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A.WHAT ARE NOK HYDRAULIC SEALING SYSTEMS?

B Hydraulic Sealing Systems

aie penersl terms describing sealing systerns (sewls) uned for
moving parts (sssally with reciprocal movement) of
hydravlic equipment. Different types of teals may be
combined. depending on the apphcation.

Different types of seals are classified...
below according to the apphcation, form and material. Lip
packings are most frequently used for recipiocal moving
pans. An application example for a hydranlic cylinder is
ahomm i Fig. A-1.

In this catalogue
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Wide application cxamples of seali for hydrauly equipment, eipecially mold packings incleding oil scals and related products,
are introduced. Separate catalogs are available for oil seali and O-rings. Please 24K for more information.
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<Fig. A1 Appication exampit o hydrauic cybnder

B What are lip packings?

U packings are used as an example of description. As its «Fig. Ad> Contacting pressure Gsstnbution of U paciing
name sugpests, a U packing is a general term describing & ' at -
packing with a U-shaped groove as shown in Fig. A-2. This

packing has sn inner lip “A™ and omier lip “B".
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The inmer heel and outer heel are shown on the other end.
Fig. A-3 shows a U packing deformed by interference when
Mued into the insallstion groove, which makes the J'E
contact with the rod. 'When fluld presusre (oil presure) s
added, the heel of the packing becomes deformed 30 the
complete shiding sarface i intact with the rod surface. The
condition of contacting prestere distribation of the lip and
heel is closely related with the scaling charactonistics of the
paching.

The relationship between scaling characteristics and
COntacting peesiure distribution ks described on page A-5.




B What are squeeze packings?

This type of packing spplics a rebber-like elastic object onio
the sealed surface.

<Fig. A-4> 0 ring

An O-ring (Fig. A-4) with 2n O-shaped profilc is a typical
squeere packing. Significant pressure on the sealing surface
is roquired 10 compress and deform the profile for scaling.
shiding frictional heat is created resulting in a shot life of the
packing. To reduce shdmng frational 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-S5> Expenpie of combined seal
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To docrease friction, 4 combined $2al [called a skipper seal)
has been developed with low-friction polytetra-fluorno-
ethrylene resin (PTFE) on the shiding surface (Fig. A-5).

Compared 1o the lip packing. the combined seal has 3 lower
ihese characteristics, this scal s mainly used as a pision
packing for hydraulic cylinders.

For effective application. hydraulic scaling sysiems should combine various sealing devices most appropriate for
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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 abown in Fig. A-G, when the rod moves 1o the right, the
U packing is contacting with the rod under pressure
distribution created by the peak pressure (P max) that is
higher than the inner pressure (P1). Thickness of the
Makdioil passing iheough the packing becomes thinner a1 the
minimum conlaciing presture gradieal of ithe hydrankic
pressure of the pressune distribution (Op'd) max. P becomes
greater.

Converssly, when the rod moves (o the lefi by the inner
pressure (P2) on the U packing (Fig. A-7). the thickness of
the Muidlfoil passiag through the packing depends on
mavimum contacting presiune gradient of the atmotpheric
pressune (dpicha) mas. M.

To redece friction. a fluidioil film on the shiding sarface of
ithe packing is nocessary. NOK designs packings with well-
balsnced comscning pressune divribesnos w i optimum
Meidioil film on the shiding serface.

<Fiy. A-E> COMBCINY Dressune Betriouon (pushing sroke)
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The minimem oil film thickness of the sliding surlace
depends on the maximum contadting presiure gradient,
speed, and ofl viscosity. and can be obtained from the
Formnala (1) below,

" Nf Hm;"ml-n

: Ol viscosity
" (Pars Igi*s. o)
U : Speed (cm./s)
ldp. de | =ax © Absolsbe valked of o maodmiem
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In the case of a hydraulic cylinder, the thickness of the
flwidfoll film created a1 the pushing stroke (when the rod
extends) (he) and at the pulling swroke (when the nod
compiesses) (hu) can be oblmned respectively by the
formula (2) and (3).

f A
= T alar | @
= Gl |
- -‘j 9100, x| men -l

Ur  Speood of the pushing stroke (cm.~5)
U T Speed of the pulling stroke (cm ~s)

ldp . dhi|saup 7 hlandmesm contacting pressuns gradient of
ivpdraulc pressume ai the puching siroe
(Pa. om kgl /e )

|~ | e = MG CONACEnG prosSure gradient of
aimosphanc predsune al the puling sirokg
{Pa.cm ikgl.~ cm' )

Therefore, if the speed of both the pushing and pulling
stroke is the same (UrsUs), be S ha is the condition for
Idp x| muris |0 dx| mann

can be regandsd o have a good sealing performande.




M Lubrication characteristics

One of the most important features of a packing for
reciprocal movement is 1o have low friction on the
gliding surface 10 assure long life.

To reduce friction, proper lobricant (odl film) is necessary for
the sliding surface of the packing for reciprocal movement.
How do lebricaibon characicnsiics change according o
openating conditionsT

To undersiand globally the lubnicating requirements of a
packing s shding wsface, il i poccuany o know dymamic
friction characieritics when pressure, speed and fluid oil

An exsample of a U packing for a hydraulic cylinder rod
helps explain this. The relationship betwecn non-
dimensional characteristics valee G, thet s determined by
the form of U packings and s operating coadnion and the
friction coefficient [, i determined n 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. ithe rod and ithe packing are in contact with
cach other through oil film, assanng a loag packing life
withoul wearing, cven if a relative reciprocal movement
OCERTS.

Within the range where the coefficient I has a negative
gradient, the oil film between the packing and the rod is
destroyed, Thag range 15 called the non- flaid lebrication ares

<Figurg Af> Example of non-dmensional chameterisics graph
U packing)
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+ Friction coelficient

# : Constan that is determinad by the condition
of oll Blm

¢ Mon-cemerronal chadactiersbes vahoe

(= e AU~ Pr)
Pr : Compression force of packing (M kgtl )
¥ - Viscosity of Bud ol (Pa-s kgl-s5. oml)
d . Rod damater (cm)
U : Spead (om.“s)

Swatching poinl G of the non-dimensionsl charsterritac
value where the fluid lubrication area shifts 1o the non-fuid
lubrication area varies depending on the maximum

coatacting pressure gradeent of the packing and the sarface
roughness of the rod and can be oblained by the formala (4)
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« TYPES AND MAIN FEATURES OF NOK PACKINGS
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{1} Hydraulic seals for reciprocal movement -1
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(1) Hydraulic seals for reciprocal movement - 3
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« COMPOSITION OF NOK PACKINGS

HOE wpplos several diflenent fypos of packing maltedials i 30 various applcalions. Table C+1 shows the type and chamcionstcs of
fubled malerials and Table -2 shows the type and characiensios of rosin maleral  Standasd maberials ano offened lor Bikma in this
calialog 1o basl mpal Bha opivaling condiliong.  Rialer b6 chiciie B o B iypes and baalures of sach fype of packing. Compalibiity in e
Solicpwin] Lables indicates genaral tendencigs. Flolor 10 The resisShvity data in chagher J for ettty 1o spaclc brmnds of o,

Table C-1 Types and characteristice of HOK rubber material
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Table C-2 Types and characteristics of MOK resin material
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Low temperature retraction of rubber material
TR value i wsod to judge low wemperature capability of Sl TR oo
maicrial. TR is an abbreviation for “Temperalure- — &
Retraction™ & deseribed by ASTM D 1329 and cxpresses the
diztortion recovery ability in low temperature. This is o -]
rowghly the same as reoovery of ubber-like clasiomer. T 1w \\J S
value is the temperature where mnitial distortion has Ik r"\
recovered by 10%. Graph C-1 shows am example of Tha Th=
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Hardness of the material

Handness of ihe matenal indicales pressure resisiance and
strempth of a seal, including tensile sirengih. For example,
the pressure resistance of mobber for a packing (extrusion
resistance) is indicated by the handness of the nubber (refer 1o
Fig. D-6 on page D-6). The testing method for material
hardncss is expresscd by the industrial standard for each
meaterial 3% thown in Tabbe C-3.

Tadia -3 Testng method of maienal hasdness

Table C-3 details a new testing method for vulcanized
rebber hasdness, JIS K 6253, besades JIS K 6301 (physical
iesting method for volcanined mobber).
In this camlog, ubber handness = expresiad by spring-oype
bardmess (15 A) of JIS K 6301. Figure G-2 shows the
correlation of each el hondness.
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n.SELECTING NOK PACKINGS

Iﬂ“ﬂ“ e Selocting matevial and the type modl aatsble for the operating condithon it noceiiary 1o obtain
Appl Ral'lﬂ optimal performance of the packing. In this chapier, we will describe the application range of
| seals and relased products for hydraulic equipment. plus means of schection. Tables D=1, D-2,

D-3. and D-4 show the application rasge of hydraulic scals for reciprocating motion, dust

1. Application Range of Hydraulic Seals for Reciprocating Application

Select NDK packing taking the following four conditions into consideration:|. Pressare 2. Temperature 3. Specd 4. Soroke
<Table D-1> Application Range of Hydraulic Seals for Reciprocating Motion

Mind Special packings for piston snals
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2. Application Range of Dust Seals s Dust seals
(1) Dust seals for reciprocating application mem “Type | DKI | DWI | DWIR F
The mzin feaiure of a dust seal is w sweal ootside dust. In sddivon, 3 s=aling
system using a dust seal, combined with rod packings and a buffer ring. Srape E] 5 5
can prevent oil film being scraped out. Since these two features (dust
elimination and oil scraping] conflict with cach ofher. il i imponant o = —
clanify the pricnty required for exch aplication before selecting the dust e P
weals. Specific performance will vary depending uvpoa the type of dust . r | |
scal. Therefore, if maintzining oil film on & cylinder is mofe important, |
please comsub NOK. -l — -
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seals for reciprocating motion, dudt seals for oncillating motion, and related products for hydraulic equapment. In the followmng case,
the combined ¢ffect of operating conditions must be carefully comidened. therefone, please conwli NOK.

(11 In <o of mimimem pressene eaccoding IMPa of all times

(2) In case of waing packing 3t the border range of apphicable wmperature and proaure

13) In cane of wxing packing with extremely short strokes (See examples of vaing with extremely short strokes on page 10 and 11.)
i4) In cae of wning packing when speed of exiending stroke of rod is greater than that of coatracting stroke
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(2) Application range of dust seals lor oscillating application
Dau seals for oacillating motion are mainly used for hinge
pin and bath parts. In contrast 10 dust scals for reciprocating
mioteen, the shape of lip is specially designed o redece
tepges and have a reliel effect by rear-side greading, this
asduies pood performance in sevene dust conditions.

«Table= D-3 Application range of

dust seals for oscillating mation
\m'm_rmm
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~ |B/C
" —. —
Tupﬂ-:t'.r'—': L
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Dimwrsonble pagel]  F-142 | F-144

3. Application Range of Related Products for Hydraulic Equipment
Selecting the right combinaton of packingi and relsted prodects for the specific operating conditions will insere

proper sealing effeciivencs.

<Table D-4> Application range of relating product for hydraulic eguipment
Kord | Specil packings for rod seals Related products for reciprocating motion
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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 (o prevent
extrasion of the packing and 16 imgwove the durability
{Fig. D-2). Fig. D-6 on page D-6 shows the
relatioaskip between operating pressure and extmasion
P

<Fig. D-1>

{(3) Application Range of Backup Ring

Material characteristics required for a backep ring arc casy
compression deformation asd extrasion resistance under
actenistics are also impomant because a compressed and
deformed backup ring moves in contact with the sliding jor-
face, Conidering these roquirements, NOK made gvzilable
bas engineered plastic materials; polytetra-Muono-cthylene
(PFTFE) resin {NOK rascilon) and polyamide resin. Rarellon

<Table D-5> Guideling lor backup ring material selection

(2) Mechanism preventing extrusion
When the pressure is loaded, the backup ring is compressed
and defiormed to reduce the gap (g 10 g ) which prevents
the extrusion of the packing heel (Fig. D-3 and 4).

is mainly wsed, while polvamide resin with high rigidity
agains deformation is used in high préssore condilbons.
Table D-5 shows guidelines for material selection and
Table D6 on page D-6 shows the sign and charscteristics of
theie matcrizls and applicable pachang Lype sipns.

Prasire (PR |
movgmei~_| 0 W 2
mmm Pofyamics feden
BN (. R R AR T USSR G G SR LR
mm i o
i Combinabon of NOK rareficn
S Sn— : " and polyamios resn (Fig. 0-5)

Femadh 1) This tbié i 4 guidslng for Bacup Fing Matenal sewction. In selecting & packing.

conditons o than prossune, Such &S sxirution QAQ, Wemparatire, and Dacking

S, Shous El Bl St
Aermark 21 4 When uing his, phidss oonsull with NOK

D-5




«Table D-8= ilateris] code and charsciavistics of backup ring

Masorial [NOK matesal 2ot Foatures Duabiity | Agpicabi packeg Yob sr
31BF | ang craep rosistance against pure PTFE "E | s
Rarefion _— | Standard matersl of backup ting with hgh resistance | l UPH.USH |
(polytaiue :_ A0A ra! puinuson and Ircton Unoer tegh DRSS SOBANDN | USHR |

49%F Spaciall ratarial with rmpraepd eabnesion resstance of 197F

BONP | tor high pressune badkup ring. s machining mancutachring

mmﬁ“muw ﬂ‘tﬁ‘m
Polyamide rsin | Matenal lor inection moking having T same TDL;ELI.HI

I

. |

| Material wm Pgh resalance agant Frinen ard Feben I L
High

12MM parhaiTarcs af BONP with smaler dempngon Chanoes
wader abcomiion i

4) Extrusion limit

Fig. D-6 is extrusion limit curves prescribod by JOHS show- dimersion Lehles of each type for proper spplication.
ing extrusions of rubber maserial for packings.  This figure

also shows the extrusion limin carves of NOK backup ring

maicrials. The extnosion valee of packingt and backup rings

varics depending on the lemperaturs, pressure, and operating

trme. Thercfone, please refer to the extrusion limil curves on

<Fiy. D-6> Extrution Enit curves
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D-6 - 25 .




5. Application Range of Wear Ring

(1) The rola of wear rings

Wear nngs arc uied ai beanings on & piston 10 preveal
wufling the piston and cylinder, minimize the ecoentncily,
and improve the dursbility of packings.

(2) Selecting the wear rings

Sclect the shape and masenal of a woar ring according 10 the
thons such a3 construction equipment, type WR with fabnic
reinforced phenolic resin (INOK. 1XRS) is recommended.

Thii maberial has exvcellond characiensies agamst compres-
aos load. For high speed and lght hosd oporations of opera-
tions whene stick ship may be posaible, type RYT of polyte-
trafluorocthylene resin (NOK Rareflon. 05ZF) is recom-
meeraded. Thin material has excellent charactermtics sgamad
friction and wear. Tabla D-7 shows the characieristics and
application range of each wear fing fype.

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

B Lierar fraction o siick slp fnee weaar ring
Chasraschermicg load operataon

e 10 D Sy Gt

Type RYT ; WR
I
I L
| ]
Mzircal Potyietr ot oetnykire FTRE} et Fabei reindoroad phencc resin
M i) {rarefioe OSZF ) {12RS)
i 8 NOK $tincierd widr fiesg hnieeg Sataliie? SOMOISSon

B Excelient wear nesiance under high Speed amd ghl O Cxoople Wear MEEEiAnce Lncher lonw ot Aol Fuldey
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(3) Dimension set up of wear rings

Varous diameters and widths are available for WR (NOK
12ZRS) to meet different cylinder diameters and groove sizes.
For further details, refer to the dimension table F-131 1o
134, Please set up the width h by the formula below.

F - 8

08 - Do +24

hmin &

|

|

|

‘ Din case no lateral loads exis
F= (Paston weight) + - (Rod weight) + 1 X "D%°  p max

So=1

(Z/In case laneral loads exist

himim - (Misimiann waar fing width sive (mm)
F-I—l;[%mdﬂﬁj'l+ﬂm}—{mw} F : Load charged on wear ring (N)
So © Salety coaticient
D : Inner ciameter of cyfinder tube (mm)

I case baterad wnpact Dads exast 1 1.5 P g T Mlaodmoen peestung (MPa)
In casa no Lateral erpact laads axnt © 4 W max © Madmum lateral lad (M)
oG D ¥

For exsmple, if the calculstion resuli of o 100mm dismeier
shows hmin 17 3mm, uie pao GWOEIZPO (WR = 100 *
13) in dimension table on page F-134 or one GWOOS1P3
(WRS X 100 X 23) i dimension tsble on page F-132.
Sizes other than thoic in the dimension table are also
available upon request. Please consult NOK. (Outer
dizmeters up bo ¢ B00mm can be supplied.)



T e e =

RYT (MOK 055F) can be cul t0 meet the inner diameter of
the cylinder tabe if the fnting groove dire i the wame.
Therefore, it s o neccssary to prepare a difforent size of
wear ring acconding 1o cach size of the cylinder. Please set
up the widih b by the formula bebow as the case of WR.

F-5
103 - De
| - =
| by min © MinkTam wear fing width size (men)
F : Load changed on wearing (N)
S : Salety cootficiont
D¢ © Inner ciameder of cylinder sbe (mm)

h men &

Cwiting lemgih L io meet the inner dizmeier of cylinder nobe
can be obtained by the formulz below,

| L= =+ (De=0) =S

De : Inner diameder of cylinder tube (mm)
U © Thickness of wear dng (mm)
S : Wear ring gap (mm)

=pmare) Fugher o S dimpnsaon tabig on
page 125 fortand 5

| Lol
=
18) R
s

Sires other than thode in the dimersion able are also avail-
able upon request. Besides, the single picoe of wear fing
shown in Fig. D=0 is alio available. Pleste consult NOK.

<Fig. D>

é

WRT1 WRT2
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| Selecting Type
1 : Eﬂl‘l‘ﬂlﬂﬂﬂl’l n" Faﬂi“.g ww NOK provides a wide variely of scals 0 mect vafious operating

codithons. The following chants will assist in selection of
appropwisic packings and scals. To meoet a wide variety of our
cudlomer © noodi. we have developed a waling svilem using a

(1) Rod seals
Using buifer ring to the rod seal ic effective to buffer impact
pressufe. suppress oil temperatune ransmission. and reduce
sliding heat, which reaults in improved durability of the

packings.
Py mmwmw gﬂﬂ
<Fig 010> Cometason chan of sach packing type Thlllﬂ-lh ndwmwmi—ﬂﬂq
Rod packings Buffer ring
Double sil_:luq:l seals . mﬂl E
He I'l"f
Pul =]

1] (o -
J wi 3

wm: L

B = = e

Exmmpie of seafing sysiem using buler rings

e
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B
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i
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combdnation of boffer nagt asd contami wealt offering cxeelieni
reliability and durability. Please refer io chapier E lor
spplcation ¢ramplcs of wraling systems, and pages [-2 and 3

for wehection of each type Pimn pﬂﬂmngs
(2) Piston seals Na m “!'ds

Using a comami scal with the piston scal is effective to prevent ynml '
damage caused by foreign objecis and isentropst Comprestion. [

which resalis in improved durabiliiy of packing.. _:.
~M(__MBF+FxT )16

+mm

Contami seals smi ' J

““""U ﬁ*m

O DD D O Y N N NBYONBONONNONONOROMOmOMY

- 5=

CEon  -»Comow

Single sided seals

T T T

i
ol
hﬁ.

1 ! L
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2. Selecting Dust Seal Types

<Fig. D-11> Flow chant lor selocting dust seal types

EEEN NN

Selection start

-

e oy mader TR g DORORP BRl s 00 Tl Eateon e P (16 T Dl T AR B 00 T Fd P Sy A EROT i [ Rl L e N e T |
e ebactior) SRR e el by ey 0w Dt Decan oF Pat 000~ Coneien o e S iy mite, S M, WIRCULET, OF et Drpleen, iane Corecl MOW,
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E. APPLICATION EXAMPLES OF NOK PACKING

The following classification shows typical application cxampics of varous hydraulic equipment scals, inclading packings for
reciprocal movement, dust seals for sliding and rotating movement. and ofl seals. These examples are NOK's recommended
applications based on its significant expericnce 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.

Pags
Classification of Application Example Low semigee oyfedee  p——— E-3 I
—mEi..mm 5
g rasare cybtes pe——  E-5
{ Powe: stov E6.7
e —{ E67
Wheed oo J— E-&, 7
_@'_ [— __|— E-8, 9
Treck crme:, wheel crame 1' E-8. 9
= E6.9
Ferkify Bateey tortt E10, 11 |
"'...;.""'..;":I— Cyinder I— — ot i 1011 |
i == Comfme, tacks E-10, 11
2 Bress E-10, 11
— E-12, 13
R E-12, 13
WEI igection motdog mactivs |———!  E-12, 13
| —?ﬂwml-—— E-12, 1:1J
| e e | E-ﬂ!‘.m
Pirger pump I— E-12, 13
=] Hydresic bresizr E-14, 15
| e e E-14, 15
R—— E-16, 17
—Tﬁ—l E Link pin, g pin_ | E-18, 17
[r— _'— E-16, 17
= = e E-16, 17
] =) )

E-2 . 3 -



JIS Standard Cylinder (JIS B 8354) |

cylinder for low pressure © T MP2 or less . m-#c.‘mm—" m_,wm““”wm' et

m-——_--.—;ﬂfm—mﬁ BOT | waw rarge of lemooratre.
Eecfcationg

. =10~120C| fecary Rema having = sgn In e column of dmension able indicels
- P L
|, m 55 mtJ mm o s Of gDh B A0 PGl

Recommended example 1

=t L7
| ool 5 %
I T = A e | | _'_'_'_'_-_'_'a

! N Standard specifications Hest ssstact speciicaions | Lowwmprmmpeclonions | i
Dust seal F-121 Fa21 B B .

Btandard Speiifications sl el seclicators | Low emporsirs spRciiiats
| Faln™ Thi U pacicngs s empioyed 2 im-
Tyoe e | Type Mmed man | Type Mewedl | e sading amity of paten
D |Ousiootl | LBH | ASOS | F-121 | LBH | F357 | F-121 | DKB | 2BE2 | — | pecescrs sookcame rsess of LB,
D |Rodpacking | USH  ASOS | F-85 | USH | FIST | F85 | IUM | A3 | FS2 ::m_ﬂg_ﬂmﬂﬂl
| @ |Piston packing = USH | AS05 | F-85 | USH | F357 | F-85 | OUHR ARS | P18 | parcentage of ciameter Bl low
@ Wear ring RYT | OS2ZF | F-129 | RYT | OSZF | F-129| RYT | ORZF |Fagg| & ooow
&  Wear ring | AYT | 0SZF | F-129 | AYT | 0SZF | F-129 | AYT | OS2F | F129

-35- E-3



| m#hﬁnmt 14MPa or less

immﬂﬂhﬂﬁ—m*- 80T

JIS Standard Cylinder (JIS B 8354)

e~ 10~120C
ek — 95~ 60T
Recommended example 3

Bam Sapndand speciealnrs | Hes pecsind specficaiors | Low ieepeions geoficeiony
Type Ml 2| Type v oo

@ | Dust seal LBH | ASOS | F121 | LBH | F357 | F121 ;
@ |Backupring | BRT2 | 18YF | F-138 | BATZ | 19YF | F-138 19YF | F138
& Fl::lpu:liu LESH | ASDS | F85 | U5H | YT | Fa5
@ |Pstonpacking | spa | 18 TF1e | sPo | JEXT | —
& | Wear ring ' wR | 12R5 | Fa3 | WR | 1288 | Fal
Recommended example 4

\.

e
@ | Dustseal oW SJEL| F-108] LBH | F357 | F-121
@ | Backup ring — | = | — |eR1z| 1Y | F138 |
¥ | Rod packang 5 | UB0Y | F-49 | USH | FIS57 | F8S
@ |Piston packing | 0S1 | U801 | F-11 | WSH | F357 | F-85
¥ Backup ring — | = | = TpArz| 19YF | F138
®  Wear ring WR  12RS F131 WR | 12RS | Fd

E-4 - 36 -




o = oo T P
T Dustseal DKBI | W90 | F-108| LBH | F357 | F-121 | DKBI L et
@  Wear ring RYT | O5ZF | F-129 | RYT | 0SZF | F129| RYT | 052F | F129| S %od pecking
& | Backup ring — | — | = |BAT2| 19¥F | F-138 | BAT2 | 19%F | 128 ;
@ | Rod packing D4 | UsGi | F-an | UPH | F35T | P77 | UPH | Aoo3 | BT
% | Wear ing WR | 12R5 | F-131| WR | 123 | F-131| WR | 12RS | F131
® | Piston packing | SPG | A0S0 | F-19 | SPG | 1he | F-19 | 5PG | aaeh | F19

- Tyipe
(D Dust seal DRBI | %L | F-108| LBH | FI57 | F-121 | OKBI | F108
@ Wear ring RYT | OSZF | F-129| RYT | OSZF | F129 | RVT | OS2F | F-129]
@ | Backup ring — | = | = |BATZ| wYF | F138 | BATZ | 19YF | F138
| @ Rodpacking | IDI | USOY | F-41 | UPH | F357 (P77 | UPH | AS0d | —
® |Piston packing | ODI | US0Y | F-3 | UPH | F357 | 77 | UPH | ASO3 | — |
@ | Backup ring — | = | — [BAT2| 19vF | F-138| BAT2 | 15YF | F-138
I | Wear ring WR [12AS | F131| WR | 12RS | F131 | WR | 12R8 | F1

E-5




Application Examples by Equipment

Sancard spedfatons
Q=314 P
| |
-3 ~100T
Haal ressstance
Boom cylinder LR ErASong
Arm eylinger 0~31.4MPa
I {0~ 320kgtiom")
! —30~120C
| R |
[ Cold rpsaptance
Power shovel Specifications
O~31.4MPa
{0~ 320leglicr?)
=50-—-80'C
0—ra.5MFa
Agjust cylinder {0~ 800kgticm*}
[grease cylinder)
| —30~100C
| |
Boom cylinder
0~ 20.6MPa
Arm cylinder | (0~210kgticn?}
' Blade cylinder .
0~ 20.6MPs
Hoist cylinder (0~ 210kghom?
Bucket cylinder -0~ 11T
1
Wheel loader 0= 206 MPg
. Stoering cylinder {0~ 210kglicm?)
i =30~110C

E-8
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Equipment Agpheanon Operating condson
O=~20.6MiFs
f-ﬂ' e {0~ 210kgliem?)
fe—__ o Blade cylinder i
Bulldozer
0~ 2006 MPa
{0~210kghicm]
=40-80'C
Derricking cylinder
Tedestopic cylinder
Siide cylindar
0314 MPa
{020 kgliom)
0 —30~100C
Truck crane
O-—=31.4MPa
Jack cylinder el
Wheel crane — 30~ 100C
0~20.6MPa
Hydraulic suspension {0210 kgliem?}
cylinder
= 30--100C
O-—41 2M0P5
Dump cylinder L
= 5= 1007C

Dump truck
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I |
0~20 6MPa
| S . {0~ 210kgtiem”)
' i —30~100C
I I|
| . 0~38MPa
Forkiift Lift eylinder i {0~ 100 kgtieme)
' (low temptratore speciications] |
| —55~80°C
—iL f
Battery forklift .
0~206MPa
s {0 210kglcm?)
| =30~ 100'C
.i
0= 20.6MPa
N I o
—30~100T
Garbage truck |
! 0~ 13.7MPa
' Double acting cylinder | fo~Smighon)
B i S
Combina i T
—_ s
™ Single acting cylinder (0~ Huhglon)
-30~100C
' 0~275MPa
i {0~ 280 kglicmT)
—10~80C
Pressing machine

E-10
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0~ 20.6MPa
{0 ~ 21 Okglicer

| —10~807C

1 0~206MPa
l o {0~ 210kgticm]

i | —30--80°C

———

| 0=31.4MP3
{0~ 320 kgtiom7]

| —10~100C

Inpeciion molding madhine

0-—=13.TMPa
{0~ 140kgtiom]

—30~100C
Multi stories parking

! 0~4.9MPa

I l —20~80C
Hydraulic elevator !

(0~ 140kglicm?)
| - = 10~80C

| i .

E-12 - -
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LSRR b s o
[paeciing gy pewwent sSok
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o LAY B,

E-13




0= 18 7TMPg
[0~ 1 P kgliemd)

=30~ 100

0==17.7WPa
[0~ 180 kgliomT)

=3~ 100°C

0~ 0.3MPa
{0~ 3hglicnr}

=230~ 100C

Power steering

0=-83MPa
(0~ BSkgticny}

=30~ 1007

E-14




Magrfed verm of 88Hng Tyslem Feature

METY s Lo fon uppeey Fycirnlic siais: o mecute
e fricion. HETS & also used o absorh Mpact
proiiase B recdiuce T iriclion, X wih high
R AN SRR O e Y
el B St O BTy off o Tl S

MBMHHIHHHF.?:#-
alxity o sooEEricy. PRy e o
e Sype walh dus? lip for paty sedl replacermert

L friction SPGO is used for e pision rings 1o
T Sy response: 10 ring s used for
i g i Malon Corpact Bhe pisdion unit. For
o] Sl O Sl SCUTY wilh Sackoup ring for
g Pt Goapraion i e, This seal has
e Erion nesn iAol R Fugh ReRing aldiny,
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[Ecuiipemipnt Aol 4100 Optenting condiiion
C}\:? 0~ 34 3MPa
Center spindie {0~ 350kgliere}
&9 T ~s0~ 100
Construction equipment
Link pin -
Hinge pin —30~100C
Crawier balt pin o
=30 ~80'C
Pasmp —0.00~0.2MPs
Motor 1= 0.3~ 2l
Reduction unit Lo

E-16
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BUFFER RINGS FOR RECIPROCAL MOVEMENT

: F-125
- F-127

RELATING PRODUCTS FOR HYDRAULIC EQUIPMENT

DUST SEALS FOR OSCILLATING AND ROTATING MOVEMENT
oL : F-142
DLl - F-144
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About ordering

B W NN~

NOK packing

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

NOK packing.

Flease detignate the NOK pant sumber, type and size with your onder.
(Specilying methods are described in each dimension table.)

i you require packings that are pot Hsted in the dimeniion bles, of
have any difficulty selecting packings because of special operating
conditson, comsall with NOK branch. sales office, or ageni.

I wows regpuiiee: types and size thal sre mol Maaed in the dimmension tables
of material (robber, plastic or metal case) other (hin standard
materialy for each type, new molding tool may be necessary.

Plezse inguire about svailabliny and price al your nearest NOK branch,
sabes affice, of ageal




ODlvee

SPECIAL PACKINGS FOR PISTON SEALS
NOXLAN (AU)

B Pleae designse NOK Pan number and oype & size on vour onder.
(Exarriglé) - Type Dimensions  ODI i8 8 ?i

— Ty —— Morrenal Sie of Packing
o dedcribed in onter of oulor diamaton(D), inner dREmeiinid). and heighi(h)

= [P urmber L S
@ Please check the application range on the pages D-2 and 3 before selecting the type.

F-3
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The mder fectach of e
cyfrder tobe showld e

Ei el by Bty (G ot
brrining (RLE) b 04 2
12em el TR0 o=
Flaj SpsomPy werir Sy
Telrcating coditon, Ser
resti 5 PEgEred
[
¥ d h 0 | g #D Ha Hp [ Part Musmibesr
B 8 75 15 B 17 BS 105 | PuRIsoM0
19.2 12 5 153 11.2 18.2 57 77 | ®FUO20DMO
20 0] 3 20 | W 19 7 [ | % FUO205HO
10 75 20 10 1% 85 10.5 25 FUCR0EHT
w0 | 8 | a0 ] e 19 9 1 FUO20THD
12 5 20 12 iE] (%] 7T | ¥ FUOZ08HD
= 14 [ 14 21 57 7T TG
24 14 75 24 14 3 85 105 _ FU2151H0
2% 15 & % 15 24 7 ] |_®FUg2T3ND
i5 8 = 15 F 9 n FLQ274HO
7 | & S 17 24 57 77 35 | &FUoeTSHO
26 % | 75 ] s | 15 25 [ 10.5 | FU15aH0
18 3 26 i 18 5 57 7.7 | P 0HD
] i5 | 10 75 | 15 F 11 13 FLE2153H0
20 5 B | = | o 5T 7.7 2 # FU2135H0
a0 20 5 30 20 | N (%] F | = FUOSIHD
i 20 30 2 22 7 ] 35 | SFUCYSHO
I ] a0 20 20 ] 11 FLIOES5H0
24 5 | 30 24 5 5T i.r F # FLEZ 3940
a i8 0 | E1 i8 30 11 13 FUEIS4HD
s | s 8 NS 185 0.5 ) 1 | PUGaTTHO
18.% 10 3.5 185 LS 11 13 435 PG TEHD
F1E] [: Nns 215 305 7 [ & FLOATSHD
1.5 - 5 1.5 305 k) 11 FLSEGHD
[ =5 5 ns 25 305 5.7 7.7 2 & FUOSS1HD
33 2 10 33 20 = ] 13 as FUZ155H0
= [] 53 % [T 57 77 2 il FLE 1 4000
35 = w0 | 3% = T {1 3  FUZ156HD
| 2% E | k] 5 | £ 7 ] # FLIOS 1BHO
F3 8 a5 25 | M 9 n FUDL1SHO
/L | x4 10 354 224 M4 11 13 FU215THD
B5 | 25 | 8 355 225 ETE E i1 FUGS45HO
=5 | W 355 2% HE il 13 FUCEATHD
F [3 a8 & P58 | 345 T 5 | % FLIOS4EH0
5 B a5 K5 | HS - 11 FLGEA 50
a8 &5 19 b 25 37 11 13 s FUGEEERD
&0 =5 ] . 25 ¥ 10 12 FUOARSH
25 10 40 5 ] i 13 FUOEBEH0
L 8 | 40 27 3 ] 12 | FUOMBAHD
27 0 40 3 ET) " 14 FUOLEIH0
|_:|n ] 40 30 ET) ] 12 FUOIS1HO
&1 8 10 | dt & ] 11 14 FU2158040
43 » 10| 43 ] | a2 11 14 | FU2IS0MD
T cirfairusiond B0 prekere el wel &SPkl e T 1 a8 0% TRl
F-4 » 5l =



HOW TO DETERMINE B DIMENSION

B'When using backup ring
Plaase determing B dimansion according 10 the table bolow. If you regure
smalor B dimoengion bacauts of o cylinder configunation, ploass oongult MO,

ODI 1vre

Mwryr Sorvien P (FIEEN | 21MPa ETTT PR F \
Vgwra J Sang 18%F | i LE N
1 Dimension B=+D-10 | BEsD—05 | BEsD=02 | i} w i
MummSeafmesn|  35MPa | 42MPa | 70MPa o ’\ B
Vamra o s T BONP | - e s i
B Dimermion Bz¢D-08 | BZeD—04 | B2¢D-02 | !
W When not using baclkup ring s ® % W n
To determine + B dimenaion, plsase re's! 1o The graph in the right for the O ey W e
AT exiresion gap (also reler page 28) considening the ecoenticty of
CpEEEnG COnGton.
Mominal Sie of Packing Hetwurianey Srmbrsaons | RO
D_ d 0| id dh | H | W | C Part Number
M5 | 315 10 45 315 435 | 1 ' 14 | FUZ160HD
a8 ® | 8 25 ] - 0 = FUEEERD
] i £5 | 50 4 i 14 a5 FLGSR0HD
2 1 B 5 | = el 9 12 FLRISE THD
2 | 10 45 2 44 1" w | FUSSEZHO
35 | B 45 B & ] 2 | FLIOSE4H0
(] #¥ | 10 50 34 49 1 14 | FUOE(EH
o iz &0 3 45 3 6 FLIGGoEHD
35 ] 50 = &5 a i3 | LG (HG
35 10 50 a5 43 1" i FLIOR11H)
35 12 50 s 43 13 s | FUZ161H0
40 8 50 40 48 ] 2z | FUDE1 4H0
£15 355 12 815 355 555 i3 16 | L FUne2iid
55 @ | 9% 55 24 54 10 0 | FUOSESHO
40 i 55 4 il it 14 L FLIGESGHG
. 5 8 &5 45 54 ) 2 | [ FUOSSEM0
56 &0 10 56 440 55 1" 14 i FLOT16HD
0 2 56 4 55 13 18 ___Fuonnio
41 | 5 5% 41 Lt i 3 | | FuoTigHo
a1 10 55 41 &5 i 14 4 FLIOT 2H0
5 | B 55 4 55 9 12 [ FUOT21H0
&0 s | 9 &0 45 55 0 13 | FUOT4O0HO
45 i 10 =] | 45 58 11 14 | | FLOTATHD
50 -] & | 50 i ] 2 | i FUOTA3H0
&1 45 12 B1__ | 45 &0 ] % | FUZ2163H0
&3 | 47 10 83 | 47 &2 11 | FUOTTSHD
| & 12 &3 a7 | & 13 16 { FUOTEDHO
|48 8 &3 ) &2 i 13 FLIGTATH
48 10 &3 43 & | 11 14 | FUOTEZHO
53 B Bl ) 2 | g 12 ] FUQTESHD
&5 50 ] £S 50 [T = FUOGBO4HD
£ 10 5 50 [T T FUB0SHD
&5 ] £S5 55 E4 § 32 | IFLICHBONEH
8 | 5o 12 | [ 0 | 85 13 | L FUZi64H0
3 53 [F] 63 58 | &8 13 16 FUORIEHD
o | & | w ] 50 ® | 1 16 |__Fuosaro
s | e | 1 [ % | 13 § | FuoBMHD
(& | w | 55 ® | 4 FUOBLEHO
0 [ o 1 ® | & & 2 Fugsen
- 55. F-5



