GNB6465V0 GN6465F0 GN913101
56 GN4803V0 GN4803F0 GN213200 GNB466V0 GN6466F0 GN913201
45 55 GN4804V0 GN4804F0 GNS13300 GN6467V0 GN6467F0 GN913301
56 GN4805V0 GN4805F0 GN913400 GNB468V0 GN6468F0 GN913401
61 GIN4806V0 GN4806F0 GN213500 GNB469V0 GN6469F0 GN913501
47 GN4807V0 GN4B807F0 GN913600 GNEB470V0 GN6470F0 GN913601
| 63 | GN4808V0 GN4808F0 GN913700 | GN6471V0 GN6471F0 GN913701
50 60 GN4335V0 GN4335F0 GN913800 GN6302VD GN6302F0 (GN913801
66 GN4809V0 GN4809F0 (GN213900 GN6329V0 GNB329F0 | GN913901
53 63 GN4693V0 GN4693F0 GN914000 GNG6413V0 GN6413F0 i GN914001
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TYPE (MATERIAL: NOK RAREFLON) BACKUP RING

2 TYPE (MATERIAL: NOK POLYAMIDE RESIN)

|
1l

|
; i | | . / I |
s ‘ fRXXXK | (I Ii - BSOS 1 |
f | i T T T
(Biascut) {Endless)
Type of cut Biascut Endless
NOK type BRT2 BRT2 BRN2 BRT3 BRT3 BRN3
\ NOK material sign 19YF 31BF 80NP 19YF 31BF 80NP
Nominal Size of Backup Ring NOK NOK NOK NOK NOK NOK
d D t Part Number Part Number Part Number Part Number Part Number Part Number
55 65 GN4810V0 GN4810F0 GNg14100 GN6472V0 GN6472F0 ~ GNg14101
71 GN4811V0 GN4811F0 GN214200 GN6473V0 GN6473F0 GN914201
56 66 GN4766V0 GN4766F0 GN914300 GNB474V0 GN6474F0 GN914301
60 70 GN4676V0 GN4676F0 GNg14400 GN6444V0 GNBG444F0 ~ GN914401
71 GN4812V0 GN4812F0 GNS14500 GN6475V0 GN6475F0 GN914501
76 GN4813V0 (GN4813F0 GN914600 GNB6476V0 GN6476F0 GN914601
63 73 GN4814V0 GN4814F0 GN914700 GNB477V0 GN6477F0 GN914701
64 80 GN4815V0 GN4815F0 GN3214800 GNB6478V0 GNB8478F0 GN914801
65 75 GN4816V0 GN4816F0 GNS914900 GN6479V0 (GN6479F0 GN914801
67 77 GN4697V0 GN4697F0 GN915000 GNG6480V0 GNB480F0 GN915001
70 80 GN4651V0 GN4651F0 GN3909200 GNB362V0 (GN6362F0 GNg0g201
90 GN4817V0 GN4817F0 GNg915100 GNO910VO0 GNO0810F0 GN915101
71 | 80 GN4§18V0 GN4818F0 ~ GN915200 GN6481V0 GN6481F0 |  GN915201
81 | GN4819V0 (GN48139F0 (GN915300 GN6482V0 GNB6482F0 GN915301
75 95 GN4524V0 GN4524F0 GN915400 GN0920V0 GNO0920F0 GN815401
80 90 GN4820V0 GN4820F0 GN915500 GNG483V0 GN6483F0 GN915501
100 GN4095V1 GN4095F0 GN215600 GN0927V0 GN0927F0 GN915601
85 GN4687V0 GN4687F0 GN908100 GN6484V0 GNB484F0 GNS09101
105 GN4821V0 GN4821F0 GN915700 GN0932V0o GNO0S32F0 GNg15701
90 3 GN4698V0 GN4698F0 GN915800 GN6485V0 GN6485F0 GN315801
110 GN4108V0 GN4109F0 GN915900 GN0939V0 GNO0939F0 GN915901
95 GN4822V0 GIN4822F0 GN816000 GN6486V0 GN6486F0 GN316001
115 (GN4823V0 GN4823F0 GNg16100 GN0945V0 GN0945F0 GN916101
98 112 GN4824V0 GN4824F0Q GN916200 GNB487V0 GNB6487F0 GN216201
100 TS GN4512V0 GN4512FQ GN816300 (GN64838V0 GNB6488F0 GN916301
120 GN4119V0 GN4119F0 GN916400 GN0952V0 GN0O952F0 GN816401
105 125 GN4825V0 (GN4825F0 GN916500 GN0958V0 GNO859F0 GN916501
106 120 GN4826V0 GN4826F0 GN916600 GNG6489V0 GN6489F0 GN916601
112 125 GN4827V0 GN4827F0 GN216700 GNe480vVo GNB490F0 GN216701
132 GN4828V0 GN4828F0 GN916800 GN0970V0 GN0970F0 GN916801
120 140 GN4132V0 GN4132F0 GN916900 GN0982V0 GN0982F0 GN916901
125 GN4481Vv0 GN4481F0 GN917000 GNB491V0 GN6491F0 GN917001
150 GN4401V0 GN4401F0 GN917100 GN6135V0 GN6135F0 GN917101
135 160 GN4829V0 GN4829F0 GN217200 GNB6492V0 GN6492F0 GN917201
136 150 GN4830V0 GN4830F0 GN917300 GN6493V0 GN6493F0 GN917301
140 165 GN4831V0 GN4831F0 GN917400 GN6494V0 GN6494F0 GN917401
145 160 GN4551V0 GN4551F0 GN917500 GNB495V0 GN6495F0 GN917501
170 GN4832V0 GN4832F0 GN917600 GNB436V0 GN6496F0 GN917601
150 165 GN4833V0 GN4833F0 GN917700 GNB497V0 GNB497F0 GN917701
155 170 4 GN4834V0 GN4834F0 (GN917800 GN6498V0 GNB498F0 (GNg17801
F-140 -190-



] | | !
] ! ! #d I
i #d | | ]
SR e
-1 R ST |i TR T I |i
{Biascut) {Endless)}
Type of cut Biascut Endless
NOK type BRT2 BRT2 BRN2 BRT3 BRT3 BRN3
NOK material sign 19YF 31BF 80NP 19YF 31BF 80NP
Nominal Size of Backup Ring NOK NOK NOK NOK NOK NOK
d D { Part Number Part Number Part Number Part Number Part Number Part Number
155 | 180 | GN4157V0 GN4157F0 GN917900 GN1016V0 GN1016F0 GN917901
160 175 GN4835V0 GN4835F0 GN918000 GNB6499V0 GNB493F0 GN918001
185 GN4540V0 GN4540F0 GN918100 GN1020V0 GN1020F0 GN218101
165 | 180 GN4836V0 GN4836F0 GNg18200 GNB500VO GNGS_OOFO GNg18201
170 GN4837V0 GN4837F0 GN918300 GNB501V0 GN6501F0 GN918301
200 (GN4838V0 GN4838F0 GN818400 GNB502V0 GNB6502F0 GNg18401
175 190 GN4839V0 GN4839F0 GN818500 GNB503V0 GN6503F0 GN918501
200 GN4460V0 GN4460F0 GNS18600 GN1031V0 ___GN1031F0 GN918601
180 GN4470V0 GN4470F0 ~ GN918700 GN6372V0 GN6372F0 GN918701
205 GN4427VQ GN4427F0 GN918800 GN1035V0 GN1035F0 GN918801
190 200 GN4840V0 GN4840F0 GN918300 GN6504V0 GN6504F0 GN918901
210 GN4841V0 GN4841F0 GN919000 GNB505V0 GNB505F0 GN918001
200 220 GN4385V0 GN4385F0 GN219100 GNB276V0 GNG276F0 GN3919101
225 GN4560V0 GN4560F0 GN919200 GN1050V0 GN1050F0 GNOS19201
204 | 224 | GN4842V0 GN4842F0 GN219300 GN6506V0 GN6506F0 GN219301
205 220 _C_%_N4843V0 §N4843 FO GN919400 GNB507V0 _ GNB507F0 GN819401
210 230 GN4627V0 GN4627F0 GN219500 GN6352V0 GN6352F0 GN919501
220 | 240 4 GN4444Y0 GN4444F0 GN919600 GN6508V0 GN6508F0 GNg19601
225 245 GN4844V0 GN4844F0 GN219700 GNB509VO0 GNB509F0 GN919701
) 550 GN4416Y0 GN4416F0 GN904500 GN1065V0 GN1065F0 GN904501
230 GN4635V0 GN4635F0 GNO04700 GNB510V0 GNB510F0 GN804701
240 260 GN4845V0 GN4845F0 (GN912800 GNB511V0 GNB511 FO (GN919801
250 270 GN4459v0 GN4459F0 GNS19900 GNB512V0 GNB512F0 GNg19201
275 GN4181V0 GN4181F0 GN920000 GN1078V0 GN1078F0 GNS20001
255 280 GN4846V0 GN4846F0 GNS20100 GN6513V0o GN6513F0 GNg20101
260 285 GN4847V0 GN4847F0 GN920200 GNB514V0 GN6514F0 GN920201
265 290 (GN4848V0 GN4848F0 GN920300 GN6318V0 GN6318F0 GN920301
297 GN4B49V0 GN4849F0 GN920400 GNB515V0 GNB515F0 GNS20401
270 295 GN4850V0 GN4850F0 GNO20500 GN6516V0 GNB516F0 GN920501
300 GN4851V0 GN4851F0 GIN920600 GN1089V0 GN1089F0 GN920601
275 GN4852V0 GN4852F0 GNO20700 GNB517V0 GNB517F0 GN920701
280 305 GN4410V0 GN4410F0 GN920800 GN6518V0 GN6518F0 GN920801
312 GN4853V0 GN4853F0 GNO20900 GN6519V0 GNB519F0 GNBO20901
290 315 GN4854V0 GN4854F0 GN921000 GNB520V0 GNB6520F0 GN821001
300 325 (GIN4855V0 GN4855F0 GN221100 GNB521V0 GNB521F0 GN221101
332 GN4856Y0 GIN4856F0 GN821200 GNB522V0 GNB522F0 GN921201
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DLI2ve:

DUST SEALS FOR OSCILLATING MOVEMENT
NOXLAN (AU)

i

@ Please designate NOK Part number and type & size on your order.

(Example) - Type Dimensions DL[2 35 45 4

LType Sign L Nominal Size of Dust Seal

described in order of inner diameter(d), outer diameter(D), and height(h)
+ Part Number FD2032F0

@ Please check the application range on page D-4 before selecting the type.

Material NOK U451 + Metal seal ring (SPCC)
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TYPE DUST SEALS FOR OSCILLATING MOVEMENT

12.58
M- -l o % z
PAVAVANE
o 6.3S |
Nominal Size of Dust Seal Housing dimensions NOK

d D h #d $D H Part Number
35 45 4 35 45 47183 FD2032F0
40 50 5 40 50 5123 FD9991E1
50 60 50 60 ' FD9990E1
55 68 6 bb 68 6 Lh3 FD9996E1
60 75 B 60 75 | FD3182E1
65 80 65 80 FD9994E1
. 70 85 70 85 FD9922E1
75 90 75 90 FD3598E1
85 100 85 100 FD9989E1
95 110 8 95 110 8 Iht FD3978F1
110 125 110 125 FD9993E1
120 135 120 135 FD9938E1
125 140 125 140 FD9395E1
140 155 140 155 FD6714E1
145 160 145 160 FD6713E1
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DI-ITYPE

DUST SEALS FOR OSCILLATING MOVEMENT
NOXLAN (AU)

@ Please designate NOK Part number and type & size on your order.
(Example} + Type Dimensions DL 140 170 10

LType Sign [— Nominal Size of Dust Seall
described in order of inner diameter(d), outer diameter(D), and height(h)

« Part Number FD9969E0Q

@ Please check the application range on page D-4 before selecting the type.

Material NOK U593 + Metal seal ring (SPCC)
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TYPE DUST SEALS FOR OSCILLATING MOVEMENT

¢D

#d

#DH8
#dh9
|

6.38

Nominal Size of Dust Seal Housing dimensions NOK
d D h ¢d #D H Part Number
140 170 10 140 170 10 $85 ~_FD9969EQ
150 180 11 150 180 11185 FD9956EQ
160 180 8 160 180 g3 FD6712E0
160 190 160 190 e ~ FD6710E0
160 190 13 160 190 13138 FD4710EQ
170 200 170 200 ' FD4792E0
175 205 N 8 175 205 8 188 FDB711EQ
180 200 180 200 ] FD6727E0
180 210 13 180 210 13 1if FD6759E0
- 190 210 190 210 FD6728E0
200 220 8 200 220 8 138 FD6729E0
200 230 200 230 FD6730E0
200 230 13 200 230 13 428 FD6723E0
220 250 220 - 250 ] FD9975E0
i 220 255 14 220 255 14 128 FD6774E0
230 255 230 255 FD6793E0
240 270 13 240 270 13 183 FDG6724E0 -
240 275 14 240 275 14 148 FDB763E0
250 | 280 13 250 280 13 788 FD6725E0
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«HANDLING OF NOK PACKINGS

1. REMARKS FOR DESIGNING CYLINDERS

I CYLINDER TUBE MATERIAL

Use cylinder tube materials specified by the Japan Industrial
Standards Hydraulic Cylinder (JIS B 8354). 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 G-1>
Kinds Material
JIS G 3473
(Carbon steel pipe for cylinder tubes)
Material for tubes JIS G 3445

(Carbon steel pipe for mechanical structures)

JIS G 4051

BBl IS (Carbon steel material for mechanical structures)

EEINSIDE CYLINDER FACE FINISH AND
ROUGHNESS

Generally, a honed finish and a burnishing finish are recom-
mended for the inside face of the cylinder tube. Avoid finish-
ing the face with a pattern aligned in a lateral direction.
Specially, under severe lubricating opplication, burnishing is
required.

NOK uses 0.4 - 3.2um Rmax (0.1 - 0.8um Ra) as the inside
face finish on a cylinder tube as standard.

E ROD SURFACE AND ROUGHNESS

0.8 ~ L.6pm Rmax (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)

Bl 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.

G-2
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Il BEARING CLEARANCE AND
EXTRUSION GAP

Since bearing clearance and extrusion gap greatly affect the
packing performance, make them as small as possible. (See
Dimensional Table for bearing clearance and ext - rusion gap)
Never use a packing in such a way that the packing replaces
a bearing.

<Fig. G-1>
Bearing clearance Exprusion
2drl; e
Hydraulic 9 lgap
pressure
\Z Y

=>

&2 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. G-2. (See Dimensional Table for size ).

# Key grooves, splines, etc.

<Fig. G-2>

. 20~30°
Hydraulic
pressure P




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 seal in

<able G-2> List of installation methods

an integral 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 G-2. See Dimensional Table for

construction of the fitting groove.

Example of installation 2-
{Example of installation 2-2) Split groove

Kind Construction of groove Noxlan U packing Nitrile rubber packing Combined seal QOther packing
e | Installation method A |Installation method B | Installation method C
Packings for piston seals Integral groove ' (Page G-3) (Page G-3) (Page G-4~6) Eﬁta%aton exa%]le a9 (Page G-S)
(Bxample of nstaliaion 2-1) Split groove A packing can be installed easily. Installation method D (Page G-6) |, - S g :
k A llati ; i Instakafion examale 24 (Page G-8)
Packmgs for rod seals !r_‘ltl_?igj‘al ng‘f?_ Note! FPsatZeatGlc-}g) method E I(r"lps;ggag?;) method F IPF;sEtlzi‘laagc_‘% method G _B_ _ﬁ_ e _"_ﬂpfe_ i _f!f 2|
uffer ring :

A packing can be installed easily. Installation method H (Page G-7)

Instaliation example 25 (Page G-9)

Example of structure
| M )

of fitting groove for

N

piston packing
(Integral groove) (Split groove)

Example of structure
of fitting groove for
rod packing

id, 2N

(Integral groove) (Split groove)

1) Some of the parts with a small diameter cannot be installed in an integral groove. Kindly check with Dimensional Table.
) Install the U packing in such a direction that its lip comes to oil pressure side as it is shown on Fig. G-1 and Fig. G-2 at page G-2.

INSTALLATION EXAMPLE 2-1 PACKINGS FOR PISTON SEALS
B METHOD A: INSTALLATION OF A U PACKING IN AN 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.