ODI TYPE SPECIAL PACKINGS FOR PISTON

Hominal Sare of Packing Houring defensions RO
D | 4 A D | M o | Ha He Part Number
n | B 12 71 51 mw | 13 16 FUOSTZHO
| 55 10 T 55 70 | 1 14 FLOSTAHD
55 12 T 5 70 | 3 18 FUGETEH0

56 ] 7 % 70 _ iC 13 FUOSTSHO

£ 10 T 55 L] 11 14 | FUOSTEHD

&1 B 71 &l 7O o 12 { FLUOSTEH0

75 55 12 75 55 74 13 16 | FLMOES4H0
| 60 b i (=] 74 3 13 FLIGESEH0

60 10 I 74 1 14 FLIOSOEH0

o] - T Bk T4 9 12 FLIOS0EHD

8 &0 2 78 &0 75 13 16 FUZ1G5HO
&0 60 12| a0 | @0 fi:) 13 16 FUOS29H0
4 10 [ [T T 1" 14 FLI0S31 MO

|64 12 &0 =] 79 13 16 FUCEEH0
&5 9 & -] ke i 13 FLCSE3H0

] 10 B | E5 79 11 14 FLOE34H0

7O 8 BD Fii] = ] 12 FLUGSITHD

[3 [ 12 [ 85 24 13 16 FLIOST4HD
Fis] 9 -+ Fit] ga 1] i3 FLUGSTTHD

Fo) T 85 70 B 1i 14 FUGSTaHD

75 B BES 75 B4 o [F] FLEFSEH0

o0 ™ | 12 &0 ] &3 13 16 FLHO14H0
I &0 | T o 16 ] FLUTO15HD

Fi 3 5 0 -] -] 1] 13 FLHOATHD

75 10 50 75 5 11 12 FU1018H0

80 [ 0 80 8 3 12 FU1020H)

)/ - 12 &5 s S 13 16 FLUH Duk5HD
[ ™ | 15 r) TS e 16 18 FU1046H0
- 8 a5 [ ] 04 10 13 FUGETHG

| 80 10 85 | 80 - 1 14 FU0egHd
100 B 12 100 | B0 o8 1: 18 FUOT20
B0 15 100 [ BO F] ([ 19 [ FuUlo74HD

5 10 100 B o8 n 14 FUIOTEH0
Tl [ 18 105 8 | % 1% FuU2166H0
10 50 12 10 80 e 13 18 FU1148HD
=] 15 Is 90 108 B i@ IFUIN 1 5060

) w0 11 o] i) 1 14 FU153H0

12 | 12 112 -4 10 3 16 IFUTY T4HD
o 18 112 2 110 s 19 FL Y T

8T ] 12 a7 110 10 13 FUT1TEHD

[ 10 112 a7 110 11 14 FU11T7HO




HOW TO DETERMINE B DIMENSION

EWhen using backup ring o8
Pisase geterming B dmonsion acconding 1o the table beiow. If you roguine \
eraler B drenton because of T cybnder corfiguraton. piease consu NOK. al \
Aot v Pann MPa | 2mea | MR £ N
e f Baceg g 19YF i = E| ~
|8 Dimension Bz+D—-10 | BZ+D—05 | B2+D—02 g i wE b [
WanmteaaPumn|  3SMPa | 42MPa | T0MPa e I |acnie omg
1 - H l
ateenl F Bacup iy P & ﬂdﬂl
BDemeesion | B24D—08 | BZ+D—04 | BE¢D=—02
B When not using backup ring w & J
To determeng # B dimension. please refer 1o the graph n the hghl lor the OH prwmars (P ———
it exbiudien O8p (Al refer page 26) contiderding the eccentriciy of
opETREng ConGition.
Nominal Saze o Fackng Housing drmonmaons = NO#
D d | h #D s | W | M My [+ Fart Numbor
1% a5 15 115 5 13| 15 15 FUR216THI
120 o | iz 120 100 118 13 16 FUI21040
100 15 120 100 118 | 16 19 FUM211HD
105 10 120 05 118 KL 14 _ FU1213H0
125 105 | 12 125 ws | o1\ | 13 1% Fu24340
105 15 125 | 105 =] % 19 FUI242H0
108 18 125 105 2 | 07 20 FU1245H0
110 E 125 110 123 10 13 FUL247HO
110 10 126 | 110 123 11 14 s FU1248H0
130 110 12 130 110 ] i3 i& U T4HD
19 [ 15 130 110 1= 16 1% FUT2TSHD
110 16 130 [ 17 20 FU1ZTEHD
115 10 120 | 118 128 11 14 FU1278H0
IR 15 132 112 130 16 18 FU2168H0
90 | 120 12 | e | 130 138 13 16 FU131640
20 | % | 1 | 12 13 16 19 FU1317H0
120 15 140 | 20 138 17 20 FU1318H0
125 10 40 F 138 1 14 FU1321HD
150 125 18 50 135 148 2 | ) [ FuRnesH)
125 20 150 125 148 a | 24 FU351H0
130 12 150 130 145 13 16 FU1352H0
130 16 10 | 1% 148 17 20 FU1354H0
135 0 150 135 1aE L 14 FU135THO
157 132 20 15 | 1@ | 158 21 24 FUIS09H0
w | 135 19 180 | 135 158 20 3 FL2170840
135 20 160 135 158 21 24 FU1:388H0
140 12 160 140 158 13 16 FULI§9HO
140 16 180 140 158 17 =0 FLA0Z-0
145 0 160 145 158 1 14 FU1405H0
16 | 140 | 18 165 140 163 xn 3 - FU1426H0
W | 20 165 140 163 21 24 FU2186HO
170 45 | 1w | 176 | 8 | W | X0 73 FU1438H0
145 1] e | 145 168 21 24 FU143THO
150 12 170 150 168 13 | 18 U1 438H0
180 i6 | 150 168 17 | 20 | FIU 1 440H0
185 10 170 185 168 | FUT442H0
10 | 155 16 180 155 L 7 F1l L FU14TEMO
w5 | 19 180 155 REL Bl 24 FU2171H
L s | 20 180 156 iTa 21 % FU14TEHO
| 180 12 180 180 e 13 17 FUISTEHO
160 16 180 160 178 17 o FUN4TEHO
165 10 W | s | T w18 L Futesong




ODI +v+:

Eataison gag : §
Wear
v o'~
Femices Eneri e S ior™d
o
B 1 . g
! -~§——e—11 1
: E Fai). 3 o Eeiow
- The eo sartace of S
B e
Barraheng (RLE) 8 04
R e e
e 0 ik voien, Ior
Y S St B rured.
TR [
+D vd +D- Ha Hs Past Number
185 160 183 = 24 FUZ172H0
185 160 183 21 25 FUZ187THD
190 165 168 17 4] FUS0THD
150 165 188 21 F3 FU1508H0
150 170 188 13 17 FU1509H0
150 17 188 17 21 FU1510H0
190 175 188 11 15 FU15124H0
200 175 198 7 2 FL1536H0
200 175 198 20 ™M FLE21 72840
200 175 158 21 a5 | FU1538H0
200 189 158 17 21 FU1S40H0
205 180 203 20 24 FUZ174H0
180 20 205 180 203 O] 2L | FLE st
210 185 16 210 185 208 17 21 FU15TOMO
185 20 210 185 208 21 25 FUAST1H0
190 16 210 150 208 17 21 FU1573H0
215 190 18 215 129 213 17 2 FUZ260:0
220 135 18 220 135 218 17 ) FL155240
195 20 220 185 218 Fil F- FLU1503H0
200 16 220 200 218 17 Fil FL1595H0
224 199 16 224 122 22 17 21 FU1B04HD
155 20 z24 129 222 2 25 FUT605H0
204 ] =24 204 17T | 1l FUIEOTHD
25 200 L] 25 200 Z23 17 & FUIE1EH0
200 18 | 2% 200 23 20 24 FU21TSHO
200 20 | 25 200 23 21 = | | AnEITHo
205 18 225 205 223 17 21 | FUIE15H0
230 | M5 18 230 205 228 17 | Fi FLIEX2H0
205 19 &3 205 &M =0 | 24 FLMEISHD
205 20 230 205 28 21 | % FUIE34HD
210 16 230 210 28 77 Fil FUTE3EHD
240 215 16 240 215 238 17 21 FUTESZHD
ns 19 240 | 218 238 20 24 . 1
215 20 20 | s A 2 35 | | FunasaHo
220 16 240 20 38 17 FTI FU1856H0
=™ | = 16 250 225 248 17 21 FUIST1HD)
|25 19 250 225 248 = 24 FUETEH
F=1) o0 250 225 248 2 | = | FUIET3HD
30 18 250 o] 248 7 2 | FU1ETEHO
260 35 18 60 #35 58 17 2 FUI69850
235 " 260 238 258 20 24 FUIES9H0
240 16| 260 240 758 17 # FLI 701 M0

F-8
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HOW TO DETERMINE B DIMENSION

B When using backup ring (1
Picase detormne B denorsson accordeng bo the lable Below 11 you regure “ \‘
smaler B demension because of the Cyinder CONSQUIATON, Dikace CONgul HOK. g adl —
Minrm Sy Paars 144Py : 21MPa | 35MPa g |
\atwra 7 Bacr v 19YE E & .
B Dimeenion Bz+D-10 | BxsD-05 | BEID-—02 |
Wmmmeeen|  35MPa | 42MPa | ToMPa | G | ek
[ERST— BOHP - e
B Demrmion B=+D—08 B=+D=04 | B=eD—02 |
W When not using backup ring = 2 » & » » »
To determing + B dimgnsion, please reler bo the graph in the rAght lof the 8 presmre ) ——=
FrlrTaT axingsson gap (alzo refer page 26) considering fthe ecceniriciy of
oprating condition,
Hominal Sire of Packing HSing Smensons =t i) MNOK
0 | 4 h 01| 48 N . Ha C Part Mamber
270 P45 16 270_ 245 268 | 17 21 FUNT15H0
245 | 19 | 270 245 28 20 24 ki U1 T16H0
250 | 18 | =270 250 58 17 21 FUIT18040
275 250 | 18 275 250 2 20 4 FLE 7EHD
250 20 275 =0 | 273 21 | 25 l FLEZ 850
280 250 19 280 2% | m 20 | M T Anze
| 58 12 280 28 | 2w 20 | FUN731H0
220 | 260 13 220 250 288 20 24 | FuiTedHD
265 19 | 290 25 - - 24 FLI1 T4EHD
=T 265 24 =7 =5 295 25 ] FUNT7HD
265 2 257 %5 | 295 26 20 75 FLZ190H0
00 270 15 00 270 238 20 24 ___ FUiTseHo
270 24 300 270 258 25 =) | FUZITEHO
270 25 300 270 254 2% ) FU1753H0
275 19 300 275 58 20 24 FU1TE1HO
2z 280 | M Nz 280 310 25 29 FUZ183H0
2 | 20 | 20 E 300 30 | 35 2 | | Fuigenn







OSlvee

SPECIAL PACKINGS FOR PISTON SEALS
NOXLAN (AU)

@ Please designate NOK Part number and type & size Of your onder.
(Exampla) - Typs Dimensions 5] s 27 5 ey

—Typs Sign  —— Mominal Siee of Paciing x
described in ocder of outer dasmeber|Di, nger dameter(d), and hasghsh])

* Pant Mumiber FLAG20L0
@ Please check the application range on pages D-2 and 3 before selecting the type

-

|
Material NOK U801

- 61 - F-11



‘:’!iI1TPE SPECIAL PACKINGS FOR PISTON SEALS (INSTALLED WITH INTERNAL GROOVE)
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HOW TO DETERMINE B DIMENSION
B When using backup ring

-1 ]

OSlrvre

Plgaso dotorming B dimansion according 10 the table Deldw. If you requite

srralier [ dirronason becaute of B cylinder confouaBon, phaate oonaul NOK. s

(Mmes tevce P 14MPa 2IMPa | ¥5MPa F - “\

Vaniddbecks iy | 19YF } paamip P §

i - o = Packg

B Dimenson Bz+D—10 Ba¢D-05 | BZsD—02 3 =

Mg Sarvce Povnn BMPa | 42MPa I o T e \“

s o Bk g BONP l il srtarea’ |

BDwwosion | BZ+D—08 | BZ+D—04

W When not using backup ring E R

To detorming + B dimonsion, pleasa refer to tho graph in the right for the O amn B s

PR axtnushon gap (atso fefer page 26) considering the eCcentricity of

operaing Condion.

Nominal Size of Housing dimensions MO
o 2 - L " TR W G Part Mumiser

155 140 8 | 15 140 | 153 3 | FU1386L0
160 145 ) 160 45 | 158 | FUT404L0
| 155 a | 170 155 | 168 0 [ 4 FuUT441LD
175 e | ¥ | 175 160 173 “ I FUT4581 0
180 B | 9 180 165 178 FUT481L0
150 ims_ | 9 190 175 168 FU1511L0
200 80| 12 200 180 108 FUIS38LO0
210 190 | 12 210 150 o ' FUISTZLO
=0 200 | 12 220 200 el | FUIssaLn
= 24 | 12 i et iy FUTE0ELD
=25 205 12 25 208 223 18 = g L Fuisiao
230 210 12 230 210 228 | FUI63SL0

240 | 200 | 12 240 220 238 L Fulesslo
250 Z30 12 20 | =0 248 FUISTELD
260 240 12 280 020 240 258 FLH FO0LD
270 250 12 20 | 250 2ta _FUTI
280 | 255 18 280 255 278 FU1730L0
200 | 265 16 280 265 F 17 n &5 FUIT45L0
30 | 278 6 300 275 = FU17E0LO

F-13




OUISvee

SPECIAL PACKINGS FOR PISTON SEALS
NOXLAN (AU)

P Please desipnane NOK Pan purmber and type & size on your ofder.
(Exwmple) - Type Dimensions  OLUIS 40 30 8

— Typa Sagn . Mominal Sirs of Packing
dhestritesd i oediier of ot didrrtedl), invu diaretinid), nd hedgha(n)

* Pt Mgrmibapr FLIQa30P0
P Please check the application range on pages D-2 and 3 before sebecting the type.

F-14 T



OUIS TYPE  SPECIAL PACKINGS FOR PISTON SEALS (NSTALLED WITH NTERNAL GROOVE)

Extrugion i 0
Wipas Backprng
| P R T il
Flarrcm By @l Svirbu
. = "
| . @ il 11| M =0.3 o below
§ & Fir =015 oo alow
H m LT -2
1 Thi kmer sertice of B
j2g GM cfinder tebe should be
o4 Bt iy g (BH) e
ECITE S W | R T eyl
) =N ey
r "l g s iegeend
HOW TO DETERMINE B DIMENSION
H'When using backup ring =
Plaate determing B dimantion sccording 1o the table below. Il you require
wmaler B dirergion because of the oylinder configumation, please consull MO
Minsm 5ot Porsaon 14MPa ZIMFa | a5wPa |
Wamral 7 facks T 18YF |
B Crrermaoe BZ+D—10 BZ+D—05 | B&z+D—02 |
 Mamun Serece Prasso AEMAR, A2MPg
Materal of Bacg 1 BONE
B Dhmpragac BE«D—08 BEeD—04
W When nol using backup ring

To delerming # & dimension, please refer 1o the graph in the right for the
FRlxEfoT Sxtfotitn Ghp (Alss reler page 26) condideding e accenihelry of

operaiing condiion,
MNominal Size of Packing | Housing dmensions
7] ] h | ] | i | Dk iHs
40 30 L] I 0 | N | X3
& | 8 | 4 | % | ™
50 | &« & 50 0 4
& 50 [ e =0 5
B3 53 [ : &3 [ 88 | &2
65 55 -] 85 | 55 &4 T
70 &0 3 70 &0 ]
i) B | & _T5 65 T4
B 7 s 8 ™|
85 5 - 85 m | Bl
S0 M | 8 &0 B0 &3
100 85 | 9 100 85 )
1098 | 90 9 105 )
i | 95 [ 16 | G5 1058
120 M0 | 9 [~ 105 118
125 M2 | 8 | 125 112 123
13 | 16 8 130 15 128 10
140 | 125 2 | wo | 128 138 -
150 135 9 | 150 B 148
160 145 9 160 145 158
170 = | 9 1) 55 | 168
180 65 L] 180 165 178
1% | 1T 9 1w | 1T 188
200 | w0 | 12 200 s e 13




OU H RT"I"PE

SPECIAL PACKINGS FOR PISTON SEAL
NITRILE RUBBER (NBR)

@ Please designade NOK Past number and type & size on yoar order.
(Exarmpie) - Typs Dimensions QUHR 40 30 6

—Type Sign ' Nominal S of Paciing )
chescrita i ooy of outer dhamebenD)), Ped dameter(d), ad Pisgidih]

* Part humber CLERE00
@ Plexce check the application range on pages [-2 and 3 hefore selecting the rype.

F-16 66 -



OU H RT"{PE SPECIAL PACKINGS FOR PISTON SEALS (INSTALLED WITH INTERNAL GROOVE)

Exiraikcngap: #

s e
o .1"1‘ / EI H"
I —
1 s}r 1 .. P buems i overiorms
o A . ' !
1 | — et [
= 2. | N A =03 o bafow
al » =3 - 1P . R & a et il =05 oo bepicw
|
| | mhuuh:hudl:
[ oH eyt s
e — - - trashed by By (GH) o
- VI m-s -DEES ol
=) ﬁﬂth‘F
| Sy kg d
- ss: B 2ssi | O L

HOW TO DETERMINE B DIMENSION

EWhen using backup ring : ;

Pleass debermine B dimension acoording io the table below. H you regquire | - '

smalgr B dmension because of the cylinder configuration, pleass consull N0, ! By g avried '\

|

Waar- Sance Sy 14MPa 21MPg i = <

Wit o Sk 5 15YE | ! 2ab . -

B Dmenson BZ+0—10 | Bz+D-05 | ¥ o1 EQ: |

B When not using backup ring e it

To deferming # B dimension, please reler fo the graph in the right ior the e 1 1

AT Sxiration gap (Al reler page 26) considening the ecoentricly of | |

CROTRSND) Comnn. o R ] » B

DNipeazoy R ———=

Mominal S of Pationg HowSing SHmensions NOK
1] d h +D id #h B e _C Pa Musmibes
i 30 B &0 0 ) CLZRRLO0
50 £0 3 50 40 43 - - 35 CUZE0400
&0 50 [ [ 50 55 CUZESS00
£5 a5 & &5 85 64 | CU2000
75 &2 78 75 &2 74 a5 1ns | Cluesedn
i [ @ B [43 T8 CLESEEE00
83 o 3 85 1o B4 —& 7700
w5 80 [ [ 80 B4 0 13 o5 CU260500
100 8 3 100 3 % | cuzessoo
10 o5 [ n | a5 108 i T
] 115 Aas 130 | 115 128 a5 25 L CLEMRDS00
140 125 G 140 125 138 10 3 E— CA2E4 700

___200 180 12 200 180 188 13 17 55 | Cuisasoo

- 57 - F-17
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SPGrvee

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

@ Please designase NOK Pant number and type & size on your oeder.
[Example) - Type Dimensions  SPG 205 30 43

L — il S of Patikng
- diasrribed in oeder of s Samebin(d), outer daemiden| D), &nd hessgiah)

» Pan Mumbsr GSEETVD
@ Please check the application range on pages -2 and 3 before selecting the type

MOHC 19%T <& MOK A0 . Outer dameler S50mm or g
MK 157F + MOK A2 © Outer diametor mor than S80mm

. B - F-19



s PG TYPE SPECIAL PACKINGS FOR PISTON SEALS

: @
=9

B =00 o balow
Al =015 o Dalow

Arsl

e
—

Lt
uﬂ&ﬂ

L

nmm & _ s HEEEH
mm "mw . _ m m m m
Lilea) uH L] H
: 3 .
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m@mm aléie/olsisi8saiw8/el e Ba 5 BBl
3 PP A P A P Huﬁiwm als|xls
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SPGrvyre

HOW TO DETERMINE B DIMENSION
To doterming ¢ B dmantion, P reer 10 B graph n 1 right K e madmum

wxirugion gap (also refer page 26) considering tha eccentriclty of oparaling -
COntion,

SRR

;r-l--ﬂm
4

Momingl | Ml Sire of Packing Housing dimensions NOK
Number | d [ D h M | o H [+ Part Number
SPG120 | 14 | 120 104 120 GS0350V0
125 | w08 | 135 109 125 GSI351V0
130 114 130 114 1350 GSOISEV0
140 124 140 73 128 | 40 75 G50353V0
145 125 145 128 | 145 GSOEESWD
150 134 153 134 150 GSOAS4V0
155 133 155 133 | 155 | GS3133V0
160 144 160 144 160 f G50355V0
170 148 170 148 170 GSOISENVD
180 158 180 158 180 as GS035TVO
180 168 150 ] 180 GSOISEVD
200 178 204 i 178 200 G505V
e 182 204 | 182 204 L GSO30V0
2w | 188 210 | | w8 | 210 GS50351V0
220 | 198 220 e 198 | 20 | L GS0842V0
22 | M Z24 | 206 | 2 | GSOmNG
25 | 209 2% [ 20 225 , | GS0363V0
20 | e 230 | 208 230 | | GS0068V0
240 218 240 I =8 200 | | GS0355V0
250 228 250 =8 F GSOIEEVD
20 | 248 270 M6 | 20 GSOTOIVD
8 256 280 258 280 ! GHOTEEV0
=30 265 230 ng 265 230 12 15 GSOTaIVE
300 276 300 276 300 GEOTEND
310 288 310 288 310 GSOT0SV0
320 206 @0 | 26 20 | I GS0T06VD

«71 - F-21



SPG TYPE SPECIAL PACKINGS FOR PISTON SEALS (LARGE DIMENSION)

La]
™

L
|
i
i

i
T
i

N

™

O ey (P ————

alkay o] Ba Teeriad A =03 of balowr
ool L i e R L o b HOW TO DETERMINE B DIMENSION
&*“mmm;m Fu=1 T deteemwre ¢ B dmengne, pisian sel T P grach: i 1P g lr e S
' ey et gl e age 25 corsiderng e scoricly of qparing condiin.
Mol Norminal Sue of Packng Forirs srwrters NOR
Moumibesr d | 1] h ad D H [ Part Number
SPG_ 330 308 330 2.75 308 330 0 GSO0EVD

360 35 360 1.7 336 360 12 GS0917VD

455 455 I 148 485 485 15 " GSOS0AV

500 470 500 148 470 500 15 GS0261VE

550 815 550 172 515 550 175 EE0anVe

[01] 50 (LK 14.8 T &0 15 R0

650 =20 50 14.8 B30 50 15 ES052TVD

720 620 720 148 690 720 15 GS4I2V0

800 TES 800 127 8% ] 13 GS0520V0

500 870 %00 | 245 a70 200 = 15 GS040TVZ

530 630 g3 | 18 B0 3 0 GEO4EEVT

8935 20 835 ] 127 530 &35 13 GS05Z1V0

950 225 950 177 925 50 18 GS02a5v2
1000 260 1000 197 960 1000 20 GE0512V0
1060 1020 1060 187 102 1060 20 GSOSATVO
1120 1080 1120 197 [ 1120 20 [ )
1150 1110 1150 ‘IH.I_ 1110 1150 0 BEI00TV0
1180 1130 1188 18.7 1130 1180 =0 GRS
1210 1170 1210 i) 1170 1210 20 20 GS04E5VD
1280 1240 1250 107 1210 1250 20 [ e
1260 1220 1260 18.7 1220 1260 20 GS0851VD
1400 1350 1400 197 Iﬂﬁl_l 1400 b (RN
1500 1460 1500 9.7 1450 1500 20 GS0852V0
1650 1600 1650 24 1600 1650 25 GSOSTIVD

F-22 -T2



SPGW:ve:

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

@ Please designate NOK Part sumber and type & size on your onder.
(Exampie) - Type Dimonsions SPGW 36 S50 85

LT — Narminal e of Packing
. described n order of rindr dameter(d). cuter Adrmeter D), and heghilh)

» P Nummber G053V

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

Materisl | MOK 19%F 4+ NOK BONP + NOK ASSD

F-23



SPGWTYFE SPECIAL PACKINGS FOR PISTON SEALS
Extrunion gap : 9

Tra iner sertice of S Cybeces e hod be St By honieg
o bprmighineg (RELES e 04 %0 10 s s 01 5 08 o ).
et e lrcatey condton, bermishng S regered.

Nomnal Nominal Size of Packing Hmﬁ__ﬁm NOK

e d [ h vd +0 H [ Pari Mumber

SPGW 50 % | 50 “B5 =% £ 3 : GS0535V2
&0 % &0 B85 % | & GSOSZEVZ
= 48 &3 0.5 # | & | GSIMTV2
&5 50 -] 10.5 50 | 65 GSIII2
70 55 ™ 10.5 55 70 GS0S0TV2
75 | B0 75 6.5 (=] i 11 | | GEDIOS2
80 | &5 B 10.5 -] B0 | GS0608V2
BS 0 &S 10.5 | i) 85 5 | GS0E1IV2
50 s 50 05 75 20 G50609VE
b B0 = 105 ] o5 iGE0AaTWE
100 | B5 100 2 85 100 GSOS10V2
105 | = i) 12 20 105 GE0OTIV2
110 [ 1m0 | 12 a5 110 125 GS0611V2
115 100 115 | 2 , 100 115 GS0E26V2
0 WS 20 | 12 | 105 120 GSOB12V4
1B W | 25 | 155 102 125 | GS0saIV2
130 o L] 155 107 130 6.5 GE061IVE
135 112 135 155 112 135 16 GE090EVE
140 17 140 155 17 140 | _ G5043V4
150 127 150 155 127 150 | | GS0E14v4

F-24 - G -



HOW TO DETERMINE B DIMENSION

Tio determinag + B dimgrsicn, plaats raled 10 T gfaph I e nghl i B MacTarn

SPGWrvre

oxirugion gap (also rofer page D6) condidering the accanincty ol oparating e
_— \
[=f ]
£ .
g 1]
t \
= \*x
"-,‘
b T T - N
N preasre Py ———
Mominal | Mominal Sire of Packng Houssng Gmenssons E | NOK
_ Number ™4 D n od 40 (e Fi P Numir
SPGW 160 | 137 160 155 137 160 ' GS0E15V2
170 | T 70| 155 147 170 GS0E8EVZ
180 | 157 180 15.5 157 180 GS0616VE
185 162 185 155 162 i85 GS0a5IVE
o 16T 150 155 167 180 16 GSOELaV2
0 177 200 155 A7 200 5 GSOB1TVZ
210 187 210 155 187 210 GS0EsV2
220 197 220 155 197 20 GS0R55V2
=5 22 225 155 202 =25 | | _ G50618V2
230 207 230 155 207 F— | GS0E5eV2
240 27 240 155 217 260 | GSoEsEV2
250 =22 250 17 2 28 | GSO451V4
%0 32 20 17 232 260 GS0605V2
Z0 | a2 FI 7 242 210 e GS06EIV2
280 252 280 17 252 280 75 GE0E15V2
300 Firl 300 17 272 300 GS0510V2
320 2% 320 17 250 320 G069V

F-25






SPGOve:

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

.Hfiu#upmﬁﬂﬁmmuﬂhwkuunH}mwdﬂ
[Exhmgld) - Type Dimensions SPGO id 20 3

— Typa Sign . Mominad Sire of Pacidng
Oe30ribed in order of inner dameter(d). cuter dameten(D)), and haghih)

* Pt Number G5 18000W0
@ Please check the applicstion range oa paged D-2 snd 3 before selecting the type

Maierisl WOK 19YF + HOK A0S

i F-27



SPGOT‘IPE SPECIAL PACKINGS FOR PISTON SEALS

I
e
L]
| ol - )
|
! | oy
i AR -
| & .
1
Noma Nominal Size of Packing Housing dmensions E O
i g | p___| h - id +D H C Part Mumber
SPGORD 4 2 | a 14 20 32 8 G5BV
| — 5 3 } — 25 | 1% 2% | GElhive
2 2 = 215 S |__cstesevo
N5 23 I x5 | 23 35S | | GS1803V0
a2 23S | 22 2 235 32 GS1B04V0
k-] &I 35 26.5 35 35 GS1B05W0
35 27 P & _ 5 | GE1806V0
4 N5 | 40 ag 35 0 | | GS1807V0
45 65 | 45 | %5 45 [ csweew
71 415 | 50 | 415 50 | GS1B09YD
2 = A 5 5 |—_Gswiow
S— %5 | S5 46.5 == G51811V0
5 | 475 5 478 55 4 GS1E12W
&0 | 55 C 515 &0 GS1813V0
- 1 M & ) | & GSIB1AVD
[ 51 &5 L8 | & GS1815v0
| % 70 56 70 .’ GS51816V0
il 57 n 57 ] : GS181 7V
] & % | 81 75 GS1B1EVD
X % 50 56 80 GS1819Y0
8 71 85 a2 T Bs .5 5 GS1820V0
< 2 . 0 _Gsieaivo
= 8 %5 (T 5 GS1EZ20
0| 86 100 i 100 GSI1EZV0
| ws | 105 | o 105 GS1B24V0
1mg | 96 110 | 96 110 GS1BZSVD

F-28 .78 .



HOW TO DETERMINE B DIMENSION
T chivbiberrraras B clmrsaasn, plicd roler 0 B geash i B ighl ko e mgadrmum
exirugion gap (algo refer page 26) condidering the ecceniricily of cperaling . T

P oot s v
=

£

- -] F-- E -]
N pemme WPy —
Mol Nora Seze of Packeg Horg drersers NOR
N d | D B Wl | 4D H [+ Pt Nursibesr

SPGO 112 =0 12 o8 | 112 GS1EEVD
115 W | 115 o | 1ms | | GS182TVO
120 | 108 120 | 106 20 | GS1EZEVD
12 | 1 125 T 25 | | GS182aVD
130 | 116 130 £3 118 o | 65 | &5 GS1830V0
135 | 121 135 i 12 | 135 | | GSIE3WD
140 126 140 | 126 | 140 GV
150 135 150 | 13 | 150 GES1RIIVD
160 1485 160 | 145 160 GS183VD
130 1580 170 15 L] GE1EEND
180 160 | 80 160 180 GS1E3EVD
180 170 180 70 180 I GSIRITVO
200 150 200 180 M0 | GS1EIEVD
210 150 210 180 210 65 GS1E3VD
220 200 220 200 220 GS1840V0
o 204 24 ) &34 GS1841%0
= 2o | ) 210 230 GE1B42V0
240 | | 20 220 240 GS1843V0
250 | = 250 | 230 250 GE1844VD
260 | 240 260 | 240 | 260 GS1845V0
g | 20 270 98 | 2% 270 10 GS1846VD
280 260 280 20 | 280 GS1BTVO
250 | g0 | 260 o | 250 351 848W0
300 | @ | 300 280 | 300 GS1849W0
10 | 750 310 290 | 310 GS185V0
=0 300 =0 | 00 | 20 | 75 GSIA51VD
340 =] 380 320 | 380 | | GS1852V0
150 330 350 330 350 | | GSIESIV0
BED 340 360 0 | 30 | : GS1854W0
s a8 s | 355 | s | G51855W0
380 o) 3|0 | s | M | | GS1a58vV0
200 380 00 | 330 | 400 | [ csmsTvO
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s PGC TYPE

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

.ﬂﬂmmmﬂm“mmwtﬁmm}wm.
(Examphi) - Type Dimensions SPGC 3 6 23

=T . — Mol Sire of Packing
e described in ondes of rnés dibmetes(d], outer dilrmeden(D, and Peagiiih)

» Par Kumber G5 1000F0
@ Please check the spplication range on pages -2 and 3 before selecting the type.

|
|
Material HOK J18F 4 NOM AS05

. 81 - F-31



SPGCT\"PE SPECIAL PACKINGS FOR PISTON SEALS

Wear rrg
c ‘-\ Extrupon taamary 1) T Seweee o drwner
e i § pars raa T Soorwn
| B P R [ & o e 2 L & b
| ] ; ?.&-.-u
' - Pormowg b e .
“. W
| -pl ol
| =
j_ |
i 325 GH
| A 7, 045
PR T Ty g SN s Th e furien of T Syinder by thod bt e
| - - —— — e et By S (M) o Inemaheg (RUE) B Q4B AT
T RN
bl W7 T T Wha -l
| D h od +D vd +D
L] 3 ] &5 | L]
| 7 4 7 35 7
8 {5 8 fas ] ]
8 gl " = | 55 | 9
10 = [ 7 1™ [w T Ies Ao | 10
11 | B 1 75 [ 11
i ] 12 B.5 | 12
12| 10 | 13 |98 13
| 10 | 14 ET) 14
15 | m| [ 104 | 15|
152 112 15.2 | 06 | 152
16 12 6 | 11.4 8|
16.5 | 125 185 1.8 8.5
8| 14 18 [ .. 124 18
19 ¥ s ~in TH T 4= e
20 18 20 16 20 154 (20 !
22 18 22 18 2 174 2 |
24 20 24 20 24 154 EN
25 2 25 21 o] 25
26 &= | o 2 | s A F
8 = o] 22 | 28 214 2
84 224 284 724 8.4 21.8 284
a0 24 20 24 ] 234 | 30
| 31 o] ET] % an 24.4 3
' Nns %5 Hns 255 HE 248 NS
a2 2% i M a2 254 »
M 28 ET) | 28 34 & ET
a5 o] -] 20 -] B
355 295 L] 285 I5.5 | | 355
38 30 - M | . (M e 54 35
37 an 37 Ut ™ el =[]
w5 | w5 | 95 315] [37s] 309 | [958
] n ] | 32 38 an4 =
&0 1] 40 T 40 a4 | 40
a1 35 41 3= 41 344 (41 |
5 | 35 | 45 358 ns 349 4.5
43 3 Az 3| 42 5.4 42
a4 a8 44 W | T 274 | [
45 | 3 45 4 | &5 L’"‘ 45
4% | 40 44 40 1 | 48 a4 46

Permars: Wisbh Ui packngs with marn i, provice eparsis grocves.

F-32



SPGCryre

HOW TO DETERMINE B DIMENSION

To determing # B dimonsion, ploase refer to the graph in the mght 'of the
FRIOGTRT Sxirsion gap (also rofer page 26) considerng the ecconlricty of

openating condilion.
Mol : Siowing diwnsione
Nastier b 7 [ T - [ R R o0
4 1 D | » | D id 4D 8
SPGC 47 M| & | o] | a7 04 &7 @ GS1040F0
& 42 43 2| [ 8 414 48 WGSIH1FD
50 4 50 44 50 434 =0 | GS1042F0
51 45 51 45  , | 51| ... | M4 51 ' GS1043F0
52 | % = | Y[s =] (e =]T Y M™% ez
s ) e 46 54 47.4) 54 GS1046F0
5 | 4 5 & 55 48.4| 55 GSI04TFD
8 | S0 56 &0 | 56 294 56 GS104550
58 48 | 58 | 48 55 474 8 | G51045F0
50 50 50 50 & | 494 |80 , GS1048F0
62 52 52 52 &2 514 62 __GS1050F0
=] (=] [=] 53 &3 | 524 | &3 | GS1051F0
65 | 55 85 55 | 65 544 65 | GS1052F0
B | 58 £8 55 | [ 55.4 | 66 GS1053F0
&8 58 68 58 &8 | 57.4 ] GS1054F0
7o 50 i) [ &0 T L34 i 'I GS10S5F0
72 &2 =2 = 72, | 614] T2 GS1056F0
73 ) 2 63 73| | B24 3 | |_GS1057F0
75 85 75 65 | 75| B44 75 :
7 &7 i &7 | T 664 7
20 ™ % ) 80 5.4 ® '
81 n_| # L _ B T4 B |
[ ™ &5 75 85 TaA 85 '
o0 80 o0 a0 30 794 90 ,
=) 85 5 T | 85|t 95| [gad|-ls| 95| 17| 75 [DBowm
100 | %0 100 | 20 100 894 100 |
] 5 105 85 | 105 B 105
110 100 i L 100 | [ 110 o4 110
112 w2 12 02 112 101.4 112
115 105 115 105 1s | 044 | 115 |
120 110 120 10 120 105.4 120 |
122 ng | = | 112 122, 1114 122
125 15 125 L115 125 | ) 125
130 2 | 1% 120 130 1104 130 |
135 128 | 1% 128 135 124.4 135 |
140 130 Wy 130 140 129.4 w | |
2 e | e | el L4 3.4 12
145 13% 145 1 | 145 | 1344 145 ' GS1W07TFY
150 4 150 140 150 04 150 . GSI07HFD
155 145 155 L 155 i44 4 155 GE10TFD
160 150 160 ] j 160 | 1 | 180 | GS51081F0

m;tm_um-umlmmm
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AR
IﬁﬁEFEE
BEEEEEEE

GS1084F0
GSI0ESFD
GS108EF0
GS108TFD
GSIDEEFD
GS108SF0
GS1080F0
GS1051F0
EE1083F0
GS1083F0
GS1064F0
GSI1055F0
GES109SF0
GEE109TFD
GS10eEF0
G100
GS116080
GEEN0IFD
(GS1102F0
(GS1103F0
GS1104F0
Z51105F0
GS1108F0
GS1107F0
GS1108F0
GS1109F0
GS1110F0
1GS1111FD
GS11123F0
GS1113F0
G511 14F
GS1118F)
GS1118F0
G111 ﬂ
11
:E" 15F0
| G511 20F0




SPGlve:

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

@ Please designate NOK Pant number and type & size on your order.
(Exampls) - Type Dimensors  SPGI 30 205 43

Type Sign Momanad Sire of Pacng
cesoribad in order of ouber damater{D), inner Sameter(d). and hasightth)

» Par] Murmibes FOOSTG0

.Hﬂu check the .q:p!icmm ramspe Oon pages D=2 ond 3 before selechng the Bype
@ For application with extremely short stroke andfor under constant pressere, please cunsult.

Material HOK LSt -+ NOK ASSD

. 85 - F-35



SPGIT‘III’FE SPECIAL PACKINGS FOR PISTON SEALS

| Ra) Specaaly woer severs
v citng corcEcn, ter
rce——
| Mominal | San R

__Hsmbor 5 R P 0 | Past Nuber

O = e % 205 Tomaon

315 315 = 15 2= FonesEnn

= 1 725 43 2 =5 45 Fooawean

4 a0 = 49 20 FOOS00GH

5 =0 0 5 4 FOOS01GD

B3 [ ] 4R BX a3 FO0S02G0

&= 5 5= = 5 Fa0s0aa0

100 100 = - 00 e [ F0s0aG0

175 125 o9 128 108 FOOS05G0

140 140 124 — 140 24 FOOS05G0

120 160 144 10 144 FOOS0TE0

T 180 158 180 158 FOOS08G0

I - 0| im FG0s05G0

770 e 188 108 e 158 1 FOUs10G0

724 724 20 224 P FOO511G0
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CPlrve:

SPECIAL PACKINGS FOR PISTON SEALS
NOXLAN (AU)

.mmmmmmmﬂ:}wtmmmm.
(Exarngdal - Typa Dimansions CP 25 10 25 10

L Type Sagn —— Mominal Sow of Packa)
dederibedd i order of oules diameienTy, Reyhilh), heknessi).
and inreds e ()
* P Mumiber FCO0 350

i Pleaie check the spplication range on pages D-2 and 3 before selocting the type.

- 87 - F-37



cplwa SPECIAL PACKINGS FOR PISTON SEALS

,L,

| L]
Norminal Size of Packing = ____Houing denensions WOK
(1] h 1 d +0 s | T id 1] G Part Number
25 10 25 0 ) i | 10 FOO0 300
28 10 25 10 = 20 10 FCOO1SCO
30 0 25 12 20 2 12| FCO020C0
3.5 10 2.5 14 315 15 24 M | 15 | FCOQEG0
35 10 25 6 » | 27 | 16| FCOO26C0
355 i | 25 1% 355 | 775 16 FCOB98CO
40 10| 28§ 20 40 2 20 FCOO3SCO
3 12| 3 20 5 | % 20 4 FC0045CD
0 12 3| 2 50 41 = FCOOSSC0
53 12 3 5 53 44 =5 FCO0eC0
55 i2 3 o) 55 45 2= FOOOESC0
o8 i2 3 5 5 47 5 FODOTOCD
&0 12 3 30 ] 51 29 30 2 | FEOTRCO
& 12 3 35 = [T o) FCO030C0
[ 12 3 35 [3 3 £ FC0095CO
&7 12 3 38 &7 58 38 FCO102C1
70 12 3 £ 0 [1 33 35 FCO108C0
7 12 3 &0 T (] 40 | FCO114C0
75 12 3 &0 TS5 g5 @0 | | FENRCD
] 16 4 40 80 &9 0 | | FCO134C0
BS 16 4 45 85 T4 45 | | FCO142C0
90 | 18 4 £ ] i) 0 | FCOSTCO
% | 18 4 5 [ Lo 55 | FCO164C0
w0 |18 | 4 55 100 &2 3 l FCO174C0
105 6 | 4 &0 105 o4 318 &0 a 4 FCOTOTCO
108 -2 4 &0 106 855 [} | FCOMESC0
110 18 4 &0 110 & [ FCONasCo
112 16 ] [ 11z 101 5 I FCO198G0
118 18 4 T 118 | 107 M | (R ]
120 16 | 4 . 70 i20 | 108 0 I FCO20TC0
125 2 | 5 | 1= 125 | 1 s | FCO222C0
120 2 | s ] 120 | 16 80 | FCOZ30C0
132 20 | B &5 132 118 8% | FCO233C1
140 0 [ w0 | 140 126 %0 | FCo245C1
180 20 5 00 150 | 1% 100 | FCO255C1
160 20 5 110 160 | 146 110 | FCO2TSCD
170 20 5 120 170 | 158 120 | 88 | FCOIMCO
180 = 5 130 w0 | 166 9 % 4 | G
190 20 ] 140 190 178 140 | FCO289C0
200 20 s 15 200 | 188 150 | FCO293C0
=24 20 5 180 & | 20 180 | 1
20 20 5 200 | 250 | 2% 200 | FCoaz1C0
0 20 ] 230 280 o] 730 | &8 FCOXITCH
300 20 s 250 200 o 250 | 7 FCO34C1
F-38 - 88 .



CPH~v+:

SPECIAL PACKINGS FOR PISTON SEALS
NITRILE RUBBER (NBR)

B Please designare NOK Pan number and oype & size on your order.
[(Exmmpia) - Typs Dimdnsions CPH 30 & 25 13
—Type Sign ' — Nominal Sire of Packing
it

i onger of outer diameter{D). hesght(h), Eacawssit),
@ el SRRl )

* Paet Number CCO0NSC)
@ Please check the application range on pages D-2 and 3 before selecting the type.

hOK ATD2
| NOK. AT03
e | NOK A104
| MOH ASDS

F-39
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!EEHEEEEEEEJ&HEEWHEHEhﬁﬂﬂﬂ

“““mﬂlﬂi##iahi;iiﬂﬂﬁﬂﬂﬂﬂmﬂﬁﬂﬁﬁﬁﬁq

EEQEEEEEEEEEﬂmssmsaamﬂamsnassﬂuzsﬁ

3

4

4

43

4

5 50

W 4.3 38

18 £ ] 2]
18 £ | 55
18 4 109 60 |
16 4 103 70
18 5 115 75
20 5 116 ad
20 5 I 136 7™
20 5 138 100
0 5 1665 #0
o | 5 168 ]
=0 - 158 BT 5 L]
=3 4 1 180 + 134
2 55 182 257 | 245 55 | 192

=30
Flatrmeznt Booroh el o™ s
The tortien o My
s Pt G5
-
3il 32 R 00 o
Rl Soanapty Ao sroiry
Ipratitety oo, baur-
1 ]
MO N
[ Pad Mumbey | i saieeal Sop
[k ] A0S
LD o]
| CConeoct A
|_CCooesco AN02Z
CCO0MCT AS
CCOG3sC0 A0
CLO0SHCD ASDE
CCONATH Ao
7 _cooossct A104
| CCe06TCo AlDE
CCo0veCn AT
CCOOTrie A
CCO0SECH Al
| CCO108C2 ASD5
coonirer | Atod
CearErCo ASDS
CCOIMCO Algz
CCO158C0
| COMSTC Al
CCo15atn Al
CCinTCh AT
8 CO0T40E Al
COOiT4C4 ASHE
| cco207Ch Al2
e ATDS
CoEeh Alds
comwmc1 | ATD4
CCos5sC0 | A2
Conessts | ASDE
11 [ ] AlDz
[ AlDS
CCECE ASDE
CCO303CH A103
14| ccoszec Al3




IDlvee

SPECIAL PACKINGS FOR ROD SEALS
NOXLAN (AU)

@ Plcase designate NOK Part number and type & $ipe on your onder.
(Exampial - Typs Dimansione [0 63 143 5

—Type Sign  —— Mominal Size of Packing :
gascried N onder of rner diarmstsd), outer diameder(l)), and hesghin]

* Part Mumber FURO21FG
i Please check the application range on pages D-2 and 3 before sebecting the type.

Material MO LEBOY

- 9 - F-41



I DIT‘I’PE SPECIAL PACKINGS FOR ROD SEALS

condion, bermishing & reguned.
Mominal Site of Packng HioUsng emensions NOK
d | [+ h i | +D ™ Ha c Parl Mumbor
6.3 142 5 63 143 57 7.7 = FUOOZ1FD
16.3 & 63 163 7 ] # FUO022FD
163 75 [¥] 183 85 05 FLOO23F0
163 8 6.3 16.3 2 1 FLO0C24FD
[] % | 5 8 16 57 T £ FUQ0I9F0
18 | ] ] 18 T 9 E FUOB41F0
18 75 8 8 as ws | FUOO4F0
18 8 8 18 3 1 ; FUDOL3FD
] 17 5 9 17 57 77 # FUOOS1FD
19 B _ ] ) 7 g % FUO0S2FD
15 7.5 ] 19 2k 105 Flioos3Fg
19 8 8 13 ] 11 FUOOS4FD
10 18 ] ] 18 5.7 77 # FUODBLFD
20 & 10 F] 7 9 % FUODEEFD
20 5 10 20 85 105 FLO00EEFD
20 B 10 20 ) |1 25 FUO0GSFD
12z | 192 5 1.2 132 | 5.7 7.7 | # FUOOTEFD
| ™2 & 1.2 21.2 | T | ] | & FUOOTSF0
(- 75 12 212 g5 | 105 | | FUODBOFD
02 8 112 2.z ] 11 ' FUo081FO
125 | 208 5 125 205 57 77 _®FU00SEFD
T & 125 25 7 ] # FUO100F0
25 75 125 25 a5 10.5 FU1FD
=25 [ 125 25 ] 1 FUO1B2F0
4 =2 5 14 = 5.7 77 # FUO0116F0
24 [ 14 24 7 ] = FUQ120F0
24 75 | 14 24 B 10.5 FUO121F0
24 8 | 14 24 9 n 22F0
15 F=) 8 | 15 3 57 7.7 # FUD131FO
2% 8 15 25 7 ] = FUO134F0
| 5 8 15 2% ) 1 FUO135F0
. o 8 15 = ) 11 FUQ136F0
= 10 15 28 i () AR FUO137FD
w o M 5 18 24 57 77 # FUD150F0
2% [ 16 5 7 ] & FUO155F0
F 15 | 18 3 as 10.5 i FUQ156F0
2% [ % * 8 1 | FUOISTFO
8 =2 L 18 2 A L EFUOIBIFD
a8 L 18 28 L LL FUGIB2FD
n [ 18 N L) 11 FUQ185FC
3 o 18 31 1 1 o FUD1 868

The dmensons and presaury bmds wih & 500 U S0 &3 ot of 151 type.

F-42 - 92 .



HOW TO DETERMINE B DIMENSION

W'When using backup ring 63
Floase determing B dmenson according i B table bolow. B you requre larger \
B dimansion Decause of B Cylindes Configurntion, phads condaull MO -
Mg Sy P WMPa | 2MPa | 35MPa F 1',\
xra I Baoeg g 18YF I = b
B Dirmtrsion BSéid+10 | BSsd405 | BSEsdt02 B T "--..,_h_
iy S Py *
| aMPa | d2wPa | TOMPa v ackag dug
Vgl o s g BoNP ] perend -
| B Do Ba¢#d+08  BSsd+04 | BIEsdH02
& —l—l—
B When not using backup ring — ® % = =
To determing ¢ B dimension, please reler 10 the graph in the right tor the O perssurt WP ——
maximum extrusion gap (also reler page 26) considernng e ecoentricity of - e K
oparaling condiSon.
Nominal Size of Packing | Housing dmengons MO
d | ] h i +D Ha Ha [+ Pari Number
20 ] [ 20 20 T 2] # FLO214F0
2 8 20 0 ] [ FUGZISF0
3 8 2 N ) 11 FU0Z20F0
x| 10 i 33 11 13 FUGEEFRD
2 35 10 2 35 11 13 FLIGZ45F0
2s 324 & 24 | 3R 7 ] & FUGZEZFR0
=24 (] fr =24 ] 11 35 FLAO2EIFD
354 ] 224 25.4 ] 11 FLOI2E4FD
E5.4 [1] | 24 354 1 13 FUGHGSFD
F3 35 E | 25 35 7 E] = FUCETSF0
35 B 25 ] i ] 11 PSR
33 [ 25 7] ) 11 FUOZRTFO
] 10 | 25 38 11 13 IFLAZBEF0
40 g s 40 10_ 12 FU0291FO
&0 10 25 40 11 13 FUOZS2F0
Fid 40 0 27 20 1 14 FUZ130F0
F] k] 6 78 =8 T 10 % FLOGZ2FD
o] [i] 28 38 k] 12 FUGE2IF0
41 -] ) 41 & 12 FUGX34F0
41 10 28 41 1" 14 | FUOZISFD
43 ] 28 43 1 13 FLEXRSF0
43 10 o) 43 i1 14 FUOSL0F0
b &0 i) 30 &0 j:] 12 FLCGSSF0
43 10 30 | &3 11 14 | FLCGELF0
45 ] 0 | 45 10 13 FUGSTFO
45 10 30 | 45 11 14 FUOIEEFO
ns 415 B N5 415 9 12 FUO3BIFD
445 8 ns 445 8 12 4 FUO384FD
445 10 ns 445 11 14 FUGGEESF0
455 & 1.5 455 13 13 FUKEIBEFD
5.5 10 NS 46.5 11 14 FUCGETHD
34 50 12 34 0 5 16 FUOS08FO
» [0 8 3 45 E 12 FUGL2TFO
0 8 3% 50 10 13 FUDL3EF0
50 10 35 50 n 4 FUOLITTO
S0 2 35 50 13 16 FLOESRFD
£ 45.5 ] 355 455 8 12 | FUOMSIFO
50,5 9 5.5 5.5 10 13 FUCLS5F0
505 10 355 05 1 14 FUCSSEFD
] 10 355 515 1 14 FUGASTFD
515 12 ¥5 | 8s 13 16 FLIC4SEFD

The dimansions and pressuns limits with ¥ &g the sama 88 those of 51 bype.
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HOW TO DETERMINE B DIMENSION

IDlrvre

EWhen using backup ring B
Plaats determing B dimonsion acooeding 1 T tably below, i L T \
!Mhﬂndhqﬁﬂmmmﬁﬂ _— a
TP —— WMPa | 2IMPa | 35MPa F .1"'-.
Maiwy of Baceg vrg 19F i e ~
(Y — Base+10 | Bzsas0s BSsd+02 i . [
P S ——— BMPa | 4zMPa | TOWPa = I Backug sy
! — | marerad it
Ugtera o Baces g BOMP an Mr
B Dimaraicn Bs+d+08 | Bssdt04 | BZsd+o2 I
B When not using backup ring ™ T
To delerming ¢ B dimengion, ploase reler 1o the graph in the rfight for the [ PSR N p—
raren T ertron refer the o L
sap (alts pape 26) considering SCTEntrcity
Mominal Size of Packing Housing Grmenasons NOH
d D h id +0 Ha B | € | Part Numbe
S B0 _12 &4 80 13 16 | 4 FUZ131F0
] Fi-] ] ] Fi] g 12 | FUGE10FD
50 ] 85 8 10 13 FLOS15F0
B0 12 -] -] | i3 16 FLI0816FO
85 12 85 8 | 13 18 FLIOA19F0
&7 g2 9 & a2 10 | 13 FLE30F0
= 87 15 &7 a7 % | 19 FUQS3FD
70 80 g8 70 80 F ' 12 FLcSsoRg
85 9 0 85 10 13 FUDSSTFO
8 10 70 8 i 4 T Fuoesar0
a0 12 i) a0 13 16 | FUOBEIFO
) 20 15 70 20 16 13 FUDSEAFD
7l 81 8 T & 3 1 = EUGSR1ED
&5 ) il | B5 10 13 FUOBEZFO
5 10 7 3 11 14 |___FUGBE3IF0
-1 12 m L i3 16 ', FLUCES4F)
21 15 71 o1 16 19 FUCEESFD
7S 85 & 75 &5 9 12 FUGS03F0
%0 3 75 %0 10 13 5 FLUOS0SF0
0 10 % %0 1 14 FUCSOTFO
&5 i2 i) a5 13 16 FLCE OFD
o5 15 | 75 o5 16 . 18 FUGS11FD
80 1) B8 B0 90 9 12 FUOSHOFD
o5 ] B0 5 10 13 . FLOS42FD
95 0 ] = i1 14 ]
100 2 -] 100 _13 1] i FUCEBFD
100 15| &0 100 % 19 FUOSSFD
as 100 10 B5 100 " 14 | FUOSASF)
105 12 85 106 13 15 _ FUoSesFo
105 15 B 108 16 19 ____ FUOSS0FD
&0 105 %] i b 1] 108 11 14 FUA2SFD
10 12 | &b 110 13 16 FUI030F1
10 | 18 a0 110 16 18 FUIG31FD
9% 110 w9 110 1" 14 FU1052F0
18 12 (3 118 13 16 | FUI0SEFD
[ 115 15 3 115 16 19 . FU0STFO
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I DlﬂpE SPECIAL PACKINGS FOR ROD SEALS

d D b id 4D ™ Ha 5] Ba Mymaar
100 15 10 100 115 11 14 FUIGE3FD
120 12 106 120 13 16 FUI085F0
i3 15 104 o] 18 18 FUDS1FD
105 120 10 105 120 11 14 FU1126F0
125 15 105 125 16 18 P 12670
125 16 105 | 125 i 20 FU 13050
108 121 10 106 | 12 11 14 FLh13Tr)
126 1% 106 | 128 18 19 FUI1T 13850
126 18 06 | 128 17 20 FU1139F0
10 125 10 110 125 11 14 FU1 15870
L] 15 Ll 130 16 i8 5 FLUH 18570
130 16 110 130 17 20 FUI 18650
n2 127 ] "z 127 __i 13 FUT 18080
127 18 12 127 11 4 FUT1B1FD
132 15 12 132 16 1% FU1 18270
132 18 12 132 17 20 | FUM1B3F0
1ns 133 10 118 | 133 i1 14 [ FUT208F0
138 15 118 138 16 19 | FUI2)TF)
138 "% 1ns 138 17 20 FU1208FD
120 135 10 120 135 11 14 FU1Z21F0
140 15 120 140 16 19 FU1224F0
140 16 120 140 17 20 _ FUNZ2EF0
25 140 10 125 140 i1 14 FU1253F0
145 12 125 145 13 16 FU1258F0
145 18 125 145 17 20 FU1258F0
150 18 125 150 20 =] T
150 20 125 150 21 24 FU2E0F0
130 145 0 130 145 i1 14 FU1ZB1FD
150 12 130 150 13 16 FUAZBSFD
150 ] 130 150 7 20 FU2E5F0
132 157 20 2 { 157 21 24 85 FUNZSSFD
135 160 18 1% | 160 20 3 FLZ1EF0
160 20 13 | 180 3] 24 FUR1TSFO
140 155 i) 144 155 i1 14 FU1E24F0
160 i@ 144 160 3 18 | __FuiesFo
160 1 140 160 17 20 | FUXZEFO
165 19 140 164 20 3 : FU1332F0
165 3 140 165 21 . E— Furare
145 170 1% 125 170 20 Fx) FU2134FD
1790 .t L] LEL 4l 4 . Fuziecfo
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IDlryre

HOW TO DETERMINE B DIMENSION

EWhen lﬂu m I-'." T
Plaacd detorming B gemansion S0000dng 10 the tabip boebow. If you reguare Lisgor \
B clnaitins Bbcdintd of b cylinter conligurylion, plodio condgull MO f i X
Mo Servcn sy WMPs |  2MPa | 3EMPa | k
ey o ok g 19YF ' i . N
8 Owmansion BSed+10 | BSsd+05 | BSsd+02 3 . s
Memmiecmen|  3SMPa | daMPa | TOMPa e .S Seckep gl
awra of B g BOMHP - L1 nm |
| B Drrmsarann B&+d-+08 Basdt 04 | Ba+sdt02 i
W When not using backup ring W ON X B W W M
To detesrane + B demansion. pleate reler 1o tha graph i the righl for the i premmre W ——=
AT CXinon Gap (aiso rofer page 26) considerng the eotentncty of
operaiing concilion,
Nominal Sae of Packing Housing Grmensions | NOK
d "D [ id | +D | H. | He [ | Pan Numnbes
150 165 10 150 | 165 i | | 4 FUNIS0FD
170 2 150 170 13 | 18 I | FULSIFD
m_ | 16 150 170 17 | 20 FU1364FD
7% % 150 1w | 7 | o _ FUIMERD
175 20 150 175 21 2 FU1358F0
155 | 180 | 19 155 180 20 24 FUL353F0
B | M | 155 180 n F3 FLZ181F0
160 [T T 160 175 11 15 | FU407F0
| 180 12 | 180 . 180 13 17 FU409F0
180 1% | 160 ! 180 17 21 FU1412F0
185 16 160 ' 185 | 17 | 2 FU1414F0
185 [E] 160 i 185 0 | 24 i FUSOTEFD
185 20 160 188 21 2% FU1416F0
170 155 10 170 185 1 15 FLI1444F0
150 12 170 190 | 13 17 | FulssFo
1w | 16 170 190 17 21 FUI1S47FO
s | 1. | 170 195 i7 21 | FU1£45F0
W | 20 |  1m 195 21 25 FU1450F0
75 200 1 | s 200 20 24 FUN4E3F0
I 200 2 | 1. 20 | 0n 5 | Fuzieero
180 200 16 B0 | b | 17 | & | FunassFo
205 16 180 | 208 17 | ® 85 FU1451F0
205 13 180 205 20 24 FLT452F0
| 205 20 160 1 205 i | 25 FILHL5EFD
180 210 16 180 210 17 21 FUT518F0
215 18 190 215 17 2 FUS20F0
215 20 150 215 2 25 FURS21FD
159 219 | 11| 199 218 12 16 FU1530F0
T2 | 15 e 218 % 20 _FuISsIFO
24 16 T 17 21 |__FusssFg
224 ] ) z24 20 4 FUIS3SFD
200 20 16 200 F] 17 2 FUTS4EF)
225 18 200 ] 17 1 FU1S48F0
25 18 200 235 20 24 FUZ135F0
225 2 200 225 21 F FUISS0F0
210 | 230 w20 &0 17 2 FU1STEFD
B - T . I [ 3% 17 21 | FU1ISTEFO
T 210 205 20 | 24 | FUisaofo
35 =0 FAl] | ] 21 | 5 FUISBIFD
20 240 16 20 | 240 17 2 FU1SSTFO
FIT 16 0 245 17 i FU1 S8F0
245 18 20 | 5 20 o | FUTE00FD
245 =% 220 245 21 - - FUIBOIFD

F-47
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IIE’IT?PE SPECIAL PACKINGS FOR ROD SEALS
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SPECIAL PACKINGS FOR ROD SEALS
NOXLAN (AU)

P Please designate NOK Pan number and type & size on your onder.
(Examiphé) - Type Dimensions  [5] 18 26 5
1
— Tiype — il Sime of Packing
- mimumm,mm,mw

= Pas MNombes FLAEDRD
@ Flease check the spplication range on pages D-2 and 3 before selecting the ype.

Standand @ NOK LS
Heat Resitant hype @ NOK US4




ISITYPE SPECIAL PACKINGS FOR ROD SEALS (INSTALLED IN INTERNAL GROOVE)

L -

d D h id_| D Ha He c Standard {U801) [est mesawt e (UG41)
18 il 5 18 26 | FLO 1 Bl LG Be>
20 = 5 | = ) | FLIOZ1 2K0 FUG212K1
224 a0 £ 24 0 3 2 FUOPE0KD FUC260K 1
30.4 5 24 30.4 27 | FUO261KD FUC261K1
p= 1] IS5 5 | ZA5 315 57 % FLE TG FLG2ETR Y
a | = 5 25 3 | . FUGSTEND FUG2TER?
3% 5 25 a5 . FLCETEKD FLCTEKD
2 | »s5| 5 2 355 | | FLOR20KD FLOS20K
3% 5 2 % a7 FUOSZIKD | FUOR2IKY
30 40 B 30 40 FUCASTHD FUCISTHS
INE 415 | & IS5 | 415 FLEs0 FLaEs
35 45 & 3 | & FLIGAI4KD FUCE24KT
[5| 45 3 £ 45 7 0 FUCHS1KD FUOLSTK1
| 455 [ 55 455 | FLIC452H0 FLIOSS2K1
20 50 & 4 | s | FUCHSTHD FUCHSTHS
a5 55 & 45 55 | FUCSSTHD FUCSETHE
| 55 T | 45 55 [:] i1 FIMSTND | FST2
50 | &0 & 50 1] 25 FUOBISHD |  FUOSIOKS
53 | & | & [+ &3 | | FUETSKD | FUOGTIKZ
55 85 | & 55 L T | w | ,_ FUOSSEKD FUOGS4K2
&5 [ & % | &8 | FUOTZSH0 FUOTZEK
% | N & 60__| 70 | FUOT4EKD FUOT48KS
i | T &0 Fil| & 11 | FLEOTSCRD FILMTS0K 1
, =] 73 [ &3 73 | FLEOTBEKD FUOTBEES
| 85 75 & | &8 i) FLUGS0GH0 FLCEO5# |
&7 | 77 ] &7 T FUOSPSKD | FLOEAS
™ ] 70 80 7 0 FUOBSSKD | FUOBASKS
L 81 L n 1 | FUIOBECKD FLICBS0K |
™| 8 3 ™ gs FUCS01KD FUCS0TK !
80 o0 & ] o | ! FLI0S35H0 FLIOSE
85 100 ] 85 100 ' | FUOSS4n FUOSSLK?
90 105 ] o0 105 10 13 | FUIGRMKD | FUIO24K3
95 110 § 5 110 : : 1KD | FUlDs1K2

a8 1Mz | &S 8 112 a5 | 125 1067H0 1

100 16 | § 100 1§ 10 . " | FUESKD FUTO8EK !
105 120 | 9 105 120 | | FUNMZSKD | FUNIZSK)
106 120 | &S 108 120 [T] 125 | | FUTIASKD | FUT13SK)
[ 121 | 9 e | 121 | FUITIEKD | FU1138K1
110 | 125 ) 10| 125 10 - | FUI1STHD FU115TK2
112 1% ) 112 125 ! | FU1 N0 FU11 791

F-50 - 100-



ISITyrE

HOW TO DETERMINE B DIMENSION :
B When using backup ring (T

Pipss deterrming B dimangion Socording b h ks balow, If you roguies lasper

B grnengaon because of the cyinder configuiaton, ploaso congult KOK.

MummSeobess| 2 WMMPs | 2IMPa | 3SMPa | i &l 1'\ b ‘\

Ml o Bcieg gy 19¥F | l “#.ﬁ

B Drmension BSeg+10 | BIedios | BSed+02 | : M

M et Pamkey ISMFa 420Pa g T .:"r

Il BONP - | — N

| B Dirmsasramins | BZsd+08 | BZsd+04

B When not using backup ring B

To determing + B dimension, please refer 1o the graph in the night 1of the P e S

mangemen gxinegion gap (aiso reler page 36) considening the eccentricity of

SOSIRTY Coriien,

Nominal Siro of Houping dmengions NOK Pan Mumbor

g _ e R id o He | I c _Sancard (US01] Vel meirt 1
118 13 | 5 118 133 l FU1205K0 FU1205K1
120 135 | 9 120 135 & | = | FU1220K0 FLHZ20K1
125 140 g 125 140 FU1252K0 FUM252K1
120 45| 8 130 145 FUI28060 FU128061
i35 1 85 136 | 180 a5 125 I FLA30SKD FUH 308K
140 iss g 140 | 15§ { I FU 3K FLH e
145 6 | 9 145 | 180 | 13 4 FUIBIKD | FU1343K1
150 165 g | 150 165 FUISOKD | FU1353K1
155 170 g | 155 170 - ' | Fu13ssx0 FU1388K2
& 175 ] | 1a) 17 | I FUN405KD FUl£05K1
165 180 ] 165 18 14 FL L2310 FUi£25K1
170 | 188 ] 170 185 l FUA443K0 FUH 84362
175 180 5 176 190 ' | FLHAS0K0 FU1 45561
180 200 | 12 80| 200 ' | FUNSIND | FUI4B3K1
120 210 ! 12 10 | 210 FUNSI6MD | FU1 51651
=0 220 12 200 Z0 FUNSE3HD | FL B3K1
04 =4 12 204 24 FUISESKD |  FU1SE3K1
210 230 12| 210 20 | ., - 5 FUNSTSKD FU1STSKY
220 | 240 12 220 240 | FUNSSEKD FUNSS6K1
225 245 12 225 245 FU1621KD FUIE21K1
230 250 12 230 250 FUIE3THD FLIB3ITK1
240 | 20 12 240 260 | , FU1E5THD FU1ESTK1
750 270 12 250 270 | FUNGTEKD FU1GTEX1
260 RS 16 260 | 285 , | FUNTOSKOD | FUYTOSK
270 25 | 16 270 | 295 | | FUT0KD FLI1 72061
280 05 | 16 280 205 17 l 2 | 65 FUITI3KO | FU1T33K1
200 s " s | { FUIT48KD FU1 7481
300 25 16 | 300 25 ' . FUITE2KD FUIT62K1

« 101 - F-51
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SPECIAL PACKINGS FOR ROD SEALS
NITRILE RUBBER (NBR)

@ Please designase NOK Part number and type & size on your order.
(Bxampie) - Type Dimensions _IUH 20 28 §

Typeo Sagn 1 Wominal Sing of Pacidng
dascribed in onder of Inner diematenid), cuter darmater(D), and hasght(T)

* Pt Murmibesr CUGZiame
@ Pleais check e applscahion ringe on paged -2 and 3 before selechng the Gipe.

Stancard - NOK ASDS
L Rl BSUnD PRECERN Typay 1 HOSC ASOO

F-52 - 102 -



I UHT\\"PE SPECIAL PACKINGS FOR ROD SEALS (INSTALLED IN INTERNAL GROOVE)

e

HOW TO DETERMINE B DIMENSION —

B When using backup ring aef

Fizate detarming B dimendion sccoeding lo the labic bolow, B you requine lasper
B dimension because of the cyliinder confpurabon. pleses cnnmult MO

T
2 CIE——ey \,,..

M by P 14MPy | 21MPa F ol B
[P —— 19¥F . E | I
B Drerzcn 1. ' e, | LTS

BSsd+i0 | BZsdios | 5 . Hﬁ
B When not using backup ring o Backap g 1
To determing # B dmension, please refer 1o the graph in tha fght Tor the L
MAKTLY exfruson gip (3% reler page 26) consdenng the eccentncty of

operating ooncition, & o

O peasow PR ———

I

T Nomnal Sae of Packang Housing drmensons WK Part Nt
d I b | h #d D W | W | € Seandard (ASD5) | e tmens mamgs A0
20 2 | 20 28 | | CLE2 12N CLO212MN1
= ~m B _11": = 57 LA 25 CueTee T
=0 8 | 30 ] CLEGSTHRE CLIGISTHI
3% 45 a5 45 CUOs2ean2 CUG24N"
0 | 50 &0 50 : CLOSSTNE CUGLITNI
45 55 i 45 55 - 10 3 CLIOSETN CUOSETNI
55 | & i 50 (2] CLADG 180 CLDETEM1
%5 | & | &8 &8 CUOSSINZ CUOEOENT
&0 i) &0 0 CLGTLEND CLQrAEMN
&5 75 65 75 CLIGBISND [ET

__m 8s Fii] & 10 13 CUOEBSTHE2 | (CLOEB5TMI
=™ | 75 y = CLOSOIND CUCSOINY
B0 %0 80 0 | CLMO0ASND CUCHIIN
#0 108 g 105 | .' CL IO CUTG2aM
55 110 % | 1w | 4 | CU0EINY
wn | 115 | 100 115 ,_E,I_m_ 1 i
" | 125 " 10 125 - - | 115N 1
s | 140 3 | e | | Clnzsang | CUreseMt
150 185 [ T { |_Cuidsomn | CUIISSNO




UNIvee

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

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

(Exampia) - Typs Dimensions  LINI 40 50 7
— = .= L
L _TypeSign L Mominal Size of P

st i oetier of Inned dameterd), ouler diameted|Dl), and hedghin)
= Par Nambed FLEXCOEM

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

Material ROK US0T + HOK S813

F-54

- 104 -




UlepE SPECIAL PACKINGS FOR ROD SEALS

HOW TO DETERMINE B DIMENSION

B When using Backup ring & :

Pigase dwterming B dimonsion according 1o the table beiow. if you requine Lger

B dirrncsion bacaute of B cylinder confiquration, pleses consult MO .-J

MsmmtevaPumss| f4MPa | 2IMPa | 35MPa | F ol Il, \! 1\
—pr———t 19YE i 5 B
BDmengon | B&Esd+10 | Basd+05 | BIEegdo2 : ".."..:_S

VL Serane Fwmo 35MPa | 4P o “.".'""

My of Cacie by EOMP ] AL i Py

B Dirmersion BIZsd+08 | BIsdi0s | | 1

B When not using backup ring e = =

To determne ¢ B dimension, please refer 1o the graph in the right foe the
maximemn axtnesion gap (also refer page 26) considening the ecceninciy of
operaing condifion.

E
1
i

Hersarsy chmsrossons OH
Ha Has [+ Par Murmber
8 FLZ00M

=
=
.

|-

FLIOSESM 1
T 4 FLI S5
i FU S5
FlLEEDaTM

10 1 14 FLETEM
FLENDERM1
FLEZESTMY

i
| | — Amwonn
|
|

EIIEHHE“’EE:'
15'3:3!“?2'5

LGS0 1
FU1031M1
19 FU1091M1

{ Fu1185M1
U240
FUn 2851

LRI B
glzlzlzlalzneinelssls

8|3
B8
83
Es

8
2
£

c
R
sla
3
;
S
I
&
E

- 105- F-55



F-56



SPNOv:

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

B Plezse designate NOK Part number and type & size on your onder.
(Examples) - Type Dimensions SPMNO 12 18 3

—Type Sign

Mominal Séoe of
oD o Srdad o whed Chameta(d], mm,ﬂw

= Part Mumbor GEIB00Y0
@ Please check the application range on pages D-2 and 3 before selecting the npe.