INSTALLATION METHOD

(DPrepare a pivot with arm which corresponds to the
diameter of the piston rod.
(@First of all, be sure to apply hydraulic oil to ensure easy
installation of the packing on the piston rod.
<Fig G-4>

<Fig G-3>

& METHOD B: INSTALLATION OF A NITRILE RUBBER
U PACKING IN AN INTEGRAL GROOVE
(MAIN APPLICABLE TYPES: OUHRI, 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
fit in place. (Fig. G-6)

—

- 199 -

(@ Fit part of a packing into the installation groove as shown
in Fig. G-3.

@ Hold the packing with the thumb, then install the pivot
into the hole as shown in Fig. G-4.

(® Rotate the packing once pressing down the arm handle as
shown in Fig. G-5.

<Fig G-5>

G-3



& METHOD C: INSTALLATION OF COMBINATION
SEALS IN AN INTEGRAL GROOVE
(MAIN APPLICABLE TYPES: OUHRI, USH)

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
methoed are explained below.

INSTALLATION METHOD
<Fig. G-7> <Fig. G-8> <Fig. G-9>

(DFit the slide tool in the piston. Then

(D Prepare a slide tool and push-in tools
shown in the figure. Flush clean the groove. Never over stretch or over quickly push in the Rareflon ring
inside face of the cylinder and the bend the back ring when installing it. using push-in tool.

fitting groove before installation.

Rareflon ring piston
#D #A
[INSTALLATION TOOLS FOR RAREFLON RING] T :
Shapes of tools used for installation and correction of the P % :
Rareflon ring are as follows. Sizes for each part of the push- | [
in and slide tools are according to the sizes of the Rareflon E
ring (D, T, h) and the piston ( ¢ A, B, H). :
SPG PACKING SPGO PACKING SPGW PACKING
$D 1E ¢D ik ¢D Js ¢D T
30~35.5 1.6 251 ~400 3.8 20~25 1.0 50~ 60 2.3
36 ~60 1.9 401 ~630 4.1 30~60 1.25 61~120 2.5
61~100 2.4 631~ 1000 4.5 61~160 2.0 121 ~240 3.5
101 ~160 2.9 1001 ~ 1500 7.0 161 ~ 400 2.5 241 ~400 4.5
161 ~250 3.5 1501 ~ 1700 8.0 — — — —_
<Fig. G-10> Push-in tool (Fareflon) <Fig. G-11> Slide tool {Rareflon or metallic)
#(D+2)
T+1.0 #(A—20) Ha—a0)
o 0.5
”
L. R3
L 6 B |
& ¥l
>< =
2 +
_I_ < | @
o ?J )
M} T il
| :
A
¢D :
0.5
1.0
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® CORRECTION METHOD OF RAREFLON RING
|CORRECTION METHOD 1.

For combination seals, correct the Rareflon ring after installing SPGW packings, carry out the correction. On the other hand,

the back ring and the Rareflon ring in the fitting groove. For carry out correction according to the correction method 2 for
packings whose nominal numbers exceed 400.

<Fig. G-12> <Fig. G-13> <Fig. G-14>

i 1}&';‘ i

(DPrepare a twist bar and adapter as (2)Hold for 10 seconds or more. (3 Installation is completed by the above

shown in the figure. Set the twist bar steps. The internal and external
and adapter as shown, then set the circumference faces of the Rareflon
Rareflon ring in the center of the band. ring affect sealing performance, so be
careful not to scratch the ring.
[JIG FOR CORRECTION METHOD 1] &
<Fig. G-15> Adapter (Rareflon) <Fig. G-16> Twist bar (Metal and Polyester band with canvas)
| | |
P(_ilry{rester band X
g Fﬁ' ) with canvas o
4 N0 | ‘ | 0.83
§ i Band fitting groove
2 15 S T = P2
< % & |
/ oW I 200~300
{(Unit : mm) ‘
Nominalnumberoff oy .56 | 60~90 | 95~150 | 160~400 | |
M 10 15 20 30 T
| W 10 15 20 30 | Push-in jig, slide jig and adapter are manufactured by
Ri 15 20 25 35 NOK. Kindly place order with us.
R2 D/2+3 D/2+5 Di2+7 D/2+10
R3 D/2 ‘
Note} D:Inside diameter of cylinder tube
CORRECTION METHOD 2.
<Fig. G-17> <Fig. G-18> Correction tube (metal)

— = —

R

‘ 20

BqN| Japulla jo Jaleuwlelp spsu|

Correction tube ‘

(DPrepare a correction tube shown in Fig. G-17
@Insert a piston after applying hydraulic oil (oil actually
used on the engine) and pull the piston mout after having
left it there for about 10 seconds.
-201- G-5



@ SPGC TYPE PACKINGS

For SPGC packings having inside diameter below @ 50, use divided
grooves generally. When the divided groove is not available or for
inside diameter of the cylinder tybe @ 50 or more, first install O-ring
in the fitting groove and then install the Rareflon ring with a tool
shown in the figure,

EXAMPLE OF INSTALLING 2-2
PACKINGS FOR ROD SEALS
EMETHOD E: INSTALLATION OF NOXLAN U
PACKING INTO INTEGRAL GROOVE
(MAIN APPLICABLE TYPES: ISLUSI)
Some of the parts with a small diameter cannot be installed
in an integral groove. Refer to the Dimension Table.

O 'When using a backup ring together, first install the buffer

@ 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

5 E 1 [INSTALLATION METHOD
~Below 56 1.3
1565; 146000 ;g ring into the fitting groove as shown in Fig. G-20.
<Fig. G-19>
i Réreﬂon ring
L ,0~10 ‘
I—I“—“‘OE,,O_? the packings smoothly.
v Fit the packing by hand as shown on Fig. G-21.
| l_!| (

| (D—2F —114F)

E Push-in tool. I Slide ool ]

(resin) (metal or resin)

Note} For D and F, refer to the above table.

@ SPGI TYPE PACKINGS

SPGI packings can be installed easily by hand in the same
way as nitrile rubber U-packings.
(Refer to INSTALLATION METHOD B on Page G-3.)

B METHOD D: INSTALLATION INTO DIVIDED
GROOVE

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.

G-6

(3 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. G-21 and Fig. G-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.

Backup ring

Fig. G-20

Fig. G-21

- Push-in rod

Fig. G-22
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& METHOD F: INSTALLATION OF NITRILE
RUBBER U PACKING INTO INTEGRAL
GROOVE
(MAIN APPLICABLE TYPES: IUH, USH)

Some of the packings with a small diameter cannot be installed

into an integral groove. Kindly check it with the Dimensional Table.

INSTALLATION METHOD

(D Deform the packing into a heart-shape with the fingers as
shown in Fig G-23. At this moment, be careful not to
“scralch” 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.

<Fig. G-23>

¥ METHOD G: INSTALLATION OF COMBINATION
SEAL INTO INTEGRAL FITTING GROOVE
(MAIN APPLICABLE TYPES: SPN, SPNO)
The combination scal cannot be installed into an integral groove
on a rod having its rod diameter below ¢ 50.
In the case where the rod diameter exceeds ¢ 50, take the
followingsteps to install the combination seal.

INSTALLATION METHOD

(D Insert the back ring into the fitting groove.

@ Prepare special plugs and push-in rods suitable for
respective diameters.

(3) Install the Rareflon ring into one side of the fitting groove as
shown in the Fig. G-24 and push it in with the push-in rod.

[ Do not twist or deform the Rareflon ring into a heart shape.

<Fig. G-24>

¢B
#(B—0.5)

: g

Push-in rod
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& METHOD H: INSTALLATION IN SPLIT
GROOVE
(Applicable to packings for rod seals in general)

@ 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. G-25.

@ 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 con be installed separately
with SPN and SPNO types.

<Fig. G-25>

Gland section Bushing for assembly

Push-in plug

~f—
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EXAMPLE OF INSTALLING 2-3 s i
C-SHAPE PACKINGS

(Applicable types: CPl, CPH) ]
Design fitling groove of C-shape packing so that the packing is T gﬁéﬂ:; . T
tightened properly as shown in the Figs. G-25-1 (), (b) and (c). ' ' £
Deformation as shown in Fig. G-26-2 occurs when the
packing is over tightened. i
<Fig. G-26-1> ) E— R N
e ™
(a) Single acting (b) Double acting {¢) Example of fixing with bolt ~ {d} Example of poor installation
EXAMPLE OF INSTALLING 2-4
V-SHAPE PACKINGS
(Main applicable types: V99F, V96H)
lSOme‘Of the parts with a small diamt.‘:tcr ca.rmot be installed @Tighlcn the“packing holder” just enough to fix the
in an integral groove. Refer to the Dimension Table. packing. Over tightening will increase friction and wear of
MSTALLATION METHOD‘ the packmg'and sborten its life. '
(® The fabric reinforced V-shape packing may be

(D Clean inside the gland well and apply grease or hydraulic compressed by service pressure while in use and shift in

oil lightly. the gland to cause leakage. Apply additional tightening of
@ Apply grease or hydraulic oil on the packing face, the packing holder and then make adjustment. The

securely insert packings one by one to avoid twisting or amount of tightening must be within the limit given in

warping. Fig. G-28. When only using rubber V-shape packing, do
(3 When glands of V-shape packings for rod seals are as not apply additional packing.

shown on the Fig. G-27, be careful not to “scratch” the
top end of the lip by threads or chamfered part. Make sure
there is no “turnover” or “burrs” on the chamfered part and
then in sert the packing.

<Fig. G-27>
<Fig. G-28> Max. allowable tightening

= 20 ' R S -

g n : Number of cloth reinforced ] =

3 V-shape packin > / ?

=2 A

@ L1 }/

g 10 ottt

Z 08 T AT AT

z . L] C L~

= | e

i g 8 o

B 04 7// e — ] L1

g ,/// ,/ — .~ d (\#Z

= L~ // /

g 02 o 1

2 P @®When fabric reinforced rubber V-shape
( / 1 packing is used in combination with
mm) -~ rubber V-shape packing, do not count

0.1 L~ the number of rubber V-shape packings.
10 20 40 60 80100 200

Nominal inside diameter of packing d (mm)
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EXAMPLE OF INSTALLING 2-5

BUFFER RINGS
(Applicable types: HBTS, HBY)

Buffer rings can be installed into integral grooves.

@HBTS

As same steps for SPN packing installation, install HBTS
packings following to the installation method in page G-7.

Pay attention to the direction of the Rareflon ring as

shown in Fig. G-29.

<Fig. G-29>
Rareflon ring
Hydraulic
il Example of
‘:> Good installation

Hydraulic
pressure

=

Example of poor
installation.

@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. G-30.

<Fig. G-30>

Backup ring

Hydraulic
pressure

=>

[ o N4
Example of Good Example of poor
installation installation

3. INSTALLATION OF DUST SEALS

(Applicable to dust:seals in general)

@ DSI,LBI,LBH

As a dust seal is a single part, deform it into a heart shape
and install it carefully being careful not to “scratch” it with
“fingers”.

@ DKI,DWI,DWIR,DKBI,DKH,DKB

Dust seals are pressed in a fitting groove. Prepare press-in
tools as shown in the following figure.

INSTALLATION METHOD

(D Set the dust seal horizontally to the housing hole.

(@ Wish 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.

<Fig. G-31>

4s Press-in tool

Applicable types
DKI,.DWI,DWIR,DKH

<Fig. G-32>

#(D—0.2~0.5)
#3

Fress-in tool

/

Applicable types

DKBI,.DKB #For ¢S refer to the Dimensional Table.
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4. REMARKS ON ASSEMBLING
CYLINDERS

Sealing performance of a packing is greatly inlluenced by
the method of assembling a cylinder. Please check the
following points.

1. Eliminate foreign materials from the internal face 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.

5. When it is necessary to let the lip of the packing pass
through a hydraulic pressure port as in Fig. G-34, 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. G-35 when drilling a hole
directly on the cylinder for a hydraulic port.

<Fig. G-34>

4} Spatula (resin)

Hydraulic port

Direction of )
<‘_|:' piston installation

<Fig. G-35>

Ty

Chamfer Chamfer
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<Fig. G-33>

Protective
cove

\ Th’ﬂj\ Cylinder tube
b Y

Direction of
piston installation
—i—

Protective

cove Thread /M

Direction of
piston installation
—_—

Protective

=

-

Direction of
piston installation




5. REMARKS OF STORAGE

When storing packings, please check the following points.

1.

Do not open the packing 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 sometimes 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. Be
careful when handling.

- 207 -
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i CAUSE OF LEAKAGE

In this chapter, we will introduce the main causes of oil leak-
age from the sealing and examples of countermeasure.

When oil lcakage is observed, first check where the leakage

occured. Sometimes a deposit of grease is mistaken for oil
leakage. If lcakage from the seal is confirmed, see if there is
any abnormalities with the seal contact area. The following
examples of leakage are classified into two groups: Cases
where there is no abnormalities with the seal contact area.
And cases where abnormalitics arc observed with the seal

contact area.

<Table H-1>

|

No abnormalities in seal }w

Qil leakage =

Phenomenon

Leakage occurs at
a low pressure but
it stops sometimes
at a high pressure.

«WHEN LEAKAGE OCCURRED

Cause

Countermeasure |

Qil ring on the rod
grows bigger and
drops at each siroke.

.| Surface finish of fit-
.| ting groove is poor.

Freguent occurrenc-

- | es particularly in the
- | integral grooved
‘| housing.

Improve the surface
: [roughness approx-

=imately to 3.2~6.3
i | gm Rmax. Change
- |the material into a
' |lower hardness rub-
. |ber. (Note 1)

Leakage occurs at | :

a low temperature

“Tland stops at a high

temperature.

-{ Something abnormal in the seal

out by lip of the dust [=

seal.

-1 il film is scraped | !

: Replace by a dust
= seal with smaller oil

‘ |scraping amount.

‘|(Note 2

— Excessive eccentricity =

Reduce clearance
of bearing and
“warping”.

Inadequate packing

material

[

. 1

| to low temperature

i | (Note 1)

Change material

resistant rubber.

See following pages (Pages H-3~H-12) which introduce causes

according to their respective importance.

H-2
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|) As it is necessary to take other conditions into acco:-nt, kindly consult with NOK separately.
2) As anti-dust performance and sealing performance are of contradictory nature, it is necessary to take a balance

f leakage and phenomenon of each trouble as well as its countermeasure.



CAUSES FOR LEAKAGE WITH SOMETHING ABNORMAL IN THE SEAL

<Fig, H-1>

Abnormally high speed functioning
Excessive pressure

Incompatibility with the oil in
use Deterioration of ol in use

Abnormal rise
of il temper-
ature Deterio-
ration of
ozone

Excessive minimum pressure when sliding
Minute stroke

08} Buipys o Bujuspieq

Excessive lateral load
Excessive eccentricity
Improper wearing of bearing

[ Bupyoed anua jo Buusprer

Inadequate use of oil
Inadequate use of
cleaning solution

$50|6 yum JBSpp

0ey Buipys jo J2am UsASUN

Scars of mating face (hitting scars)
Eoor plating (pin hole)
ust

) aut o pua doj auyjo Buppeas

Poor finish of mating face Inappropriate
use of bearing material
Embedding of foreign material

Inappropriate

installation method

Inappropriate storing

method

Poor chamfering of Embedding of

installing part foreign material

aoe} Buipis Jo reapp

20y} Buipys uo s

dy jo Bupfesig

Inappropriate use of oil

Functioning at an abnormal temperature
Functioning at an abnormally low temperature
Excessive back pressure

(applicable to packings for piston seal)
Functioning at an abnormally high speed
Excessive impulse compression

{uolesou=1ep GuiLing
Buoed jo uopez|ucqIED)

Adiabatic compression
by residual air

Bupesasg
UONOaS [88Y JO UOISrulXg

Excessive pressure
Excessive extrusion gap
Inappropriate backup ring
Inappropriate design of
fitting groove
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FAILURE MODE AND COUNTERMEASURES

-_ | NITRILE RUBBER PACKINGS
i Appearance
M| - o Cause Countermeasure
e | Fact Condition
Hardening of the whole @ In case of a piston
sliding face. ® Heat generation by high change to SPG (SPGW).
Glazing and cracks on speed or excessive inter- | @n case of rod, use buffer
the surface. Push with nal pressure fing together.
a finger and cracks
appear.
3
a¥]
g
@
=,
=
“ @ Lower oil temperature or
@ High oil temperature change to heat resistant
material (fluorine rubber)
The whole packin hard-
ens and lip defleets | | ]
greatly and when bent
with a finger, cracks :
appear. @ lnfluencediel | @Change to oll resistant
@ Incompatibility of oil Aibher rataral
andrubber material @® Renew oil
® Deterioration of oil ’
- @ In case of a piston,
@ Sliding was extremely change to SPG (SPGW).
short stroke and caused @ In case of rod, use buffer
insufficient lubrication. ring together. '
The sliding surface
shows wearwith gloss. [~~~ ~~~~-~~ """ """ TTTTTTToTT oo oo oo m e T
@ Roughness of sliding face @ Change to recommended
is inappropriate (too roughness
good) ’
The lip contact width
= conupuously chilegston @ Eccentricity of rod and @ Make eccentricity of
- e mrcu_n’_ﬁerenfce, and cylinder head and cylin- installation within the tol-
E the: posilion of max- der and piston head. erance of packings.
mum and minimum
width are roughly sym-
metrical.
Abnormal wear observed
t rtion of the cir- @ Change wear ring and
gt @ Abniormal wear of wear bearing material to those
f:umfm_erence o @he il Ang (piston) and bearng whichgcan withstand a
ing lip (matching the by excessive lateral load. Sl
direction of lateral load). BaMy. 1080
H-4 -212-



FAILURE MODE AND COUNTERMEASURES

NITRILE RUBBER PACKINGS

Cause

Countermeasure

@By external force such as
by hanging on a nail or
wire for storage.