Material HOK 19YF -+ MOK AS0S

- 107 - F-57



SPNOwPE SPECIAL :Hm FOR ROD SEALS

| ,u,E*ﬁ g §

]
]

| Mermr | :
Number | d_ ] h T 40 H [ Part Numbas

| SPNO 12 | 2 B 12 8 @ GS2800V0

| 14 14 F] 14 20 W G52601V0
16 16 2 | 3 16 =z a2 2 @ GSZE02V0
L] L 24 18 24| e
20| 0 26 20 26 L de=
22 &2 3 2 31 _ SGS:ISVe
&5 = 4 25 M | @GSOV
) & a7 28 37 @ G52807V0
0 e 39 | 3% _SCSIEVD
= | = a o = & : T
36 3% 45 *® | £5 @GS0V
0 40 23 0 ) @ GS2E11V0
45 a5 7] 35 | @ G52812V0
50| ) s | T ® I . 1
56 55 Ti 55 n 4 et JERT
[0 L 75 1] | 75 GEZE1 5V
3 & i B__| m | GSZR16VD
70 70 [ 70 85 | GSZB1TVD
™ ) % 75 50 GEFE1EV)
B0 & i B3 80 S5 6.5 | GS2E19V0
E5 3 100 (5 100 GE2EAVD
g 90 | 105 S 105 5 GS2A21V0
55 (5] 110 %5 110 GSEZZV0
100 100 115 100 15
105 105 120 L s 120 | GSZEMV0
10 LT T | 1D 125 | GS28¥5V0

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

F-58 - 108



SPNOvre

HOW TO DETERMINE B DIMENSION

To determing ¢ B dimension, ploaso roler 1o Tha geagh in Bha right lor The maximum 0y
oxirusiion gap (alee refer page 26) consadoring the eocentncity of operating
ondision.
E L \
g =K
Y
¥ .
: 3
= ] ] ® ]

Horanal | tiorranal Size of Pacid iy dirmeraEonS MO
Number d | D hr*u h | HT;“ | H c Part Mumber
SPNO 115 15| 130 115 120 GEZRARVD
120 | 128 | 13S 120 125 | GS2827V0
125 135 140 125 140 GESFRIEVD
130 130 45 | &3 130 145 55 55 GEIRI5V0
135 135 50 | [ 135 150 | GE2E0V0
140 140 . a0 155 | GS2mIv0
145 145 160 145 160 GEIRTV0
150 150 170 150 170 GSZR3IV0
160 160 180 160 180 GE2R3AV0
170 170 150 170 120 GEREEEVD
180 = 0 150 L GESMV0
180 180 | 210 190 Z10 ! GSIRITVD
200 200 | 0 | 220 | i G5ZE3BVD
210 210 230 20 | 20 | GS52539V0
220 220 240 &0 | 00 | GS2B0VD
224 T 744 4 284 L GSIseIVD
20 Z30 250 230 =0 | T GS2a4v0
240 240 280 240 260 ' | GSIBavD
250 250 270 20| 20 GS2844V0
260 260 280 98 260 280 w | | Goosesv0
20 | 7m0 | 20 2o s | Gsostevo
=50 280 200 ] 00 GSIRETVD
220 20 310 =0 310 GSZEB4EVD
300 300 220 300 320 GSZ849V0
3w | 510 530 30 530 [ Gsemsovo
20 =0 30 320 340 75 GSIBE1VD
] o) 350 330 380 (iSIREFY0
340 340 380 340 30 | GS2853W0
350 350 370 350 70| | GS2esVD
360 360 380 360 30| - | GS2Essvo
am | S [ %0 | BEI 39 | Gsamsevo
30 | W0 | 400 | 380 400 GSIB5TVO




SPNvee

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

.Hugdcﬂgmuxﬂ-ﬂhnmbnmﬂ:}#kmtmymmdu-
(Emwmgle) < Typs Dbransions  SPN 18 27 43

T —— Baterenal Supe of Packong
e deseribed © prder of Feer Sarmebend], outed Sameten D). 8o heaget(n)

* P Mumiber GEE2A0IVD

W Pleic check the application range on pages D-2 and 3 before selecting the type.

Material | NOK 19YF + NOK ASSD

F-60 -110-



s P N-nrpE SPECIAL PACKINGS FOR ROD SEALS

T .

HOW TO DETERMINE B DIMENSION

T ceteering # B dimension, placse refer i Fu graph in the right lor the macmum
extrusion gap (also refer page 26) considering the sccentricity of cperating

lfﬂu-'-n-'-ﬂ

A
S,
. 7 F * -
il ey (NP ——
PecrTareal Hominal Sze of Packing Hiousing dimensions P
e D R id F 1 ] | [ Pan Number
SN 18 8 Fil 18 27 | @GSI0IV0__
20 2 = 20 #3 35 | @0s;eve
= &= i 43 o2 n 45 S ESI0EV0
27 27 % 27 3% . @ GSEI4VD
35 35 405 315 405 | _ BGSZ0EVY
a7 | w0 a7 &0 [ N T
£ | 53 | [ 53 _&8 - GEIITVD
80 | &0 73 &0 73 ! GEFIEVD
85 685 | 78 E5 78 | GS23EV0
M | m | (=] 70 &3 | GSZIND
75 55 88 |75 L |___Gseaive
] 1] <] 24 | B0 o3 78 GEINING
20 %0 103.4 50 105.4 5 GSZIIVD
100 100 113.4 100 1134 GSZIEV0
105 105 118.4 105 118.4 Elﬂ
110 110 1234 110 1Z3.4 E’lﬂ
120 120 1334 120 133.4 | GSINTVD
13 | 13 1434 130 1434 &5 |
40| 40| 1534 140 153.4 GSZIIND

- 111-

F-61






SPNCqvee

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

i Plesie destpnare WOK Par pumber and type & sie oa vour onder.
(Exarmpia) - Type Dimensions SPNC 3 6 23

—T —— Morranal Sire of Packing
yPe S0 mnmawm.mm.wm}

= Pl Mo GSI000F0
i Please check the application range on pages [-2 and 3 before selocting the tvpe.

Mateeiil HOK J1BF + NOK A0S

«113. F-63
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SPNCryre

HOW TO DETERMINE B DIMENSION

To determing ¢ B demonsion, Pioase make thi Maxmun extrusion Gap (also
ralar page P6) 0.4mm of below conssdoning the eccentncity of operat=g

condiion,
Nominal | Mominal Size of Packing SR — NOK
Momber o Fer L m H A ¢ | PartNumber
| I #d | 4D id +D

SPNC 41 4 | 47 ] L& 4 L4758 GS240FD
£2 | 42 48 42 43 42 | 486 GS2041F0
il 4 | a4 50 4 | 50 24 % GEIUFFD
£5 | 45 51 a5 . | 5.l 48] . 508 | GSI0AIFD
% | % 2 | Y e e T et T YT PTHT| 5% Gosaro
48 @ | 5 43 54 45 [ 546 | GS2046F0
5 4 | 55 43 |55 £3 556 | G52047F0
50 0 | 58 ) = 50 558 s
4BA 48 58 48 58 43 | 585 | GS2045F0
S0A 50 | 80 s0| | &0 50 606 _ GS2048F0
52 52 | &2 ) | & 52 625 | GS2050F0
£3 5 | & (5] = 53 =C | GS2051F0
55 55 &5 (] 3 55 E5.6 | GE20S2FD
55 & E5 55 3 55 6586 T GS2053F0
&8 58 &8 | 58 &8 | 53 | GS2054F0
80 (] 70| 6| | 70| 80 - mg | GS2055F0
&2 =] 72 & | 72| 62 | | GS20SEFD
63 I &3 | 73] 83 gﬂ | GS20STFO
£5 & | 75 &5 | 78 6% _GS205EFD
&7 [T i [T | IT BT | TT. | GENSEF0
70 o | 80 70 | B0 70 80 | GS20E0FD
il T | 71 | 71 1 GS2061F0
™| T 85 | s L es 5 | | G52062F0
g0 | 20 a0 a0 ) | GS20EXF0
85 85 %5 70 | 85| dn| 95|77 85 75 OBHET|6~8 | GS2064F0
20 90 | 100 90 | 100 20 | GE2065F0
55 o5 106 85 108 95 " GS2066F0
7, wo | we | 10 | Wl 1o 100 GSF08TFD
0w | e 12 w2 02 GE20E8F0
108 105 115 | 105 115 105 GII0ELFY
110 110 1l 110 120 | { 110 | 1 GS20T0F0
12 12 (-3 112 122 | [ 132 | 1 GE2071FD
18 ng_ | i1\ | 118 125 | | 195 | 1258 GE2OTEFD
129 | 2o | IE 120 130 | 120 1306 GS20TIF0
1 | 1 1 135 135 U125 Iﬁ EHTAFD
|§ | % | 40| 130 140 130  [1408] | G&2078F0
32 | e | e 132 147 132 | 1426 GS2076FD
135 135 145 1385 145 | 135 | (1458 GEXOTTFO
140 140 150 140 150 | 140 | 1506/ GE2OTEFD
145 145 155 | 145 155 | 145 | 1556 | GEMOTSFD
150 150 160 | 150 160 150 | 1606 | GS20R1FD

= 115- F-65



SP NCT‘!{PE SPECIAL PACKINGS FOR ROD SEALS
o] e

Harrark 1) To determirs B drmeion,
e

e =il 3 o bt
For AL sl e Pl by Buipoms,

Tiet oy sorre of e cyfircder Tube shouid be -

bt by homeg (5 or berasing FLET D4 37
o i 11 1 68 e Rzl Specialy under sevey
G EFCENG LN Jueig o P

e e [ opwipaw et | | o | o |Pathismber
d 4] h Wb | 40 | 4D
SPNC 150A | 150 165 150 165 150 | 1658
1% | 1% | w0 | 155 170 155
10 | s | 160 s 160
165 165 80 188 120 165
170 1m0 185 i 185 170
180 [ 175 |
135 180 195 180
| 200 | 185
205 | 150 |
[ 210 |
215

&
&5
5
3

I

.

B

ﬂ"ig
e
o] |4
=

-3

RiEHES

R

3

4

e
R e B e PR e e e
:

-
i

105 =

8|

|

|
= | W v
'I 110 _: B~12 ot
| GE2103F0

TCEE

EFPﬁEEﬁEFPEEEEPEHEE

=
&

EEEEEE&EEE@E&EQHEEE&EEEEE

SREPRELHBRRREREREGZ HE
it

sl a (s [ e

[ s s e e
é
i

18 ][l sl
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UPlvee

PACKINGS FOR BOTH PISTON AND ROD SEALS
NOXLAN (AU)

o ]

.:_-_‘:'_f_r:._[-. -'.. o

B Flease designate NOK Part nember and type & sixe on your onder.
[Exmmpia) - Typs Dimenssons  LIPY 63 163 B
| |
—T —— Mol Sire of Packing
s desrribed i order of e diameter(d), cuter dimeten(D)), Snd Puigid(h)

Faa,

= Pt Musniber FLIGOE D
@ Please check the application ™ D-2 and 3 before selocting the type.

=117 - F-&7
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PACKINGS FOR BOTH PISTON AND ROD SEALS
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UPlryre

HOW TO DETERMINE B DIMENSION

EWhen using backup ring -

Ploady dotermana B demendann bo B Lable Dbl 11 you fegUENe

ermalier B dmansion (in case of piston of larper B dimention [in cate of -

rod soals) bocause of the Cynder CONfQUIREon, Daase Consult '1\ : s =y
RS

E
(Wnmieabuss|  14MPa | 21MPa | 3SMPa | 36WPa i e
L L 19YF BONP i
E|Forred | BEed+10|BSed+05 BSed+02 | BEedi08 . n
| Fm Bucmg 7
l Forpision | BE4D—10|BE+0-05 BZiD-02|BE=/D—08 i et e \\
B When not using backup ring |
To determing # B dimension, please refer 1o the graph in the right lor the e T
Framiaen exirusion gap (also refer page 26) conssdaring e eccentricity of
OpRrEng eoninn. 8 frry W ——
Morninal Sire of Packing Housing dimensions MO
d D A ad +D #+D- Ha ™ :;_I Part Number
a5 55 7 45 55 5 ] [0 FUDSTZ01
60 10 5 | &0 59 FUOSTTDO
&1 10 [ 61 &0 FLIOSTS00
45 2] 10 45 | =] 59 1 14 FLIGSEED0
s | @& | i C] & & FUDS0100
) 65 10 0 (5 &= FUOS3100
68 12 50 B8 65 | FUE3EDg
0 12 50 70 83 | FUos3sD0
51 m 12 51 i 70 - - FUOSES00
5] 72 2 53 72 2| 4 FL0EE300
&5 T i2 55 T 70 | FLOTOED0
i 12 25 5 T4 | FlgTaaD)
80 15 55 80 ™ | % 19 FLIOT12D0
56 2 12 56 =2 il FLOT27D0
fi] 12 b ] 5 13 16 FLOT2E00
) T8 2 = ] 77 . FUOT3600
&0 i 7 &0 71 70 [ | 11 FUOTSO0C
80 12 7] ] 78 . FLOTE1D0
&2 a2 12 a2 & | 6 l FUOTTTD0
s | & 12 =] 8 | = - - FUOTS3D0
& | & 12 =3 [ B4 FUSS1500
& | &7 12 BT &7 | B& LRSS Dl
70 20 12 70 S ) FUCBED0
m B0 3 7 B0 78 7 10 FUGETS01
9 12 n 1 20 FUOBS400
™ | 95 12 TS o5 o 13 18 | FUOS1000
B 100 12 & ! 100 ) FLGSEE00
100 15 80 100 o8 16 19 FUOSMS00
85 100 ) 8 | 1w a8 10 13 FLOSE401
105 12 85 | 104 103 PSSR0
S0 110 12 S0 110 108 13 "% 5 FUNOE000
a2 12 12 0 112 g FUIG200
3 15 12 (= 115 13 FUI05600
120 1 [ ] 118 16 [ FU0E1 00
i 12 ] 58 12 1140 10 3 PGSR0
120 12 100 20 | 118 13 B IFLIT OSSO0
100 125 15 100 ' 125 123 7 20 FLTOSE0
108 125 15 105 125 123 FU112800
108 120 85 108 20 118 [X] 125 113501
126 15 106 126 124 FU113800
1 10 | 1B 110 130 139 7 0 FU 16500
"z e 1w | 112 F 130 FU118200

-119- F-69



UPITYFE PACKINGS FOR BOTH PISTON AND ROD SEALS

138 15 118 138 138 FU1207D0
120 140 15 120 140 138 FUI224D0
125 145 | 15 125 | 145 143 = a0 FL25T00
130 150 15 | 13 | 1% 145 ! FU12B4D0
12 152 15 | 132 152 | 150 FUt2s2D0
135 155 5 135 155 | 153 FUT305D0
138 150 8 136 1 | 148 i0 13 FUHSE300
140 180 15 140 160 | 158 | FUi3e7D0
185 15 140 165 | 163 | FU133000
145 165 15 145 165 | 163 20 1 FUas<sDa
150 170 15 150 170 s | | Fasapa
175 15 150 175 173 FUT3ESD0
155 180 15 155 160 178 FLH 301 D
160 185 15 160 185 183 FU41300
T 180 3 165 150 168 FUT£3D0
10 | 185 | 15 170 [ 123 17 FU1448D0
175 200 | 15 175 | 200 198 FU14E1D0
180 25 | 15 180 | 2205 20 2 FUT45000
185 | 210 | 15 T 28 | FU1504D0
19 | 25 | 18 190 21% 213 FUns13D4
155 24 | 15 165 ] s FUH &30
200 225 15 200 =5 | o2 FU1S4TD0
] 18 200 225 223 FuU154500
205 25 18 208 235 53 , FU156500
218 235 i | 210 35 3 | FUSTSD0
212 7 W | 2 27 235 : FU1S840
20 245 18 ,' 220 245 245 : FU1 55500
24 240 W 24 | M9 247 FU1E1200
=5 5 [T F-— 250 248 FUE2500
] Foa ] 18 &30 | =4 ] FUERSDo
255 18 220 | 028 253 FU1E4100
236 261 18 2% | o) 259 2 a FU1 2500
240 265 18 200 | 25 263 FueszDo
20 | 28 w_| %0 | % 23 FU1E8200
260 230 W | 20 | 250 | 8 FUTTOS00
265 55 18 | 25 F ] — FUITIA00
270 300 W | 270 300 8 A [
b ] ki 1[1] 18 | 280 no 308 FuU 73500
290 320 W | 2% 320 318 FU1TS000
30 | 30 T w T s 1w 328 - FUITeaD0
F-70 - 120-



UPI TYPE
PACKINGS FOR BOTH PISTON AND ROD SEALS
Large size dimension table

B When uting paciings on this large size dimengion table. please consull NOK.

ddde mmmmmmmm_m S
SR e mMmmmmmmmme HEEEEREE
h ¥ il ELEED
-._...l...l gp— .ﬂl i
i EA EA S 82 8 8 8¢ fHagseR
=gl iwinizlzl 2 2 5[5 sllglzlale
HENNENNN ; R & i
BRRNsRARARR ARG RSz NTa T Nee
o|8128(7 3 Bl388El giz|2/5is(s/s|s|e8ls/s '8 85 s/l
z|=gl88is/n(alal8]s mmmmmmmmmm %8 3313193
w. | B b b EHM ﬂ_m.mﬂﬂﬂ.uﬁm Ha= m_u
e mmwmﬂmmmm mamm 3
m glelg g mﬁmem e mmwm mmmT

F-T1
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UPI TYPE
PACKINGS FOR BOTH PISTON AND ROD SEALS
Large size dimension table

Il Viman using packings on this larpe SiZe dimension tabie, ploast conmult NOK.

&

AR R LR e
c- w & "1
mr.jm I e .Q.M.u u-

#|se[ 8 W sialslyl 5 mlsl o

“memmmmm e A
Mmmwmmm 3 18/88 slel2islai88aRle[slge
J5[e9l 1% 81217 6858.8/5[3:5(2 8|
Mhmum.m e PG AR
e s Blg <laele(alals slelels e
thWﬁﬁ i3 mmm? memmm
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USlve:

PACKINGS FOR BOTH PISTON AND ROD SEALS
NOXLAN (AU)

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

| 5 :
LN — Tl St of Pacang
et diseribed i ondiser of ke Smeter(d), outer damaden(D], dmd husaghi(t)

* Pt Mumber FUGOS450
@ Please check the application range on pages D-2 and 3 before selecting the nype.

Material MO LU53

-123. F-73



USIT\"PE PACKINGS FOR BOTH PISTON AND ROD SEALS (INSTALLED IN INTERNAL GROOVE)

H“I*
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Soecially unokr Trenre rcHing conHEn, Derteiteng  fidmnbd
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HOW TO DETERMINE B DIMENSION

USlrvee

W When using backup ring .
Plsate dolermne O damengon i Ehetr Lasbde belorer. 1 you
smalier § dimanion (in case of peton seals) or larger B demenson (1 case of \ .,,.X
rod seals) bocause of the configuration, ploase corsult NOK. § sl o
T
Moy o P 14MPy | 21MPa i % ks \
w5 Bacng ory 19YF
HET Basd+10 | Basd+0s *‘ L <
!' i Bow Bacg g
i me BEZ+D—1.0 | B¢ D—05 fo=ry af ot e
W When nol using backup ring
To determing # B dimension, please reler to the graph in the right for the A -
marTeT dakrudion gap (also refer paEge M) considenng thi Sotentncly of
Cperaing conciion, LT p— - —
Mominal Stow of Packing Housing demensions _} NOK
d 1] h id 0 | D | Ha ka C Part humber
& . L 63 3] = | FUOTBESD
&5 75 [ [ s T4 FUOBIAS0
& 77 E &7 7d % FUOSZE50
70 %) 3 70 ) ] 7 w | 25 | FU0SeESD
71 8 3 T a0 ™ l FUOBTSSD
5 85 & 75 B &4 L Fucsoish
) 20 € 80 | 9o B | FLCSFIS0
85 9 80 5 94 10 13 . Fuosessy
BES5 95 & BS k- ] T w0 FLES TS50
| 100 8 B85 100 ) 10 13 FUOSSSSD
86 100 a5 BE 100 2] 95 | 125 | | FU24TESD
& 108 8 3] 104 103 10 13 | FLEEAT2S0
) M | 6 =0 100 o9 7 10 FU102150
105 ] a0 105 104 | | FU102450
&5 110 9 95 110 108 i [1] 13 I L FUMDS150 E
=6 11 E) 9% 1mi__| 110 | FUMTTSD
] 12 [ S 1z | 1 85 125 | FUIDGTSD
100 15 | 8 100 1ns | 113 10 S 4 FUIDE250
105 i20 | 8 105 120 | 118 FU S50
106 120 Bs 10E 120 118 95 125 FLU1 13550
110 125 9 110 128 | i 11
112 125 8 | 12 125 12 10 13 FU117950
15 130 8 115 130 128 - | Fuiesso
ng | 1 as 18 132 130 85 125 | FU120450
125 140 2 125 140 138 10 13 __Fui2sesy
132 145 as _' 132 145 143 05 125 FLUI2G180
13 | 18 as 136 150 148 FU1 30650
145 | 180 g 145 160 158 10 | 13 FU134350

« 135

F-75
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UPH1vee

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

@ Plesse designate NOK Pan sumber and type & size on your onder.
(Example) - Type Dimensions  UPH 63 163 75 [

L Type Sign —— Momingl Sire of Pacidng
gescribed in geder of inner diameten{d), oulor disrmetérDV), dnd Resgieih)

= Parl Number CUES080D
@ Picase check the application range on pages D-2 and 3 before selecting the type.

Srandand . WOK ASHS
Meterial Heat resistant ype © NOK F57

« 127 - F-77



UPHT‘TPE PACKINGS FOR BOTH PISTON AND ROD SEALS

/HHQ
miﬁ-ﬁ
| '-,hﬂ!hm.ﬂm
e Pgmark) For e $ng deamstrsg of
[‘ T 10 S, roe 10 T
i a e e e puieger F )
i < f’ g : R =03 or baew
. Ry =05 o baiow
o The imcer serface of e
: +- o cyimder tube should be
=
. =
| Sy wder St
1:,5.ﬂ 5 12555 R Setatity ey
Hatd Hat02 fhng s regared
Kominal Saze of Packing Housing denpngons Standard | Heat resistart (F257)
d | D[ nhl g D] o0 ] Mo | T C | WOKFotbormber | Mol rumber | MK Pt umter | Nomingl mmber
83 | 63| 75| e3| 63| 153 B5| 105 CU330800 | UPH-G.3 .
1 1w3] 8| s3] 63) 58] 8 | 11 | CUOG24D0 | UPH-6.3A :
71 | iz 75] 74| 1A 61| B5] 105 CUS3aDd | UPH-T.1 : e,
| 171 g | 7a] 71] W@i1] 9 | n CUOO0D0 | UPH-T.1A |
& |18 75 8 | W | w 85 105 | CU0DMZD0 | UPH-8 |
18 g | s [®w [ [ 9 I'n CUODMSDT | UPHBA | CLOO43D2 | UPHBAF
s | 19 75] o | 1w | @ as5] 105 | CU1000 | UPHS |
19 B 5 | 1 ia 2 1| CLOOSEDD | UPH-3A
10 20 75, 10 | 20 19 | 85| 105 | CUOOESDO | UPH-10
20 g8 | 10 | 20 | 19 1 n CU00ESD1T | UPH-10A
nz | A2 75 2| 12| 02| 45| 108 CU33IDg | UPH-112
212 a | nz| n2] 2o02] 9 | 11 25 | CuDOS1I00 | UPH-11.2A
12 2% | 2] 12 |2 | = | 9 |1 CU00S3D0 | UPH-12 CLO0SDE | UPH-12F
125 | 26 75| 125| 25| 215 85 105 CusM2Dg | UPH-125
25 B 125 RS A5 9 1 G020 | LPH-12 54
" | M 75| 14 | M | 2 | 85| 108 CUO1Z1D0_| UPH-14 ]
] 8| 14 | 24 | 23 | 9 | CU012200 | UPH-14A_ | cu012203 | UPH-14AF
5 | 25 a] 5 | 2 | 2 | 9 |1 CUOT35D0 | UPH-15A il ks
2 | w ]| 15 | @ | 27 1 | 13 CUNITDO | UPHAS 1
6 | 26 | TS5 16 | 2% | 25 | 85| 105 | CLU015600 | UPH-18 CU015802 | UPH-16F
(2 | s w |2 7251 9w | CUOISTD1_ | UPH-1BA ] i T
2 | w1 | 2 [ | 1|3 CU06100 | UPH-168 o i
18 | 28 a2l gl m [ 2r] 81 n CUDTEZD0 | UPH-18A | CUDIE204 | UPH-IBAF
ET] | i | 3 30 1|13 CUDIBEDY | UPH-18
<] e | 18 | 55 | x@ | m |13 | CUZ2186D0 | UPH-188 -
s | M5] w | ws] 5| 08| W [ 1 CUSINID0 | UPH-1B5
= 30 B 20 | 30 = 21 CUCMSD1 | UPH20A | CuOSD® | UPH-20AF
I3 | w2 | &3 | 9 |13 CUR2100 | UPH20 |
| 95 | w | 20 | 36 | 4 | M | 53 CLOZMDO | uPH-20B | | ———
S| N5]| s | ns] ns| ws5] ¥ [ n CUOZ3I00 | UPH-215
B2 B W | 22 | 35 | 3 1n | 13 | CUG24800 | UPH-22
24 | 324 8| 24| 24| 4] & | M CUOISI00 | UPH-Z24A | CUG2EIDA | UPH-22 4AF
34| W | 24| 54| 344 M | W3 5 | CleoesDl | uewaeas |
25 | 3% | 8| 2 3% H | 8 " CUSHEN2 | UPH-2EA | CloeeeD3 | UIPH-28AF
L2 | wi 5] |37 | N 1wy | | CUG28300 | UPH-25 | o
0 10 5 40 M | n | CuoreD0 | UPH-Z58 | CUORteDd | UPH-258F
—— ) B | 2% 45 ad 13 is | CLO30IDG | UPH-25C
285 | WS5] B8 285| W5| 5] 9 | CLO300 | UPH-S.5 =
g7 4 | w | 27 | & | LI | CUZMTDG | UPH-27
B | 40 0 38 | @ | 3 L | CLCIM002 | UPH-2RA | CUOXIN0S | UPKH28AF
L. W | s | 4 0 | W LW !
ST ol m & @ wiu]| |cosioTusss

Rormark) The Part number and the ono stampsd on T product might b SSenent in clod of Rl nesstant typs.

F.78
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HOW TO DETERMINE B DIMENSION

UPHvee

hmamﬂm reguite -
to the table below. I
MHMMHﬂMﬂmﬂmﬂumﬂ Ilq
rod seals) because of the cyfinder configuration, pigase consult NOI. oo
Bt sy '\

s Sarecs v 150 N i paf

M of Sackp g 19YF | 3 - g

Forrod BS+a+10 BS+d+05 F‘_ 2

| For piston Bz¢D=10 Bz+D—05 - Bectun g |

e T

B When nolt using backup ring "

To determine # B demension, pleate rofer fo the graph in the right for the e

famImum oxtrusion gap (also refer page 26) considenng the eccentrcily of T - e

operaling condiSon. O ey ML ——

Nominal Sae of Packing Hourting demensons Standard (AS05) Hea! resatars (F357)
d v} h #d | 4D | 4D: | Ha | MHe | C | NOKPpiMumby | Nomessucber | NOK P Nusber | Nosical numbe
A | 43 0 | 30 | 43 | 42 11 14 | CUSAD0 | UPH-30 CUGRSED? | LPH-30F

| 45 10 | 45 44 11 14 | CUGSEDZ | UPH-30A CUO3SsDS | UPH-30AF

NE | HME| W0 3M5| 445 435] 11 14 | CUO3SSD0 | UPH-31.5

| 5] 10 35| 465) 455 11 | 14 45 L CUBSSTD | UPH 31.5A
X2 45 i X2 45 e 11 | 14 ClE2451D0 | UPH-32
46 10 2 | 48 45 1m | 14 CUDSO3D0 | UPH-32A
48 | w | 3@ | 48 | 47 | 11 | 14 | CUDMDO | UPH-328

34 50 12 | 34 50 43 13 16 | CunsceD) | UPH-34
a5 £0 10 35 50 8 | 1 14 | CUDLITDS | UPH-3SE | CUOMITDS | UPH-35BF

50 i2 a5 &0 5 13 16 Gliossano | PH-35 |
1] i2 3= 1] 0 i3 1§ CLU21D0 | WPH-35A |

35| 505 10 55 )| 505 485 i i4 ClipessDe | UPH-355A | CLOSSSDE | UPHI55AF

$15| 12 | 3655| s15| so5| 13 | % CUDSSSD0 | UPH-355 | CUOMSSD? | UPH-IS5F

» | s w | 58 | s2 | 5 1 14 CUDATOD1 | UPH38 | |
&0 55 W £0 55 2 1 | 4 CLOSISOE | LPH-40A | CUOSISDE | UPH-40AF

s W 40 | 5 | 5 11 | M , _CUOS08D0 | UPH-%08 |
8 | i2 40 55 = 12 | 16 Clipsoald | UPH-20
60 | 12 &0 &0 53 13 18 CUOS14D0 | UPH-S0C

41 5 | 10 41 55 55 11 14 | CLosZaD0 | UPH-E1 | |

25 &0 10 45 &0 55 1 | | CLOSTTDS | UPH-45A | CUOSTTDS | UPH-4SAF
& 2 45 ®0 | = 13 16 | CuosmeDo | LPH-458 1]
| B i2 45 | Bi | B 13 16 CLGSESDD | UPH-25 CUOSEaDS | UPH-S5F

47 | 63 12 47 | B3 | & 13 w | | CUOSIDO | UPH-4T
48 | B3 W | 48 | B3 | &2 ii 14 |, | CUOSOIDY | UPH-48 CUOEHDS | UPH-S8F
50 65 w0 | S0 65 64 | n 14 CUDEIND2 | UPH-S0A | CU0E31DT | UPH-SOAF

| B8 12 | s & &S | 13 16 | Cuos3sDo | LPH-50 CU0E3SDS | UPH-SOF
| T 12 =0 it g | 13 B | | CLOEISDG | LPH-S08 CUNEIS0E | LIPH-S08F

T Ti 12 51 T o | 13 16 | CUOEBESD0 | LPH-51
55 | & 12 | 53 | 69 | 68 | 13 | 8 | CUISITD0 | LPH-53

| 2 | sy 73 72 15 | 1% | CUGEE3D0 | UPH-53A
s | n | 2 |5 | n e 13 | 1% | CuoTosD1 | UPH-S5
™ | 12 55 75 T4 13 16 | CuoTosD? | UPH-SSA CUOTORDE | UPH-SSAF
B0 | 15 | 55 | e0 [ ™ | 16 | CLOTIZDO | UPH-558 E
% | 12 55 T2 Fil 13 | 18 CUOT2TDO | LIPH- CUOT2TDZ | UPH-56F
% |2 | s | 7 [ T 3w | [ cuorsn m_H_-_%t CUOTZ804_| UPH SGAF_
&0 i) 2 & L] - 0 16 | CloTsTDI | UPH-80 |
1] 12 ] 1] ™o 13 16 CLOTEIDN | UPH-S0M CLOTEIDE | UPH-BOAF
&3 T3 12 L] e ™m | 13 18 CUOTIIDD | UPH-63 |
B w2 £3 LS L= S . ,CUOTIaDT | UPHEIA | CLOTSANA | UPH-EIAF

L 80 L 64 | %0 | ™ | 13 18 SUBISION " UDHEL | CAEISN0R L UPHSF
&5 B w 7] [ 1] 8 | 13 w | . 1 _UPH-B5 | e

a5 12 85 ] [ I ] 16 CLUGEIS0T | UPH-85A CUSIS0E | UPH-ESAF

Rormank) Tro Pa numbor snd 10 o S5m0 O T procuct mignt De SEerent 0 CALe o PET FeLEIan type.
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UPH vee  eackmes ron somi riston ano oo seats

1
Eiz
| <l
il
Nominal Size of Packing Housing dmensions | Swandard (AS0S) Heal resistant (F357)
d D | b #d D | D | Ha | Hae | SO PartMucber | Nomwral twmter | DK Pat Nechar | Nomwnal numtey
&7 87 | 12 &7 87 | 8 | 13 | 16 CUGB1DO | UPHETA | CUMEIIDI | UPH-ETAF
& | 15 &7 BT B 16 12 CUSYIaDd | LPH-BT
Fiil o | 12 TQ o0 8| 13 18 CLUGREXDT | LPH-TOA ClUoSE204 _L_!'H-MHF
80 | 15 70 | 90 | B8 16 | 18 | CU0SE4D0 | UPH-TO CU0BE4DZ | UPH-TOF
71 0| w2 7 T S0 | 13 | 16 | CLOBS4DT | UPH-TIA | CUSS4D2 | UPH.TIAF
o1 | 15 | T g1 0 16 | 19 | CLOBSSDO | UPH-TI ,
7 9 | 12 | 7S 95 | o4 | 13 | 18 | CUOSMOD1T | UPH-TSA |
95 | 15 75 95 | o4 16 18 CUOS11D1 | UPH-TS CUCSIID2 | UPH-75F
80 | w0 | 12 80 | 100 g0 | 13 16 CUOMBD1 | UPH-80A | CUCDSSDS | UPH-BOAF
[ 100 | 95 B0 | W00 | 99 | 16 19 CLICoeoD2 | UPH-80 CUCSMSD3 | UPH-8OF
85 | 105 | 12 85 | 105 | 104 13 16 | CUCSSS01 | UPHSSA | CUOSESDI | UPH-BSAF
| w08 | 15 & | 105 | 104 % | 19 CLCSS0D0 | UPH-8S
a3 | 10 12 o | 110 | e i3 | 18 L3003 I.H"H-!Iil.__ CGLUT300T LIFH-T0AF
110 15 il:lli 110 109 e | 18 L3100 [0 ] CUAD310D3 UFPH-a0F
o2 112 iz @ | 112 | 111 13 18 CLHD&3D1 UPH-3ZA -
12 15 Egi Hg 111 w | 1% | ClUZ 13204 UrPH-52 | Clxehe | UPH-52F
= 1S | 12 95 | 115 | 14 | 13 | 16 | CUNDSED0 | UPH-S5A | CUIDSEDS | UPH-95AF
115 | 15 | o5 | 116 | 114 | 18 19 | CUISTDY | UPH-SS | CLMOSTD3 | WIPH-95F
120 15 | 855 120 118 | 16 i3 C CAMDS1D0 LIFH-258 - |
100 | 120 | 12 | w0 | 120 | 118 | 13 16 Cu0EsD3 | UPH-100A | CUN0ESDT | LIPH-100AF
120 | 15 | w0 | 120 | 118 | W 15 | CUsiDe | UPH100 | CUIOSIDE | UPH-100F
125 | 15 w0 | 126 | 123 | 16 1% CUNDSSDY | UPH-100B | CUNDSEDA | LIPH-1008F
108 | 125 | 15 Wws | 125 | 123 | 18 18 cun2she | UPH-105 | CUT129D4 | UPH-105F
106 | 126 | 15 WE | 126 | 124 | 16 15 | CUN38D0 | UPH-108 | B
110 130 15 110 | 130 178 1B T G 165001 uPH-110 | Clniashd UPH-110F
1mz | 132 | 18 12 | 132 | v | % 15 CunezD0 | UPH-12 | CUNEDS | UPH-112F
15 | 135 | 18 | 11§ | 135 | 133 | 18 18 CUn1s8Dd | UPH-115 | .
e | 138 | 15 | na | 138 | 16 | 96 18 CUI20TDO | UPH-118 | CLI207D2 | UPH-118F
120 14 | 156 120 140 | 138 % | 18 | CnZMD2 | UPH-120 CUZaDN | UPH-120F
12 | 15 ] 15 ] 125 | s | s | | 18 CLI25TDO | UPH-125A
150 | 19 | 125 | 150 | 148 | 20 =] T CUNa300 | UPH-12S | CUISSID2 | UPH-125F
130 | 150 | 15 | 130 | w0 | e | 16 19| | CUN28eDe | UPH-130A | CUNZBADd | UPH-130F
155 | 19 | 130 | 155 | 153 | 20 2 CLAE0D0 | UPH-130
132 | 152 | 15 | 12| 1s2 ]| 180 | 18 18 CUN2E8200 | UPH-132A
157 19 132 157 155 20 23 CUETOIDN | UPH-13R CLEETOaDE U1 2 F
135 | 156 | 15 | s | w5 [ sa | s | w | CUI30500 | UPH-1358 |
160 | 87| 135 | 160 | 158 | 17 2 | CLURX200 | UPH-138A |
160 19 | 138 | 160 | 18 | @ | B | CUTSSOD0 | UPH-135 i
140 168 15 140 180 158 ig8 | 18 | CUiETDi LIPH- 1404 | {;I.Iiﬂ?ﬂ-l LIPH- | £0F
185 19 | 140 | 185 | 183 | 2 23 | Cuixe0e | UPH-140
145 185 | 15 145 185 163 18 18 =TIE T o] LiPH- 1454
—tTO |19 | 145 | 17O | VER | 30 23 L CU23es00 | UPH 148 | CUSMADY | UPH-145F
IPusrminic) Tho Pt ruamibiee @nd ey caned Sharmgd o Hhel ShOUCT Mgt be difprenl i coso of hoat sediend Hpe.
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HOW TO DETERMINE B DIMENSION

W When using backup ring
Plgase determing D Smantion b2 ihe lable below. I you regquira
emalfier B dimonsion [in case of pighon of lurger B dimengion [in case of
roed pepals ) bocanme of the Cylinder ot corma ROk

My Serece Passa 1“1: | pi e I |
Waterad of Back g g 19YF 5
| For rod BSéd+10 | BZid+05

| For pigton B=+D—10 | B=+D=05

W Whan not using backup ring

To determing + B denention, please refer o the graph in the rghi for the
maximum gatrusion gap (also refer page 26) considering the socenlnzly of
operaling condlion.