@ Insuifficient chambering of
the mating material when
fitting.

@ By driver, etc. when fitting

@ Improvement to storage
method

@ Increase chamfering of
the mating material and
make it smooth so as
not to cause overturn.

@ Use fitting tool.

@ There was a scar on the
mating sliding face.

@ Due to”overturn “of cham-
fered part of the mating
material at the time of fit-

@ By embedded foreign
material

@ Check fully before fitting.

@ Increase chamfering of
the mating material and
make it smooth so as not
to cause " overturn ©.

@ Make sure to clean.

@ Oil and rubber material
are incompatible.

@ Influence of cleaning lig-
uid

@ Change to oil resistant
material.

@ Change cleaning liquid.
@ Remove cleaning liquid.

Appearance
Fact Condition
Partial cut, dent on the
edge of the lip
w
o]
=
g
=
Scratch on sliding face.
(0]
=
% Whole packing is soft-
a ened
=)
g Small dents on sliding
w face.

@ Dust and cuttings embed-
ded in the sliding face
due to poor cleaning.

@ Embedded foreign materi-
al or embedded oxidized
products due to oxidiza-
tion.

@ Remove foreign materials
sticking to the equipment.

@ Renew oil.
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FAILURE MODE AND COUNTERMEASURES

NITRILE RUBBER PACKINGS

Appearance c c i
e ause ountermeasure
Fact Condition
g?c?rr:x ?;tZﬁ Z?gk::%;g @ Excessive back pressure @ Change to OUHR.
P ——— oceurs. @ Change to SPG (SPGW).
The lip and groove are @ Burning by adiabatic com- | @ Countermeasures shown
partly carbonized or pression of the residual air. at pages I-12 and 1-13.
melted.
@ In case of a rod, use
@ Fatigue failure due to fre- buffer ring together.
quent impulse pressure. @ In case of a piston,
= change to SPG (SPGW).
Lo Cracks grew from the
=) groove of packing. i [ i
@

@ Breaking due to starting
at low temperature.

@ Change to packing of low
temperature resistant
material.

The whole part of the
lip of the sliding part is
broken.

@ Deterioration of the pack-
ing material.

@ Deterioration of ol

@ Change to heat resistant
and oil resistant rubber
material

@ Renew oil.

Broken at one or two
places on the circum-
ference of the packing.

@ Packing installed as twist-
ed.

® Assembled with improper
packing installation.

@ Improve the method and
tools of installation.

H-6
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FAILURE MODE AND COUNTERMEASURES

NITRILE RUBBER PACKINGS

Appq_’q\_r_ance

Fact

Condition

Cause

Countermeasure

ain|ie

Fine cracks on all over
the packing surface.

@ Ozone cracks by expos-
ing packing to air too
leng.

@ Ozone cracks by leaving
installed with piston.

@ Not to open package
unnecessarily but to
store it in a cold place as
sealed.

@ Not to leave packing
installed with piston but
to assemble into cylinder
as quickly as possible.

The packing heel on
the sliding side is forn
off.

@ Extrusion gap was too big.

@ Bearing worn too much
causing a large gap.

@ Too much pressure.

@ Reduce extrusion gap
@ Use a backup ring.

@ Change bearing material
to an appropriate materi-
al.

@ Use a backup ring togeth-
er and reselect the pack-
ing.

@ Use buifer ring together.

The packing heel at
static side is torn off.

@ The construction of instal-
lation part is inappropri-
ate

@ Gap generated due to
insufficient rigidity of sup-
port plate.

@ Inappropriate backup
ring.

@ Correct chamfering

@ Improve rigidity of support
plate

@ Correct the size of back-
up ring.

@ Change backup ring mate-
rial to appropriate one.

Extrusion at both the
packing heel and the
backup ring.

@ Excessive extrusion gap

@ Inappropriate backup ring

@ Reduce extrusion gap

@ Change backup ring to
that of a more rigid mate-
rial.

@Make thickness of the
backup ring thicker.

@ Use buffer ring together.
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FAILURE MODE AND COUNTERMEASURES

NOXLAN PACKINGS

Appearance
et = Cause Countermeasure
Fact Condition
@ sSliding was extremely @ In case of piston, change
short stroke and caused to SPG
insufficient lubrication. ’
Wear with gloss on the
shiding surface.
@ Pressure higher than @ In case of piston, change
3MPa is always exerted. to SPG.
=
o
Abnormal wear at part O Chisrge wWesr fine and
of the circumference of @ Abnormal wear of wear 4 ; g
s : ; ; : bearing material {o those
the sliding lip (match- ring (piston) and bearing : ;
: S ; which can withstand a
ing the direction of lat- by excessive lateral load.
heavy load.
eral load).
@By external force such as
by hanging on a nail or .Inr:;:]%\:jement lo)sioEge
wire for storage.
[ e S e e |
@ Increase chamfering of
Partial cut, dent on the ® ‘(,:"” and” defn:] due_lo the mating material and
edge of the lip overt_u:n . 4 ft e mating make it smooth so as not
meterial when itiing. to cause “overturn”.
SO T | WY - oW 2 S
@ Cut and dent by driver. | g@use fitting tool.
etc. when fitting
@ There was a “scar” on oo
the mating sliding face. @ Check fully before fitting.
"® Due to “overturn” of | @Increase chamfering of |
E_? . chamfered part of the the mating material and
o Scratchs on sliding face. mating material at the make it smooth so as not
@ time of fitting to cause “overturn”.
@By embedded foreign @ Make sure to clean.
material
@ Due to “overturn” of | @ Chamfer the mating
Generation of “scratchs” chamfered part of the material according to the
at edge of the lip. mating material at the Dimensional Table and
time of fitting make it smooth so as not
to cause “overturn”.
H-8 -216-



FAILURE MODE AND COUNTERMEASURES

NOXLAN PACKINGS

Appearance

Fact

Condition

Cause

Countermeasure

Gloss and cracks on
the surface. Push with
a finger and cracks

@ Excessive rise of oil tem-
perature.

@ Incompatibility of oil and
rubber material.

@ Lower oil temperature or
change to heat resistant
material (fluorine rubber)

@ Check oil resistance of
the packing and change
the material of the pack-
ing or the hydraulic oil.

over.

@ Change of color into red is
due to coloring effect of the
color of hydraulic oil and no
change in material nature.
Therefore, there is no prob-
lem to use it as it is.

The out side of the pure
PTFE backup ring is
partially forn off, from
where packing has
extruded and deformed.

@ Insufficient strength and
wear resistance of the
backup ring.

@ Change material of back-
up ring to 19YF or 80NP.

appeat; 0000 0 leeeeeneoooonenn o JJL TISENGIRCTIVIISE O
% @ Deterioration of oil @ Renew oil.
E.:-
5
o ;
= L : @ Change to rubber materi-
g ®Excossive rise of ol em- | /i beter heat and oil
P : resistance.
@ Check oil resistance of
Rubber looses elastici- @ Incompatibility of il and the packing and change
ty and breaking off. rubber material. the material of the pack-
ing or the hydraulic oil.
@ Deterioration of oil. @ Renew oil
Trace of small dent @ Excessive extrusion gap :Bed%ce E‘e gap. togeth
exists from the heel SRRACEUp g gt
side of the sliding sur-
face tothe edge ofthe | _____ o T S e
lip and a thin filmlike
extrusion fraction is
left on the heel part. ) @ Use backup ring together
@ Excessive pressure and re-select packing.
@ Use buffer ring together
, ) @ Reduce the extrusion gap.
@ Excessive extrusion gap @ Use backup ring together.
| “@increase of bearing 0ap | @ Change bear ——
due to a significant wear .Ct?hange bean_n? material
m The heel partof the | _ ofbearing. | _oanappropraieone. |
5 sliding side shows @ Use backup ring together
@ extrusion and change @ Excessive pressure and re-select packing.
) of colorintored all | _____|_ @Usebuffer ring together. |
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NOXLAN PACKINGS

FAILURE MODE AND COUNTERMEASURES

:
[ Appearance
. Il Eact Condition Cause Countermeasure
& ®Excessive rise of oil tem- | ®Change rubber material
erature.
REFEY heat resistance.
The whole part of the o, =
lip of the sliding part is
forn off. Check oil ist f
@ Incompatibility of oil and rub- . e pac?{]i n;e::% acr;:;i goe
ber_material Deterioration the material of the pack-
of oil ing or the hydraulic oil.
: : @ Reduce the gap.
@ Excessive exirusion gap. ® Use backup gfing together.
I-!eel_ part on sliding .‘SS;igserezi v?rzg:lgfgbggﬂ @ Change bearing material
side is forn off. ing g to an appropriate one.
| @ Licsssive pisasiite. @ Use backup ring together
Y and re-select packing.
=
o
The sliding lip of pack- @ In case of Noxlan pack-
ing is extruded in an @ Generation of excessive ing, change to QUIS.
arc shape or forn off. back pressure. @ Change to combination
(piston seal) seal (SPG , SPGW).
sGtgpti?':;ftrlg:w ;L crrig‘k;: @ Fatigue failure due to fre- @In case of a rod packing,
of U packing. g guent shock pressure. use buffer ring together.
oy i
S G;?;\;?I obe paclémg '3 @ Burning by adiabatic com- @ Countermeasures shown
=1 B ¥ surned-an pression of the residual air. at pages I-12 and [-13.
@ carbonized.

H-10
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FAILURE MODE AND COUNTERMEASURES

NOXLAN PACKINGS

Appearance

Fact

Condition

Cause

Countermeasure

uonewlojeq

Deformation and cuts
at 2 places on the out
side of the packing.

@ Poor installation in the

integrated groove

® Shown at page G-6.

-219-
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FAILURE MODE AND COUNTERMEASURES

COMBINATION SEALS AND PARTS CONNECTED WITH SEALS

Appearance
T Cause Countermeasure
Fact Condition
@There was a “scar” on -
the mating sliding face. @ Check fully before fitting.
_________________________ e o Sl St P Ly Sy S ERSER
@Due to “burr” and “over- | @ Increase chamfering of the
Heavy scratchs on slid- turn” of chamfered part mating meteral aocording 1o
ing surface. of the mating material at make it smooth so as not to
the time of fitting. cause “bur” and “overturn™.
@ By embedded foreign | @ Remove foreign material.
material such as metal | @ Provide contamination seals (KZT)
powder, etc. on both sides of the packing.
@ Reduce extrusion gap
Eilm-li TS G @® Change material to the
thle Slni;ejnzxL :: rsf;ﬁr; (;f @ Excessive extrusion gap one with higher rigidity
the seal @ Change to SPGW with
' backup ring.
g
= @ Reduce extrusion gap
@ Thin film-like extrusion @ Excessive extrusion gap @ Change the material of
at the shiding surface @ High pressure the backup ring to the
of the backup ring. one with higher rigidity.
@ Eccentricity due to abnor- | @ Change the material of
mal wear of wear ring wear ring and of bearing
y and bearing caused by to the one that can resist
A Parzof GiieHiianincs an excessive lateral load. against the lateral load.
of the seal is abnormal-
ly worn (matching with [~~~ T T T T o T
the direction of lateral - g
- ; @ Finish roughness uniform-
load) .?nh:;:?iarla icsepgiticeroﬁgar:mg ly (Recommended value:
’ 0.4~3.2 1 mBmax).
One side of the wear @ Burning ; by tadiabat.ic @ Shown at page 1-12 and |-
fing is carbonized. compression o the resid- 13,
ual air.
@ Existence of foreign
= material in oil and in pip- .Makﬁ_ sure to carry out
= ings. washing.
2 Foreign material is
Q ambedded n sealiand: TS R R R T R T T T S R i L T e
backup ring. ) @ Change the material of
® Production of metal pow- wear ring and of bearing
der as a result of seizure to the one that can resist
of piston and cylinder. against the lateral load.

H-12
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- TECHNICAL DATA

1. JIS STANDARDS FOR LEAKAGE AMOUNT (Jis B 8354)

JIS (JAPAN INDUSTRIAL STANDARDS) states that,
when the maximum pressure is applied to one side of an
immobilized piston and the amount of oil leakage to the
other side of the piston must be less than those listed in the
Table 1-1,under the test condition shown in the right. With
combined seals (SPG, SPGW), the amount of the internal oil
leakage must be less than twice the figures in Table 1-1.

PISTON PACKING (INTERNAL OIL LEAKAGE)

Testing Conditions
Qil used

! Hydraulic oil, unless specified otherwise,

shall be equivalent to 2 kinds of turbine oil
specified by JIS K 2213 with viscosity
grade 150 VG32 or VG46.

Qil temperature : 50 £5C unless specified otherwise.

Pistonspeed : 0

<Table 1-1> Acceptable amount of internal oil leakage for piston packings

Unit : ml~ 10min

e = S e
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 ‘1.1‘: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.

¥ ROD PACKING (EXTERNAL OIL LEAKAGE)

JIS states “that there should be no leakage, except from the

<FIG. I-2> PISTON SPEED

rod, under any operating condition, when piston makes Cylinder tube I.D. (mm) Piston speed (mms)

reciprocating motion under the test condition as described 32 40 50 63 8~ 400

below with regard to external oil leakage of hydraulic 80 100 125 8~300

cylinder.” Oil leakage from rod is classified into Type A, Y W60 A80 5o

Type B and Type C as given in Fig. |-1. 250 250 8~200

<FIG. I-1> Acceptable external oil leakage

15 Test conditions
= ’ Oil used : 2 kinds of JIS K 2213 (Added
g turbine oil) hydraulic oil with
E & iscosity 1SO VG32 or VG486,
[ : 7
=] c}@g‘ﬂ unless otherwise specified.
2 /@“‘\ Temperature of oil :50+5C unless
g? 1.0 /00090% otherwise specified
& A@ae"‘ Piston speed : To be decided according
‘! L to the inside diameter of the
3 P =0 cylinder tube. (Table 1-2)
3 _\Bﬁ\e\e Internal pressure : internal pressure
‘8‘ 0.5 = ?\d‘;“ generated in the cylinder
3 = shall not exceed, at any
@ 0.3[Lessthan =i cess B moment during the test, the
2 golo2m : Foss than Toes than 0.0 : ti
@  oltessman ¢ oosm | _F——iec25MW I maximum operating pres-
== 000% [0.05ml I —— =il Ogg‘::eter over 50 mm, eSS manlo.omxdwr 2SS | sure except hydraulic pres-
i ; T Rod di ; !
2025 4050 60 80 100 120 140 160 180 sietest
Rod diameter d (mm)
I-2 - 222 -




2. AMOUNT OF OIL LEAKAGE AND WEAR OF PISTON PACKINGS

& Relationship between internal surface roughness of the cylinder tube and amount of oil leakage

<Fig. 1-2> Relation between Internal Surface Roughness of Cylinder
Tube and Amount of oil leakage when sliding

Fig. 1-2 shows the relationship between
internal surface roughness of the cylinder
tube and the amount of oil leakage for
piston packings (SPG, SPGW, OSL,
OUHR).