UPH1yee

Nominal Size of Packing | Housing dimensiont Standard (AS05) Hat resstant
d B | h | #d | #D | 4D | Ha | Hs C | NOK Pyt Nomber | Noiral rurbar | NOX Pt Norb | Nosinal rumsber
150 | 170 | 15 | 150 | 170 | w8 | 16 | 19 CUN3EI02 | UPHA150A | CU136303 | UPH-150AF
175 | 19 | 1%0 | 75 | s | = | 73 CUI3TDO | UPH-150 | =
155 | 180 | 15 | 155 | w80 | 178 | 96 | 20 | CUI39102 | UPH-1558 | CUN39104 | UPH-1558F
180 | 57| 155 | 180 | 178 | 17 2 CUZ32300 | UPH-155A
| w20 | @ | 55 | 1m0 | 178 | 20 | 2 CU139300 | UPH-155
160 | 185 | 15 | 160 | 185 | 183 | 16 20 | cul41300 | UPH-160A
185 | 19 | 160 | 185 | 183 | 20 24 | | CueseDo | UPH-160
185 | 190 | 15 | 165 | 150 | 188 | 16 20 | | CAM431D0 | LIPH-165A |
190 | 19 | w85 | 190 | 188 | 20 34_" | CUSIMDO | UPH-165 |
im | 16 | 15 | 170 | 95 | a3 | 6 | 20 | CUN44A01 | UPH-170A |
| 195 | 1@ | 170 | @5 | 193 | 20 | 24 | CUSIZS00 | UPH-170
175 | 200 | 15 175 | 200 | 198 | % | 20 CL481D2 | UPH1TER | CUN4S1D3 | UPH-1TSABF
200 157 175 | 200 | 198 17 1 CLEXIED0 | UPH-1TSA |
200 | 19 | 17s | 200 | w8 | 20 | M CUI4E3D1 | UPHTS |
190 | 205 | 15 | 80 | 205 | 203 | 16 20 | .. | CUIS0D0 | UPH-180A |
25 | 18 80 | 205 | 203 | X g CLM48200 | UPH-180 |
185 | 210 | 15 | %85 | 210 | 208 | 16 | 20 | CUISMDo | UPH-188
190 | 215 | 5 | wo 5|3 ( 16 | 2 CLN519D0 | UPH-1504 | CUIS1SD2 | UPH-150AF
218 | 1w | w0 | s | 23| 20 | M CUSI2TD0 | UPH-180
123 16 | 199 | 224 | 222 | 16 | 20 CLN53200 | UPH-1998
224 | 157 199 | 24 | 222 | 17 21 CU332sD0 | UPH-199A
24 | 1w | 199 | 24 | 222 | 20 24 CLNS35D0 | UPH-1599
00 ] 15 00 | Z5 | 23 | 16 - CLNSATDO | UPH-200A | CUISSTDE | UPH-EO0AF
] 1% S00 | 225 | 223 20 24 | CUZISODG | UPH-300
210 235 | 210 | 235 | 233 19 = | CLH5TSD0 | UPH-Z10
212 | 237 | 1w | nz2 | 27 | 235 | 20 | 24 | CUISSSD0 | uPH-212
Z2¢ | 249 | W | 2 | 29 | 47 | 20 24 CUZS26D0 | UPH-224
= | 3w 225 | 250 | 248 @ 19 3 CLHE2ZSD0 | UPH-Z25A
250 | W | =5 | 250 | M8 | 20 | M CUIG2ED0 | UPH-225
38 261 | 18 2 | 25 255 | 20 4 | CLHE48D1 | UPH-Z38
250 | 275 | 19 | 250 | 275 | 273 | 20 | M | CU168301 | UPH-250 | CUNES4D3 | UPH-255F
255 | 280 | W | 255 | 280 | 2™m | 20 | 24 | CLES4D0 | UPH 255 |
205 1 gar 1 o4 L 208 | 397 L ne 1 26 1 20 | LCANTI4D0 | UPH-2ES |
am | M0 | 18 g | M0 | 268 L I - ] | | I
20 | 24 [ 270 | 0 | 208 | 26 | 3 M.1m !
280 (Mo | 22 | 280 o0 | 308 | 24 | 28 0 . | CLRTMDO | UPH-ZR0A
W0 | X0 0 W 30 | 30 | e | 19 L 3 LCUITS000 | UPH-3R0A |
0 &2 20 | 30 | e 4 | = | L CUNTEeD0  UPH 290 |
% [ ye | N [oow | x| o0 M | % | | CUZ3SI00 | UPHO00 |
Rarmaric) Th Part number 8 The o S8mpd of Thi product mighl be et in cane of haal nesstant type.
213 . F-81




el restasiant

N P N FEHL—hr | H:HH-TEE_H_.
CUN772D0 | UPH-310A
|_M1n:im UPH-310 |
| CU30EsD0 | UPH-315 {
CU2101D0 | UPH-320A
CUITRODO | UPH-320
CLUA TEED UPH-32%
| CUNTBEDO
CUNTETDO | UPH-3308
CUNTESDO | UPH-330
CUTTSAD1 | UPH-3354

LIPM-335
CUITES00 | UIPH-340

| UPH-345
CUZ30200 | UPH-350A
CUTTSS02 | UPH-350
CUNBDIDG | UPH-355A
CU1916D0 | UPH-355
CUBDSD0 | UPH-350
| CUsosDo | UPH-355 |
| CUNBOTD0 | UPH-368 |
EIE‘IE m_;ﬂl
CUIB11D0 | UPH-370

UPH-3T1

UPH-375
CLUNETING L2804
CUIB15D0 | UPH-3808
Cuzie2D0 | UPH-380 |
CUIBIEDO | UPH-390 |
CUB1500 | UPH-395

182300 |
| LPH-4008
| UPH-400

m W ;Wm:unuumLuunmuu-xuuuu-Lnu-::L-mg
m i | uwamm.mwmmmﬁmm.u.m,a.mmmmmﬁa_wmmmummam&
m m lmm._m.mm.mmmmmmmMmmmmw.mm.mmummam.ﬂmmmmmm_
mm w e e ol e e

m m. ummmm“mmmmmmmmmmwmmmmnm.m_mmmwmmmmmm
m m _m.hmam.uuuummumauuauuuammmmmﬁumuuuaw
m.m § £lo[82139 8(9/5(8 /%85 (28(2|81415/8 8 2(33 85 5 2|33 [8 89y
31 : §os '2in [sla |n [s[sla [n [slsisls Gz [sme
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USHve:

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

W Please designate NOK Pan pureber and ovpe & size on vour order.
(Exampia) - Type Dimensons  USH 14 22 5 P

— — Mominal Soe of Packing
Tipe San dhisatrrieid iy Dnclie” Off irafebe dicersld), oulsd dharmedas{). and heaghih)

= Pt Musnbor GGG
i Please check the application range on pages D-2 and 3 before selecting the type.

Swndasd & NOK AS05
Heat resstant hyps @ NOK FI57
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B For B e
-HHH-#:'IH-.

USHT\"PE PACKINGS FOR BOTH PISTON AND ROD SEALS (NSTALLED N NTERNAL GROOVE)

CUBOME | USH-16F
CLM2I2HE | LUSH-20F
CLG2E0MT | USH-22 4F

CIZTeR | USH25F

Loa

ILESH. 25

GBS | LSH.5F

CUOT46C3 | USH-GOF

USH-T1F

CLOB4GKE | LIGH-TOF
CLDATH

LESH-35

ILEEH-40

USHES | CLOTEEK? | USH-EWF

ILEGH
ILISH-T1

CUDISRD | LISH-18
CURT 2D | LSH-20

C | NOXPatNgmher | Mominal nusber | NOK Pat Numter

CUBIETKD | USH-2T7

CLEZS1SKD | LESHa2

CLUOREHD | USH31S |

GUGE51HD | LISH-355 GRS
CUSEMD | LISH-35.5A

Ll ol )
CLIOESTHD

CUOEISKD | USHSD | CUCGI9KS USHSOF

e
TR

CLOT22K0 | USH-56 | CLOT2M2 | USH-56F
CLRRSSED | UGH-58

CLGTSEKD | LESH-ED
(G TR

CLOSAKD | LISH-ES CLOANGNS | LIPH-ESF

CU0S01KD | USH T8

'

P S SR S ST S 5 P R

H—ﬂﬂ.ﬂ”_”.”ﬂwwﬂ_m.”.”?TT.T.?????.I_????.?_?I?? P | P |
Manmﬁwuummn_uam%ummmuunmmnnﬁnumuu 2leja

maumjmmmﬂnéunmﬁﬂﬁﬁmummmmmuuumnnu sls's

uummLammHa?ummmnummﬁnuamnnmmﬂnnu elele
m.ﬂ555555555555“‘5“‘5‘5?5_.l.l_l_ﬂ_.ﬂ-._r_..l_l_ !_.‘.l.
FARRRARERRAE AR AR RARARRS
§(o|~[[[[|/| o[ n|]8 3/{v| 9|3 || ||| 2| x| ]| || || e]: 2] 2]

w |w|o mm e | m _ .

15/°[=[2/e/e|uR|r|x|elsje |B=(ua)s [sjse |3|ajs|a|alz o|s|e|ejx)e

IFaserauris ) Wi wiing paciongs wilh rai il as rod packing, prosichs Sepansts  grocues.
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GH cyiscer tebe thould be
W EIE o it by boxing (6N o
i tarfisking (FL5) o 0.4 i
R T ] ey 37pm Rl 1908
Fa) Specaly wrder urary
‘?“E.— B ressi B Inbicating condiion, ber
-3 T Sy e
Nominal Sure of Packing " Housing Gemensions Stamcard ~Heal resstard (F357)
h #d #0 | #Dn | Ha | He | C© | NOKPoriNomber | Nomsal nuster Pt Momber | Nowral ausher
E B0 w0 -] T b 25 | Cuoacao | USH-8D CLRS3SHS | USH-gOF
] 85 o5 b T o] CLNSSGH0 | USH-B5A
B 85 100 | %98 10 13 CLCSS4ED | USH-85 CLOS84HA | USH-BEF
] 0 | 105 | 103 | 10 13 CUT024KD | USH-S0 CUI024KA | USH-SOF
9 % 110 | 108 10 13 CLHOS1KD | USH-95 CLMDSTKS | USH-95F
5] 28 ii2 11 95| 125 CUH0STH0 | UiSH-68 CLUDGTKZ | SH-88F
k) 100 115 113 0 | 13 CUnoas | USH-100 CAhoaas | USH-1008
B5| 106 120 118 25 125 CUNISHD | USH-108
85| 112 | 125 | 123 95| 125 | CUMITEXD | USH-112 | CUNITEK1 | USH-112F
9 192 | 126 | 123 | 10 13 CUM179%0 | USH-1124
45| 18 | 132 | w0 | 8s5| 128 CLI204KD | USH-118 =
) 125 140 | 138 | 10 i3 4 CUNSSE0 | USH-125 CAUNSEEHE | USH-125F
9 | 130 | 145 | 143 | 10 | 13 CUNZB0N0 | USH-130 in
85| 132 | 145 | 143 85| 125 CUN291KD | USH-132 | .
85| 136 | 150 | 148 85 125 CLM306KD | USH-138 | CUM306K3 | USH-136F
9 140 | 155 | 153 | 10 | 13 CLN323K0 | USH-140 | CUI323K1 | USH-140F
8 145 16D 158 il i3 CUN343K0 | U5H 145 CUN34A3RE | USH-145F
g 150 | 165 | 183 | 10 13 | CLnassKn | USH-150 | CUIASSKT | UPM-150F
9 155 | 170 | 168 | 10 14 CLEX2B1KD | USH-155
9 | 160 | 175 | 173 | 10 | 14 CLU1406K0 | USH160 | st
4 165 180 178 140 14 CLN42960 | USH-165 CUT42562 | UISH-165F
& 178 190 | 188 G | 14 CLEMIGEI0 | USH-TS
i2 180 | 200 | 198 | 13 | 47 CL4R30 | USH-180 CLU4E3E | LUPH-180F
12 | 190 | 210 | 208 | 13 17 CLEZS16KD | USH-180
200 | 220 | 12 | 200 | 20 | 28 | 13 17 CLNSE3K0 | USH-200 | CUISE3K1 | USH-200F
204 =24 12 204 24 & 3 17 CLNSE3XD | USH-204
224 244 12 24 244 | 242 @ 3 17 CLINGOGI0 | LISH 224
230 | 250 | 12 | 230 | 250 | 248 | 13 | 17 | 5 | CUISITHD | USH-2X
240 | 260 12 20 | 20 | 258 | 13 17 CLHBSTHD | USH-240
250 270 2 20 | ITO | 268 13 1 7 | CLHETBKD | USH-250 | |
260 00 | 14 260 280 | Zna 15 18 CUNTOEM0 | USH 260 CUTTOE | UPH260F
280 200 4 280 | MO | 268 6 | 19 CUNSEIND | LSH-280 |
205 | 5 | 4 | 208 | M5 | ;3 | 5 | 19 | CunTsexo | UsH-208 |
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V99F'ITPE

PACKINGS FOR BOTH PISTON AND ROD SEALS
FABRIC REINFORCED NITRILE RUBBER

W Please designate NOK Pan number and type & size on your onder.

(1) Incase of V packing only VP F 5.3 CVDD02C0
Dvpacng 2o L pacsnarne
(2} I cass of adapter VM1-83 CP36T3A0
L Mominal number | —— Pan Number
3 ncass of e combination of ViPF B3 = i | 1 1
WV pacing and adapier | | |
{in thes cage. the past number does | | _T'I'ﬂﬂmm
ot rbed 80 be desagnaded | Vpaciong  Mominal Ewblrd Tn-:tﬂllﬂ:.ﬂ“ 1+~ e o sl LADS
n use e ppbealant o BLY 2eq ada

@ Please check the application range on pages D=2 and 3 before sehecting the type.
[V packing ornly | NOK_Z1AG (labic reniorced nirle niber)
Adagder Type 1 & KOK 21AG [labric reindorced nilrbe rubber)  Type 2 ¢ oqguivalénd ko BC (bronre)

1. Hli
etRa By using shims acoording 1o the Dikiw
m&n“ﬂmmﬂ%m

IHMWMMM
Morriral wum
Caution for application P LT

Faa--Fd Ill.-il- ﬁﬂ ﬂ-'l"!r
Fa5~500 | a7 | 100 | w28
FEdi~-050 | 120 188 | 2855

2. AUt 1 matorial of sdapler
If Ehe operation pretturs sucpecs BELIPa, e the madenal of BE oguivalénl.

.139. F-89
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V99F'nrp5 PACKINGS FOR BOTH PISTON AND ROD SEALS (EQUIVALENT TO JIS B 2403)
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1]

2 1 Y
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O |w o - - 0
uﬂs 9 3 7 2
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1 -8 s | =
.m.h i H o o
[} ligcenaseacaononnsanpsnuonnansaaonss
i
mn. # 3] H
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Nmrdnrte | NORPriNete | Nosransbe | NOKPaiNoby | Noredorte | NOEFailember | Momranobe | NOKFwtMember
VMi- &3 | CP3673AD | VFl- 63 | CPOBIOAD | VM- B3 | CP367380 | WF2. 63 | CPOBL0BO
VM- 7.1 | CP3044AD VFI-_ 7.1 | CPOOSIAD | VM- 7.4 | CP30MBD VF2- 71 | CPOB41BD
V- 8 GR308 1AL VFi- 8 GROTT Sl Wiz- § CPa0E 1B VF2- B CPOCEBD
widi- 9 CRassEAl VFi- B CPOaEA0 VEE- 5 CIF3E4680 Wr2- 6 CPOTTEBD
Wi 10 CPIDE0AD VFi- 10 CPOTTTAD V2 10 CF308080 VFZ 10 CPOTTEBD
Vil- 112 CP3ETLAD VFl- 112 CPOBLIAD V- 112 CP357450 VF2- 112 CPOEL4B0
Vuil- 125 CP30TTAD ViFl- 125 | CPOEIAD VMR- 125 CP30TTR0 WF2- 125 CPOEEE0
V- 14 CR30S5A0 VFl- 14 CPO0ERAD Va2 14 CP3EERD VF2- 14 CPOT a0
VM1- 16 CPa24TAD | WF1- 16 CPOTE0A0 Vi2- 16 CPE24TB1 VF2- 16| CPOTSIBO
VM- 15 | CPI0E2AD VEi- 1% CPOGS2AD VM2 15 CP30EIE0 VF2- 15 | CPOOSI8E)
VMi- 18 | CP3115AD VFi- iB CPOTERAD | WME- iB CE311550 WFZ- 18 CPO137BO
VMi- 18S | CP364TAD ¥Fi- 185 CPOB4SAD | VMR- 185 | CPMWATED VF&- 185 CPOTE380
VM1- 20 CP3056A0 VF1- 20 CPO0E4AD VMZ- 20 CP30SEB0 | WF2- 20 CRO0S4E0
VM1 254 CR30EAD WFil- 224 CPOoERAD VM- 224 CRI0EIS0 NF2- 234 CPOTa4ED
VMI- 25 | CP30BMAD | VFI- 25 CPODSTAD | WM2- 25 CP30B4B0 | WF2- 25 CPO0%6BY
V- 27 CPAGdaan VFi- 27 CIOTARAD VME- 2T CP354B80 | W2 2T CPOTEEBD
Vidi- 38 CP30TOAD VFl- 38 CAOOGEAD VM- 78 CP3OTORG | WFR Z8 CPOOTSE0
VM- 315 CP305340 WFl- 35 CPOTETAD VM. 315 CPASIRN VF2- 315 | CPOOGIBY
VM1- 3 CPI0TaAR WFI- 32 CPOOaAL VA2 32 CP30TEBD ViF2- 32 | CPOGETBD
VM- 34 | CP30SSAD | VFI- 34 CPOI00AD | VM2 34 CP308580 | WVF2- 34 | CP0I00BO
Vidl- 355 CP3E4080 VF1- 358 CPOTRRAD VM. 355 CP3ses80 VF2- 355 | CPOTESED
Vid1- 40 CP3060A0 VFi- 40 CPOIOIAD |  VM2- 40 CPaosons | VP2 &0 GPOTD1ED
Vidi- 45 CPI0BEAD VFi- 45 CPOIOPAD |  WME- 45 CPAOBERD | WF2- 45 CPOV0EED
VM1- 47 CP3IS50A0 VF1- 47 CPOISSAD | VMD- 47 CP3850B0 | VF2- 4T CPO15980
VM- 50 CiPEbEaAD VFi- 50 CPOOTIAD VM2 5D CPI0ELR0 ¥Fi- 50 CPOGT2E0
vill- 53 CPA0ATAD VF1- 53 CPOTOTAD iR 53 Cr30aTR W2 53 CPO 10380
VMI- 55 CP3E51AD VFi- 55 CPOTBOAD | VM2 55 CP35180 VF2- 5% CPOTES80
V1. &5 CPIE52AD VFi- 58 | CPOTalAD V2. 55 CPBES2H0 VF2- E8 | CPOTS0B0
VM1- 60 CP30&8A0 VF1- 60 CPOI4AD VM2 80 CP308880 VF2- 80 CPOIMB0
V- B3 CP30EaAD VF1- &3 CPO105A) WIAZ- 63 CPA0SSR0 VF2- B3 CPOIGSED
VM1 B4 CPI0SOAD | VF1- 64 | CPODSTAD  VM2- 64 | CPX0S0BO = VF2- 64 CPO10680
VMI- 67 | CPMS91AD VFi- &7 CPOIOTAD [ CP3SIBD VF2- 67 CPOTSRD
Wii- T8 CPIS1AD ¥Fi- TO CPOO2GAY V2 1o CPIS1B0 VF2- T CPOOSGED
VMi- Ti CP3653A0 ¥F1-_T1 CPOTIZAD V2- T1 CPa6530a vF2- 71| CPOTEaR0
VM- 75 | CP30S2A0 VF1- TS CPO109AD V- T5 CPX092B0 VF2- 75 | CPD10BBO
VMI- 80 | CP30OTAD VFi- 80 VMZ- B0 CP309380 VF2 80 CPOOOOBY
VMI- 85 CPMMAD | VFI- 85 CPOIIOAD | VME- &S | CP30OSMBO = VF2. g5 CPOTRSBD
VM1- §0 | CPM0SSAD VFi- _GPO111AD VMR- §0 CPAGSRN WF2 40 CPO1AB0
VMI- 52 | CPITSAD VF1- 8¢ CPOBLEAD VMR- 52 CPISTSB0 V2 92 CPOB4TRO
VM1- 85 CRACHEAD VF1- 95 CPOT1AD VMR- G5 CP30MGE0 VFE- 05 CPO11280
V1100 CPIOOBAD | WF1-100 11 L VNED-100 CP300889 VE2: 100 CPOo1oB1
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F 105 105 2= L CvoseeCo :
F 106 | 106 126 | CVOS40C0 T
F112 | 112 | 13 | s22 | Cv0senco 0 | 2 | = | 5 i
F 118 18 | 138 CVDes0Co
F 120 120 140 CVOFe4C0 { =
F 125 125 150 CV101800 { -
F 132 132 157 CVi054C0 —
F 135 135 60 | | CViDE3ICO .
F 140 120 165 | CV1088C0 T
F 145 145 170 CVI117C0
F 150 150 175 CV1144C0
F 155 155 180 | CVI1T7C0 o—2
F 160 160 | 185 | CviiBsCo a+2 i
F 165 165 | 190 CVI20200
::: :: ;ﬁ Lptt cm“ﬁ I 125| =5 395 &5 | =
Fis0 | 180 205 T CV1261C0 A
F 190 190 215 CV1287C0 j—
F 139 199 | 2 CV1308C0 [ —
F 200 200 | 2 | CVI31600 T
F 212 gig | &7 CV1351C0
F 224 | =2 P ) CVI38500 | —
F 225 | 25 250 [ Cwi3aaco B
. F 235 | 738 261 [ a7t
F 250 250 1 276 CV1446C0 .
F 285 25 | a7 CV1487C0 . -
F 280 | - CV1513C0  —
F 300 0 | 3@ | CViseCo | _
F 35 S M7 CV1570C0 -
G 335 | 37 CV1593C0
F 355 MBI | qes CV1608C0
F 375 E &7 7w CVIENAD =T - D—3 :
T N i d+3 —
Fas | 4% | &7 CV1865C0
F 450 450 -3 CV1889C0
__Fars 473 sT Cv1Ea100 |
_F 500 00 5w CVIE9eCo 1 P
F 530 530 570 | CVimico .
F 560 560 800 sus | CVIBIOCO | '
F &0 [ wﬁl =4 20 47 L1 0 —
Fex g0 | e _mwnm!'m . | ‘

F-92

. 142 -



I armaia reritoeraed ndria
Fonale L -t Naig adagter Mba rprdooied R el
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P T Remove burrs and cveriems
-4 s
; = 34 _— E_,
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| Thinuh:hn ul::
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G 328 B st by homing (6 o
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Fabric reirdocced ritrie nubber adapte | Mazal {squrvalent to BCI) adapter
iz Femaks Ma'e
Fomrsimrbe | MEPrilkcte | NSwinsby | MEPrilects | Normineby | MEPribebe | Noidmsbe | NOK Pt Nosbe
- 105 CP3ETAD WFi-16% | CPOTIGAD Wiz 105 CPAaTB0 WE2- 05 CPOi 1580
- 108 CPI098AD Wri- 108 RO TAD V- 106 CP309880 WVE2- 106 CPO79580
l VM1- 112 CPI0S9A0 VFi- 112 CPO118AD VMZ- 112 CP309980 VF2- 112 CPOT96B0
g V- 118 CP3555A0 VF1- 118 CPOBARAD VM2 118 CP365580 VF2- 118 CPOTS7R0
k Wii-120 | CPII00AD VFi- 120 CRO118A0 WkE- 120 CP3 10080 WE2- 120 CP0 2080
I VMI- 125 | CP3101AD WFi- 125 CRO1Z1AD WhiE- 125 CPI0Bg WFE- 125 CPOgii1Bi
Wi~ 132 CP355A0 WFi- 12 CrOTsgAD Wiz 132 CPIESEE0 WEE- 132 CRIToa8g
VM1- 135 CPEMIAD VFi- 138 [ VM2 135 | CPIM3B0 VF2- 135 CPO40ZE0
; VM- 140 CP3102A0 VF1- 140 CPO211AD V- 140 CP310280 VF2- 140 CPO1 2280
| V- 145 CPINGAD | VF1-145 | CPOI23AD | WM2-145 | CP301080 VFZ- 145 CPOO1281
Wi 1- 150 FIIAD | VF1- 150 CPO124A0 Wig- 150 CPI04B0 WFi- 150 L e
VM1-155 | CP105AD VF1- 155 CPO1Z5AD Vi2- 155 CP310580 VF2-155 | CPO&OIBO
VMi- 160 | CP3030AD VFi- 160 CPOOTIAD | VA2 180 CP303380 VF2- 160 CPO1 2680
| VMi-165 | CP325AD VF1- 165 CPOBIRAD | VME- 185 CP302580 VFZ- 185 | CPOLE3BO
VM- 170 CP3657A0 VF1- 170 CPOBOZAD | VM- 170 CP365780 VF2- 170 CPOO1381
VM1- 175 CP3061A0 VF1- 175 CPODERAD V2175 CP306180 VF2- 175 CPO53880
VM1- 180 CP2013A0 VFi- 180 CPOBO4AD | V2. 180 CPa01380 VF2- 180 CPOO1S81
VM- 150 CP3413A0 ¥F1- 190 CPOS0SAD WIE. 180 CP341380 VF2- 150 CPOB0GED
VM1 198 CPI0GaAD VFi- 138 CPOSITAD VIE- 1569 CP306880 VFZ- 155 CPOOTEE0
VMI-200 | CP3106AD | VF1- 200 CPO12TAD VME-200 | CP310680 VF2- 200 CPo12880
| VMI-212 | CP36TGAD | VR 212 CPOOSZAD VMR- 212 | CP3STERO VF2. 212 CPOS24B0
VMI-224 | CP38S8A0 VFI1- 234 | CPOSISAD VMR- 224 | CP3S5ER0 VF2- 224 CPOB09B0
{ VMI-235 | CP3STIAD VF1- 295 CPOOTOAD V2. 228 CPIETTEO VF2-22% CPOS3981
V- 738 CFI107AD VFi- 238 CPOBI0AD | V- 295 CP3107TB0 VF2- 236 CPO12980
VM1- 250 CP3062A0 VF1- 250 CPOOE3A0 VMR- 250 CP306260 VF2- 250 CPOSE3BI
VM- 265 CP3108A0 VFI-265 | CPOV3OAD VIMEZ- 265 | CP3108B0 VF2. 265 CPOSE3R1
VM- 280 CP305TAD VF1- 280 CPOOSSAD VM2 280 | CPMSTBO VF2- 780 CPOSSSE1
| VM- 300 CP3048A0 VF1- 300 CPOOSEAD VMR- 300 CP3MEB0 VF2-300 | CPO61281
VM- 315 CPI015A0 VF1- 315 CPOS11AD | VM-8 CP301580 YF2-316 | CPOO17EI
VA1- 335 CP3109A0 VF1- 335 CPOIZIAD | VMR- 335 CP310880 VF2- 335 CPO81280
VM1 - 355 CPI524AD VF1- 355 CPO813AD VMR- 355 CPI52480 VF2. 355 CPOBIER1
VM1 375 CP3016AD VF1- 375 CPOS14AD VMR- 375 CP316BD VF2. 375 CPOO1881
VM- 200 CPI0LSAD VF1- £00 CPO815AD VMR- £00 | CP345BO VF2- 400 CPODSZE0
VM1- 425 CP3659A0 VF1- 425 CPOB45AD VMR- 425 CPI65980 VF2- 425 CPOB20B0
VM1- 450 CPI&60A0 VF1- 450 CPOSSOAD | VMR- 450 CP3eE0as VF2-450  CPOB16BO
WM1-475 | CP3S58A0 WF1- 475 CPOETIAD WhER- 475 CPIS5EB0 YF2-475 CPOES1BD
VMI-500 | CP3ESIA0 | VFI-500 | CPOS1TAD VMZ-500 | CP3SSI1BO VF2. 500 CP081880
VM1 - 530 CP3I662A0 VF1- 5§30 CPOS19AD VAR 530 CP3SE280 WF2. 630 CPOas280
VM1-550 | CP3110AD VF1- 580 CPOVIPAD VME2- 550 CPI0B0 | VF2-560 CPO13380
VMI-600 | CP3040AD | WVFI- 600 CPOSSIAD | VM2-600  CPIE0B0 | VF2-600 | CPODSSSD
VM1 630 CPISTRAD = VFI- 630 CPOSSAAD | VME- 630 | CPI6T8B0 i L
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PACKINGS FOR BOTH PISTON AND ROD SEALS
NITRILE RUBBER (NBR)

B Please designate NOK Pan sumber and rype & size on your order.

{1} Incase of V packing only VP H 8.3 CVO001F0
i F
—Eum e I
(2] Incase of adapter Vid1i- 6.3 CP3I5TIA0
— Mamiral il —— Pan Numbed
£3) Incase of the combinasion of VPH 6.3 - 3 1 1
V ek And SAtter I
fin this case, the par number doas T ! | | Tipir of e aciagher
el el By e chesdigrated ) Vpacking  Mominal rwd‘ Im;n-% Fu:“-nhr
i 2. . IDBEEE eguivalent o B3
@ Please check the application range on pages -2 and ¥ before selecting the type.
v ]H:I{Am
mﬁwl
Adapter Type 1 - NOK 21AG [tabric reindorosd nitrike rubber)  Type 2 * equivalent 1 BC3 (bronre)
wn:ﬁw dimpnsions nod Eied in this dmonsion tabde or made of materialy
Special order [-E'.a m -

ruew Mok might bo necossary. in this case, wo will ubmil i our
aabon hor fuch packomgs. s

1. Al BSing indo e groows, Ro inSal ghtening i3 necossary.
Caution for application| 2  Abcut the material of adapber ;
B ey plratod prediung sxceods AP ule the matorial of BC eguivalent.
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Feray rerdorced nitie
R dapter |apaitaees fo B2 H p— p— -t
e et et o PR [« ] s e —
bR
= Haerirvg burrs and ovpriorna.
w
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: 28 oM Sres g by hosiony () or
= burmishing (RLE 12 0.8 %0
dem R (010208 =
Fai Soecialy oruder srvmre
Srwer Wi ot -
izt 5 e
Fabac ronioeood nitrie nubber acapier Metal (equrvaen 1o DLI) adapier
Mae Ferwe Mg Femaie
VMi- 63 | CP3STaAD VF1- 63 | CPOBIBAD VMZ- §3 | CP367380 VF2- 63 | CPOBMDBD
YMi- 74 CP30LAD WFi- 7 CPO051AD VM2- 71 CPI044R0 VF2- T CPOB4 180
Yui- & CPI0E1AD ¥Fi- & CPOT7TSAD VE- B GR308IED WF2- B CPODEHB0
VMi- 9 CP3646AD VFi- 9 CPOB4aAD VME- 9 Crasessn VF2- 9 CPOTTEB0
Vi1- 10 CP3060A0 ¥Fi-_ 10 CPOTTTAD V- 1 ] WFz- 10 CPOTTEED
WMi- 112 | CP35T4AD VFI- 11.2 | CPOBA3IAD VMEZ- 117 | CP3ET480 VF2- 112 | CPOB44B)
Wu1- 125 CP30TTAD VFi1- 125 CPOEZ1AD VM2 125 CP307TED VE2- 125 CPODSERD
. VM1- 14 CPISSAD VFl- 14 CPODEIAD V- 14 CP305580 VF2- 14 CPOT7980
s Y- 16 CPI2MTAD VFi- 18 CPOTE0AD WMEZ- 16 CR324TE1 WF2- 16 CPOTE180
VM- 15 CPI0E2A0 VFi- 15 CPOOSaAD VME 15 | CP30EED WF2- 15 CPO0a3E0
Vl1- 18 CP3115A0 VFi- 18 CPOTEZAD VME- 1§ | CPI15BD VF2- 18 CPOATEO
VMi- 185 | CP3S4TAD VFi- 185 | CPOBASAD VMZ- 185 | CP3B47B0 VF2- 185 | CPOTEIBO0
Wl1- 20 CPI0SEAD VFi-_ 20 CPODE4AD VM2- 20 | CP305680 VF2- 20 CPODS4BD
== WMi- 224 | CPI0OBIAD VFI- 224 CPOCasAD VME- 224 | CP308360 VF2- 224 | CPOTB4B0
| VM- 25 CPM0BAAD | WVFI- 25 CPODS7AD | WVME-25 | CP30GMB0 | VP2 25 CPOOIEB0
VM- 27 CPI5ABAD | VFI- 27 CPOTASAD VME- 27 | CP3S4EED VF2- 27 CPOTEEE0
VM- 78 CPTOAD VF1- 28 CPOOSEAD VM- 28 | CP307080 VF2. 28 CPOOTSE0
VMi- 315 | CP30SIAD VFi- 315 | CPO7ETAD VMZ- 315 | CP305380 VF2- S | CPODE1BO
VM1- 32 CPITRAD VF1- 32 CPOOSFIAD Viz- 32 | CP30TeS0 VF2- 32 CPO0STBO
VM1- 34 CP308SAD VF1- 34 CPO100AD VM- 34 | CP308SB) VF2- 34 CPO10080
VM- 355 CP3E48A0 VFi- 355 CPOTERAD WS- 3L CPIE4080 WFg- 355 CPOTEEE)
VM1- 40 CPI0G0AD VFi- &0 | CPOI0IAD VM- &0 CP30E0B0 VF2. 40 CPOI1D1B0
VM1- 45 CPI0BEAD VFi- 45 | CPOI03AD VM- 45 CP308E80 VF2. 45 CPO10280
VM1- 47 CPIS50A0 VFi- 47 CPO193AD VME- 47 CP365080 VF2- 47 CPO19980
VM1- 50 CPI0E4AD VFi-_ 50 CPOOTZAD VM- 50 | CP3064B0 VF2- 50 CPOOT280
¥M1- 53 | CP3087TAD VF1- 53 CPOTGAAD VMZ- 83 | CP30ETED VF2- 53 CPO10380
VM1- 55 CPIGS1AD VF1- 55 _CPOTBSAD | WM 85 CP365180 VF2- 55 CPOTESBD
VM1 55 CP%E2AD VFi- 55 CPOTIOAD VM- 56 | CP365280 VF2- 55 CPOTS0B0
VM1- 60 CPAOSAAD VFl- 80 | CPO10SAD VM2 B0 | CP308850 VF2- &0 CPO10480
VM- B3 CPI0B3A0 VFi- &3 CPOV0SAD VM. &3 CP30ES80 VF2- 63 CPO105B0
VM1- B4 CP305AD VF1- &4 CPOOETAD VM- 64 CP302080 VF2- 64 CPO106B0
VM1- 67 CP3091AD VF1- &7 CPO10TAD VM2 67 | CP30S1B0 VF2- 67 | CPOT®IBO _
Vil- O CPAS1AD YFi- 0 CPODZaA V2- 70 CP305180 VF2- T CPODSS80
— Vi1- T CPISEAAN WFi- T CPOTE2AD W2 T CPIGESIN0 WFE T CPOTSAR0
| VM1- 75 CPA0a2A0 VFi- 75 CPOT0RAD VM- 75 CP3052B0 VF2- 75 CPO10880
VM1- 80 | CP300TAD VFi- &0 CPOOSSAD VMR- B0 | CP30S3IB0 VF2- 80 CPODOSE1
VM1- 85 CPIOAAD | VFI- 85 ._EﬂﬂEL_'ﬂﬂ-_E_i_m_ VP2 85 CPOTE4B0
Y- 50 CPICOSAD VF1-_ 80 CPOTTIAD | VM2 90 | CP309580 MFZ- 90 CPo313B0
VM1 92 CPMTSAD | VFI- @@ CPOSMGAD | VM2- 92 | CPI6TSB0 | WP g2 CPOB4TBO
vMi-55 | CPaooead | VFi-9s | cPoviaap | Ve o5 | CPaoses0 | V2 95 | CPo1IZeo
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V96 HTYFE mmmmmﬂm SEALS (EQUIVALENT TO JIS B 2403)

F-98

H 100 100 120 CVOBT2F0 '._‘

H 105 05 | 125 CVDs27Fo ; -

H 108 106 126 CVOSaSF0 ! .

Hit2 112 132 | OEDI —oessrn L B s  —

H118 18 128 CVIB2EFD ;

H 120 130 140 CVDSaEF0 |

H 125 125 150 CVID17FD

H 132 122 | 157 CV1053FD ;

H 135 135 160 CV 10D I =

H 140 140 165 CVI0aTFD

H 145 145 1M CV11168F0 [

H 150 150 175 CV114370 |

H 155 155 180 CVI17erD | p—2 —

H 160 160 185 CVI183C0 d+2 =

H 165 165 190 CVI1203F0

H170 170 [ [ CV1215F0 —

H 175 75 20 10003 T ovizaseo 23| W& m' s =

H 180 180 205 CV 1V P60F0 |

H180 190 | 215 CVI286F0 I E:

H 199 199 F-1) | .

H 200 200 ) CVi315F0 | '

H21z 22| 237 | CV1350FD l ._ [

Ha24 Ze | 248 CV1384F0 : - , —

Hz=s 295 | 250 CV1392F0 l ' ; ’

H 2% 73 %1 CVI1418F0 1‘ .

H 250 =) 275 CV1445F0 - | '

H 265 ] =7 CV1486F0 | D=3

H Z80 780 32 BF04 CV1512F0 | 16 ar &5 75 | d+3

H 300 300 fix s CV1539F0 | | ; | St
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W1 112

Wi1- 118

V- 120

W1~ 155

Wl 1382

¥Mi- 135

Wil 180

WA= 145

CPO0T 21

W - 150

WiAi- 155

V- 180

Whii- 185
WA= 170
Wil 175

Wi~ 180

Wid1- 190

W= 159

WL 200

V- 212

Wil - 234

Wi - 225

b

W - 250

W - 255

Wikl - 280

——— ] N

e
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DUST SEALS FOR RECIPROCAL MOVEMENT
NOXLAN (AU)

@ Please designate NOK Pant number and type & size on yous order.
(Example) - Type Dimensions DI 63 16 5 7

diegeribad

* Pt Mamber Fho0s4a0

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

Material MOK USOY + Matal seal ring (SPCL)

- 151 - F-101
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ID'I‘:IT?PE DUST SEALS FOR RECIPROCAL MOVEMENT
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DKlryrE

+12¢
i [ R 03rtun
i j_ The poriace of P rod shoakd be
b fembed by g (TPOF) o
b (FLE) & 0w 18 .
=S .'E :m 04 pmita)
oordiion, ety &
Nominal Sare of Dust Seal 2 MOH
d D | t [ o D H Part Nurmber
w2 1w | = 108 FD395TAD
a5 106 ] 11 a5 108 3 | FOSTEAD
100 114 100 _ 114 FD4OMEBA0
105 i2i 105 121 FD4142A0
106 122 106 122 FO=163A0
108 125 108 125 FO2187ED
110 126 | { 110 128 FO415840
112 128 l | 12 128 FD4232A0
115 121 -] 12 15 131 i - D2 T2ED
118 134 18 134 0831 7AD
120 138 1] 136 -DesEaan
128 141 | 125 141 l FOL35AA0
130 145 | 130 146 L FLEL30A0
132 148 132 148 | FO44TEAD
135 155 135 155 FO4482A0
120 160 1480 160 Fhe533A0
148 165 i 145 168 FDL&TEAD
150 170 I 150 i FOM615A0
155 175 10 14 155 175 10§ FOMEESED
160 180 160 180 | _ FDsT04AD
165 185 185 185 FDaF33AD
i 180 170 150 FO4TASAD
175 195 175 165 FOMETAAD
180 | 205 180 205 FO-Ba0AT
185 T 185 210 FOLa41FD
150 Z15 150 F4L] FOA385A0
200 225 200 228 FDEOL8A0
210 5 210 | 35 FDS5129ED
212 237 22 237 B FD5151A0
P45 ] 245 FOS200AD
24 245 | 2d 249 FOS2ITAD
25 T 250 12 .} S " 558 1234 Fp&245F0
20 | % 30 255 FDS2TTAD
236 281 73 261 . FD5326A0
240 265 240 265 _ FDS336A0
745 210 ] 2 FDEITSED
=0 275 250 275 FOS3SBAD
260 285 260 288 B FDS4S1ED
- 0 265 290 FOS4B0AD
280 310 280 30 __ FDSSS6A0
290 X0 18 2 90 1614 FDSS84ED
— 0 300 20 | e
® lﬂﬂ- F'1m




DWI TYPE

DUST SEALS FOR RECIPROCAL MOVEMENT
NOXLAN (AU)

F
@ Please designate NOK Pant number and type & size on your order.
(Example) - Type Dimensions DWW 4 52 7
-

L_Type Sign  —— Mominal Sizw of Dust Seal
deserind m £roer of rnes Gareterd), outer SametenD), ard e

* Part Bumnber FOE3a200
@ Please check the application range on pages D-2 and 3 before sclecting the type.

Material ROK US01 + Metal ssal ring (SPCC)

F-104 -154-



FO31ETHY
FDETEED
FOEXY 1380
FOE3R1 10
FO343310
FOED03F0
FD4196F0

THi
st
§1H
10 i

114

38

&1
120
130
140

11d

104
114
1235
146
160

Morminad Sz of Dot Seal

&3
100
110
120

DWIWPE DUST SEALS FOR RECIPROCAL MOVEMENT

130
140

F-105

-155-



DWIR =

DUST SEALS FOR RECIPROCAL MOVEMENT
NOXLAN (AU)

R N - P e = o Y ol

@ Please designate NOK Part pumber and type & size on your order.
(Exampie) - TypeDimensions DWIR @25 37 6 69
I_rmsqn L Morminal Sire of Dust Soal

dpribgd In oo of e diematibed). culier diameter(D), thacionegs(l)
and hoaghilh)

= Past Murmiesd IFIO 301 Gy
@ Please check the application range on pages D-2 and 3 before selecting the type.

MO LS + Mot seal ring (SPCC)

F-106 - 156 -



DWI RT\FPE DUST SEALS FOR RECIPROCAL MOVEMENT

E—.- -y
—4— -

___I ey |
Rominal Sie of Dust Seal

d D ] h *d 4D H | Prart Humber

= ar 25 a7 FD1301G0

k3 Az 2 s 30 42 s FD1654 10

2 = 13 35 a7 FD2021 30

©w = 4 10 40 52 718 FO234ZHD

= 57 45 57 FO2EI3J0

55 | 8 55 &2 FD3033 10

) Tk &0 T4 FIEENGD

&5 ) 65 79 FD2381G0

10 2 i 84 FO3e3IKD
e = 75 ] 03586 10

0 tad 2 B ] e e FD3T20K0

85 = BS o5 Flr3asalin

0 104 %0 104 FD3M3G0

H 109 ﬁ lm

100 14 100 114 "M_Fm
105 121 05 121 FD4142HD

110 126 10 126 = | FD4196G0

120 136 s has 120 136 ot FO4ZEGH

130 L. 13 146 FOM3EHD
140 1“_] 0 133 140 18D 1“-91 FOL533H0

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

@ Pleaie designate NOK Pan number and type & size on your oeder.
{Exampls) - Type Dimensions  DIBI 20 32 6 9
— Type Sign L ominal Size of Dust Seat

destribed in onder of e e .
descrd dametend). Sarmeten D). Packressl)

* Pt Number FDOSE5F0
@ Please check the application range on pages D-2 and 3 before selecting the type.

blaterial NOK LE01 4 Metal sead ring (SPCC)

F-108 - 158 -
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DKB 'T\"PE DUST SEALS FOR RECIPROCAL MOVEMENT

1E5
S

bl bt bed bl ) e 88 = &2
mmxmmm:mmm I
5[e e elele/be e o el 2
@ - ¥
3| E : BB
MELnruuﬂ&n mmnmnummwmrmmfrrm
QIR F 9| 5| &) 8 wuumuuﬂmm&mmm@@mm
b L Sl B IR mwmammmmnsmmmﬁﬁmm
| = 2 = [# = -
WI @ " o o 2
-]

8
murﬁuuﬁﬂwﬁ BB 23|82 R8T 58 R0 E
o B0 B 3 8829 88|82 R)0|8) 8|2 88822 ERT

F-109



DKBvee

DUST SEALS FOR RECIPROCAL MOVEMENT
NITRILE RUBBER (NBR)

@ Please designate NOK Pant number and type & size on your onder.

(Bxampis] - Type Dimensions DKB 14 24 5 7
I—-Typuﬁim i—mﬁi_?nn‘l:h.ﬂﬁﬂ
cescribgd in order of Fner damatend), ouler deamator(ly), Thecionessil)
&Nl g

* Past Number ARDS1IFS
@ Plcase check the spplication range on pages [1-2 and 3 before selecting the type.

Matarial Be0el ATES + Motal ssal fing (SPCEC)

F-110 « 160 -



( Prossurs piase systom |}

H

ARDS13FS
ARDETTES
ARDB1SFS

ARDSIEEN
1121
1203

ARTI0THS
ARISIEFS
ARTGE4FS
ARTBIGGS
ARTETOFS
ARFMIES
ARZ1SGFS
BRISIGES

ARFRLZFES

ARRI FS
ARSEIFS
AREIIIFS
ARIIEFS
AR FS

SH3 |

F-111

ARIT20 15
AR3EZE F5
ARIS1IED

14

14
16

- 161 -

Mominal Sire of Dust Ssal

]
il ]

DKBTTFE DUST SEALS FOR RECIPROCAL MOVEMENT
|

g - 3

a i -
wela ANRARRRRA AR S
AEERRAEEN ®|8|e[x x|z 3|85 23|82
s el (2} 8|a||2|a|s|ele
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DKBTYPE DUST SEALS FOR RECIPROCAL MOVEMENT

| Pressure ciate sysiem |

F-112

-]
& g—o
R =03 o b
Tos partace of B rod :.u b
‘ e (_Chlpomten ) gimes by buting (5996) o
Surnisting (L) % 08 0 16
mftwa (02 % 04 n)
! ﬂnm“
Peorrenal Sae of Dutt Seal  Hoseg oreniees HOK
d 4] t h [r D +5 H Pars Nusmbor
105 121 105 121 113 | AR&142FS
110 128 10 126 118 ARA156FS
112 128 L 12 12 128 120 o4t ARAZIZFS
120 138 120 136 128 ARAIIGES
125 141 125 M1 | 1m; ARA39GFS
140 160 140 160 150 | ARSEIGS
145 165 145 165 155 | AR4ETEES
130 170 150 170 160 ARLE1SES
155 175 0 14 155 175 165 R ARLEEIES
160 180 | 150 180 | 170 ARATIMGS
170 180 | 170 180 180 AR4TBSES
175 195 | 175 155 185 ARABISES
182 0y 180 205 13 ARLRS0GS
200 225 13 17 200 225 e | o ARSCABGS
22 230 =25 250 =7 ARSZ45F5
250 275 250 275 262 ARS3EFS
162
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DUST SEALS FOR RECIPROCAL MOVEMENT
NITRILE RUBBER (NBR)

@ Please designate NOK Part number and type & size on your onder.
(Example) - Type Dimensions DKH 0 2 5 7

ersum —— Morminal Size of Dust Seal

cescrisd in order of mner dasmetes(d), cuter dametsnD), heskness{)
angd hawgritih)

= Pt Mumbr ARGEEAES
@ Please check the application rnge on pages D-2 and 3 before sclecting the 1ype.

1 MOK ATES + Metal seal Ang (SPCC) @ Outer diameter Si0mm or less
i MOH ATOS + Metal saal ing (SPCC) @ Outer diameter mode than 300mm

. 163 -
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DKHT\I’PE DUST SEALS FOR RECIPROCAL MOVEMENT
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DSIWFE

DUST SEALS FOR RECIPROCAL MOVEMENT
NOXLAN (AU)

@ Pleate designate NOK Pant pumber and rvpe & size on vour order.
(Exampia] - Type Dimenssons  DSI 63 1-!,:?, 45 &

| Type Sign — MNomnal Sre of Dust Ssal
clatrribaied iy nrithier Ol iariei disreilitr(dl), Outed diamnatec(D), thackonept)
| B met e
= Pt Murribesr FOOO0O0

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

[ T
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IDNS;IT?PE DUST SEALS FOR RECIPROCAL MOVEMENT (INSTALLED IN INTERNAL GROOVE)

-1 2|

| 81 8I8 8 8

SRR
a :
_M iy - = -
@ ummmmm. P m&n Lu & =2

A RN R AR =RAR=A AR RARRRARRAS -
- LT B wTum - e
& o o

3 o

i ? .

m .

Mn auF 0 5 nﬁmn 5 gsl2/2/2/8
2 ot dlxe e 9ala R %(8[g| 8|

F-117

. 167 -



DSIT"I"PE DUST SEALS FOR RECIPROCAL MOVEMENT (INSTALLED IN INTERNAL GROOVE)

199 208

200 213 200 213 207 -

04 17 204 217 211

210 = 210 773 1

215 228 215 ) P

=20 33 20 3 227

= 237 224 a7 | 23 g

24 T 225 28 | 7w

290 245 r =0 43 | 27 IFC 2T

240 253 240 253 247 O 2500

250 263 250 283 257 Foot 3000

250 275 | 260 275 ] FOOT 3400
| 270 285 270 285 278 FOO13500

280 755 o 12 B0 295 ) 10 FOOT 3800

290 205 | 250 304 =] FOO 3800

300 ns 300 ;s | 308 FOO013500

F-118 - 168 -



LBlrvee

DUST SEALS FOR RECIPROCAL MOVEMENT
NOXLAN (AU)

B Please desipnate NOK Pant number and type & size on your opdey,
(Exampia) - Type Dimentions  LBI 18 26 45 8

—TypeSign L Mominal Size of Dust Seu

v order of At damater|d), outer seetenD)), hatknesar)
&l g
- Part Number FOO013C0

B Please check the zpplication ange on pages D-2 and 3 before selecting the fype

- 168 - F-119
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I-BITYPE DUST SEALS FOR RECIPROCAL MOVEMENT (INSTALLED IN INTERNAL GROOVE)
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LBH e

DUST SEALS
NITRILE RUBBER (NBR)

FLUORORUEBER (FKM)

@ Please designate NOK Pant number and type & size oa your onder.
(Bmenpic) - TypeDimensions |BH 2125 205 45 &

—TypaSagn —— Mominal Sipe of Dost Seal
gescribid @ ondes of Inner giametend), outes’ dearmetedD), Macknesa{l)
anvd Paginan

= [Paar M CLOETEY
@ Plexie check the application range on pages D-2 and 3 before sebecting the type.

l
Material | Stancled @ WO ASDS
lmmm:mm

171 - F-121



LBHﬂFE DUST SEALS (INSTALLED IN INTERNAL GROOVE)

Nominal Soe of Dust Seal Housingdimensions Standard [ASOS) resistart (F357)
d [1] t h #d | +B0 | 48 M B | NOKPortNoriber | Nominalusber | NG Part Mumber | Nominal nunber
125 | 205 | 125| 205/ 168 I CLO4TCY | LBH-12S5 |
u | 2 | 4 | 2 | 183 CLOMI2CO | LEH-14 I
16 F 18 24 203 CLOZIGCD | LBH-16 | CLOPS3CE | LBM-18F
15 o) | 18 | 28 | 223 CLO011C0 LEH-18 CLOOTICE | LBM-18F
20 | MW | 45| 6 20 | 28 | 43 s CLOOITCO | LBH20 | CLOOI7CH | LBH-20F
2 | o | 2 | 30 | 283 CLE220CH | LBH-22
24| 304 | 224] 304] 287 CLOGSCS LBH-zz4 | CU LBH-22.4F
25 33 % <] 233 CLOO3MCO | LBH2S | CLOO3ICE | LBH-25F
__28 x| 28 56 323 CLODEICH LBH-28 CLOGMSCE | LBH-Z8F
a0 = 30 g 2L CLOOSHED LBM-30 CLDDSOCS | LEM-30F
~ N5 s 5] 35 355 CL0055C0 | LEH31.5 | CLOOSECS | LBH-31.5F
2 | W I 2 &0 35 CLO3S3CO | LBH-32 | CLO363C3 | LBH-I3F
35 43 | 3_ | 43 38 2 CLODEEC LBH-35 CLOGEECS | LBH-35F
/5 435 I 355 435 335 | CLOOT2CO LBH-355 | CLOOTSC4 | LBH.GESF
] [T ] 4 40 CLOFISE LBH-38
& | 48 & 4B 44 CLOOTFC2 LBH-40 | CLODTTCE | LEH-40F
45 ] 5 g5 .45 | 53 | 4 | s | CLOOBECH LBH 25 | CLOgaSSs | LBH-45F
50 | 58 | 20 | 5 | = _CLO0ATCY | LEMS0 | CLODETCS | LBH SOF
B3 61 53 51 E7 CLO00CD LBH-53 CLO10002 | LBH-S3F
_55 B3 [ 55 E3 53 CLOAECD | LBH-S5 CL010402 | LBH-S5F
55 64 | 56 | B4 &0 | CLO10SC1 | LBH-S6 1010554 | LBH-SEF
8 | &8 | | 60 | &8 | e | CLOWOTCO | LBHGOD | CLOWTC2 | LBH&OF
B | N & | | e CLOECT LEM-E5Y CLOMGSCE  LBHEYF
B | ™ £S5 N CL0d 1500 LiEH-E5 CLBiisE: | LBH-&5F
& _| 5| e | s | T CLO11BCY | LBR-67
70 80 | 7o 80 75 | CLO12ICO LBH-T0 | CLO21C3 | LBH-TOF
| n | * B TE | CLOI2S0N LEH-TY CLo2sCe | LBH-TIF
75 85 TS BE 80 CLOI2PCH LEBH-TS CLOIZTC2 | LBH-TSF
B0 o0 (-] B -] ] 0y 7 3 CLOA 3B LIEH-80 CLOIZE0S | LBH-BOF
[ o5 85 e | 80 | CLON42CO | LBH-85 | CLOV42C3 | LBH-8SF
8 | wo 20 | 100 85 | CLON4SCO : LBH-90 | Clotsacs | LBH-SOF
g | 108 9% | 105 | 100 | CLONS2CO | LBHSS | cloiseCcs | LBH-295F

MIMHWHHmWthMHMHmunMMm

F-122
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Nomnal Sze of Dust Seal Housing dimansions Standard (AS0S) Heat ressstars (F357)
| D T #d | #D | #5 H B | NOX Pat Number | Wominal rumber | NOK Pars Nuter | Nominal sumber
110 : W0 | 110 | 05 CLOMSeCE | LBH-B0 CLS2Cs | LBH-BOF
115 { w | 15 | 1 CLOSTECD | LEH-B85A
116 we | 1Me | i CLOIG2CO | LBH-B5 o
| 120 & g 1o | 120 | ns | 7 CLO4SBCO | LBH-90 | CLOS4BCZ | LEH-9OF
12 | 12 | 112 | 12 | uz CLO166CZ | LBH-95 | CLO16ECI | LBHGSF
= 115 | 125 | 120 CLOM7BCO | LBH-98
128 118 | 128 | 123 | CLos6eC0 | LEH-100
138 | 125 | 138 | 132 | | 3 | cLnnco | LBH-106 | CLOTTICE | LBH-100F
145 ' 132 | 145 | 139 | CLO174C0O | LBH-112
153 | 140 | 153 | 47 ; CLOMTSCT | LEBH-112A | CLOITHCE | LBH-112F
| 158 | . gg| M5 | 158 | 182 | CLMB2CO | LBH-118
163 | 150 | 183 | 157 CLO1BSCO | LBM-125 |
173 | 160 | 173 | 167 CLOIEEC! | LBH-130 | CLOISBCI | LBH-125F
_i7e 150 | 17a | 167 CLOMBTCO | LBH 132 %
D . 85 | 1ma | CLOISOCO | LBH-136
3 ] 11 | 4 | ] s m] 2 5 CLOI9ICO | LBH-14D
188 | 175 | 188 | 182 | CLOTS3CO | LBM-145
1BD 193 180 193 1ET CLOTSECT LBH-150 CLIIgECd | LEBH-150F
1 , 180 | 14 | 187 CLOSBSCO | LBH-1S5
200 |29 | 7 | 95/ 20 [213 ] 207 | 8 3 | cioissci | LBH-160 | CLOISSCS | LBH-148F
205 | 28 2065 | 218 | 212 | CLOSSGC0 | LBM-185
210 | 223 _210 217 | CLO324C1 | LBH-175
24 | 237 | 24 | a7 | I CLOZOSC1 | LBH-180 | CLOGOMCZ | LBH-180F
240 | 256 | 10 | 13 | 40 | 256 | M8 | M CLOB0OCO | L1850
2% | 266 | 0 | 12 | 260 | 266 | 28 | W o | Cioso7co | LBH-200
66 | 10 | 13 | 250 | 266 | 258 | 11 CLOPEICO | LBH-204
280 | 298 8 | 12 | 200 | 206 | 268 | 10 CLO212C0 | LBH224 | CLO212C2 | LBH-200F
355 | 375 | "0 | 4 | 355 | 375 | 365 | w1 | | CLO0ICO | LBH-330 -
500 | 580 | MS]| 155] S00 | S0 | S10 | 125 CLOMEDCO | LBH-240

Flarnaric | The Pam number and the one stamped” on e product might b difignent in case of the heat resistant type.

-173- F-123
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HBYrvee

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

@ Plcase designate NOK Part number and type & sire on your onder.
(Exampie) - Type Dimensions  HEY 355 51 6

— Typa Sign l-—hhn'-ht:im :
describad in order of inner  Quiler Chlrmdben(D), and heaghti)

= P Mumbar FOOTSSF0
@ Please check the application range on pages D-2 and 3 before sclecting the type.

hlaterial NOK U831 = MOK BONP

-175- F-125



HBY rvee surennnc

HOW TO DETERMINE B DIMENSION

Plaase delermine B dimendion scconding lo the lables
badow. I you regquise larger B dempngion because of e

Cyinger contiguration, ploase corsult NOK.
Voo rm b 35MPa | aaMiPa E
B Cirmanion d+08 | d-04 | d==0.25
o Eeplicey
Nomanal Size of Butter Ring Housing drmensons NOK
d D h #d | (1] H _thlmll
355 51 355 51 FOOTSSF0
%0 _ 555 %0 555 FOO253F 1
45 , 605 45 805 FOOPS4F1
0 | 855 50 5.5 FOOS5F |
55 705 | 55 705 FO025EF1
&0 5.5 o] 8.5 FOGESTE
65 85 65 BLS FOGESer
0 855 T 85.5 FOdEraaF
75 %05 75 05 | FOO245F1
80 p: -] B0 855 FOO2EEF1
B5 1005 a5 L] FO0a55F1
20 1055 S0 10655 FOO2E0F
] 1105 &5 1105 | FOOSTEFD
108 1165 & 100 1155 | &3 ] ij_':‘
105 1205 105 1205 FOOE29F0
110 1255 110 1255 FOIZEIT1
115 130.% 15 1305 EODSEERD
120 1356 20 1355 FOOGERF
125 1405 125 1405 FOOB42FO
(5] 1455 130 1455 | FOOSE4F1
152 147.5 132 147.5 FOOTBAFY
135 1505 135 150.5 FOOR04Fe
140 1555 14) 155.5 FOOREEF
150 185.5 150 1655 | FOMTIF
180 | 175.5 160 1755 FODAEF1
170 185.5 170 185.5 FOOEEER0
180 195.5 180 195.5 a5 R
120 2055 | 130 205.5 FOOBMEFD
200 21 19 200 221 a FOOE30F0
210 F=1] . 210 & FOOEZ4FD

F-126
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HBTSve:

BUFFER RING
RAREFLON (PTFE) + NITRILE RUBBER (NBR)

.Hﬂiﬁ:-ﬁ:ﬂﬂﬂ:ﬁﬂﬂhiuumbﬂlrﬂlm&n{rtn}mmﬁm
(Examplé) - Type Dimensions HBTS 40 555 59

e T : meﬂm
e WhMﬂMﬂMMLHWI

» Part Mumnber G002
@ Please check (he spplication range on page D=4 before selecting the type.

Material MOK 19YF + MOK A2

177 F-127



HBTSwee surrenme

'“".2 E: Exfrugion gag = @

HOW TO DETERMINE B DIMENSION

To determine + B dimensaon, please refer to the graph in the right for the
mamern axtnesion gap (also reler page 26) consdening the ecceniricily of
oparating condtion.
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RYTrvee

WEAR RING
RAREFLON (PTFE)

@ Please designate NOK Pant number and type & size on your onder.
(Exampie) - Type Dimensions RYT 2 B

= |
Type Sign Nominu Sus ol WemRlog =

» Pant Number GZ1291V0
@ Pleaiz check the application range on page D-4 before welecting the type.

=179 F-129



RYTrvee

WEAR RING

0y roll egl i 10 m

Bl 3 oo By

Th ey Srthch of T Cyimdr Ll S0l D fircsted by Foming
(G} o Rmrriadyrng (ROLE B 0U4 B0 32w A (01 B 05 o R)
Mﬂ“mmmuw

anmumn-tmﬂuh

the formula beiow
L=x - (D-1 -5

& | | L
Normnal Nominal Size of Wear Hing Housing dmensions NOK
biurmber 1 h T id H IPaT Mumber
AYT & s 8 1~15 18~63 - 8 GZ1291V0
10 1] | 1~2 X380 [] | GIIZV0
15 1 | 15~3 A1~130 | 15 T GZizsave
20 20 | 2~4 &5~ 160 20 | GZ1204vD
2% =5 2~ 85~225 5 GZtzssve
3 25 30 3~65 | 112-250 D-5 £ GZ1296VD
35 £ 35~8 | 13~300 » 2TV0
TR L ) el 150 =350 -] RELEN
45 [ 4~10 165 ~400 | ! 45 GZ1259V0
&0 = S~11 | 205~450 : 50 (&7 1 300V0
55 s | = 6~13 W50 | g L 5 [ Gmiawve
e 0 7~15 | 260~600 e GZ1302V0
70 | 0 8—28 250~ 1000 ; 70 GZ130V0

FYT bype waar ring of oifwe difmpngions than the abowe cin be avallable on demand,

F-130
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WRvee

WEAR RING
FABRIC REINFORCED PHENOLIC RESIN

B Flease designate NOK Pan number and tvpe & size on vour onder.
(Exampia) - Type Dimensions  WR 14 18 8

|—1’ Mominal Sae of Waar
!I'Flh'll I_MIHHH'HIE:"W,WMIHW

* Parl Mumber GWo1 PO
@ Please check the application raage om page D-4 before selecting the type.

- 181 - F-131
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WRrvyPE

H1l
'-! — o~
[] awd "-‘:
2z g ot —e
| E
Rerarh) B demarmaon sroobd b
I = - %.ﬁ oM unf-ﬁap-u'
™ k ; Fin.3 o bl
. Tmg e sartae of P oybeder St S B frates By onng
6 o borrestag (RLE) B0 .4 3.2, Feman (2110 0.8 e )
Mominal Sioe of Wear TR MO
heorminal Number -—— - Rinp | i """_“li_n . B
WR 105 ] 105 25 7] 105 .
110 104 110 104 110 GWODS1 R
112 | 106 112 3 108 112 GWOZBOPD
115 109 115 108 15 | GWOOSSPZ
120 114 120 o0 114 120 0 GWOOSSP1
128 119 125 118 125 GWOREIPO
130 123 i3 123 130 GWOOEEP
132 125 132 | 125 1= | CWOoRSPD
140 133 140 s 38 133 140 s GWOO75P1
150 143 150 143 150 GWOCSER
157 150 2 150 157 - GWOZETFO
18 153 15D 153 160 | GWiDosar2
165 157 165 157 185  GWOZBIP0
170 162 170 1682 170 CWOR2S0PD
160 172 &0 5 172 160 45 GWDI0eM
185 177 185 177 185 | GWo2ero
190 182 120 182 | 190 GWI2EIP)
200 182 200 152 200 GWO109P1
205 187 205 137 2085 GWO181P0
210 e 210 02 210 GWIEssPD
20 212 220 50 212 220 %0 | GWONTRO
224 216 26 | X2 | GWO2SRPD
225 217 225 4 217 225 | GWOI15P1
230 =2 230 22 230 GWO300PD
240 32 200 | 85 232 243 s | Gweowpo
250 282 250 242 250 GWO122P1
260 252 260 | [ 2% 260 GWOANIPD
270 262 270 60 L 262 270 &0 GWOIFO
275 267 275 267 275 GWO3SPO
290 F] F z82 230 GWEOTPG
257 289 297 I 297 _CWO308P0
200 =2 30 7 e 300 70 [ Gwosooko
ng 304 N2 304 n2 | GWOII0PD
22 2 | 3w 24 32 |_Gwosnipo

- 183 - F-133



WR-nrpE WEAR RING (FOR PACKINGS OF SPG AND SPGW TYPE)

Tow rorwr sartcn of mu

Cylrder tabe shoukd Be Srishes by
mhuuq.uu; 04 0 10 Bear 011 wos, - u

ancer Rere ILONCENG Conckicn, Barmeieng | rigened

Hominal Sirg of Wear Housng Smentan O
Nominal Number ——— 5 - T T Parl Mo
WR_ 30w 2% 30 F3 30 GWOR4aPY
ISW 275 s 275 35 GWO2S1P0
W 28 a2 ) 3z GWO314P0
F=1 A 35 1] -] GWOF15P0
oAy A5 355 1 IE 55 GWOS1eR
LN 35 40 s | o &0 8 GWo T
L5 &0 45 ) 45 GWII1EPD
SO 45 50 45 50 | GWOITIPD
S5 £ 55 0 L | GWOS18FD
LW & 56 51 58 | GWOEA0P0
aw | 55 &0 55 &0 | GWOI21PO
B | 58 £3 S5 58 &3 GWIEZIPD
B [ &5 &0 a5 GWOIEZFIPD
G (=] (=] &4 B GWIS2ePD
ey |- Fi'l 10 B85 i) | w0 GWOOaM
TIW [ 7i L | GWIESERD
75W 70 s 0 75 GWOE2TPD
BOW 5 ] 75 &0 GWOOSS5P1
8w i &S e | BE GWOEZaPD
SO B4 S0 2 | b1 GWOSI0RD
SEW -] &5 -] | &5 GWEIIIPD
100W 4 100 L] ' 100 ,_"m_
108W 102 108 15 102 108 - | WA
110w 104 110 104 118 | GWOISEFD
1135 1w | 1z 108 112 GWOIIERD
1MW 114 | 20 114 120 GNOEIEPO
125W 118 125 115 125 GWIAITRD
1308 123 130 123 135 GWia3are
140W 133 140 15 133 140 GWOR3SR0
150W 143 150 20 18 | 150 20 GilaeaPg
1B 153 160 153 16D | P
170N 162 170 162 170 | GWosLaaPo
180W 172 8 172 180 | GWOM43PO
1908 "HZ 190 182 150 | GANOGALPD
00w 182 200 25 182 200 25 CHOEPD
oW 198 ] 196 204 | OWOMMEPD
Z10W 2 210 ot s 210 ___OWOMTPO
2240 216 224 216 224 GWO3EPD
W a7 225 27 28 GWOIMSPO
W 2 30| 7 Ea | GWORSOPO
2eoW | e 240 % 22 240 » [ awossipo
250w 242 250 242 50 GNDREPO

F-134
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KZTrvee

CONTAMI SEALS
RAREFLON (PTFE)

@ Please designate NOK Part number and type & size on your order,
(Exampls) - Type Dimensiors KZT i4 20 §

L TypeSign —— MNominal Sire of Contami Seal
described in order of inndr chasmabenid]), outer diamededD), and heght(h)

+ Pant Kumber GZI0OIVE
@ Please check the application range on page -4 before selecting the type.

- 185- F-135
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ﬂl
. 207 ~20"
T =
Rarmove burs il St
1
E.l-r' \“— --I
1 Rpmnare) B dirmgemion sheuis! by
| I : 5 P pacing used
" - T
i——m- - ~ e _--.-‘ """ Al or el
. e S e o
The inner sartace of B Soitw it Bt ‘reied Ty honng
mmmiuummnlbuﬂh
: Mol Sire of Contars Saal TS MO
Mominal Numtar T TV R = *'E" """"T b H ] Part Number
KZT 110 02 10__ | w0z 10 | 108 GZW2ND
112 104 12| 104 112 10 | GZI02EVD
118 w7 1% wr 115 1 | GI302TVO
120 112 120 12 120 18 | GZI0ZEV0
125 117 s | o, [ 125 3| ., GZ3023V0
130 122 130 122 130 -] GZ030V0
135 127 135 | 127 135 3 GZ3031VD
140 132 140 132 W0 | 138 GZ303ZVD
180 | 142 150 182 150 148 GZ3033V0
| 18 160 152 160 158 GZ3034VY
170 | 182 170 162 170 68 GZI0ASVD
160 172 150 172 180 178 | GZMIEVD
180 152 150 182 180 188 | GZ30anve
200 192 200 152 200 198 ' GZI03EV0
210 22 | 210 202 210 208 G0V
212 220 22 | =0 218 GZIANVD
z24 216 = 216 224 272 GZITVD
230 222 230 Fr 230 228 | GZI4ZV0
240 & 240 =5 240 238 | GZI4IV0
250 242 50 s 242 20 248 a2 L GLI04VO
260 252 260 252 260 258 GZHMEVD
270 e o L | i = 258 | GIIMEV0
280 2 - Fir] 280 278 GZIHTVO
290 282 290 282 290 %8 | GPILEVD
300 e 300 292 300 288 | | GIIesvo
30 302 310 302 310 308 | GZaosovo
320 3z 320 | Nz 320 ng GI3051V0
340 sz 350 e 340 &3 i GRSV
350 Mz | 350 a2 350 48 GZIEIVD
360 I EES] 360 58 | GZISEND

-187-
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BRT2rvre BRT31vee

BACKUP RING
RAREFLON (PTFE)

BRN2:r: BRN3vee

POLYAMIDE RESIN (PA)

BRT3, BRN3 TYPE

@ Plezie designate NOK Part number and rype & siec om your order.
eld (Exampis) - Type Dimensions  BRT2 8 18 2

— Ty Sayi —— Mormial Sive of Bacioap
desirribesd 0 crder of nner i), outer deasmeten{D), and thiciosbasil)

* Part Number GN4TTIVO
@ Pleais check the spplication range on page D-4 before selecting the type.