Test conditions

Pressure : 17.7MPa {180kgf,/ cm?}
(Constant)
Stroke - 100mm

Piston speed : 100mm s

Oil used for test = Turbine oil grade 2

Temperature of oil : 60~707C (In the
.tank)

Tube inside diameter : ¢ 100

Sliding distance : 80km

B Relationship between internal surface roughness of the cylinder tube and amount of wear

Fig. 1-3 shows the relationship between
internal surface roughness of the cylinder
tube and the amount of wear for piston
packings (SPG, SPGW, OSL, OUHR).

Test conditions

Pressure : 17.7MPa {180kgtf.” cm?
{Constant)
Stroke . 100mm

Piston speed : 100mm /s

Qil used for test . Turbine oil grade 2

Temperature of oil : 60~70C (In the
tank)

Tube inside diameter : ¢ 100

Sliding distance : 80km

-

L

4
b
3
5!
=
=2
=} 3
Q.
[}
[44]
8 2
w0
@
3
= 1
o
s
3
w
o
& 9
<

0412

3.2

6.3 12.5

Internal surface roughness of cylinder tube Rmax ( xm)

!
H

@ JIS allows the internal oil leakage at static condition as shown in the
Table 1-1, but no internal oil leakage has been found on any

packings with this test.

0.7
» 0.6
3
g
5 0.5
=}
o 0.4
[}
3]
=
2 0.3
5
o 0.2
2 04
0

<Fig. 1-3> Internal surface roughness of cylinder tube and wear amount

>
\/ -
5
- : |
-
|

Internal surface roughness of cylinder tube Rmax ( zm)

@ Packings for high wear resistance such as SPG and SPWG are
suitable for use with the types of hydraulic cylinders which can allow
some internal oil leakage.

@1t is recommended to finish the internal surface of cylinder tube to

0.4 - 3.2 um Rmax (0.1 - 0.8 um Ra).
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3.AMOUNT OF OIL LEAKAGE AND WEAR OF ROD PACKINGS

I Relationship between rod surface roughness and amount of oil leakage

Fig. 1-4 shows the relationship between rod
surface roughness and the amount of oil

leakage for U packi
IDI).

Test conditions
Pressure z

Stroke
Rod speed
Oil used for test

Temperature of oil <
Rod diameter
Sliding distance

& Relation between Rod Surface Roughness and Amount of Wear

Fig. 1-5 shows the relationship between rod
surface roughness and amount of wear of U

ngs (UPH, USI, and

0~13.7MPa
{0 ~ 140kgf e}

- 200mm
: 500mm /s
. Turbine oil

grade 2
100°C

I $50
: 1000km

packings (UPH, USI and IDI) .

Test conditions
Pressure

Stroke
Rod speed
Qil used for test

Temperature of oil :
Rod diameter
Sliding distance

 0~13.7MPa

{0~ 140kgf ~cm?}

» 200mm
I 500mm.~s
. Turbine oil

grade 2
100°C

: $50
: 1000km

<Fig. 1-4> Rod surface roughness and amount of oil leakage

(Buipys wWop1/1w) ebeses) |10 Jo Junowy

2

8><10'
7
B
5 < | JISAType A 0
] oz
4 L .
= USI 7 IDI
5 /S UPH _ (U593) .~ (Uso1)
/ (A505) =
2 -~
’// /—
1 R V%
- e

3 =

08 16 32 6.3 12.5

Rod surface roughness Rmax ( xm)

@ As the rod surface roughness affects the oil leakage, it is suggested ?
; to finish to 0.8 ~ 1.6um Rmax (0.2 ~ 0.4um Ra) [
|
|

<Fig. 1-5> Rod Surface Roughness and Amount of Wear

(@ Jeam Jo Junouly

1.0
0.9
0.8
0.7
06
05
0.4
0.3
0.2
0.1

0

= /ﬁ/

:jg;;,g—,/
__.-'

08 16 3.2 6.3

12.5

Rod surface roughness Rmax ( zm)

@ When the rod surface is too rough, the amount of wear of rod
packing will increase. Therefore, it is suggested to finish il to 0.8 ~
1.6um Rmax (0.2 ~0.4um Ra)
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4.MINIMUM SERVICE PRESSURE

Fig. 1-6 shows an example of actual <Fig. 1-6> Example of actual measurement of the minimum service pressure
measurement of the minimum service
pressure of piston packings (ODI, UPIL,
UPH, OUHR and SPG). G

Test conditions

Cylinder tube I.D. : ¢ 100

Rod diameter 1870

Rod packing . UPH 70X90X15
Dustseal : DKB 70X84X8X11
Pressurizing board : Cylinder head side

Upper limit of JIS
0.3 T S

UPI

0.2{=—

/ODI T
/UPH r

Cylinder operating conditions 0.1

Pressure I 0~16.7MPa a) Z
{0~170kgt / cm?) SPG TOUHH |
Stioke -~ 650mm 0 100 200 300 2400 500
Speed : 650mm /s {Average)
Qil used : Turbine oil grade 2 Service distance (km)
Qil temperature : 80°C (Maximum)

% aInssald a01A19S WNWIUIA

—

@ As NOK Rareflon (NOK’s brand name of politetra-fluoro-cthylene,
PTFE) is used for sliding material of SPG packing, and self-lubrication
property of OUHR packing is improved, the service pressure for the both
shows low values.

WHAT IS MINIMUM SERVICE PRESSURE?

The minimum pressure is required to ensure the oper- mum service pressure is required lower than specified
ation of the cylinder. When the pressure is applied below, the said value can be meodified under an agreement
from the head side @ or the rod side ® of the cylin- between the parties concerned lor delivery”.

der without any load as shown in the Fig. 1-7, the

minimum pressure required to allow a smooth opera-

tion of the piston at the minimum <Fig. 1-7> Example of cylinder used for measuring the minimum serve pressure.
speed (8mm/sec) shown in the Table - )
1-2 is called the minimum service
pressure. JAPAN INDUSTRIAL
STANDARD JIS B 8354 (Hydraulic
cylinder) prescribes this minimum
service pressure. Table 1-3 shows

the minimum service pressure in the

case when the pressure is applied

from the cylinder head side. ) ®
According to JIS, “When the mini-

<Table 1-3> Example of JIS Minimum Service Pressure (when the pressure is applied from the cylinder head side). Unit : MPa
Shape of rod packing
Shape of piston packing Nominal pressure : : Remark
Other than V packing V packing
v ki 35, 7 0.5 0.75
packing P : - 0 The minimum service
14 , 21 Nominal pressure X 6 % |Nominal pressure X 9% pressure when the pres-
U.L Packing, 35,7 0.3 0.45 sure, is applied from the
X ring, O ring, — = - = e ——— o, | rodside, is defined by the
combination seal 14 , 21 Nominal pressure X 4 %5 [Nominal pressure X625 |  classification of rod diam-
il Bk = eter. For detail, kindly
Piston ring 2% 1 0 G refer o JIS B 8354.
14 | 21 Nominal pressure X 1.5% |Nominal pressure X 2.5%
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5.8 LIDING RES'STAN CE _<Fig. 1-8> Frictional resistance and PressuEa__

Fig. 1-8 shows an example of actual mea-
surement of sliding resistance of piston
packings (SPG, UPH, OUHR).

Test conditions

1.D. of cylinder tube = ¢ 100

Piston speed 1 300mm /s

Oil used : Turbine oil grade 2 (ISO VG486)
Qil temperature :60°C

Test equipment
Sample cylinder
Service cylinder

Loadcell /Sample packing

[

Hydraulic pressure

pres*su re

HydraniVHydrauliG pressure
¥

B Shape of lip edge with U packing <Fig. 1-9> Frictional resistance and pressure

that affects frictional resistance
and sealing performance.

Frictional resistance and sealing performance
vary with the lip shape of U packings as
shown in Fig. 1-9 and Fig. 1-10.

OUHR (¢ 120) USH (¢ 120}
packing packing
Sample
packing

Measuring conditions of sliding resistance
Temperature - 80°C constant

Pressure :0.2.34.43.6.4MPa

{0. 20. 35. 50, 65kgf / cm?
Speed 1 75mm./s
Stroke . 20mm

Oil used : Turbine oil grade 2 (ISO VG46)

Impulse endurance test conditions
Temperature @ 100°C
Pressure 1 0~24.5~36.8MPa

{0 ~ 250 ~375kgf / cm?)
Frequency of pressurization : 70c.p.m
Number of pressurization 600,000 times

Speed : 160mm /s

Stroke - 150mm

Oil used : Turbine oil grade 2
(ISO VG46)

@ Recommend to use OUHR packing with
improved seif-lubrication property as the
piston U packing for low friction.

3

3X1D
il
= UPH
S /
S
g
@ / OUHR
oy L
3 1
= SPG
N
0 5 10 15 20

Pressure (MPa)

@ Use SPG or SPGW for piston packing for low friction.

3

X0
1.5
UsH | o
w
g 1.0 /[}/
=
(=]
o /D/
@
[}
b
3 05 /
: / o~ |OUHR
O]
0_-_._____’/_(?/"
1 2 3 4 5 6 7

Pressure (MPa)

<Fig. 1-10> Number of pressurization and amount of oil leakage

& 59

[

=

T 40

2

[45]

g 30

o

5

= OUHR |
g 10 )y b

& USH
~ o ', -, -, 8 o
ml 10 20 30 40 50 60X

Number of pressurization
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EIHOW TO CALCULATE FRICTIONAL RESISTANCE OF PACKINGS

Frictional resistance can be calculated <Fig. 1-11> Dimensionless characteristic diagram
from the following formula. ' T - ]
F=1t X Pr arrranaraas {5)
1.2 BE
Where, n 2'4 a4+ LH
3 0. A
F : Frictional resistance (N) 2 A~ 4
f 1 Frictional coefficient . ==
: Frictional coefficien
; ; = e S ..--///
Pr : Packing radial force (N) g ot =
® 008 —
=} L
8 : dirce o 0.04 PO
Therefore, in order to find the frictional = | SPE22]
resistance, it is necessary to know the val- f 002 =
ues of frictional coefficient and packing 0.01 : = - - .
radial force. To obtain the friction coeffi- Tt o 1ol iaete 15510
cient f, use the non-dimensional charac- Non-Dimensional characteristic value G

teristic diagram in Fig. 1-11, G in accor-
dance with operating condition and read e e,

the value f. ) ) ]
@ Please refer to Page A-6 for calculating method of the dimensionless
characteristic number G.
Use Formula (6) to find out the radial <Fig. 1-12> Radial force of packing (Under ambient pressure)
force of a packing when pressure is B .
applied.
10)(11:3 SPGW
ot --1SPG
Pr = zdbp + Pro | - (6) g =
4 e
Where, /,,.
d : Rod diameter (cm) 2 - — DI
b : Contact width (cm) g - = =
p : Applied pressure (Pa) £ 4 7 -":_/—"’
. ; i = 4 el e ey UPH
Pro : Radial force of packing 3 08 o e
under ambient pressure (N) = 08 = o e B
& g 2
0. Es =
Z o
The value Pro varies with the shape L -
and material of packings. Fig. 1-12 0.2 [ A
shows, for your reference, an example . =
of actual measurement of radial force 7
of representative packings. As the A
applied pressure becomes higher, Pro 0-10 50 100 150 200
becomes a negligible value in function
to m dbp in the formula (8). Rod diameter or cylinder tube inside diameter {mm)
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6. LOW TEMPERATURE RESISTANCE PACKINGS

The standard rubber material for NOK packings (material
code A505, U801) aims at about -30C as limit temperature
for low temperature usage. In low temperature areas, the rub-
ber 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, minimige
rod eccentricity , and apply a low temperature resistance
packing.

Test conditions
: U packing for rod diameter ¢ 75
(Dipped in oil at100°C for 70H prior to the
test)
Pressure : 2MPa {20kgf,/ cm?l (constant pressure)
Stroke : 20mm
Cycle :lcps
Qil 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.

Sample

I EFFECT OF ECCENTRICITY ON SEALING PERFORMANCE AT A LOW TEMPERATURE

Table 1-4 and Table 1-5 show an example of test results P oty affect i P i
with low temperature resistant U packings and standard U =the socentnely & e. = Seding pe orrnance ak low
; temperature, use H9f8 fit for bush or bearing.
packings.
<Table 1-4> Cold resistant U packings <Table 1-5> Standard U packings
IUH 75 85 6 M Sample
(A903) u UNI 75 88 10 packing IUH V4
_ {drusot 175856
Low temperature (J}:\‘ ) 75 85 6 T (U801)
resistant nitrile rubber 2)S813 (A505)
Qfmount ()

f I =5 s = = 28 = = = —~ & eccen- = =" —_ = =
|fri ;to'(:ﬁrh) 40 45 50 55 60 40 45 50 55 60 ot (TIF) 15 20 25 30 35
0.15mm s 0.15mm W : ; Vi
0.30mm % A g3omm | © | O | © | © | A&
0.45mm ; A ; A A i 0.45mm ®

_+=-No oil leakage “.---Qil leakage while sliding ---Qil leakage at static

B EFFECT OF LOW TEMPERATURE HYDRAULIC OIL FOR INITIAL FRICTIONAL RESISTANCE

Some low temperature hydraulic oil
increase the frictional resistance of pack-
ings. This is caused by remaining dried
additives in oil. Fig. 1-13 shows an exam-

Sample
packing

W

IUH type packing
(Material : A903)

ple of measuring the initial frictional resis-
tance with low temperature oil.

<Fig. 1-13> Result of measurement of initial frictional resistance

200 —=0
Test conditions //'O/
Temperature : 25°C
Preszure : Ambient pressure g‘ 150 ]
Speed > 250mm s §- O-+MIL H5606E
gtiﬁfr}ad 2?;:}? S T A:+-Engine oil for low temperature
20 Sl e
@ Engine oil for low temperature %_- ({ LEThy oignie g
@ Turbine oil grade 2 (ISO VG32) 2
Time for leaving sample : 0.12.48.72 (H) 8 50
Leaving conditions N A A A
By making rod to perform several stroke, let l'|]-_|‘—f""j I
0

the oil film deposited on the rod surface and
leave the packing as it is at room tempera-
ture.
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7. BUFFER RINGS

Buffer rings (HBY and HBTS) are inserted in the pressure
side of rod packings to protect and improve packing durabili-
ty. Also, under extremely short stroke conditions, they help
prevent abnormal wear of rod packings.

E EXAMPLE OF BUFFERING EFFECT ON
IMPACT PRESSURE

3 effects of buffer rings

(1) To buffer the impact pressure generated on the rod
side of a hydraulic cylinder.

(2) To inhibit transmission of oil temperature to rod
packings.

(3) To reduce frictional resistance and generation of
sliding heat of rod packings.

Buffer ring does not generate accumulated pressure hetween
rod packings, because of back pressure relief property.

Test conditions Construction (rod sealing system) Conditions after test
\j‘RT2 -
=
Rod diameter : ¢ 70 g X Extrusmn
Pressure . 0~41.2MPa = Fine wear NO weal
[0~420kgf /cm?} | & IUH BRT2
Speed : 530mm.“s é
Stroke - 900mm S >
Oil used : Turbine oil grade 2 ( HBTS IUH BRT2 DKBI (\ < /
(ISO VG46) _ _ I Fine extrusion No wear No extrusion
Oil temperature : 90£57C = @
(in the tank) g
i : 7 =4 BRT2
Sliding distance : 250km o
% / BRT2 E)KBI (\
é. ~ IUH - i \Wear Exirusion

B EXAMPLE OF REDUCTION OF TEMPERAT

URE AT SLIDING AREA

<Fig. 1-14> An example of measurement of temperature at sliding area

(For test conditions and temperature at (@), refer to the test condition.)

@ 140 @ When the impact pressure and the
& 120 /f = = £ = = = ] oil temperature are high, reduction
© {QQlLA=====1 et el e e e e E e
3 //, // /1Used with HBY of pressure and temperature of |

s i
g S0y Z—1sed together with HBTS sliding part can be obtained by using |
5 60 I <_Without a buffer ring a buffer ring.
© 40 . ) i
= 20’ @1t is recommended to use packing ’
S 0 : and buffer ring together. |
o 50 100 150 200 250 !

Sliding distance (km)

B EXAMPLE OF REDUCTION OF FRICTIONAL RESISTANCE

<Fig. 1-15> Relation between hydraulic pressure and frlctlonal resmtance

Construction (Rod sealing system) |

| |
| 200 — gv&r:e?ring ‘l:leliﬁﬂ;?'urEnag l *
> - A O ] | o
/ S E - soc| O @ d:-/
(=]
- g 100 ]
Test conditions @ = = O
Pressure © 0~9.8MPa 8 r_g:#’——’;:gj
[0~ 100kgf /cm? 3 5
Speed :30mm./s N
Stroke @ 100mm
Oil used : General purpose hydraulic oil 0
Temperature : Constant tempera- 2 4 6 8 10
ture at 80°C Oil pressure (MPa)
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8.PACKINGS FOR EXTREMELY SHORT STROKE

When packings are used with extremely short strokes, break-
ing 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 resistnace.

E PISTON PACKINGS
Test method

In other to investigate the internal oil leakage amount, the
test was conducted with the test condition below. The oil
leakage was measured at 250,000, 500,000, 750,000 and
1,000,000 cycles of the test. The oil leakage was collected
from the port @ at the head side, while applying oil pressure
34.3Mpa {350kgf/cm?}, for ten minutes to the port ® at the
rod side.

Test equipment

Rod ® side —

Sample
packing

Head ) side —

Test results
<Fig. 1-16> Change in amount of internal oil leakage

“The term of the extremely éhort stroke” is defiened as |
strokes becomes less than the minimum stroke of 26mm
which is specified in JIS B8354.

Sample packing
Cross section of seal Type and size Material
o (1
P .
SPG 94 110 7.3 A
VT oSl 110 95 9 | Usof
u-
! OUHR 110 95 9 D A903
BRT2 95 110 3 @19YF

Test condition
Oil used : General purpose hydraulic oil
Pressure : Rod ® side
0~ 34.3MPa {0~ 350kgf.” cm?
Head @) side
0~ 2MPa {0~ 20kgf /" cm?}
Stroke : 2mm
Cycle  : 16c.p.m (Average speed 4mm ~s)
Sliding cycle : 100X 10* times
Temperature : 951 5°C (at cylinder internal surface)
Roughness of cylinder internal surface : 3.2um Rmax

# The amount of internal oil leakage for SPGW is
almost the same as SPG.

8_

ebeyea (10 [eulalUl JO JUNOWY

(ml/10min) O 55

Number of cycles

I-10
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<Fig. 1-17> Sliding sarface condition after test

Type & size Direction of photo | Surface condition Remarks
Head side
No abnormalities are observed on the
SPG 94 110 7.3 E>
E sliding face.
Rod side
Head side

D W
L A

Rod side

oSl 110 95 9 Wear and “sliding trace” are observed on

the sliding face.

OUHR 110 95 9 Wear and “heavy sliding trace™ are

observed on the sliding face.

Rod side

@ For extremely short stroke, it is recommended to use combination seal (SPG or SPGW), using NOK Rareflon (NOK's
brand name of polytetra-fluoro-ethylene, PTFE) as the sliding material.

# ROD PACKINGS

Fig. 1-18 shows the condition of sliding surface after the extremely short stroke test.

<Fig. 1-18> Condition of sliding surface after test

Type & size i Surface condition
: Direction of photo e =
(Material) When buffer ring is used together. When buffer ring is not used together.

IUH 75 85 6
(509 W C

HBTS 75 90.5 5.9
(19YF,AB28)

@1t is 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.

-231- I-11
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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 com-
pression 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 morement, the air will be comppressed quickly,
resulting in high heat generation, at the U packing’s pocket.

By this, the packing is partially burnd and carbonized. With some materi-
al, it may actually melt.

When a rod is directed upward, air is accumulated at the pocket part of U
packing A on the head side, and “damage by buming” can be seen in Fig.
1-20. Also, the wear ring may be burnt, as shown in Fig 1-21.

The phenomenon of burning tends to occur when starting a hydraulic
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. 1-20> Example of locations of damage by burning

Damage by burning

I-12 -232-

<Fig. 1-19> Example of damage by burning
of U packing

Lip Damage by burning

Pocket

<Fig. 1-21> Example of damage by burning
of wearing

Damage by burning




B FORMULA FOR CALCULATING RISE OF TEMPERATURE BY ADIABATIC COMPRESSION

Although, in the case of an actual hydraulic cylinder, it can- Now, let’s calculate the heat generation by adiabatic com-
not be said to be a perfect adiabatic compression due to the pression by using this formula. Suppose the pressure in the
existence of heat conduction and dispersion, etc. from the hydraulic cylinder varies between 1 and 42MPa. For exam-
rod surface or tube wall face, the rise of temperature can be ple, suppose the oil temperature is 80 C when the pressure is
calculated from the formula (7). IMPa, then the absolute temperature T2 by the adiabatic
=1 compression is
T2o=Ti X“H=TI —E_f) 5 J: ------------

T1 : Absolute temperature before compression (*K) 49 e .

Tz : Absolute temperature after compression (* K) Te= (273+80) X (1—) 1027 CK)

P1 : Pressure before compression (MPa)

P2 : Pressure after compression (MPa)

V1 : Volume of air before compression (cm®) This temperature is equivalent to 754 C. The value neglects

V2 : Volume of air after compression (cm?) the adiabatic efficiency and other loss in its calculation.

x . Adiabatic index (In case of air, «k=1.4)

Even if this were taken into consideration, the packing is
instantaneously exposed to a high temperature.

Bl PREVENTION OF DAMAGE BY BURNING

Remark the following points to prevent
the damage of burning due to such adia-
batic 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 pock-
et with grease to minimize the accu-
mulation of air.

(4) Design the construction of piston as
shown in the Fig.1-22 and use
Rareflon (NOK’ s brand name of 4
ethylene fluoride resin) scal (Type
KZT, contamination scal) having a
good heat resistance at the outside of
the wearing (WR).

<Fig. 1-22> Example of countermeasure against damage by burning

|

(Contamination seal)

WR
(Wearing)

(Wearing)

fer

(Contamination seal) [ SPGW
(Combination seal)

@ Fig. 1-22 shows the most effcctive piston sealing system as a
countermeasure against the damage by burning.

We recommend to use KZT
(Contamination seal) to pre-
vent entry of foreign materi-
als in the oil and to prevent
the damage by burning.
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10. STICK-SLIP

Stick-slip is a phenomenon that a sliding surface has sticking
and slipping condition periodically. In the case of packings,
the stick-slip occurs al 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, lixing 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 PHENOME-
NON

Vibrations and sound generation due to the stick-slip of a

hydraulic cylinder have not been quantitatively clarified yet.

It is qualitatively known, however, that they occur under the

following conditions.

(1) When a static friction coefficient of a packing or bearing
material is high.

(2) When the roughness of metallic surface is not appropri-
afe.

(3) When the quality of oil used is poor (when the additive to
0il is not appropriate).

(4) When the Tubricant film on the sliding face is liable to be
broken due to a high pressure, high temperature or opera-
tion in a low speed.

(5) When using a cylinder tube or a hollow rod which thick-
ness is extremely thin or when using a hydraulic hose
with a low rigidity.

-14
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Bl COUNTERMEASURES

As previously mentioned, it is not possible to make perfect
countermeasures for stick-slip soley by a packing itself.
However, use of a combination seal (SPG or SPGW) made
from low-friction material such as Rareflon (NOK’s brand
name of PTFE) 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. 1-23(a) and/or fill-
ing grease between a rod packing and a dust scal will be
effective in preventing oil film breakage, due to high pres-
sure.

<Fig. 1-23> Example of countermeasure against stick-slip

HBTS

BRT?2 %ggl
19YF (19YF)
(A626) EESIO‘I) (SPCC)
(a)
/Grease
L
e R
IS (19YF)
(U801) [s8¢c)
(b)



L]
L
o5
o3

]



This data is a summary of all the experimental data related to
the materials and it gives a reference of material compatibili-
ty to each brand of oil or chemical. When selecting material,
kindly check, referring to this collection of data, whether the
material in question is compatible to the brand of oil or
chemical which you are going to use. Please note, however,
that they are representative values of actual measurement
and not of guarantee.

This data includes nonstandard materials for each type of
packing, due to the fact that the selection of material has
been carried out in consideration of the sealing liquid in
question,

When using materials other than standard, please consult
with NOK.

[HOW TO READ THE TABLES]

The test method is in compliance with JIS K6301 “Physical
Test Method for Sulfate Rubber (Dipping Test Method)”.
The table shows the test temperature, time and change in
hardness, tensile strength, volume after test, and compatibil-
ity.

+ symbol before figure means the increase to the value of
before test, while - symbol means the decrease to the one of
before test. In any case, if the absolute values of these fig-
ures are smaller, the better are oil and chemical resistances.
Compatibility is the result from judgement supposing the
case where the product has been continuously operated

OIL RESISTANCE DATA

«DATA FOR REFERENCE

- OIL RESISTANCE AND CHEMICAL RESISTANCE OF NOK MATERIAL

for 500 hours at the temperature specified in the Table.
If data exceeding 500 hours are available, comptibility for
the said duration is also mentioned. Symbols used in the col-
umn of compatibility are as follows:

_  Resistant
_ : Resistant except special cases*
. Not resistant except special cases ™

< Not resistant

In most cases, judgement is made based upon the data of
change in hardness and volume. In some cases, however, the
judgements show A or X in spite of the small value with
hardness and volume. The “compatibility” is judged by tak-
ing other factors into account, so they are not contradictory
to the principle mentioned above. The compatibility of
NOXLAN is judged mainly by change in lensile strength.

On the other hand, the test conditions applicable to these
data are defined to examine the compatibility of each rubber
material with the sealing liquid and not to guarantee the life
of the liquid in question. For nature of the liquid, refer to the
handbook for brands of lubricants.

# When using this, please consult with NOK

NOK’ s material symbol A:Nitrile rubber F:Fluoro rubber G :Hydrogenated-nitrile rubber U:Noxlan (Polyurethane)

(—: No data available)

NOK’ s | Test | Duration | Change in [Change in ten{ Change in| Adapt
Brand name of sealing liquid (Manufacturer) material |temperature| of test | hardness | silestrength | volume | able
symbol (c) (H) (points) (%) (%) |ornot
DELPACK 1210 (MOBIL) A105 80 70 —579 o 7 + 4.6
240 =i —13 + 5.4
120 70 — 4 —a5 3.5
240 -2 —45 + 29 | &
A305 80 70 -5 —14 + 4.0
240 — 6 —16 + 52
& 120 70 — 5 —27 + 4.0
i 240 -2 —44 + 3.2 yay
° A505 80 70 — 4 — 6 + 33
2 240 — 3 —2 | +40
3 120 70 4 =5 + 3.4
o 240 — —28 +33 | &
- A980 80 70 =9 =10 i
240 — 8 —16 + 77
120 70 — 8 —34 + 9.0
240 —6 —58 + 9.0 YAy
uUse3 100 500 — 2 —33 + 55
U641 100 500 0 — 8 + 5.2
uso1 100 500 =) —18 + 4.8
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OIL RESISTANCE DATA

O | e [ E Car e e
Brand name of sealing fluid (Manufacturer) mgogga EOC) (t (poin?g)s (%)g {%)e tibility
DELPACK 1210 (MOBIL) - U801 120 500 + 1 —44 + 03 :
MOBIL PEGASUS 10W (MOBIL) U641 100 1000 -1 —24 +37 | ]
U801 100 500 —2 —17 +13
| 1000 0 -73 + 09
WHITE PARROT SUPER S-3 OIL 10W (SHOWA-SHELL) | A105 120 70 0 —23 — 098
240 + 1 —35 — 15
500 + 2 —48 1.8
1000 + 5 —73 - 26
A305 120 70 -3 —16 — 01
240 -2 —38 — 09
500 0 —49 =
1000 + 4 —76 — 19
) A505 80 70 — 4 =12 + 23
& 240 — 4 0 | +22
o 500 -3 — 1 + 23
= 1000 —p -5 + 25
3 100 70 =3 -3 | +22
== 240 -1 —16 o] A
500 0 —27 + 1.1
1000 +2 —41 + 14
120 70 + 1 ) 0
240 + 1 -7 — 03
500 +2 —33 — 0.4
1000 + 5 —B7 — 0.9
A980 120 100 — 4 — 1 + 4.0
240 -1 —36 + 40
500 + 1 —51 + 36
1000 + 4 —79 + 341
U641 120 500 + 1 —41 + 23
Uso1 120 500 0 | —45 + 0.4
APPOLLOIL GEAR-MISSION 80W-90 (IDEMITSU) F201 100 70 —1 — 4 + 1.0
120 70 0 —25 + 12
150 70 +5 —38 +17
F480 100 70 -1 | — 86 + 0.6
120 70 0 —15 + 07
150 70 + 1 —40 10
APPOLLOIL GEAR LSD 80W-90 (IDEMITSU) F201 100 70 e = + 0.8
120 70 0 —20 1A
150 70 + 4 —30 +17
F480 100 70 — 1 -8 + 05
120 70 0 —22 | +08
___ 150 70 + 1 —35 + 0.9
o | GEARLUB SP90 (NISSEKI) U652 100 336 0 —33 +15
< U801 70 1000 — 1 + 4 + 13
3 100 200 0 —49 +17
= ['GELCO-OIL 6140 (SHOWA-SHELL) F204 120 70 0 + 4 + 0.2
GELCO-OILNo 1 [GL-3] (SHOWA-SHELL) F204 120 70 0 —12 + 06
NISSAN GEAR OIL MP-G SPECIAL F201 100 70 -3 —16 + 2.0
(NISSAN MOTOR GENUINE OIL) 120 70 3 —43 a5
150 70 0 —45 + 42
F357 100 70 — 1 — 5 + 20
120 70 -1 —40 + 3.6
150 70 —1 —36 | + 45 ]
F480 100 70 — 2 —13 + 1.3
120 70 — 2 —34 + 22
150 70 -2 —38 + 27
NISSAN GEAR OIL HYPOID SUPER 80W-80 G506 120 70 -1 -4 + 27
(NISSAN MOTOR GENUINE OIL)
DEXIRON ii (SHOWA-SHELL) A505 100 70 -3 + 5 + 22
A AS03 100 70 0 + 3 — 0.8 > |
l PAN ATF AMENITI (NISSEKI) F357 120 70 — 1 -1 ¥ 05
240 — 1 — 5 + 1.0
500 — 1 — 8 +o1.2
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OIL RESISTANCE DATA

5
i

= ' NOK’ s Test Duration | Change in (Change in ten- Change in compa-
Brand name of sealing fluid (Manufacturer) material temgerature of test hardness sile strength | volume tibilit
code C) (H) | (points) | (%) (%) Y
PAN ATF AMENITI (NISSEKI) F357 150 70 —1 —20 + 1.2
240 -1 —34 + 1.7
500 — 1 —53 + 1.8 &
F480 120 70 — 1 — 4 F 06
240 — 1 -7 + 07
500 — 1 —21 + 08
150 70 | — 1 —20 + 08
240 — 1 —40 + 1.0
o 500 — 1 —53 + 12
MOBIL ATF220 (MOBILE) A104 100 70 — 3 — 4 + 1.0
168 — 3 — 6 + 0.8
A105 100 70 — 4 — 8 + 3.0
" 168 | — 3 —10 + 23 >
T A305 100 70 — 7 — 3 + a2
F 168 — 5 -9 + 34
AS80 100 70 — 5 + 4 + 5.1
168 — 5 + 6 + 5.0
CASTLE AUTOFLUID SPECIAL W A505 100 70 — 6 + 7 + 5.2
(TOYOTA MOTORS GENUINE OIL) | 168 — 5 + 8 + 4.2
A303 80 70 0 +10 — 16
168 4+ 1 +10 — 23
100 70 + 3 + 4 — 15
168 — 6 +7 + 53
CASTLE HYDRAULIC OIL 32 A505 100 70 -2 + 7 + 04
(TOYOTA MOTOR GENUINE OIL) 168 0 +10 — 03
A903 80 70 0 +10 — 186 | |
168 + 1 +10 + 23
usot 100 336 0 + 6 0
w | TOYOTA GENUINE BRAKE FLUID 2500H (TOYOTA) | F357 150 70 —28 —76 | t446
8 168 —32 —85 | +459
< G506 150 70 —13 —16 | +244
= 168 —13 —19 +243
DAFFNEY HYDRAULIC FLUID 32 (IDEMITSU) AT795 100 200 + 8 . = [®)
F548 150 200 0 — + 09 C
DAFFNEY HYDRAULIC FLUID 44 (IDEMITSU) A505 100 70 + 1 + 8 — 09
HIGH LAND 26 (NISSEKI) AS505 100 70 —8 + 4 + 54
A903 100 70 — 3 — 5 + 3.0
HYDRAX 56 (KYOSEKI) A104 120 70 + 4 + 4 — 39 D
A105 120 70 0 —13 - 07 ;
A305 120 70 0 — 2 — 07
A505 120 70 0 —12 — 08
AB26 120 70 + 1 + 1 — 14 i
A880 120 70 — 2 —14 + 22
% DIAMOND LUB RO32 (MITSUBISHI PETROL) A505 100 70 + 1 +10 — 03
g Us41 100 1000 + 1 + 2 + 02
= WELY 100 1000 0 —33 + 13
©. | TERASSE OIL C10 (SHOWA-SHELL) A795 100 200 + 4 = — 18
F548 150 200 — 1 — + 27
usot 100 200 — 1 + 2 + 26
MITSUI HITEC 150 (MITSU! PETROL) A505 100 240 ] + 2 — {5
500 + 1 + 8 — 05
1000 + 3 + 8 — 04
A980 100 240 + 1 + 6 — 18
500 + 3 + 6 — 1.8
1000 + 5 0 — 23
| U593 100 1000 + 1 + 2 + 08
U641 100 1000 0 —15 + 19
usot 100 1000 0 0 — 0.1
55 DAFFNEY SUPER HYDRAULIC FLUID 32 U593 100 168 + 1 + 7 + 08
§£ (IDEMITSU) uso1 100 168 + 1 — 5 — 07
€| DAFFNEY SUPER HYDROS2 (IDEMITSU) U801 100 600 0 +10 + 05
g;_g DAFFNEY SUPER HYDRAULIC FLUID 46 G506 100 1000 + 6 —11 — 09
FZ| (IDEMITSU) 120 500 + 5 —15 — 08 =)
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OIL RESISTANCE DATA