BRATZAND ITYFE © NOE 15%F
daterial NOK J1BF
BRANZ AND I TYPE © WO BNP

F-138 = 188



BRﬂT‘I’PE, B RT3TVPE (MATERIAL: NOK RAREFLON) BACKUP RING

BRN2TTPE, BmsﬂPEmmmrm-mm

(B
ol ak 2, Blmsout_ Endless
fype BRTZ BRAT2 BRNZ _EAT: BAT2 BRNI
malendl L!"LF JEF iy L 19%F J18F BiNP
Ring [k D [ MO MO R
d [ (] | t Parl Bhusnies Pt Murslngs Part Mumbed F!H'Ill.ll_'l_!l' Padt MuTdeer Part Muriar
i) 18 GMETTIND GRMETTIFD G100 GROTIEND GROTEEFD GRE10101
1] o SN TTAVD GG TT4FD MO 0200 ENOTIIND (SNOTAIFD GNOTE20
14 24 | G TTEVD i g-umm G 0300 GMOTASVD GRNOTASF0 | GNEIoE
15 28 GMNLTIEVD Gl TIEFD GNE1000 GMNELASVD GNELL5FD GRET0R0T
18 o GHETTIVD CRATTTFD GMNINOS00 GEMOTSIVD GHOTS1FD GRF10501
18 | M TTEND GMATTEFD | NS 10800 GMEITIVD GHENTTFD Gl 1 080N
k1| GEN4TTIVD (M TTOFD GO 0T00 GMNELLIEYD ENELLEFD GNI10TON
20 B Gl TROVD G4 T80FD GMNOIGBDD |  GNELTYD ESNELLTFD ] ENGT0E0
30 2 GMNATEIVD | GMNATEIFD GO 0000 GMNOTEEVD GROTEEFD [t o]
- | X3 GR4TEND G TEE) GNS1 1000 GNEEVD 2| 020 GNE4ARD) | GNE11OOM
2 | 35 GMNATENND G TEIFD GNS11100 GNELITVD GMEL4OED | GAE11101
24 | 20 GNSTBAVD GN4TE4FD GN911200 | GNE450VD GNE4SOFD |  GNS11201
33 (3N TESVO N TRSFO M1 1300 GMNELS1VD (MBS 1FD GNg11300
o E-i G TEEVT GNA FERFD GO 1400 GMELETVD GNELSIFD | 11400
= a5 GN4TETVD G TRTFG 11500 GROTRIVD GROTAIFD Gl 1501
] G4 TREND GNATERFD | GNSNEDD | GNEIEIND GRELSIFD ENG1 1801
255 | 355 GHATEIVO GN4TEIFD GNITITO0 |  GNE4SIVD GNEASEFD GNS11701
F i £0 GMN4TIOND GRETEOFD G891 1800 GMELSSYD GMNELSSFD | G 1800
o8 s | GlATEVO E'HH-'IFQ | GN11800 gmm | GNEASERD GhE 1G0T
£ Gl THV0 ﬂ'l-l?ilgl'b [ GNSTE0H GRELETV] GRELETFD Gl 2001
i i1 | G4 TN ﬂlﬂﬂFg G ZID0 lELEEND GRELSEFD GNS12101
0 | &0 iGN TO0 OGN TR0 GMNG1 2200 GMEIEIVD (EMNE3E1FD GRNG12201
43 GMNATISVD G4 TSR0 RO 2300 GMELSEVD GHNELSSFD | GHRESYEON
nsL 415 G4 TEEVD Gl TIEFD GO 2400 GRESEOVD GRELEOFD GRS 2401
445 G TYTVD GRNATITFED GMI12E00 GMELE 1V GHELEIFO GRS 2501
e 55__ GM4 TRV GMNATIEFD | GlNS1 2800 MR GHELEIFD GMNG 12801
35 &5 GNETEIVD GMNETEOFD GO 2T00 RMGLEIVD GNELEIFD | G170
I 50 GMN4BIOVD GMLEI0FD GMG 12800 GMNIEIEVD GNOSI6FD | GaE 2800
355 ! 45 | GMABDIVD GRLEDFD GMI12900 GMELELVTD GREAELED GRER Z80N
.5 GMASEVD __gnm GMNE13000 GRETIOND GRETI0OFND GRS 3001
0 | 50 "GNADSOND GMN40S0F) GNOI3I00 | GNEESVD GNE4ESFO | GNS13101
56 | GH4SOIVD GN4BDIFD |  GNBII200 |  GNE4GEVD GNE466FD Ghe13201
45 %1 GMBWVD | GNISDFD N 00 GMELE VD GRELETFD Gl 0N
] GMLBEVD GNLBOSFD | GNEIMDE | GNESEVD GRELERFD GhG 300
' o ' GNABOEVD GNESOEFD GMI13500 | GNESSIVD | GNS4SHFD GNDIIS0Y
a7 | | GN4SOTVO GMABOTFO GMND1 3800 GNE4TOVD GNETOF) | GN913601
8 GNASOBVD | OCN4B0AFD =~ GNS1ITOO0 | ONETIVD | GNETIFD | GNS1ITO1
S0 L] GNEESV0 m ] i _m_ Gl 30N
_|I [T ) GNABOSFD | GNOIISOO |  GNEIZWVO GNEIZ9FD GN913901
&3 GMEIVe | GMNEIFD | GN91D00 Elﬂ_ i i ]
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i
|Baasout] (Erdess)
Type of ot Basoa ST Erdest
MOK tyoe BATZ2 | BAT2 BRNZ BRT3 BRT3 BRN3
MNOK material | 19YF | J1BF BONP 19YF NEF BONP
Moriral S of Baceg g MO l NOW NOK NG NOK NOK
_d | D 1t | PatMumber | Partbumber | PaiNumber | PatMumber | PartMumber | Part Number
a5 kX GHLE10VD GMNLE10FD GHI14100 GHESTIVD GHE4T2FD GMHE14101
L] GHAB11VD GMES11FD GMNOT4200 | GNEATIVD GNEATIFD GNg14201
56 66 GNATESVD GNATEEFD GN914300 GhE4T4VD GNELTLFD GNI14301
& o | GHAETEVD GMNLSTEFD GNG14200 | GNE4VD GNEL4LFD GMNI14401
LD i GNAS12VD GN4B12FO GMII4500 | GHGATSVO | GNBATSFO GNI14501
7 | | GN4813VD GN4B13F0 GN%14500 GHESTSVD | GNGETEFD | GNS14601
€3 73 | GMag14vD GNAB14FD GNI14700 GNE4TTVD GNE4TTFD GNg14TO1
£ B) GHEGISVD GiNSE1 5RO GND14800 GNELTEVD GMEATEFD GhNF1Le01
685 | 75 GNaB1EVE GN£816F0 GNg14500 GNE4TIVD GNE4TIFD GNI14801
67 | | GM4ESTVD GMEEITFD Mg 5000 GNELEIVD GNELBOFD GNOSD01
70 (1] GMNEBSIVD |  GM4E51FD GN3G3200 GNEISZVD GNG352F0 GN20S201
90 GNAS1TVO GN&B1TFD GNI15100 |  GNOS1OVD GHOS16FD GNI5101
T &0 | GMN2518VD GN4818F0 _ GN915200 GNELETVD GNE481FO GN315201
I I GNLBIEVD | GNasI1SFD GN915300 | GMGSE2VD | GNE4Er0 |  Gh915301
™ | % GEMESIEWD GMNES2AFD G SO0 GNOSEOVD GNIS20FD GhI15401
80 0 GNAEITVD GNEEANFD G SI00 GhE4EIVD GNELEIFD GHI1S501
o GNADIS ! GNAOS5F0 GNI1 5600 GNOS2TVD GNOSZTFO GN$15601
BS | GNEEETVD GN468TTL GNS0S100 GNE4BAVD GNS4B4F] GHS03101
105 GNLE21VD GN4821FE GNS15700 | GNOSEZVD GNOZIZF0 GHS15701
50 3 CNEELEVD GHAESER0 GNISB00 |  GNE4BSVD GNE4BEFD GN915801
110 | GN4105VD G4 10550 G 8600 L s LY GNOsasFo Gha15301
% GNABZZVD GHAEZZF) GNI1E0D0 |  GNSISEVD GNELBEFD GNS16001
| 118 | GMAg2IV0 GH4823F0 GNS16100 GNOFLSVD GNO4SFO G181
08 | 112 GN4224VO GNAgRLFD) | GNS16200 GNE4ETVD GNELETFO GN316201
wr | 115 GHNAS12V0 GHASTAF0 G600 G 8aV0 GNEsasFn GNI16301
120 GMN4115V0 GH4119F0 GhE18200 GNOSEEVD GRNOFEEFD N3 E£01
05 | 125 GNAEZSVD GHAEZSFD GNS16500 GNOFSSVO GNOFEGFY GN916501
6 | 120 | GNASREVD = GMN4S2SFD GN31EE00 GlELEND GELESFD GMIEEO!
nz | 128 | GNAERTVO |  GHAgITRD GN16TOD | GNS4SOVD GNEISOFD | GNS16TON
132 GNARIEVD GN4828F0 GN9IEB00 | GNOSTOVO GNOITOFO GNI16801
- . | GNIIVO | GNAIIFD GhNES00 = GNOSESVO GROSERF0 GNG16901
125 | GNEEIVD | GNSEBIFD N3 7000 GV | ONBSIFD G310
150 GNLOIVD | GNALOIFD GNSITION | GNE1ISVD GNE135F0 GNI1TIO1
135 | 160 GHABZIVD GNUEZSFD | GMNIITE00 | GNESSZVD GNE4EEF GNI17201
136 | 150 GBIV GNESIOF) | GNINTIOO |  GNELSIVD GNEAIIFD GHI1TION
40 | 165 | | GNARIVD GMNIBIIFD | GN9IT400 |  GNELSIVD GNEARFD GHOITEO1
s | 160 | GNASSIVD | GMN4SSIFD GNOITS00 | GNE4GSVD GHNESSSFD GHI1TSON
170 | GNeBXIVO | GMN4BIF0 | GNDTTEOD | ONG4SEVD |  GNSSEFD | GN91TEO!
150 | 185 | GH4BIIVO GNEATIFO GNSIT700 |  GNESSTVO GNE4ATFO QN1 TTO1
55 | 170 | 4 | CHaEMVD GNASI4FD GHGITE00 | GNGISIVD GNe43Ero G170
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BRT2rvee, BRT31vee
BRN2rvre, BRN3Tvee

L o L 0 d
: - »d ; L &
oM
m .~ i — | ]
Bt [ Ervias]

Type of ot Basat Eniess
NOK typa BRT2 BATZ BRMZ | BRT3 BRT3 BAN2
19YF | 318F BONF | 18YF _3BF BONP
| Norinal Sie of Backp Ang HOK [ NOK NOK. NOK NOK NOK
d | D t | Part Number Part Number Part Mamber Past Number Part Nurribes Pt hombet
155 e GNE15TV0 GME15TTD RO TR0 'l EH'lg'lE"M . GMIDIEFD G TN
160 | 178 | GN4E3TVD GBS0 GNS18000 GNGLSSVD | GNE4SSFO | GN9180OM
185 _ GNaSOVD GHASL0M] GNITE100 GNICZOVD | GNIGROFD | GN9IBION
165 | . | GNAZMVD GNAEIEFC GNS1E200 GMNBSDOWD |  GNES0OFD | GN918201
170 GNEEITY0 GMLEITFD NS EIO0 Elﬂﬂli"ll.'l_ GNESMFD | GNIIEEM
200 GMNEEIAVD GMNEE3RF0 GO B0 GMNESIEVD GNESIEFD GNE18E01
175 | 190 GMN4839VD GNAEIFF0 GNS18500 GNESOEVD GMESIEFD GNS1ESON
=] | GN4ssIVO GMEErg GNGIEE00 GH1031VO GMN1031F0 GNS1BED
180 | | GNTOVO GHL4TOFD GNSIET00 | GMEITZV0 | GNEIT2F0 | GN918TOM
205 | GN44ITVO GN442TFO GMI1ESD0 GHIDISVD | GNID3SFD | GNoIssDM
150 | 200 GNEBIIVD GN4B4OFD | GNIIBES0D | GMNGSOIVD | GNGSO4FD GNITEION
210 GHAB4TVD GN4B4TFD | GNOIS000 | GMESKEVD GNELISFS GNS1S001
200 | 220 | GhA385VD GMNE3BSFD | GNS1S100 GMEZTEVD GNEZTEFD GNI19101_
=25 | GHABEOVD GMNLSEOFD | GNS1S200 GN1050VD GN1050F0 GMN919201
204 224 GNEELI0 GMEELZF0 ﬂﬂlﬂﬂ GHESHEVD GMNESHEFD ENa1Ea0n
208 | 220 GNB43IVD GNEBSIFD GNO15400 GNESITVD GMNEBITFD GNS1S40!
210 | 230 | GNEZTVO GNEEZTFD GNS1E500 GHNEISIVD GNEISSFD GNINS501
20 | 20 | GRALLAVD GNELLFD GNF19600 GHNESHEVD GNESCAFD GNGTSEOT
725 | 245 GhNABLAVD CNEBL4FD GNS19700 GNESOOND | GNES0SF0 GHS1701
250 | GMLL1ENVD GENEL1EFD ﬂlﬂ.ﬂﬁﬂg GHNIDESVD | GN1DESFD NS0
=30 | GRMEEISNVD i.‘lll-l-ﬂﬂﬁfﬂ EMNS0ETO0 GMNES10VD GNESI0FD NSiTON
240 | 280 | GNBASVD GMNEB45FC GNG18E00 GNES11VD GNES1TFD GG 15801
250 | 2™ | *_g-umw | GNa455FO GNS15500 GHES1ZVD GNES12F0 | GNS1S501
b4 G151V GN4151FD i i GHIOTEVWD (M 1078F0 (RSO0
255 | 280 | CNABLEVD GNAB4EFD GRS20100 GNES1IVD GNESIIF0 G010
260 | 285 | GNABATVD | GHABATFO GNI20200 | GNE514V0 GNEL14F0 [ e )
25 | 290 GNABLBVD GNAB4BFO | GNS0300 GNEJIEVE | GNEIIAFR) G0
297 GNABEVD Ghe843F0 GNSR000 GNES1 EVD GNES15F0 1
270 | 295 I GNssovD Ghalsarn GNEFOS00 GNES16VD GNESIEFD GhE20501
7 |
280 | 305
g _ i
20 | M5 L
300 p T
e
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DUST SEALS FOR OSCILLATING MOVEMENT
NOXLAN (AU)

(Exampls) - Typs Dimensiors  [LER 35 45 4

* Parl Husnbar FO20330

B Please check the application range on page D=4 before selecting the type.

Matarial MOK LM51 -+ Matsl sodl ring (SPCE)

F-142
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DI-I2T\"FE DUST SEALS FOR OSCILLATING MOVEMENT

B

Mominal Size of Dust Seal Housing dimensions HOK

d D [ #d D H Part Humber
35 45 4 3 45 A | FO2032F0
40 50 & &0 50 st FDESIET
50 60 | 50 60 FDSS30E1
55 68 | & 55 (] 6L | FOeIe6E]
&0 % I & | 07 ! FD3192E1
ES B0 &5 & | FOSG4ET
T 85 Fid BS5 FOSSE2Eq
75 20 75 90 | FOAS38E1
85 100 B 100 | FOSE0E1
95 110 B o5 130 B FO3aTar
114 125 1 125 FOSG83E1
120 135 120 135 FOea38E
125 140 125 140 | FD2995E1
: 140 155 140 155 | FDET14E1
145 160 145 160 i FOET13ET
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DUST SEALS FOR OSCILLATING MOVEMENT
NOXLAN (AU)

B Please designase NOK Pan number and type & sirc om your onder.
(Bampie) - Type Dimensions DI 140 170 10

Type Sgn Size of Dust Seal

Merniral
described n order of inner diameter(d), cuter dameten| D)), 2nd heightin)
* Pari Mombar FIrSsGac0

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

Material |hmm+|-l#lll*um

F-144 - 194 -



D LIﬂPE DUST SEALS FOR OSCILLATING MOVEMENT

) R
Morminal Sare of Dust Seal
d | D [ h I

140 | 0 : 10 140 | .
= | w0 | N 1%0 | 0 111 FrasseED
- 5 L i FDS712E0
160 190 180 190 = FD&710ED
160 190 180 190 | FD4T10ED
7] 20 i 70 200 i FD4TIZEQ
175 205 E 175 205 ais FDE711E0
180 =00 180 200 FD&ET2TED
18 210 13 180 210 13 1 ] FDETE5E0
= 210 190 210 i FDS728E0
200 220 & 200 230 gt | FDET29E0
200 — 230 | 200 230 FDE730E0
220 | =50 =20 =50 FDSSTSED
£ 1 28 14 220 235 TR FDETT4ED
230 o 230 255 & FDGTI3ED

— a0 270 13 240 70 1330 FDGT24E0
240 275 14 i 240 275 1431 EneTEAEn
250 2% 13 | 2s0 ) 13| FDETZSE0

- 195 F-145
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e «HANDLING OF NOK PACKINGS

1. REMARKS FOR DESIGNING CYLINDERS

B CYLINDER TUBE MATERIAL

Use cylinder tube materiale ypecified by the Japan Indunal
Standards Hydraulic Cylinder (JIS B 8354). Aluminum
alloy. bronee, brass, Monel metsl snd woft staimlesn tee] may
be wsed for low-pressare applications depending on
circumstances. They are nol recommendad for uie over long
periods of ume dee 1o poor wear resistance. The following

< Tabie G-1>
Words Material
JIS G 34TI
[Carton steel pipe Yo cylince tubes )
Material for lubes 1o o ye
Carbion s e by ety s
JIS G 4051
Maborind for rods | oy, shout eoalesind for reechericel shuchres)

HINSIDE CYLINDER FACE FINISH AND
ROUGHNESS

Gencrally, 3 honed fnish and 3 bemizhing finich are recom-
mended for the inside face of the cylinder mbe. Avold fimksh-
i the face with & pattern alipned it a Laeral direction.
Specially, wd hubrica Nication. bersishing i
respuured.

NOK uses 04 - 3. 2pm Bmax (0.1 - 0U8pm Ra) a4 the inside
face fimish on a cylinder tobe &= siandand,

B ROD SURFACE AND ROUGHNESS

OE — ).fyerm Rmanc (0.2 ~ 023 Raj wish boff fimich, after heat
reatment. plating the steel with hard chrome is
recommended for rod suilsce. Mever use decorstine:  miche]
plating o chaoms:,

Colinder rod wsed lor constrection machinery i likely o be
swored by sands of pebbles, 3o minimumm handasis should be
60 (HrC)

B ROUGHNESS OF INSIDE FACE OF
FITTING GROOVE

Since a rough inside face of the fitting groove affects the
scaling of & pscking. wse 5 finich valee mentionsd on the
Dimensional Tahle. In fitting ihe packing, it is sasily
scraiched, o finish ithe top end of the groove compleicly
removing any buarrs, sharp odges and scans.

G-2

- 198 -

M BEARING CLEARANCE AND
EXTRUSION GAP

Since beaning clesrance and extrubon gap greatly affect the
packing performance, make them as small ¢ possible. (See
Dimensional Table for bearing clesrence and ext - rusion gap)
Mever use A packing in such 3 way thai the packing replaces
a bearing.

<Fg G-1>

B DESIGN OF PACKING INSERTION PORT

There is an inmerference on the LD, snd OUD. of the pecking
i achieve sealing performance. When installing 3 packing
in a cylinder, the lip of the packing. its most imporntant pan,
is easily damaged, if the size and construcuon of the
chamfered edge of the insertion post 2re poor ¥,

Especially. apply steppsd design 10 any threaded part a3
showm in Fig. G-2. (See Dimensional Table fior size ).

# Moy grooueds, spings, oic




2. INSTALLATION OF PACKINGS

When installing packings, fiting constreciion differs from
one 1o another depending on the type of packing. The
insdallafion method will also vary. It s postible o install a

an inbegral groove, bt ia other cated, i i€ pootisary b0 use &
split proove constnaction, the detail of which is mentioned in
cach page shown in Table G-2. Scc Dimcensional Table for

packing with a small prolfile design and a combnaizon seal in comsinaction of ihe g groove.
iy G-25 List of irstalafion madods
L CorsrpSonol grocws | Meodan U packing | MErs rubbsr pacdng Cormbined seal Cnher packing
T [Fitiaten method A atafaton meftod B batataton Totod :
Packings for piston sealy |00 0ROV | ipage Gl | (Page 0-3) | Poge 6-4-8) i PO
E""“""""?T!]ﬁpﬂm A packing can be instalied easly. Installation method D (Page G6) [ o "
Instataton method E |stalation method F | Iatalaion method G | e ey i Page G
.ﬂ"ﬂ‘h‘lﬂ“ m :w: ]‘1 TH “:LG i A T : --------
e ML ym A packing can bi instaled easdy. Instalaton method H (Page G-7) wﬂ-um-ﬂ
of sty |
dErg et |
pEonpaddng |

frttgral grocve) ISkt grogva]

T T el

Y 'hﬂdhﬂhﬂlﬂﬂfﬂﬂhiﬂdhﬂfﬂﬁmmm-ﬁwm
Yote ) incstal the 1) packing in swch a disection hat s Bp comes. 100l pressure sikde as 1 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

F

(MAIN APPLICABLE TYPES: OS5l QOUIS, UST)
Some of the parns with & sreall dismeter cannod be ifstsibed s
an integral groove. Befer 1o the Dimeneaon Tahle,

INSTALLATION METHOD

(DPrepare a pivol with arm which corresponds to the
dismeter of the piston rod.
@ Firnt of all, be sure 1o apply hydraulic oil 10 ensure easy
installstion of the packing on the piston rmod,
aFig Gd=

<Fig G-I

B METHOD B: INSTALLATION OF A NITRILE RUBBER
U PACKING IN AN INTEGRAL GROOVE
(MAIN APPLICABLE TYPES: OUHRI, USH)
Some of the pans with a small diameter cannot be installed
ini 0 indegral groove. Refer to the Dimenaion Teble.

INSTALLATION METHOD

The packing can be easily indtalled by insenting it in one side
of the groove and streiching the other side of the packing 1w
fit in place. (Fig. G-8)

(3 Fin pan of a packing inso the installation groove as shown
in Fig. G-3.

(i Hold the packing with the thumb. then install the pivol
imbis the hole 2% shown in Fig. G-4.

(5 Rotase the packing once pressing down the arm handle 24
shown in Fig. G-5.




B METHOD C: INSTALLATION OF COMBINATION
SEALS IN AN INTEGRAL GROOVE
(MAIN APPLICABLE TYPES: OUHRIL, USH)
In case of combined seals, comrection of Rarcflon ring is
necessary after installing the back nag and the Rarcflon nng
i the imiegral groove. Installston method and comeciion

mcihod are explained below.

<Fig. G-T»

wFig. Galiw

«Fig. G

(D Prepare a slide tood and push-intools  Dinstall the back ring imto the fitling ~ @Fit the shide wol in the pision. Then
shoan i the figare. Flash clean the groove. Mever over sireich or over quickly push in the Rareflon rimg
ingpde face of the cvlinder and the bemd the back ring when insialling it msing paesh-in tool
hiating, jprooo: before: installation.

Rarefan Tr Ereae
0 L]

[INSTALLATION TOOLS FOR RAREFLON RING) i

Shapes of tonls used for installation and comection of the -

Rareflon ring are as follows. Sizes for each pan of the push- A

im and shde tools are scooeding o the sires of the Rareflon

ring ([, T, h) and the pravon | 8 A, B, HL

EPG PACKING SPGO PACHING
+D T *D T ‘D I T
H--3585 16 _231--400 28 2025 | 18
¥~ | 19 401630 | 4.1 o6 | 125
[ el~100 | 24 B~ 1000 | 45 G1~160 | 20
101 ~ 160 29 1001 ~ 1500 7.0 1B1~400 | 25
w280 | 38 | 1soi—1700 a0 - = = =

<Figy. 3-10c Puzhdn ool [Fansion)

, ¢ (D+32)
T4+10 | C HA—20)
> | &
s
* o
R )
By /N
I
| I e o, [ —
_L_ ¢0

-
L= ]

G-4

g G-11= Shide tool |[Ranelion or metslic )

#LA—30]

! B o

&3

B+

| B8



@® CORRECTION METHOD OF RAREFLON RING

'CORRECTION METHOD 1.,

For combination seals, cormect the Raseflon ning after intalling SPOW packings, camy out the comection. On the other hand,

the back ring and the Rarcflon nng in the fitting groove. For carry out cofmection acconding o the correction method 2 for
packangs whone norminal mambers exoeed SO0

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

(D' Prepare a twist bar and adapter as (Z/Hold for 10 seconds or more. ) lstadlaion s completed by the sbove
shown in the fipure, Set the twist bar steps. The internal and external
and adapter as shown. then set the crcamference faces of the Raneflon
Raseflon rng i the conter of the hand. ring affect sealing performance, so be

[JIG FOR CORRECTION METHOD 1] 3

<y, 5-15 Adapier (Rarefion| «Fig. G-16= Twist bar [ lfgtal and Polpesier band wih cames)

(et L)
ot o gy | g0~90 | 95-150 | 160~0
M w | % | . | 30 I S e
| w 10 = | = 1 = | Push-in jig. shide jig and adspter are manafactared by
[ mi 1% = = = | NOE. Kindly place onder with s
[ b2+a | Gzt | Da¥? | De+w |
a [

oo [ iy et of oyfiraien bt

‘CORRECTION METHOD 2.
<. G-17> «Fig. G 18> Cornbchon fubs et

L.
i e

!

(I Prepare a corvection tebe shown in Fig. G-17
Dlnsent a piston afer applying hydraulic ofl (ofl actually
wied on the engine) and pull the piston moot after having
lefft it there for abowt 10 seconds.
- 201 - G5



@ SPGC TYPE PACKINGS

For SPGC paciongs having imade doamcier below o S, wie drvided
prooves. generally,  When e dnided groove i nol svalable or o
e diamneter of the ovlinder iybe o %0 or more, First imsall O-ring
in the fimng groove and then eotall the Rarcflon ring with a w0l

EXAMPLE OF INSTALLING 2-2
PACKINGS FOR ROD SEALS
MMETHOD E: INSTALLATION OF NOXLAN U
PACKING INTO INTEGRAL GROOVE
(MAIM APPLICABLE TYPES: ISLUSI)
Some of the parts with a small dismeter cannot be installed

(D'When using a backup ring together, first install the buffer
(2 Preparc special plugs and push-in rods switable for
respective dizmeiers. Use soft resin for maierial and it
mscesssry o make the apper pars of the wols dide imlo

) 'When the wppermost part of the packing is pushed in with
a special push-im pod, the packing can be instalbed eacily

Processcs shown in Fig. G-21 and Fig. G-22 should be

completed 25 quickly a5 possible in order o prevent &
permancel deformation of the packing. Be careful ol

Blackig ing

shomm inthe i
im a0 imbegral groove. Refer io ibe Dimcnsion Table.
] F \ [INSTALLATION METHOD
-Bolow 56 | 13 -
2.0 2 r fing into the fitting groove as shown in Fig. (-20.
<Fig G-18>
[ et
G==1.0
o the packings smmoothly.
L J,:_ IL:HT Fit the packing by hand as shown on Fig. G-21.
x E .
| & 1 2
g =L - i the fiting groove, making a “Click™ noise.
T e
- [=rr= 0 stop or intermapt the operation in the middle.
Moty Wor Dl F, nplge o T o bl
@ SPGI TYPE PACKINGS |
SPGI packings can be installed easily by hand in the same I
way & nitrile rubber U-packings. Fig. G-20

(Refer vo INSTALL ATION METHOD B oa Page G-3.)

B METHOD D: INSTALLATION INTO DIVIDED
GROOVE

No gpecial tool is required for instzllation into & divided
grooeve. Peckings can be easily instalbed bey haand.

Be careful not w0 sorasch the paciking by the fitting groove or

angle.

—r—————




BEMETHOD F: INSTALLATION OF NITRILE
RUBBER U PACKING INTO INTEGRAL
GROOQVE
(WA APPLICABLE TYPES: IUH, USH)

Some of the packings with a small deameter cannot be installed

o am integral groove. Kndlly check 1 wish the Demensonal Table.

ll'lIST.MI.:I...ﬁl"h‘.:lll'lIAIEI1-Il:!rI.'.\‘1

(D Deform the packing into a heart-shape with the fingers as
shown in Fig G-23. At this moment, be carclul not 1o
“scraach™ the packing with “nails™.

Install the packing as quickly as possible in onder o |

| prevest permancet deformation. |

2 The packing inserted in the fitting groove may get a Hiule
wanped, 3o cormedt it with a fimger or spatula,

EMETHOD G: INSTALLATION OF COMBINATION
SEAL INTO INTEGRAL ATTING GROOVE
(AN APPLICABLE TYPES: SPN, SPNO)

The combinaion scal cannot be installed mio an intcgral groove

on & rod heving s rod dameter below o 50

In the cate where the rod diameter exceads o 3, take the

Folicmwipsneps wy imzal] the comibination scal

INSTALLATION METHOD

@ trser the back ring into the fitting groove.

(2 Prepare special plugs and push-in rods suitable for
respective dizmeters.

3 Tnstall the Rareflon ring mto one side of the fiming groove as
shown in the Fig. G-24 and push it in with the pusdh-in rod.

Ll

Do ot rwist o dieform the Raneflon ring into a hean shape J

Fig. G-24>

B METHOD H: INSTALLATION IN SPLIT
GROOVE

(Appicable to packings for rod seals in gneral)
@ U PACKINGS
Mo special tools are required to install U packings from the
heel. All packings are casily insertied. When installing U
packings from the kip, be particulaly caneful not 1o scratch
them with the top end of the fiting groove. U packing can be
installed by amother method using @ bushing for assembly
and a puth-in rod 2 shown in the Fig. G-25.
@INSTALLATION OF COMBINATION SEAL
For installation of SPNC packing. pre-assemble the back
ring (Q-ning) and Rareflon ring before installation.

The back ring and rareflon ring con be installed separately
with 5PN and SPNO types.

Fig G-25-

G-7
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EXAMPLE OF INSTALLING 2-3

C-SHAPE PACKINGS
(Applicable types: CP1, CPH)

Design hatmg grocme of C-thape packang so that the packang it
tightened properly 25 shown in the Figs. G-25-1 (a), (&) and &),
Deformation as shown in Fig. G-28-2 occurs when the

packing i over tightened.

EXAMPLE OF INSTALLING 2-4
V-SHAPE PACKINGS

(Main applicable types: VI9F, VIEH)

Some of the parts with a small dismeter cannot be installed
in an integral groowve. Refer 1o the Dimension Table.

INSTALLATION METHOD

(DClean inside the glind well and apply grease or kydraslic
ol lightly.

@ Apply grease or hydraulic oil on the packing face,
securely imsent packings one by one 0 svodd radsting of
Warping.

@ When glands of V-shape packings for rod seals are as
shown on the Fig. G-27, be carclul not 1o “scrasch™ the
top end of the lip by threads or chamiered part. Make sure
Ehzre = B0 “TEmover” of s on the chamiered pant snd
theen in sen the packing.

<Fuy. G-PB> Max alowabie Lghienng

§ e T Tr T

h

NI

E:—n“} TR ap—
AN
A I\
X
AV

g G-28-2>

b} Exwrpie of ixingwihi bok  [d) Exwmpie of poor ingiailesen

@Tighten the~packing holder™ just enough to fix the
pcking. Onver ighicning will incresse friction and wear of
ihe packing and shonen iis Life.

® The fabric reinforced V-shape packing may be
compreised by service piessure while in e and shifl in
the gland 1w caute leaksge  Apply additional tightening of
amount of tightening must be within the limit given in
Fig. G-28. When only using rebber V-shape packing, do
md apply additional packing.

Py WP Wi reendceced bl W-RRage
_,_.--""" 4T n-n-‘rh e nﬂi:ﬂ:ﬂ;:
M ﬂ_‘# TRe e L

G8



EXAMPLE OF INSTALLING 2-5

BUFFER RINGS
(Applicable types: HBTS, HBY)

Buffer ringt can be installed into integral grooved.
@HBTS

As same steps for SPN packing imstallation, install HBTS
packings following to the installation method in page G-7.

Pay atiention to the dircction of the Rareflon ring as

showm in Fig. G-28.

<Fig. G-28>

o

=

@HBY

Insuall the packing as deforming imto 3 heart-shape with
hnpers. Then ssembled the back ning.

Pay alention 1o the direction of the Rareflon backup
ring 25 shown in Fig. G-30.

<Fig. G-30>

=) i

3. INSTALLATION OF DUST SEALS

(Applicabio 10 dust soalks in penoral)

@ DSI,LBI,LBH

As 3 dust seal i a single pan. deform it into a heant shape
ane install it carelully being careliel not o “scraich™ it wath
“finpers”

@ DKI,DWI,.DWIR,DKBI,DKH,DKB

Duit seals are prested in a fiting groove. Prepare prews-in
tools ax shown in the following figure,

:mﬂ'ﬂl METHOD

('Set the dust seal horizontally 1o the housing hole.
@'Wish a press. carefully push in the dust seal using

arvitallation tools w0 o ot to deform the dutd seal Bp mor
to inclin the dust scal.

<Fig G31>

@For P 5 reler 1o T Durarisords Tibis



4, REMARKS ON ASSEMBLING
CYLINDERS <¥g 63

Sealing performance of a packing is greatly infleenced by
the method of assembling a ¢ylinder. Please check the
following points.

I. Eliminate forcign materials from the intermal face of the
cylinder tube and interior of pipes.

2. When using packings from storage. do mot use those that
have foreign material such s dust, sand et 34 this will
cause leakage.

3. Apply hydraulic ol (the same oil used in the machine) to
the packing. gland. rod surface and intemal face of the

4. Put a protective cover over the hip of the packing $0 that il
does not directly contact the “thread™ and steps.

5. When it is necessary o let the lip of the packing pascs
through a heydranlic pressure pont as in Fig. G-34. lightly
push the lip with a spatula (resin). This prevents damage
1o the lip of the packing by the chamfer of the pon.

PogaT
Chamfer ax shown in Fig. (G-35 when drilling a hole L )
direstly on the cylinder for a hydraulic port. “ 5

G-10 - 206«



5. REMARKS OF STORAGE
Whe storing packings. please check the following points.

1. Do pot open the packing uanecessanly. “Dust™ may stick
b0 the packing of scratch it

2. Avoid exposure 1o direct sunlight and wore in a cool place.
Ultraviolet light and humidity may somctimes promote
detenoration and dimensional change of nbber and resin
raicrial

3. When uoning products abready unpacked, be careful tha
foreign malemals do oot stick or become embedded.

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

4. Do not replace packings near any heat source such at a

5 Do nod place packings pear elecinc mobors or egquipment
EEDETIlnE CRO0E.

6. Avoed hanging packings with a aml, wire or suspending
them with a stinng a8 this may canse deformation and
scrafches on the top end of the lip.

T. Somenmes, color changes of whate powder appears on the

suifzce of packings (blooming pheasomenoa). This will
ol affiect the function of the packing.

&. Rarcflon rings of combination ieali may be easily
scratched il dropped or impacted by an external force. Be
carefol when handling.

G-11
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“-WHEH LEAKAGE OCCURRED

B CAUSE OF LEAKAGE

In thiy chapecr, we will introduce the main causes of ol leak-
age from the scaling and examples of countermeasure.
When oil leakage is observed, first check where the leakage
occured. Sometimes a deposit of grease is mistaken For sl
leakage. I lcakage from the seal is confirmed, wee if there is
any abnormalities with the scal contact arca.  The following
cxamplcs of keakage are classificd into two growps: Cases
where there i no absormalities with the seal contact arca,
And cawes where shaormalities sne obssroed with the seal
oLt e

<Tabla H-1>

-humuuﬁuimli- *"'““'F :h-r-ﬂh1l

s Somening abrormal 1 P sl fuﬂmﬂmmwmﬂﬂmm

dobl 1 Hiimhﬁﬂﬂﬂ“““ﬂﬂw
Nete 2) A and-dusl periormance Bhd sealng paricrmance o of conbradiciony nafure, B B receisary 10 ik & DalaRlE
Bcording o Tl respoecive Importanco.

H-2 -210-



CAUSES FOR LEAKAGE WITH SOMETHING ABNORMAL IN THE SEAL

«Fig. H-1»

- 211+ H-3



FAILURE MODE AND COUNTERMEASURES

NITRILE RUBBER PACKINGS
~ Appearance
Fact Condition 1 Cause Countormeasunt

“:E:'""‘“ - b Hioh @ In case of a piston,
| @Hsat generation changs o 5PG (SPGW),
fuﬂﬁ': rﬁmm- i cate of rod, wee Bufler
a linger and cracks | ' | .
S |
1
i Lowend 0l femperature of
W Hh ool leerpeeatyre charge 10 heat ressiant
material (Bucring nibber)
The whe packin hand- |
wns and lip deflecls i s e el e e et |
gready and whon bend
with & finger, cracks ;
sopear .:""“'I e ol o _ | @Change 1o ol resistant
ncompatibility of adl rubsber malerisl
Hl.ﬂ_l-urmllmd @ Porow od.
B Deteriortion of od

The shding surisos
shows waae with glogs,

@ 5liding was extremely
ol shols and Calrsed
i

B Roughiness of shding e
pood)

is mappropriaté (1oo

@ in case of a piston,

P Changs 1o necomrmnded
wﬂ'ﬂl.