NOK® s Test Duration | Change in (Change in ten1Change in
Brand name of sealing fluid (Manufacturer) material |temperature | of test | hardness | silestiength | volume |S3T0HE"
code (’c) (H) (points) (%) (%) y
DAFFNEY SUPER HYDRO 46 (IDEMITSU) uses | 100 500 0 =12 +1.0
Usof 100 500 0 +12 + 04 _
DAFFNEY SUPER HYDRAULIC FLUID 56 A104 100 70 =+ 1 +5 — 44 O
(IDEMITSU) A105 100 70 0 —12 —1.0 ®
A305 100 70 —2 —3 —17 '
A505 100 70 —1 -5 — 0.8 _
AG26 100 70 0 + 4 —43
A980 100 70 +3 + 3 —22
168 + 3 — 8 — 24 &
DAFFNEY SUPER HYDRAULIC FLUID 100 G506 100 1000 +7 -4 — 28
(IDEMITSU) 120 500 +5 —8 —28 5
DAFFNEY SUPER HYDROLW46 (IDEMITSU) A305 100 70 =5 +3 — 0.1
240 —4 + 1 —15
500 —3 + 1 —25 $
A795 100 70 +6 — — 5.4
A980 100 70 —1 +2 +02
240 0 0 + 0.2
500 0 —8 + 0.6
Us41 100 1000 —1 —7 +02 :
Usot 100 1000 0 — 4 — 0.4
DAFFNEY SUPER HYDROLW46H (IDEMITSU) A105 100 70 0 -3 —08
168 +1 -3 —1.0
A305 100 70 —1 —4 — 0.1 ]
168 -2 +1 — 0.9 C
A980 100 70 —2 —4 +18
168 ¢c | =5 +0.9
U593 100 168 0 +3 —0.7 c
3 U801 100 1000 —1 —34 — 0.8 S5 |
£ | SUPER HIGH LAND 32 (NISSEKI) A104 120 70 +3 -3 —25 _
2  A105 120 70 — 1 —10 + 04 ;
g A305 120 70 —1 4 +05
E] A505 120 70 —1 —9 —16 =
2 AG26 120 | 70 —1 -6 +0.9 2
s ~A980 120 70 —3 —11 + 4.9 =
g0 U801 100 1800 o | +2 + 0.8 &
2. | SUPER HIGH LAND 56 (NISSEKI) _A104 120 70 t4 +3 —39
A105 120 70 — 1 —g — 0.6
A305 120 70 —2 —3 —04
As505 120 70 + 3 —4 —23 _
AB26 120 70 0 —15 —1.0 8
A980 120 _qm | e —16 + 28 '
U641 100 1000 -1 + 8 —03 _
uso1 100 1000 0 +2 +0.2
COSMO HYDRO AW32 (COSMO) A305 100 70 -2 +1 —03
168 —1 + 1 —13
Ag80 100 70 +1 +4 + 06
168 +2 — 4 + 0.1
Us93 100 168 0 —13 + 09
usot 100 168 0 +14 — 0.9
COSMO HYDRO AW46 (COSMO) A305 100 70 —3 —1 — 07
168 -2 —4 —1.8
A980 100 70 + 1 +3 —03
168 +2 —1 —07
U593 100 168 0 —10 +0.8 ®
ugo1 100 168 0 +09 —11
COSMO HYDRO AW68 (COSMO) A305 100 70 = 4 —15
168 0 —1 —23
A980 100 70 +1 +5 —1.3
e Lol 168 | +3 ¢ 0 | —17 | ©
U593 100 168 0 —16 + 04
- Uso1 100 168 0 +12 — 1
COSMO HYDRO LF22 (COSMO) A305 100 70 —4 i +34
168 —4 —7 + 24
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OIL RESISTANCE DATA

J-6

NOK" s Test Duration | Change in [Change in ten-Change in compa-
Brand name of sealing fluid (Manufacturer) material | temperature of test hardness | sile strength | volume tibility
code ('C) (H) {points) (%) (%)
COSMOQ HYDRO LF22 (COSMO) A980 100 70 =6 =1 + 82
168 — 4 -9 + 79
U593 100 168 0 + 4 + 32
Uso1 100 168 0 + 1 + 11
COSMO HYDRO AWS56KS (COSMO) U593 100 | 70 | —1 — 4 + 08
U641 100 70 0 + 2 + 03
uso1 100 70 0 + 1 — 07
COSMO HYDRO HV15 (COSMO) A305 100 70 — 4 — 4 + 25
168 -3 + 3 + 15
A980 100 70 — 8 -7 + 649
168 — 7 — 9 +63 | ©
U593 100 | 168 —2 + 1 + 31
Uso1 100 168 — 1 -9 + 07
KYOSEKI HYDRAX LT15 (KYOSEKI) Ago3 | 80 | 70 18 0 | +72
100 70 -7 + 1 + 83
KYOSEKI HYDRAX LT32 (KYOSEKI) U593 100 500 — 6 —56 + 3.0
) 1000 -8 —76 + 3.1 e
uso 100 | 500 — 1 —34 + 02
1000 -1 — 71 +o04 | X
DIAMOND HYDRO FLUID EP46 (MITSUBISHI PETROL) | A980 100 70 o | —1 | —11| O |
TERRASSE OIL 32 (SHOWA-SHELL) Us41 100 1000 0 —11 + 08
uso1 100 1000 + 1 39 +oz | ¢
TERRASSE OIL K32 (SHOWA-SHELL) Uso1 100 500 0 + 5 + 08 ;
TERRASSE OIL 45 (SHOWA-SHELL) Us41 100 1000 -1 —49 + 17 :
Uso1 100 500 0 T g
1000 + 1 —77 — 15 | x
TERRASSE OIL 46 (SHOWA-SHELL) ueat | 100 | 144 | —1 | F4 +10 | ©
= 120 144 =9 — 4 +18 | C
g ugat 100 144 0 — 7 — 05
3 120 144 0 —10 —03 | &
£ | TERRASSE OIL K46 (SHOWA-SHELL) G506 100 168 0 - 3 — 20 3
= [ 120 168 — 1 = — 0.2
< | TERRASSE OIL 56 (SHOWA-SHELL) A104 120 70 + 4 + 1 — 38 €
3 A105 | 120 70 0 —21 | —05 | O
= A305 20 | 70 | -1 S ~05 | ©
2 A505 120 70 + 1 —20 —12
AB26 120 70 — — -2 | O
A980 120 70 — 2 — 6 + 2.4 %
Us41 100 1500 0 -6 + 1.4
U8so1 100 1500 0 | —42 | —o05
TERRASSE OIL K100 (SHOWA-SHELL) G506 100 168 + 1 + 4 — 15 :
B 120 168 + 2 -3 - 1.4
NUTOHH15 (ESSO) A305 100 70 -4 — 5 + 29
_____ 168 — 3 -1 + 2.1
| A%80 | 100 70 — 5 — 4 F 72
168 — 6 —15 +66 | ©
U593 100 168 — 4 —14 +30 | ~
uso1 100 168 — 1 — 8 +o09 | C
NUTOHHP68 (ESSO) A104 120 70 + 4 + 5 — 3.1 %
A105 120 70 —1 = Eoz7 | C
A305 120 70 — 2 +4 | +to4 | © |
A505 120 70 —1 — 8 +03 | C
A626 120 70 0 + 2 —10 | C
A980 120 70 —2 -6 + 1.8 )
UNIPOWER SQ32 (ESSO) U593 100 168 + 1 — 4 + 1.8
Uso1 100 168 + 1 — 3 — 041
UNIPOWER SQ48 (ESSO) Us93 100 168 + — 1 + 17
U801 100 168 + 1 0 — 0.1 o
UNIPOWER SQ68 (ESSO) U593 100 168 + 1 -3 +13 | ©
Uso1 100 168 + 1 — 6 —03 | ©
MOBIL DTE26 (MOBIL) A104 120 70 + 5 -5 —42 |
A105 120 70 + 1 —15 — 0.9 _
A305 120 70 0 — 4 - 1.1
A1y -



OIL RESISTANCE DATA

NOK’ s Test Duration | Change in |Change in tensChange in compa-
Brand name of sealing fluid (Manufacturer) material |temperature | of test | hardness | silestrength | volume tibility
code {’c) (H) {points) (%) (%)
MOBIL DTE 26 (MOBIL) A505 120 70 + 1 —15 — 18
A626 120 70 0 —11 — 22
= A980 120 70 0 —19 — 08
g uso1 100 1000 + 1 +20 + 06
2 | MITSUI HIDICK AW46 (MITSUI PETROL) A505 100 240 + 1 + 3 - 07
gﬁ 500 + 1 + 3 — 08
= 1000 + 3 + 3 — 0.8
= A980 100 240 + 1 -2 + 0.6
2 500 + 3 g + 0.4
= B _ 1000 + 5 —8 | +o04 ;
o go1 100 1000 0 —i] — 04
U593 100 1000 + 1 +7 | +o02
Ue41 100 1000 0 — 1 + 04
DAFFNEY SUPER HYDRO 22WR (IDEMITSU) U593 100 168 + 1 = + 3.1
usod 100 168 + 1 + 6 + 1.1
DAFFNEY SUPER HYDRO 32WR (IDEMITSU) A104 100 70 -2 +10 — 26
A105 100 70 — 1 —12 + 0.5
~ A305 100 70 — 3 —2 + 03
A505 100 70 — 2 0 + 0.9 3 |
AB26 100 70 — 3 + 3 — 13
A980 100 70 -5 | +8 + 2.1
168 — 1 — 8 + 2.4
DAFFNEY SUPER HYDRO 46WR (IDEMITSU) U593 100 1000 0 — 8 + 0.1
ue4t 100 1000 0 +18 + 0.1
Usod 100 1000 + 1 + 7 — 12
HIGH LAND WIDE 15 (NISSEKI) A305 100 70 — 6 — 6 + 43
s 168 — 5 — 5 + 3.3
23 A980 100 70 —10 — +10.1
8 3 168 — 9 -1 | +986
=5 Us93 100 168 . +5 | + 44
2B usot 100 168 —q -6 + 1.8
gé HIGH LAND AH15 (NISSEKI) A505 100 70 — 4 -2 + 4.9
EE ~ A903 100 70 - 1 —5 + 1.8
8 £| COSMO HYDRO DHV32 (COSMO) U593 120 1000 — 1 —27 + 02
g{_;_ Uso1 120 1000 0 —45 — 16
92| COSMO HYDRO DHV56 (COSMO) U593 100 1000 = B + 08
B u8o1 100 1000 0 —43 — 08
& 5| TERRASSE OIL KT32 (SHOWA-SHELL) G506 120 168 o | +1 | + 06
gg TERRASSE OIL R32 (SHOWA-SHELL) U641 120 300 0 + 3 + 12
53 U801 120 300 0 — 2 — 0.1
2| DJAMOND HYDRO-FLUID W32 (MITSUBISHI PETROL) Uso1 100 1130 0 +12 + 06
MOBIL DTE11 (MOBIL) A305 100 70 - 4 —13 + 21
168 — 4 —10 + 34
A980 100 70 -5 — 4 +10.3
168 -5 0 +106
U593 100 168 — 2 — 4 + 40
Uso1 100 168 —1 — 1 + 20
MOBIL DTE13 (MOBIL) A104 120 70 + 2 -9 - 1.0
A105 120 70 — 1 —19 + 16
A305 120 70 -2 —H + 21 N
A505 120 70 0 —17 + 05
AG26 120 70 — 3 —21 + 28
Ag80 120 70 — 5 —16 + 75
usot 100 1000 0 + 9 + 2.0
§§ OMARA OIL 150 (SHOWA-SHELL) Uso1 100 168 0 0 0
o3
2| 1 HIGH LAND FRP46 (NISSEKI) A795 100 200 —30 = +97.4
03 5! F384 80 168 — 1 + 6 + 19
32|31 F548 100 200 — 4 — | 41241
88 |8 | FIREQUEIL 220 (COSMO) F384 80 168 1 15 | + 12
%g— 3 , SFR FLUID D46 (SHOWA-SHELL) A505 100 70 —19 —67 +77.5
TR F268 100 70 — 5 + 3 + 30
il 168 — 8 — 8 + 4.1 3
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OIL RESISTANCE DATA
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_ : NOK’ s Test Duration | Change in [Change in ten{ Change in compa-
Brand name of sealing fluid (Manufacturer) material temEsprature of test | hardness | slestrength | volume tibility
code C) (H) (points) (%) (%)
__! SFR FLUID D46 (NISSEKI) F384 80 168 — 1 + 8 + 13
D! F480 100 70 -1 — 1 + 25
2 168 -2 —11 + 37
}';rl LEOLUBE HYD110 (SHOWA-SHELL) F384 80 168 0 + 7 + 16
&1 MOBIL BILOGUARDS3 (MOBIL) F384 80 168 =14 + 9 + 11
| NEO-LUBE (MATSUMURA PETROL) F384 80 168 —= 1 + 8 + 09
| COSMO LUBRIC HF130 (E.F. HORTON) G506 | 100 70 — 4 + 2 + 3.1
i 240 — 3 + 2 + 3.9
; - 500 = 5 + 1 + 45
S 120 70 — 3 + 1 + 38
e 240 — 3 +2 | +ad
= 500 = 2 +8 | + 54 £
Q. Us41 80 500 0 +12 + 22
® | 100 500 0 -7 + 24
T 120 500 0 —87 + 28
§| QUINTLEPLIC 822-200 (JAPAN QUAKER CHEMICAL)| F384 100 70 —4 | +7 + 74 B
2 | QUINTLEPLIC 822-300 (JAPAN QUAKER CHEMICAL)|  A402 100 70 -8 —19 + 941 3
= A505 100 70 -6 +6 | +73
| A980 100 70 —13 | =11 +18.0
F201 100 70 —~ 3 —5 [ + 04
| 1 F480 100 70 0 -2 0
| HIGH LAND FRG46 (NISSEKI) A104 100 70 -8 -1 + 42
_; A402 100 70 — 8 —18 + 84
; A505 100 70 -3 0 + 28
| Ag80 100 70 -3 -6 0
i F384 | 100 70 -7 —16 + 83
o | | COSMO FLUID HQ46 (COSMO) U801 40 70 0 +11 + 2.1 :
= 50 70 0 + 8 + 2.1
% ! 60 70 — 1 -1 + 31 | A
¢ | | IRUS FLUID (SHOWA-SHELL) A104 100 70 -6 | —7 + 08 I
s | A402 100 70 = § —22 + 1.9 ¥
Sl 1 A505 100 70 0 +6 | +08 | C
Z| ! A980 100 70 = —='F — 1.1
S F384 100 70 | —4 -20 | + 35
= A HI-DOLL HAW (MATSUMURA PETROL) A104 100 70 — 8 — 2 + 56
o |E! A402 100 70 -6 =i +100 | @
-y A505 70 70 — 3 +10 [ +44 | O
o 100 70 — & | =3 + 57
Z A980 70 70 -2 0 + 26
N 100 70 -2 — 8 + 04
g | F384 100 70 -7 —15_| + 88
£ | HI-DOLL H200 (MATSUMURA PETROL) F268 175 70 —14 —27 +267 | &
! F480 175 70 —12 —98 | +729 | X |
| HORTSAFE (E.F.HORTON) A105 70 70 -1 -3 + 23
: 240 —2 ] + 34
! 500 -2 -2 + 6.1
i 1000 +3 | —10 | + 28
: A305 70 70 — 4 -8 + 238
i 240 -8 =g + 54
i 500 — 6 =i + 93
:r 1000 — 4 ~§ | = B7
: Ag80 70 70 — 2 —§ + 1.9
i 240 —~ 3 =5 + 2.1
i 500 — 3 — 2 + 2.1
: _ 1000 A= 2 —10 - 29
T | HYDROLUBLIC 120B 5% SOLUTION U641 60 420 0 8 + B8
& | (E.F. HORTON) 80 420 — 1 —25 -+ &2 $
= U801 60 420 — 1 —138 | +32 | C
B! 80 250 — 2 —40 + 40 A
¢ | DAFFNEY FURTHEST WQ46 (IDEMITSU) A505 80 168 -7 % +13.4
el 500 — 8 — 4 +12.9
! A795 80 168 —10 -9 | +117
= 500 —12 —15 =12y | A
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OIL RESISTANCE DATA

ing fli ki |tmaiue, Al laet. | hariaes. | da | voheae. [P
Brand name of sealing fluid (Manufacturer) m(?o?:]ga E{C)U (D points) (%)g o0 tibility
T S| DAFFNEY FURTHEST W046 (IDEMITSU) A980 80 168 —13 = & +26.3
23 8! 500 —19 — +29.7
Solg G506 80 168 — 6 —19 + 97
S5 5! 500 —13 —21 | + 98
B8 2 Us41 80 168 b —35 A BT
2 S 500 — 4 —51 + 9.9
2 ¥ DAFFNEY SUPER MULTI-OIL32 (IDEMITSU) U801 80 70 0 + 5 + 0.6
o2
_, | 140 TURBINE OIL (IDEMITSU) A505 100 70 0 0 - 07
< | 180 TURBINE OIL (IDEMITSU) _ A505 100 70 + 1 3 — 09
@ | FBK TURBINE 90 (NISSEKI) A105 100 70 -2 — 3 + 17
& A305 | 100 70 —2 | —14 | +05
Q A505 100 70 i 8 | + 09
" | TURBINE OIL 32 (NISSEKI) U801 100 1000 + 1 + 2 + 07
E_rg;g. UNIWAY 68 (NISSEKI) uso1 100 1000 SR +17 4+ 115
S
=| No.2 SPINDLE OIL (NISSEKI) | A105 [ 100 70 -5 — 4 + 9.4
o B A305 100 70 — 9 — 20 +10.8
== A505 100 70 — 6 —10 + 97
i F548 120 200 0 — + 16
E 2| 4 KF96-350 (SHINETSU CHEMICAL) U641 80 70 0 + 3 —
2 = 51 TSF451-350 (TOSHIBA SILICONE) U641 80 70 0 +11 —
23|
APPOLOIL AUTOREX A (IDEMITSU) A305 80 70 0 + 3 + 20
A795 100 200 + 5 — — a7
U695 100 750 —1 —43 + 1.3
1000 — 1 —56 + 1.2
uso1 80 500 | 0 —48 + 3.8
APPOLOIL AUTOREX C (IDEMITSU) Us41 100 1000 | —2 0 0
U801 100 1000 — 1 +15 + 0.2
DAFFNEY CORONEX GREESE No.2 (IDEMITSU) Uso1 70 1000 —1 | +o9 + 23
DIAMOND MULTI-PURPOSE GREASE No.2 (IDEMITSU) U801 70 1000 — 1 +10 + 26
CHASSIS GREASE 2 (SHOWA-SHELL) U801 100 168 0 +18 + 3.4
o | ALBANIA GREASE 2 (SHOWA-SHELL) Uso1 100 500 0 —57 + 24
2 | ALBANIA GREASE RA (SHOWA-SHELL) U801 100 500 0 —70 + 22
> | ALBANIA EP GREASE 2 (SHOWA SHELL) U641 100 500 —3 =10 + 3.0
m ugo1 100 500 -2 —75 + 3.9
S | SUNLIGHT GREASE 2 (SHOWA SHELL) uso1 100 168 0 0 + 24
2 [ CHASSIS GREASE No.2 (NISSEKI) | uess | 100 1000 -2 —15 + 47
m 120 1000 -2 —35 + 53
5 | SEMI-COAT GREASE No.2 (GENERAL PETROL) U801 80 168 0 —13 + 24
T | CENTPLEX 2 (NOK KLUEBER) A305 100 70 -7 +1 + 1.9
kit 168 — 5 + 1 + 12
| A980 100 70 -5 + 5 + 5.0
168 — 4 0 + 45
U593 100 168 | 0 — 1 + 03
i Uso1 100 168 | — 1 —69 | + 10
ONE LOOPER No. 2(KYODO GREASE) A305 80 70 -7 + 1 + 4.9
MARUTEMP TA No.2 (KYODO GREASE) U801 100 168 0 + 1 + 24
CASTLE MP GREASE (TOYOTA MOTORS GENUINE) A305 80 70 — 6 - 4 + 458
CASTLE CHASSIS GREASE SPECIAL U695 100 1000 — 1 -9 + 30 [ © |
(TOYOTA MOTORS GENUINE) 120 1000 — 2 —15 + 35 :
BLUE RIBBON BEARING GREASE (HINO MOTOR SALES GENUINE) | A305 80 70 — 6 + 6 + 29
5 | MOBIL TAK 81 (MOBIL) AB05 100 1000 + 4 —20 + 04
= F480 100 1000 + 3 -2 + 08
= | GOLD No.2 (JAPAN GREASE) U801 100 168 0 + 1 + 27
< | STABRUGGS NBU30G5 (NOK KLUEBER) A505 100 1000 + 6 + 4 — 0.3
g F480 | 100 1000 + 3 —2 | + 13
@ [ SYNTHESSO PROBA270 (NOK GLUBER) A168 100 70 — 2 + 6 + 2.1
o | Not15 SPRAY GREASE (NICHIMORI) A305 100 70 | —5 0 — 23
29 168 — 4 + 3 — 3.2
28 A980 100 70 + 2 +4 | — 35
168 + 3 + 4 — 36
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OIL RESISTANCE DATA

. . NOK’ s Test Duration | Change in Change in tenChange in compa-
Brand name of sealing fluid {Manufacturer) material ‘emf’?’a‘““” of te\st hardness | silestrength | volume tibility
code ) (H) (points) (%) (%)
L-60 (NOK KLUEBER) U593 100 100 — 1 +5 | + o3
g - Us4l | 100 100 —_ +8 | +o05
g DAFFNEY SPRAY GREASE (IDEMITSU) A305 100 70 -5 +2 | + 14
& 168 -5 +5 | + 06
& A980 100 70 -3 +1 | + 29
168 — 2 +2 | + 27
2 2 YUSHILOKEN EG50T3 50% SOLUTION U641 80 168 — 2 —13 | + 24
3 = (YUSHIRO KAGAKU)| U801 80 168 — 2 —13 | + 27
O | = MOBIL MTJ-200C (MOBIL) A505 100 70 —12 —2 | +166 | ~
AR F480 | 100 70 | —2 | —11 | + 18
AN _ U801 80 70 0 —49 | + 24
Z | €| MOBIL MTJ-200C 6% SOLUTION (MOBIL) A104 80 70 -7 — 3 | +1456
oL~ A505 80 70 - 6 + 5 | +ias
= |23 ST BOUSEI K2171 (MOBIL) A104 25 70 —12 —14 | +110
o7 A505 25 70 — 5 —10 + 7.6
& | ANTI-CORROSION A305 25 70 — 3 —3 [ + 22
gz A402 25 70 — 3 =18 |+ 28
]
o 8| KUWAIT Crude ol A505 60 70 — 4 —16 | + 88
et o'
£
| FUEL A A105 25 70 — 4 —21 + 78
FUEL B A105 25 70 —17 —53 | +330
A305 25 70 —14 —4g8 | 4234 |
FUEL C A305 40 70 —17 —61 +56.0
o 240 —17 —62 | +550
g F384 40 70 -8 —22 +11.0
= 240 —10 —30 | + 80
FUEL C + METHANOL (85 : 15) A305 40 70 —18 —69 | +940
240 —18 —68 | +94.0
F384 40 70 —15 —48 | +280
240 —17 —48 | +26.0
. | MILH 5606 A980 120 70 —21 —19 | +307
55 MIL H 5606 C U801 100 500 — 1 +5 | +60
=% HYDRAULIC FLUID (SHOWA-SHELL) A903 100 70 — 4 —2 | + 82
25, AEROSHELL #4 (SHOWA-SHELL) U593 100 70 — 1 +16 + 68
L U801 100 70 0 +6 | + as
' NATUREL HF (SHELL) A105 120 70 -6 —8 | + 90
i A305 100 70 — 7 -2 + 13
: 240 -6 -4 | + 14
500 —- 6 -1 | + 15
! A505 120 70 — 4 +8 | + 88
| A903 120 70 -5 -7 | +154
| A980 60 70 =3 +4 | +79
i 240 —10 o | +125
2|~ 500 | —12 +3 | 4185
2 | g 80 70 —12 +5 | +134
g3 240 —12 — 2 | +138
B |8 500 —13 —10 | +142
=|c! 100 70 | —18 —4 | +151
e |Si 240 == = § | <152
Zi 500 —14 = 7 +15.6
ol
& ! 120 70 —14 —6 | +280
= G506 | 120 70 -3 —7 | + 49
%i U593 60 500 -1 +14 | + 1.1
; 80 500 — 2 —7 | +14
: 100 500 — 4 —50 | +05 [ &
: Us41 60 500 - 1 +28 | +07 | ¢
i 80 500 — 1 +8 | +o09
! 100 500 -1 +7 | +18 |
: Uso1 80 500 0 +2 [ —o7
i 100 500 0 —63 — 1.4 o
' PANORIN HLP-SYNTH U593 100 70 — 2 +9 | + 67 D
! U641 100 70 0 +10 | + 45
J-10 -244 -




OIL RESISTANCE DATA

= NOK’ s Test Duration | Change in (Change in ten- Change in compa-
Brand name of sealing fluid {Manufacturer) material |temperature | of test hardness | silestrength | volume tibility
code )] (H) (points) %) (%)

© PANORIN HLP-SYNTH U695 100 70 0 +12 + 45 '

5 _ Uso1 100 70 0 + 3 + 3.0

' COSMOLUBRIC HF-122 U593 100 70 — 4 —24 + 45

i Ub41 100 70 — 1 +10 + 20

i | U695 100 70 0 0o | +22

! usol | 100 70 | —2 | —20 | +15

| PLANTO HYD-40 A105 120 70 — 2 —19 + 02

| A305 120 70 — 4 -3 [ + o1

i A505 120 70 -4 +6 | +19

Fl A980 120 70 —16 — 3 | +19.

il F384 120 70 0 + 6 — 02
23 175 70 0 t8 [ — 13
2o U593 100 1000 -2 —30 + 04
< | 5! | Us41 100 1000 = 4 -2 | +14a
g 2! U695 | 100 70 o | +5 | +os8
= | & U8t 100 1000 0 —26 | — 06
2 | 1 MOBIL EAL 224H U593 100 70 0 + 4 + 20

o Uso1 100 70 0 +12 0

=) BP BIOHYD 46 U593 100 70 0 -6 + 25

| uso1 100 70 0 + 2 + 02 i
' BP BIOHYD SE 46 U593 100 70 — 1 — 3 + 35
: [ uso1 100 70 0 + 2 + 09
| FINA BIOHYDRAN RS 38 U593 100 70 — 1 + 1 + 22
i U801 100 70 0 —25 0
' TOTAL HYDROBIO 46 [ Uses | 100 70 0 +1 | + 36
: U8g01 100 70 0 + 6 + 0.9
Water and Vapor A105 100 70 + 3 —18 — 041 i
A168 120 70 + 5 —41 — 0.8 N
A305 100 70 — 4 — 3 + 38
A505 100 70 — 1 —11 + 3.8
| F384 100 70 — 2 — + 22 Ay |
UB41 25 35040 -1 —11 + 05
U695 80 1000 0 -7 + 14
98 1000 — 2 —43 + 15
[ uso1 70 1000 - 1 —28 | + 10
100 200 - 3 —79 + 15
Muddy water - Us41 25 35040 — 1 e T 03
COCA COLA A104 25 100 - 5 — + 14
A168 25 100 | — 1 — + 1.1 :
A305 25 100 — 3 — + 14
METHANOL A305 40 70 —12 —41 +14.0
240 —10 —38 +12.0
o F384 40 70 —13 —36 +20.0
3 240 —1 —a0 | +18
@ [ | BRUSHKILLER EMULSION F384 25 168 — = [T=-28 |

;:i BALSAM OD EMULSION 20% WATER SOLUTION | F384 25 70 —f L2 5

@ | YASHIMA KASMIN EMULSION F384 25 70 0 0 + 05

2 | YASHIMA HINOZAN EMULSION 30 F384 25 70 0 — 6 + 18

£ ' YASHIMA SUMICHION EMULSION F384 25 70 0 — 3 + 15

§~: NICHINOH BRAESU EMULSION F384 25 70 0 - 1 + 03

= 1 NICHINOH EPN EMULSION F384 25 70 0 — | + 10

2.1 NEO ASOJIN EMULSION F384 25 70 + 1 - 1 + 07

S | BHC EMULSION 10 F384 25 70 | 0 — 6 + 19

~ " IJHARA MARATHON F384 25 70 — 3 — 3 + 19

i MICHEZOL F384 25 70 — 1 — + 13
|
|
I
]
1
|
|
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FITTING TOLERANCE FOR SHAFT

Unit 0.001mm
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FITTING TOLERANCE FOR BORE

Unit 0.001Tmm
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STANDARD FITTING TOLERANCE FOR LARGE DIAMETER (JIS B 0401)

Unit : 0.001tmm

Classification of nominal sizes Tolerance of shaft Tolerance of hole e
(mm) ho hio | e gz - H8s | He | HWD
Above 1 Below Uppe Uppe
! tolerance tolerance
! 0 0 - —-76 | + 70 - 4110 +175 +280
500 | 630
T —175 —280 —186 0 0 0 0
| 0 0 — 80 + 80 +125 +200 +320
630
: o —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 1165 +260 +420
1000 1 1250
! - —260 —420 —263 0 0 0 0
' 0 0 —110 +125 +195 +310 +500
1250 | 1600
i . —310 —500 - —305 0 0 0 0
| 0 0 —120 +150 +230 +370 +600
1600 | 2000
_ | —370 —600 —350 0 0 0 0
TABLE OF MAJOR SI UNIT CONVERSION  unit shown in bold line represents S1 unit.
N dyn kgf Pa-s cp P
<<
a 1 1X10° | 1.01972X 10~ g 1 1X 10 1X10
3 o]
o] 1X10-3 1 1.01972X10~¢ & 1X10-% 1 1X10-2
b
9.806 65 9.80665 X 108 1 1X 10 1 X102 1
Nowe + 1P=1dyn*s./cmi=1g.”¢m s, 1Pa*s=1N s/fnz‘;;P;Tml_;ah—s
Pa kPa MPa bar kgf / cm? atm mmH:0 mm;'f} e
1 1X10-3 1X10-9 1X1075 | 1.01972X1075 | 9.86923X107¢ | 1.01972X 10" | 7.500 62X 10?
1X10° 1 1X1078 1X1072 | 1.01972X10-2 | 9.86923X10-% | 1.01972X102 | 7500862
E._? 1X108 1X10° 1 1X10 | 1.01972X10 | 9.86923 1.01972X10° | 7.50062X10°
w
w
c 1X108 1X102 1X107 1 101972 9.86923X10~" | 1.01972X10* | 7.50062X10?
03]
9.80665X10* § 9.80665X10 | 9.80665X10-2 | 9.80665X10~" 1 9,678 41 X 10~ 1X10¢ | 7.35559X 102
1.01325%X10° | 1.01325%102 | 1.01325X10~* | 1.01325 1.03323 1 1.03323X10* | 7.600 00X 102
9.806 65 9,806 65X 102 | 9.80665X10~5 | 9.80665X10~% 1X10~¢ | 9.67841X 1075 1 7.35559 X102
133322X10¢ | 1.33322%1071 § 1.33322X10~* | 1.33322X10~% | 1.35951X 1073 | 131579X 10~ | 1.35951X10 1
= I 1P=1N_"cm?
PaorN/m? | MPaorN, mm? kof kgf / cm? m2,/s cSt St
<ol
1 1 105§ 1.01972X10-7 | 1.019 72X 10~5 b 1X108 | 1X10*
[
2 oo
o 1108 1 1.019 72X10~" | 1.01972X 10 L31ixwme] 1 13X 102
3 e
9.806 65X 10¢ || 9.806 65 1 1X102 1X1074 1 1X10 1
9.806 65X 10¢ | 9.806 65X 102 1X10-2 1 Nl igtrtomiaty Aol

Motz 1Pa=1Ncm?, iMPa=1N mm?
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TABLE OF HARDNESS CONVERSION RANGE OF ROUGHNESS BY VARIOUS METHODS OF PROCESSING

APPTOXF”"AE‘S?&O;“;’%SIU” \6&1'“? ftor POCKWEH Surface roughness Rmax |0.15 [0.28 | 0.48 | 085 | 1.68 | 3.25 | 6.35 |1258| 255 | 508 | 1008 |2008 4008
raness 0l slee
= el T ociovell o Mathod @of rough- | o1 | 02 (04|08 |15| 3 | 6 [12 |25 | 50 | 100 | 200 | 400
oy Vickers | i |pmcness| g opg fofuess|  (Method 0988 B i | B | U | U | BT | BT | BUT B | SUF | BT | BUF | BT |[RIF
Rockwel |Nardness S Lmﬁﬁm hardness!| Rockwell 01 processing |
C scale ball ~|Dis; of bal: C scale Symbols No symbols or
68 |o40 | — | — | 97 | 68 Forging FG l i -t
67 [900 | — | — | 95 | 67 . Pk
66 |85 | — | — | 92 | e6 Casting c
65 | 832 | — | — | 91 | 65 Die casting DC < >
fd | BO0N| = | = g 88 B4 Hot rolling HR .
63 | 772 | — | — | 87 | 83 Cold rolling CR
62 | 746 | — | — | 85 | 62 .
61 | 720 | — | — | 83 | &1 DrEvng DW —
60 | 697 | — | — | 81 | 8O Extrusion EX : —
o) (o)~ | = | 80 | 8 Tumbling TU L
58 | 653 | — | — | 78 | 58 Sand-blasting SB <
57 | 633 | — | — | 76 | 57 =
56 613 o - 75 56 Roll lining RL = ;
55 595 == == 74 55 Triangle signs Avavavavy Avavavd AvaAvd v =l
RS Face milling FM B . :
53 | 560 — = 71 53 Planing P <
50 | 544 | 500 | — | 69 | 52 , iR
51 | 508 | 487 | — | 68 | 51 | Slotting SL ek (S ]
50 | 513 | 475 | — 67 | 50 Milling M e
49 | 498 | 464 | — | 66 | 49 e o = -
48 | 484 | 451 | — 64 | 48 Filing finish FF Precsion >
47 471 442 = 63 47 = Precision Fife | _ Medum Rough
46 | 458 | 132 | — | 62 | 46 Hming i) z i o
45 | 446 | 421 | — | 60 | 45 Boring B PR
44 | 434 | 409 | — | 58 | 44 Driling m =
43 | 423 | 400 | — | 57 | 43 Reaming DR e, >
42 | 412 | 300 | — | 56 | 42 ; P
41 | 402 | 381 | — | 55 | 41 RieBehing ER
40 | 392 | 371 | — | 54 | 40 Shaving sV - >
39 382 362 = 52 39 Grinding G recEioms Firle i ‘Med‘um Rough .
3g | 372 | 358 | — | 51 38 Honing finish GH Lol >
37 363 344 - 50 37 . Pregsion
h <z =
36 | 354 | 336 |(102.0)| 49 | 36 Suparfinis Gop =
35 | 345 | 327 |(1085)| 48 35 Buffing finish SPBF = > >
34 | 336 | 319 |(1080)| 47 | 34  Paperfinkh = [ JPrasisen
33 | 327 | 311 |(1075)| 46 | 33 Lapping finish FL [«E=0E0g B
32 | 318 | 301 |(107.0)| 44 | 32 reey— PradaeT |
31 | 310 | 204 [(1060)| 43 | 81 npatiomg T
30 | 302 | 286 |(1055)| 42 | 30 Burnishing RLB .
29 | 294 | 279 |(1045)] 41 | 29 Roller finish RF
28 | 286 | 271 |{(104.0)| 4t 28 Chemical polishing | SPC CSCE -
27 279 | 264 |(103.0)| 40 27 Electrolvtic polishin Pracision % 3
56 | 272 | 258 |(1025)| 38 | 26 S PARIgE R
25 | 266 | 253 |(1015) 38 | 25
o4 | 260 | 247 |(101.0)| 37 | 24
TABLE OF ROUGHNESS CONVERSION
23 | 254 | 243 |(1000)| 36 | 23
22 | 248 | 237 |(990) | 35 | 22 - . . T0 00
21 | 243 | 231 | (®85) | 35 | 21 ey 0w e Triangle signs
20 | 238 | 226 | 978 | 34 | 20 ol e e
(18) | 230 | 219 | 96.7 | 33 | (18) 0.025a 018 012
0.05a 0.28 0.22 AVAVAVAVA
(16) | 222 | 212 | 855 | 32 | (16) 0.10a 0.45 0.4Z
(14) | 213 | 203 | 939 | 31 | (14) - 0.20a 0.88 0.8Z
(12) | 204 | 194 | 823 | 29 | (12) 0.402 1.65 16Z
(10) | 196 | 187 | 90.7 | 28 | (10) 0.80a 3.28 3.2 AVAVAVA
(8) | 188 | 179 | 89.5 | 27 | (8) 1.6a 6.3S Gﬁ;
3.2a 12.58 12.5, W
(6) | 180 | 171 | 87.1 | 26 | (&) 6.38 258 s
(4) | 173 | 165 | 855 | 25 | (4) 12,52 508 507 —
(2) | 166 | 158 | 835 | 24 | (2) gg: ;gﬁg ;gg;
(0) | 160 | 152 | 81.7 | 24 | (D) s ey i S
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Table of viscosity conversion

Seyboldt Red wood Engler Centi-stokes

SUS (sec) R (sec) | E (sec) cSt
35 322 | 118 27 |

40 36.2 1.32 4.3

45 40.6 1.46 59

50 449 1.60 7.4

55 49.1 1.75 8.9
______ &0 | 535 | 18 | 104 |

65 57.9 2.02 11.8

70 62.3 215 13.1

75 67.6 2.31 14.5

80 71.0 2.42 15.8
______ 856 | 751 | 25 | 170 |

30 79.6 2.68 18.2

95 84.2 2.81 19.4

100 88.4 2.95 20.6

110 | 971 3.21 23.0
120 | 1089 | 349 | 250 |

130 114.8 3.77 27.5

140 123.6 4.04 298

150 132.4 4.32 32.1

160 1411 4.59 343
_____ 170 | 1500 | 48 | 365 |

180 158.8 595 38.8

190 167.5 5.44 41.0

200 176.4 5.72 43.2

220 194 6.28 47.5
____ 240 | 212 | 68 | 519 |

260 229 7.38 56.5

280 247 7.95 60.5

300 265 8.51 64.9

325 287 9.24 70.3
80 | 309 | 995 | 758

375 33 10.7 81.2

400 353 11.4 86.8

425 375 121 92.0

450 397 12.8 97.4

Seyboldt Red wood Engler Centi-stokes

SUS (sec) R (sec) E (sec) cSt

475 419 13.5 103

500 441 14.2 108

550 485 15.6 119

600 529 17.0 130

650 573 18.5 141
00 | 617 | 199 | 152

750 661 21.3 163

800 705 227 173

850 749 24.2 184

900 793 25.6 195
w0 | 837 | 270 | 206

1000 882 28.4 217

1200 1058 341 260

1400 1234 39.8 302

1600 1411 45.5 347
""" 1800 | 17 | 51 | 390 |

2000 1763 57 433

2500 2204 71 542

3000 2646 85 650

3500 3087 99 758
_____ a00 | 3s26 | 114 | 87 |

4500 3967 128 974

5000 4408 142 1082

5500 4849 156 1150

6000 5290 170 1300
_____ 6500 | 5730 | 185 | 1400 |

7000 6171 199 1510

7500 6612 213 1630

8000 7053 227 1740

8500 7494 24z 1850
_____ 9000 | 7943 | 266 | 1960 |

9500 8375 270 2070

10000 8816 284 2200
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How fo read able @

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 con-
trary, you can convert 38°F into 'C by reading the figure in the columnC on the
left side and then you can know that it correspond to 33°C.

Table of temperature conversion c=2(F-32 F=2c+s2)
el oo el s e ot e e
—73 | —100 | —148 —16 29 84.2 17.7 64 | 1472 37.1 99 210.2
—62 | — 80 | —112 i 30 86.0 18.2 85 149.0 37.7 | 100 212.0
—5 | — 80 | =78 —06 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
3 || =g | = 4 05 33 91.4 19.9 68 154.4 49 120 248
w3 -10 | 14 | | 11| s4 | w2 | | 204 | e |12 | | s4 | 130 | 266 | ___
=177 0| 32 1.6 35 95.0 21.0 70 158.0 60 140 284
= 1| 3838 22 36 96.8 215 71 159.8 65 150 302
—16.6 2 | 356 27 37 98.6 22.2 72 161.8 71 160 320
—16.1 3| 3874 3.3 38 | 1004 227 73 163.4 76 170 338
55| 4| 32| | 38 | oo | 1022 | | 233 | 74 | tes2 | | e | te0 | sss |
~15.0 5 | 410 44 40 | 1040 238 75 167.0 88 190 374
—14.4 6 | 428 4.9 41 106.8 24.4 76 168.8 93 200 392
—13.9 7 | 446 55 2 | 1076 25.0 77 170.6 121 250 4g2
—183 8 | 464 6.0 43 109.4 25.5 78 172.4 149 300 572
27| 9| as2| | 66 | a4 | 112 | | se2 | 79 |2 | | 177 | as0 | ee2
- 10 | 500 71 45 113.0 26.8 80 176.0 204 400 752
=438 11 | 518 7.7 46 1148 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
—105 13 | 554 8.8 48 | 1184 28.2 83 | 1814 | | 288 550 | 1022
00| 14| s72| | 93 | 49 | 1202 | | 288 | 8 | 1882 | | s5 | 0 | 1m2 |
— 94 15 | 590 9.9 50 122.0 29.3 85 185.0 343 650 | 1202
— 88 16 | 618 10.4 51 123.8 29.9 86 186.8 371 700 | 1292
— 83 17 | 636 1.1 52 125.6 30.4 87 188.6 399 750 | 1382
= 18 | 654 115 53 127.4 31.0 88 | 1904 426 800 | 1472
________________________________________________ L_" SNSRIt A SR DO IO
- 72 19 | 672 121 54 | 1292 315 89 | 1922 454 850 | 1562
— 66 20 | 680 12.6 55 | 1310 32.1 90 194.0 482 900 | 1652
— 6.1 21 | 698 13.2 56 132.8 32.6 91 195.8 510 950 | 1742
—~ 55 22 | 716 13.7 57 134.6 33.3 92 197.6 538 | 1000 | 1832
— 54 23 | 734 14.3 58 136.4 33.8 93 199.4 538 | 1000 | 1832
—aa| 2| 2| | 148 | so | 1382 | | aea | o4 | 2012 | | s | 1100 | 2012
— 39 25 | 770 15.6 60 | 140.0 34.9 95 | 203.0 648 | 1200 | 2192
~ 94 26 | 788 16.1 61 1418 35.5 9% | 2048 704 | 1300 | 2372
— 28 27 | 806 16.8 62 143.6 36.1 97 | 2066 760 | 1400 | 2552
— 22 28 | 824 17.1 63 145.4 36.6 98 | 2084 815 | 1500 | 2732
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KLUEBER LUBRICANT FOR SEALS

Bl WHAT IS NOK KLUEBER

NOK KLUEBER CO., LTD. is a jount venture company
between NOK and KLUEBER LUBRICATION CO. with
a hundred-years of history as a special lubricant manu-
facturer.

i Types of NOK KLUEBER lubricants

1. General purpose
Roller bearings, sliding bearings, chains, gears,
valves, cte.

2. Lubricants for special applications
For oxygen, vacuum, radioactivity, sliding faces food
machinery, textile machinery, various conveyors and
SO on.

3. Other special lubricants
Fluorene base lubricants, silicone oil type lubri cant,
special release agent, anticorrosive agent, lubricant for
seals.

J-18
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NOK KLUEBER CO., LTD. is prepared to meet all cus-
tomers’ needs in the broad industrial field, such as
high and low temperature, high speed, high load and
long life with its abundant knowledge regarding lubrica-
tion, especially for needs under severe conditions.

& Features of NOK KLUEBER lubricants
1. For extreme high temperature and for cryogenic
applications
Liquid lubrication : —70~280°C
Dry lubrication . 1,200°C
2. High speed characteristic
Dm.N value: 1,500,000

3. High load characteristic
Load characteristics 24 times over general lithium
base grease.

4. Long life characteristic
Actual durability record of 12,000 hours at the tem
perature of use at 200°C.

5. Resistance to external effects
Superior resistance to water, stream, sea water, acid,
alkali and many other chemicals.

6. Effects on construction material
No deterioration on rubber, plastic, paint, elc.



NOK KLUEBER LUBRICANT FOR SEALS
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Sealing products

industrial rubber &
resin products

Vibration damping
Sound isolator, Absorber

Hydraulic &
air compressors

Oil seals

Bradder type accumulators

-254 -

# Oil seals

@ Magnetic fluid seals
“MAGNEBARRIER”

& Packings

@2 Q-rings

i Mechanical seals

& Segment seals

i Metal gaskets “SOFTMETAL”

i Static metal packings

& Perfluoroelastomer “"KALREZ”

7 Seal washers

@ Synthetic rubber material

¥ Polyurethane rubber
“IRON RUBBER” products

@ Polyurethane rubber
“IRON RUBBER" belts

£ Traffic sign boards and equipments

% Engineering plastic product
&1 Phenolic molding material

i} Anti-vibration products

i Bradder type accumulators

& Small size Prada type accumulators

“Minilator”
i Piston type accumulators

#Small size spherical accumulators

“MUTYPE”
44 Expansion tanks
£ Air compressors



Plant equipment

Electronics products

Optoelectronics products

Industrial function parts &
special parts

£ Solenoids

@ Actuators

&2 Suction control valves

& Various types of valves

@& Potentiometer

i Qil water separators, impurity filters
“LEIKAFILTER SEPARATOR”

@ Lead valves

@ High molecule hollow membrane
modules

£ Wear resistant structure material

& Special lubricant

.

‘ \

X .' A ‘\
L

Metal bellows (Welding bellows)
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Image sensor

Special lubricant

i Metal bellows
i@ Couplings
@ Bellows valves

& Flexible circuit

@Multi—\ayer PCB “FLEXBOARD"
# Bus system

&t Panel keyboard

@ Optoelectronics products
®Image sensors
®Ultra-red detectors
@ Photo diode
@ High output semi-conductor laser
@ Solid state camera
@Image processing board
“Max Video 20"

@ Fluorine base water repellent & oil
repellent agents “NOXGUARD”

@ Fluorine base coating material
“GLEITPAN"

€3 Oil-less bearing “LUBLESS”

@ Adapters for cable breaking
“SY JOINT”

@ Carbon fiber compound carbon

@ Electric contact points & discharge
processing electrodes “ELMET”

@ Compressor valves

# Recoil starters
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1-12-15 Shiba Daimoen 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 deta 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, ¢lue 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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