@ Eccentricity of rod and | @ Make eccentricity of

installation within e ol

I @ Change wear ring and

H-4

&t ond porton of B or- @ Abnormal wear of wear
Baaring matenial io Shodd
mﬁmun:: fing (piston) and bearing | LR and
ing lap (matching by ecasshv lateral iad. o
sy of Iaterad load). | hadny
- 212



Causa 'r Counlarmaasung
|
@By edemal force such as '

by hanging on & nad of | Dimprovement o Ao aps

Buijjjamg

(fﬂ_\_}% | @inficence of ceaning By | @Changs chsaning loud.
f wid W HEemow Clganeng boud.
- ) B e '.-_E

i Dusst and cotiings embec- | iNRemowe forsign materials
ded in the sliding face Eticicng 1o the eguipment.
S 0 POoT Claarng.

F--———-———--l-l-llll-d-llllllllrlllllIIIII'|IIIIIIIIIII

| @ Embacded torsign mater-
al or embedded moined
products dus 10 auidize- | THenew ol
BoA,

-213- H-5



i Cramgs o OUHAL
@ Crangs 1o SPG (SPOW)L

@ Countermeasunes shown
& pages 112 and 113,

Bin case ol a rod, wse
Il 1

ring ;
| @ In case of & pition,

change o SPG (SPGW).

_______________________

| § Change 1o packing of low

temperature resistant

i L rpecee the s and
ook of rnstalaton

H-&
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FAILURE MODE AND COUNTERMEASURES

MITRILE RUBBER PACKINGS
Cause 1. Countprmeasurg
B Mol ta spen DASKAQE
WOzone cracks by expos- unnecessarily bul lo
ing packing to air 100 #ioen f in & cold place as
long. saaed.

T @ Not 1o isave packing

@ O0zone cracks by leanving | jnstalied with piston bul

| instaled wilh peston. 10 aspemble nto Cyinder
| as unckly &8 possible.

i Causing & kangs Gap. :mmm
' R e ee——
& Too st o dnd redaiict Th i
® Use bt g togatne
P The construction of nssal- |
lation part is inappropr- | i Correct chamfering
ate

$Gap generated dus to :
incsniffaciaand rigacity of sup- .lﬂ"""wd"“:
port plase.

Correct the size of bask

up ring.
Change backug fng mane-
i 10 RpprCprate one.

e
¥ Inappropriale backup
ring. L]
||

{immw @ Raduce Gdnsion §ag

Exirusion at both the
mmwm ..----.----.-.......---.---r.---u---r----. -
Ewneie g Fireg. @ Change backup ring o
Tt of & moee rigid Mmase-
el
- @ nappropnite e fog Bhlake thicknass of the
| DRCieD Fineg Tackn.
| EVUss buller ring logether

«215- H-7



FAILURE MODE AND COUNTERMEASURES

ELILU |

@ Pressure higher than | @0 case of pision, change
NP 13 shways eoeted o SPG.

Abronmal wadr at part
of the circurnierance of

@ Change wear ring and

bearng material 0 Those
the siiding fp (maich. fing (passon) and beamng | . .
ing the draction of lni- Sicass s | mmmund:
eral lnad). | ey
i
]
@By extemal force such a5 |

Partial cudl, déct on the
g of She bp

B inpaoviment 10 SI0ragE
By Randing oh & nail of
s | meted

e e e O e e B e Y e

® Cut and dent Cue 10 | o mmanng material and

“overtum” oo malng | oaug s cmooth 50 88 net
mplodiel whan Biing. | weause “overtam”™.

_________________________________________________

@ Cut and dent by driver. |
e e i Use filing ficol.

@ Due 1o "overturn™ of | @Increase chamiering of
chamfered part of the e TuBEIng manerial Snd
maling malerial ai the maion il smooth 50 &S not

{ Ervl f B T T

B e e o S o o e o o

i Due 1o “overurn™ of | @ Chamiar the mating
chamigred part of the rmstsvial socondng o e
maling material al the | Dimensional Tabie and
Eirnats ol fising) rraalo i Srbolh S0 A% ol

o caute Towertuemn”,

H-8
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uoIBnINg

Trace of small dent

exisls from the heel $Use backp ring tagether.
sige of the shding sur-
tac o the ecge of e S ] [Ny e T
lip and @& thin filmniog
extfusion Iraction is
lefit o g el . Lsa
®c [ ..ﬂmﬁuw
W Usa bufter nng logpether
' . | @ Fscuce the extrusion
@ Excessove extrution gap MWWM
B T e e e et
dus 10 & SEgnEcanl waar @ Changs: bearing material
The heel partofthe | ofbeaing. =~~~ | Wanicemprsisces.
sliding side shows Blse bacagp i
wxkrusion and il Excataig prasssa Al re-makied
ol calor inte red all Fe S .----.!.H?‘H'.'?‘.‘-“..--------
: B Crangs of color inlo med
- i
h:::&lim::
Hﬂuullllimw
l
T oo gicha of B e
PTFE baciup ring s il ingulicsanit strengih amnd |
partialy ke ofi, from wadr réslstance of the .Immuﬂmm

where packing has
ey Sl CholoeTreed

- 217 -




FAILURE MODE AND COUNTERMEASURES

—

anjjey

Bupuing

D — B Change rubber malerial
-m T to the one with better
Foal rosstance

Inhlﬂlui!imhtmd

@rcompattity clolsndnd | gy packing and change
bt matenial Detenigrason | the material of o pack-
ol | ing or the hydraulic il

Heal part on sliging
sicke is foen off I

lin case of Moodan pack-
@ Generation of excessive ing. change o OUIS.

L Y BChange 1o combination
sl [(SPG  SPGW).

partially burned and

W Fasigpus Bilre dug i Ing- | @i case of & rod paciing,
QUEnt SRS DORSEUNG. JE DM P togeTer

o

W Burrng Dy adanstc oome | B Colantof MabASutos BT
i of T skl 8 paids 12 and 13

H-10
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FAILURE MODE AND COUNTERMEASURES

| .Pﬂl’ installation in the W Shown Al 6B,
| irfegrated groove L

- 219 - H-11



FAILURE MODE AND COUNTERMEASURES

COMBINATION SEALS AND PARTS CONNECTED WITH SEALS

Appoarance
Countormoasuro
Fact : Cause
¥ By ambedded loreign | INRemow lonegn materal
| material such as metal | @ Provide cortaminaion seals #<2T)
| powder, et | o bt e of e packing
1
:
| Fedush exifuton GAp
| @Change material to the
W Encocnivg ainuson Gag ey wilh Pagihebd ragidity
@ Change 1o SPGW with
Iamciog ring.
i
i ;|
E @ Reduce extrusion gap
2 W Encaisive enirusaon Qap @ Chafgs the matadial of
@ High poessure the backup ring 1o the
N3 weEn Pt Py,

@ Ecoentricity due 1o abnor- | @ Change the material of

mal Wil of weal [ wedsl g and of bearing
Aootcigmmtce |  S400b8cotaly | Do P e
e T E LT
oy @ Sicing face of the matng | L

rrsteral @ pactly soug. 04 ~32 s m Amas

One side of the wear | @ Burning by adiabatic | g on o cace 112 and 1

ey s carborered ; W""'ﬂ'l 13
! |
|
|
|
| |
| @ Existence of foreign |
| material in ol and in pip- | @Make sure to carry out
ings. | -
Forsign matesial is
ambedded el gnd | -ccccceoessssssenmsaas . R —
BESLP Fing. ® i | @ Change ll:“m;l-nud
Producton of melal AT
dof & @ sl of seifure | hhﬁ“w“
of  peston and Cysnder aganat th terad kad
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L A7 50 R AR
‘.TECHNICAL DATA

1. JIS STANDARDS FOR LEAKAGE AMOUNT (Jis B 8354)
M PISTON PACKING (INTERNAL OIL LEAKAGE)

NS (JAPAN INDUSTRIAL STANDARDS) states that,
when the maximum pressure is applicd to one side of an
immobilized piston and the amount of oil leakage to the
other side of the piston must be kews than those listed in the
Table 1-1.under the test condition shown in the right. With
combaned seals (SPG, SPGW), the smousi of the internal ofl
leakage must be less than twice the figures in Table 1-1.

Testing Conditions
e T | I Hydraiee of, unlgss spacifisd ofhereoe,

shal ba eouvaient io 2 nds of habars 0d

specified by JIS K 2213 with viscosity
grace B0 VEIZ or VGG

Ol temprature & 50 £ 5T unless spocliod ofharwits.

I-2

MRAKIMILT OpeTaling prag-

Pasonspssd -0
<Tabla 1-1> Accepiable amount of internal oll leakage for piaton packings it 3 i 1 Deminy
0. mm) | SRR || 1o (mm) e || 0. wm) e
rRins | 02 I 100 20 . 200 78
40 j 03 J'; 125 28 20 (224) 10,0

| @ | os I 140 a0 250 1.0
63 | 08 | 160 50 ;
80 [ 1 | 180 63 |
| Accopaaiie leakios Aouet a0 ctencad tad i double of e Fited valo
B ROD PACKING (EXTERNAL OIL LEAKAGE)
NS states “that there should be o leakage, except from the <FIG. 2> PISTON SPEED
rod, under any operating condition. when piston makes Cylinder aube LD. (mm) Piston speed (mm 5]
reciprociling molion under the 5 condilion a8 described 95 40 B B3 8400
below with regard to exiernal oil leakage of hydravlic 80 100 125 [ 8—300
wylimder.” Oil leakage from rod is classified imio Type A T R -
Type B and Type C as given in Fig. I-1. it I 8~-200
<FIG. F1> Acceptable external oil leakage
- Test conditons
Ol upad 2 kinds of BS K 2313 (Added
E - furbing o) hydrauic ol with
2 P Eondity IS0 VG2 or VGLE,
i o Temperature of ol 150 25T urless
1.0 P A oenege  Specifed
> Piston speed : To be decided acoonding
‘,a:; 1 e e damensr of e
5 e cylinder tba. (Tabile 1-2)
2 J indgrnal prosgune © intomal prossurs
= = gonerated in the cylinger
§ shall not exceed, at any
£ Lose P —r—rrl moment duning e 108!, the
2

#ure cucopt hydmale pros-

32R8 8
2
;
£\
'li%
13\
{
i
:




2. AMOUNT OF OIL LEAKAGE AND WEAR OF PISTON PACKINGS

Il Relationship between internal surface roughness of the cylinder tube and amount of oil leakage
Fig. 1-2 shows the relationship between <Flg. 1-2> Relation between Internal Surlace of Cylindar
internal surface roughmess of the cylinder Tube and Amount of ol leskage whon

iuwhe and ithe amount of oil leakage for

piston packings (SPG. SPGW, OSL., 4
OUHR). & d"le
3 , sFG i
Tes! conditions “"Ir/;:p”-(
Pretsucs  © 17.7MPa [180kg! ~ ervl pGW
{Contiant)
Sarg * 100men

Piston speed @ 100mm .5

108 usad Bor test © Turbine ol grade 2

Temperature of of © 60707 (inthe
fank)

T imsacie ciameder & # 100

Shding deslance @ Blkm

| i
0541z a3z 53 25

Indernal surtace roughness of cylinder lube Rmax ( gm)

{Buipns wooiLAw ) oman) po jo wnowy
I

@ 15 allows the internal oil beakage 2t static condition &5 shown in the
Table 1-1, but no intemal oil leakage has been found on any
packings with this west.

B Relationship between internal surface roughness of the cylinder tube and amount of wear

Fig. 1-3 shows the relationship between <Fig. 1-3> Internal surface roughness of cylinder tube and wear amount
imberasl seifsce foughtess of the cylinder
ube and the amount of wear for piswon

packings (SPG, SPGW, OSL, OUHR). 07 | /7: / /‘
Test conditions
Pressure :1{:.31.:-. |;w;am [‘ﬁ// /
Eroks = TO0emm

Pfon spaad | 100mm. 5

O used for st & Tk o grads 2

Temperaturs of ol | B0~ TOC (In the
Eank)

Tube inside dlametar & ¢ 100

Sliding distance © Blm

]
S -
2|

. SPGW

{8 o Buppnd jo Juncuwny
Rk & £ & B

=]

125
Iritemitl Saafdy posgiess of Cylincer tubo Rmas | am)

@ Packings (or kigh wear redtitance such ai SPG and SPWG are

| suitable for use with the 1ypes of hydraulic cylinders which can allow
woame intemal ol leakage. |
| @It s recommendad to finish the internal surfsce of cylinder tbe 0 |
| 04-32pm Rmax (0.) - 05 pm Ra). :

-223. I-3
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3.AMOUNT OF OIL LEAKAGE AND WEAR OF ROD PACKINGS

M Relationship between rod surface roughness and amount of oil leakage
<Fig. 1-4> Rod surface roughness and amount of ol leskage

Fig. 1-4 shows the relationshap between rod
suiface roughncis and ihe amount of ol
leakage for U packings (UPH, USL. and

Ik

Tt condiaons
Prossung

Strokn
Rod speed
Ol e Fowr B

Tesmgiratuhy of ol .
Fod dRarmeter

iy destacwn

B Relation between Rod Surface Roughness and Amount of Wear

Fig. 1-5 shows the relationship berseen pod
priace roughiess and asmdomnt of wear of If

» O==13.TMFPa

0~ 140kt 7 o]

: B0Qwmen A5
: Trbine od

grade 2
100°C

: #50
= 1 D0Ner=y

packings (UPH, US1 and IDI) .

Tt comdiions
Pressune

Stroion
Rod speed
Ol wriads for bedt

Tomparahonn of od ©
Rod darmeier £

Siding dstance

I 0—~13TMPa

1~ 14l oVl

: 200eram
: 500¢nen %
» Tiarbsirss ol

grade 2
100°C
#5
1000k

(Buipis WOo L) sl jjo [0 RInouwy

i

F:"i-_hl'

7

3

2 N NSATwe

- -I J" ".lr

4 ] £ -
i 7 05 74

3 | Zuey _(USe) .~ usot)
| 7 (As05) T

2 1 ’.*' ol

1 L"" 2

a e—i _____...-""'
o 16 32 63 125

@ As the rod surface roughness affects the ofl leakage, it is sugpesnd
to fisish 0o 0.8 ~ 1 Gum Rmax (0.2~ 0.4pm Ra)

1

=Fig. 1-5> Rod Swrface Roughness and Amount of Wear

(i S |6 NG

1.0 I
(ASO5)
08 —A
0.7 L
06 —
05 a2 s
= l; =2
03 - =
P e 0

02— = = “""'f:mm:
8.1 S

0=%s 16 1z 53 25

Fuosd st rosphias Fmax { pm

@ When the rod surface is too rough, the amount of wear of rod
packing will increxse. Therefore, it is segpested o finidh il o 0.8~
1.6pm Rmax (0.2 = 0.4pm Ral

2.



4.MINIMUM SERVICE PRESSURE

Fig. 1-6 shows an example of actual «Flg. 16> Exampie of actual measunement of the minimum service pressure
measurement of the minimum service
pressure of piston packings (ODI. UPL
UPH, OUHR and SPG), 04

Test conditions T%Hd'ﬂ

o e E
| :
1]

Fod packing PUPH FOX80x15
Dwstzeal ©: DB TOXBAXEX11

AP
Prissurdeg boasd | Dybeder bead saie
Cylinder operating conditions

fm g ! o o
" § U
'
Pressung © 0-= 16.7MPa
500

0~ 1 Tbegl . o't OUHR ;T
Stoke 650mem 0 T =55 500 o
Spoad :Eﬂ'mf:flm]
Ollused © Turting o grade 2 Service distance (o)
Ol pemperaturs - BT (Manomern)

| @ As NOK Rareflon (NOK's brand name of politetra-Meoro-cithylene,
|  PTFE) is used for sliding material of SPG packing, and self-labrication
| propeny of OUHR packing is improved, the service pressure for the both

| shows low values,
WHAT IS MINIMUM SERVICE PRESSURE?
The: minimum pressare s required 10 enmre the oper= mum seTvice pressure is required lower than specified
atwon of the cylimder. When the pressure is applied bebow, the said value can be modified epder an agrecment
from the head side B or the rod side [ of the cylin- between the pamics concemed for deliveny™.

der withowt any load as shown in the Fig. 1-7, the

minimam pretsude feguired o allow a smoodh opera-

tion of the piston & the minimam =Fig. 1-7> Exampls of cylinder used for measuring the minimum serve pressure.
speed (Bmmsec) thown in the Table

1-2 is called the minimum service

pressure, JAPAN INDUSTRIAL " =

STANDARD JIS B 8354 (Hydraulic i

cylinder) prescribes this minimum
service pressure. Table 1-3 shows o A
the minimum service pressure in the i
caje when the presiare 13 zpplied
from the cylinder head side. n ®
According to JIS, “When the mini-

Tabke 1.3 Extisnple of JIS Minimdm Senvics Prédsuns (when the pressure is applied from the cylinder head side). iLhnit © hilPp

]

: : . Sraps of rod packeng Fhanart
:E WP of platan | U! ; ,' O than W packing W pacidng
N T [ 0
¥ pking “ o, Nominal pressure X 634 Peastur X036 | T e
:H.LP?q. 35.7 03 0.45 :5'&':"""'""“-2
ol AL I “ 2 Nominal prossure X 4 3§ [Noming! prossure X 6% |  classdeation of rod
L = T 7| wter. For detall, kindly
| Pistion ring = . reler io A5 B35,
| - .2 __WW_HIJHWWRHHL

-5, I-5
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5.SLIDING RESISTANCE % +& Friciont waistance snd Frastur

Fig. 1-8 shows an example of actual mes- 3
surement of sliding resistance of piston
packings (SPG, UPH. OUHR).

Test condilions

LD of sylinder bulbd - # 100

Piston speod : 300mm g

O wsed  Turbing o grade 2 (IS0 VG48)
Odemperatere - 60T

]

() BTSS0I UG
e
\

" 5 0 T3 20
Prasture (MPal

| @ Uss SPG or SPGW for pistoa packing for low friction.

B Shape of lip edge with U packing -:Flg_1-ﬂrﬁmm.ﬂm
that affects frictional resistance
an:lsnalngperfnnmrm o
vary with the lip shape of U packings as i USH | O
shown in Fig. 1-9 and Fig. 1-10.

£
| OUMR (#1200 | USH (#1200 1 F]
packing | packng | E
E
)

Precsurs 0.2 34,45, GAMPa
0. 20. 35. 50, &5l - om® Pressure (MPa)

Spend : TSmm. 5 _

Exroked ]

O s * Tudbirss o grade 2 (E50 WE48) <Fig. 110> Number of pressurization and amount of oll leakage

impulse sndurance test conditions
Temperatuee © 100°C
Fresime s O34 5~55 EFa

00~ 350 ~ ITSegd e}
Frospsnncy of prassuriraton @ TOcpum
Musmiae of pressurization @ GO0,000 Smos

Speed : 150mm 8

Saroie 150w

Odused  ° Turbine cd grace 2
(150 WOLE)

(3 ) 0BTy PO jO WACLIE BAREITLNG
2 B

@ Recommend 1o use OUHR packing with |

10 % \ﬁ
MWI
improved seif-lubnication propenty as the 9 50 6™

piston U packing for bow friction. . Murbor of prodsunTaSod




M HOW TO CALCULATE FRICTIONAL RESISTANCE OF PACKINGS
Frictional resistance can be calculated <Fig. 1-11> Dimensionkess characteristic diagram

from ihe folbowing fomula.
F={ X Pr

Where,
F : Frcional msistancy (M)
i © Frictional cosffickant
Pr : Packing radial lonce (M)

Therefore, in order to find the frictional
FESIEIARCE, M IS NeCesary 1o know the val-
wes of fmictional cocfficient and packing
radial force. To obtain the friction coeffi-
cienl [, use the nos-dimensional charse-
teristic diagram in Fig. 1-11, G in sccoe-
damce with operaling condition and read
thee value 1.

Usze Formula (&) o find out ihe radial
force of a packing when pressure is

applicd.

Pr= zdbp + Fro

of aciusl measurement of radial forcos
of reprasentative packi As The
Al PAESSUNG DOCOMmIiE . Pro

g

L]

= WA CD BUSKIS
S R EBEe 22

1
Bt .
~ P
!
1‘--.‘-.,."_' j-;é:.:_'l/.‘-‘
b
',r""
| -
1w 1 TFR ] ™ e

@ Plaasa refer o Page A-S for calculaing mathod of the dmensionless
characterstc number G.

SPGW

13’“‘" e 5PG

& =

] P #::*f—

: éﬁ f,,..--""""_"-"_-g
(L e

1 ,r,.-'! - 1 — -
i M= sl
g

e /
02 i//f
bl 50 00 50 200

Pod dsamcter or Syl hub Fekich dearmebed | m)
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6. LOW TEMPERATURE RESISTANCE PACKINGS

The sisndand rubber material for NOK packimgs {material Tt conditions

code AS0S, US01) aims ot about -30°C a5 limit temperatare Sampis - U packing ko rod dameter # TS

for low temperature wiage. In low temperature arcas, the rub- (Dipped in of at100C fr TOH prioe 1o the
ber packing material’s elasticity decreases and its sealing bost)

performance becomes unstable, As the packing lip's ability Pressure - 2MPa [20kg1 .~ o'l (Donatant prassune)
to follow the eccentricity of the rod decreases. it becomes Sircke  © 20

imporiant fo reduce the amouni of eccentricity of ihe mod. Cyde :lcps

When using packings in a low wemperature area, minimige O used K tet | Hydrauke of ke atva bow lemgerabire
rod eccentricity . and apply a low temperature resistance Test duration © Aler leaving the test piece for 15
packing. hours &t each lemperature, Siroks

for 15 mirndes

B EFFECT OF ECCENTRICITY ON SEALING PERFORMANCE AT A LOW TEMPERATURE

Tabde 1-4 and Tabde 1-5 show an example of st resules

z . Fi j Az the eccentricity affects sealing perfonmancs at bw
th low iemperaniie fesistant U packings and standard
:,':t-m £ y Nermparature, use HOE il lor bush of bearing.
<Table 1-d> Cold resizstant U packings m1-&-mum
Sampie LM 7S 85 &
maum
| e = W e R
mmhmu- iﬁﬂa us0)
T.l I
faceee S, | —40 | —45 | —50 —55|—m —n[—ﬁ —s0| —55| —80 | =15 | =20 | —25 | -2 | —25
| I | - |
. | & | @ ' .
| o.48mm i ale] sl ~ | & | ® | : : ®

ool leaksge O akags whie sidrgy 0~ O leakage & st
B EFFECT OF LOW TEMPERATURE HYDRAULIC OIL FOR INITIAL FRICTIONAL RESISTANCE

Some low temperatere hydraulic oil ]
increase the frictional resistance of pack- Sampie B type paciing
ings. This is caused by remaining dricd _ﬂu‘ E mfhm} E
addinives 1 oil. Fig. 1-13 shows an exam- it -
ple of measaring the initsal frictional resis-

tance with low tempersture oil. <Fig. 1-13> Result of measurement ol initial frictional resistance
200 —
Tesl conditions '________..---""ﬂ..-‘
Tempenase - 25T
Prossung : Ambeenl prossune Emﬂ
Speed : 250mm s Or--MIL HSE0SE
Saroks » Shmm e
Ofused  ©(DMMLH S606E o Emf-m?ﬁ
(2 Engine o for low Mmparalunn ('{
I Turbine od grade 2 (150 VG32)
Timas fior keirving sample © 0, 12, 48. 72 (H) L
Leaving conditions H F=| —&
By making rod 10 poronm several stroke, W - T_a
s ol i deposied on the rmod surisce and a 30 20 80 30
liren e paciong o i 3 8% oo lomponas
bur. Tiema for aanving (H)



7. BUFFER RINGS 3 ettects of bulter rings

Buffer rings (HBY and HBTS) are inserted in the prescare E!lhﬂﬂh@mmmhmﬂ
vide of rod packings 1o protect and improve packing derabili- (2) To inkibst transmission of od temparature to rod
tv. Also, under extremely shor stroke conditions, they help m?u:ﬁnp b o o
i o reduce Inctional resistance

prevent abnormal wear of rod packings. el e gengra

B EXAMPLE OF BUFFERING EFFECT ON Buffer ring doex not penerate accumulated presure hetween
IMPACT PRESSURE rod packings, because of back pressure relief property.

Tos! condtons | Construction (nod sealing sysiem) I Ciders aMes e

Fine waar Mo wear

RS

| 10~ 420mgt cove] |
Speed : B30mm s

| Stroke < 900mm :

| Ol umsaned » Tustwe o grade 2

(IS0 ViE46] % 5 s Fhmmmmm Hnm Mo oxinesion
|ﬂ-mp-.n L5T

= |y @ﬂﬁ“ 5
| ¢ [ s b G i |

B EXAMPLE OF REDUCTION OF TEMPERATURE AT SLIDING AREA

=Fig. 1-14= An example of measurement of temperature at sliding area
(For et condSions snd iempeniune 81K, reer 1o T b condiSion. )

: @ When the impact pressure and the

oill temperatore sre high, reduction :
——-—}:}-*- of pressure and temperaiore of

e sliding pan can be obtained by using I
ﬁ?«%:; a bulfer ring. |
| |

N
i

@It is recommended to nie packing
ard buller ring together,

S 100 150 =0y b
Sty CREtancy (ke

B EXAMPLE OF REDUCTION OF FRICTIONAL RESISTANCE
(Rod «Fhg. 1-15> Redation babtwasn hydraullc pressurs and fricional resistancs

200~ :1-;- i r. ey
=& O | ] i
[z ] B

150 ~
=]
100 o

[rors wh ]|

Tesl conditions
Prossune  0—9.80F

D~ 100kg! e}
Speed : 3mms
Swoke 1 100mm
0l el © Ganarad proponss Byt od i 5 - 3 3 5
Temporatutt | COMLLAND LOMpera:

ture &t 80°C Ol pressure (MPa)

) R (1PUOR




8.PACKINGS FOR EXTREMELY SHORT STROKE

When packings are uted with extremely shon strokes. break- “The term of the extremely short stroko” is dofiensd as
g of oil film (out of lubricant) occurs. and abnormal wear strokes bacomes l8ss than the minemum stroke of 25mem
of the packing may occur. To prevent this, the packing masi which is specified in JIS BS354.

be designed w0 allow an easy formation of the lubrcasi film
and 10w maberial with betler wear rediinace.

B PISTON PACKINGS
Test method Sample packing
In other 10 investigate the intemnal ol leakage amount, the | Croes saction of seal Type and size hlatcraal
ey was conducted with the wst condition below. The oil |
1,000,000 cycles of the test. The oil leakage was collected | DAse0
from the: port () st the head side, while applying ofl pressure - -
4 3Mpa | 350kgiiom’ |, for ien minuies w0 the port () st the ' |
rod side. 051 110 25 9 i. LB
*- r
Test equipment ' OUHR 110959 | ([DAsa
- ! BRTZ 95 110 3 D1vF

T conuistst
Ol used @ Ganeral purpose Pydrauic ol
Pressure - Rod () side

0~34 3P3 [~ 3508gl .~ oml
Rod R side B P Head i) side

) 0~ 2MPa 10~ 20kgl o'}

Sroka I 2mm
Cyeda I 16epom [Aversgs dpedd Lmm 8]
Shding cycle © 100 X 10" times
Fead (H side P Temperature © 95+ 5T {2 cyinder irtermal surtace)
- ; Fioughniess of Cyincer inemad surtace © 3.2 Rmax

2

Test results

<Fig. 1-18= Change in amount of internal oll lsakage gl . 2 - o

ahnost the seme 28 5PG.

10 -230-



<Fig. 1-17> Sliding sarface condition after ost
+ TreeAsze | Dwection of phow |

. Haad 2o
| PG 94 110 73| E} E
| | ¥

- . B e A S S A - S S

[
[
e ——

| 08! 110 85 9

.E}E

@ For extremely shont stroke, it is recommended 1o use combination scal (SPG or SPGW), using NOK. Rarcflon (NOK's
brand name of polytetra-Mooro-ethylene FTFE) a5 the sliding material.

B ROD PACKINGS
Fig. 1-18 shows the condition of sliding surface afier the extremely shon stroke test
<Fig. 1-18> Condition of sliding surface after test

Typs & sizg | Dwecson Surface conditon
[Materal| | g Whnen bufler fing IS used 1opsther. | Whon bufler ning i not used together.

IUH 756 85 &
[AS50S5)

—
—_— —

| HBTS 75 %05 89
| [(19YF AB28)

— — e — —

@1 is recommended 1o use the buffer ring (HETS or HBY) a5 a part of the sealing syitem along with the packings,
i when extremely shor strokie condition is expected.
Abnormal wear off rod packing may occer duc to beeakage of oil film withowt the buffer ring.

- 21 - 11



9.PHENOMENON OF BURNING

i soeme cxses, pisicn packings of wear nags are bumed and carbonized or
mehied. This is due o the high wemperature resulting from sudden com-
pression when air inside the hydraulic cylinder has not been completely
exhauided.

For example, when a U packing is wsed a4 a piston packing. air iends to be
sccummulated in the pocket part of the U packing. When this sir is not
meplaced by odl at starting moroment, the air will be comppeessed quickly,
resulting in high heat peneration. at the U packing's pocket.

By this. the packing 1= parhally bomd and carbonized. With some maten.
all, i may actually meli.

When a nod i3 direcued wpwand, air is scoummulaied at the pocket part of U
packing A on the head ude, and “damage by burming™ can be s0en ia Fig.
1-20. Also, the wear ring may be burnt, a2 shown in Fig 1-21.

The phenomenon of baming tends 0 occur when starting a hydraulic
cylimder, bt seldom ocours during operation.

The beat generation doe o sdisbatic compression may resch SO0 o 800 T
for a dhon perod of ume and Indantaneomly exceeds the beat resistani
Emat of packing materal

119> E of
<Fig. Hmﬂm by Burning

<Fig. 1-20> Example of locations of damage by burning

-12 -22.



B FORMULA FOR CALCULATING RISE OF TEMPERATURE BY ADIABATIC COMPRESSION

Although. in the case of an actual hydraulic cylinder, it can-
not be said to be a perfiect adishatic compression doe 10 the
exisience of heat conduction and dispersion, etc. from the
rod surface or twbe wall face, the rise of temperatare can be
calculated from the formuala (7).

...........

TemTi X BV (BT

T1 : Absohde tempacature before compression [ K)
Tz © Absolule temperature after compression (7 K)
P1  Pressuse belone compression (MPa)

Pz © Pressure afler compression (MPa)

Vi & Volume of air belore compression (cm?)

V2 © Violume of air afier compression (cm)

: Adiabatc index (in case of air, £ =1.4)

B PREVENTION OF DAMAGE BY BURNING

Remark the following points to prevest

the damage of bursing due W such adia-

(1) Bleed air from the hydraulic cylinder
sufficiently before starting the
hydralic cylinder.

{2} When sarting the hydmulic cylinder,
do nod operate it guickly o it full
stroke.

(3) When using U packings, fill the pock-
el with grease o mmimizs the aodu-
malation of air.

{2) Design the comstruction of piston as
shown in the Fig.1-22 and use
Rareflon (NOK' s brand name of 4
cihylene fMluoride resin) scal (Type
KZT, comtamination scal) having a
good heal resistance at the cutside of
the: wearing (WR).

Mo, bei"s caliulate the heai pencration by adushalic com-
pression by wung this formala. Suppose the prewsure in the
hydraulic cylinder varies between | and 42MPa.  For exam-

ple. supponse the odl temperature is 80 when the presure is
IMPa, then the absolute wemperatare T2 by the adisbatie

TP L a0 1

Te= (273+80) X {%r_# 1027 K

This temperature is oquivalent to 754 T, The value neglects
the adiabatic efficiency and other loss in its calculation.
Even if this were taken imto consideration, the packing is
instantansontly exposed o a high temperaiure.

@Fig. 1-22 shows the most effcctive piston sealing system as a

countermeasure againsd the damage by bumning.

-13




10. STICK-SLIP

Stick-slip is a phenomenon that a sliding surface has sticking
and slipping condition pericdically. In the cane of packings.
the stick-slip occur al a contact face between a packing. an
clastic body, and metal mating face. sometimes resulting in
vibration and pencrating sound.

The stick-alip phenomenon in hydraalic cylinders i3 cassed
by complex factors including types of bearings, types of
packings. Mxing method of cylinder, amount of load. etc.
Also, the sound generated by stick-slip varies from low 1o
high frequency tones.

Iﬁnnr.:umm CAUSE THE PHENOME-

Vibrations and sound generation due to the stick-slip of a

hydraolic cylinder have not been quantitatively clarified yet

It is qualitatively known, however, that they occur under the

following conditions,

(1) When a suatic friction coefficient of 3 packing or beasing
musberisl 15 heghe

(2) When the mughness of metallic surface is not appropei-
ate

{3) When the quality of oil used is poor (when the additive to
il is not approprise).

(4) When the labricant film oa the shdng face is liable 1o be
broken due 10 a high pressure. high lemperature or opera-
thom in & low speed.

(5) When uting a cylinder tobe or a hollow rod which thick-
mesi 15 extremely thin or when msiag 2 hydraulic hose
with a lowr rigidity.

I-14

B COUNTERMEASURES

As previcusly mentiomed, it s not possible o make perfect
countermeasanes for stick-slip soley by a packing itself.
However, use of a combinstion seal (SPG or SPGW) made
from low-friction material such as Rareflon (NOK’s brand
name of PTFE) of use of the U packing{OUHR) improved
self hsbrication.

Also, additional use of a baffer ring with pood lubricating
charscteristic (HBTS) a8 shown in Fig. 1-23(3) andior fill-
ing grease between a rod packing and 2 dust seal will be
effective in preventing il film breakage, due 10 high pres-

against stick-slip







«DATA FOR REFERENCE

M OIL RESISTANCE AND CHEMICAL RESISTANCE OF NOK MATERIAL

This data is a sumemary of all the experimental data related 10
the maserials and it gives a reforenoe of material compatibili-
ty 1o each brand of ofl or chemical. When sslacting material,
kindly check. referming to this collection of data, whether the
malerial in question is compatible to the brand of oil or
chemical which you are goling 0 wse. Please note, however,
that they are representative values of sctual mesvsrement
ansl pot of pusrantes.

This data incledes nonstandasrd materials for each type of
packing. due 10 the fact that the sclection of material has
been carried out in consideration of the scaling liquid in
quetion,

When esing matenals other than standsnd, pleate contalt
with MNIOK.

[HOW TO READ THE TABLES]

The text method iz in compliance with JIS K6300 =Physical
Test Method for Selfate Rubber (Dipping Test Method)™.
The table shows the test temperature, tme and change in
hardness. teasile strength, volame after test, and compatsbil-
ity

+ symbol before figure means the increase 10 the value of
before te=it, whale - symbol means the decrexse o the one of
belfore tcsd. In gy case, if the absoluic values of these fig-
wres are smaller, the betier are oil and chemical resistances.
Compatibiity & the resull from judgement supposing the
case whare the product has been continuously operated

for SO0 hours a1 o lomporature spocified in the Table.
Il data excecding 500 hours are available, comptibility for
the s duration s alio mentioned. Symbols wied in the col-
umn of compatibality are as follows:

. Resistant excep! special cases ™
. Mot resistant excepl special cases ™
0+ Mot resistant

In mosi cases, judgement i3 made bated vpon the data of
change in hardness and volume, In wome cases, however, the
judgements show A of X in spite of the small value with
hdrdnets and voleme. The “compatibslity™ is jodped by iak-
ing other faciors into acooEnl, 0 they &e Bod contradscton’
to the principle mentionsd above. The compatibality of
NOXLAN i jodged masaly by chamge in lensile strength
On the other hand, the test conditions applicable 10 these
data are defined 1o examine the compatibility of cach robber
muiierial with the scaling hguid and not o pusrasice the life
of the: liquid in question. For mature of the liguid, refler w the
handbook fior brands of hebricants.

W Lt This, pledrds: Conull wilh MO

OIL RESISTANCE DATA
MO & maderial symibol A Mitvle robber  FIFluoes nbber G Hydrogenated-nitrie rubber U2 Nodan (Polyusedhana))
(—:MNo data avadabie)
3 : NOK 5 | [ Durnon | Ghange i e -ia-mﬁfﬂ
Eay e e : ﬁ| E! | 08 | lpoas) |50 o not
| DELPACK 1210 (MOBIL) a0 J 70 =5 | =17 | +45 |
! 240 -5 =13 | +54 | ©
' 120 i 0 - 4 - | + a5
pip | -2 | —48 | +29 | &
80 | M© | =5 =14 | + 40
| 240 | -6 =18 4 52
120 n | -5 | = | #40
E 240 | -2 | -4 | +32
80 0 | -4 [ =8 | +38
i 240 -3 | -2 | +40
120 Fi'd = 3 — 15 + 34
2 | 240 -1 —-28 | +4a3
| a0 ) -9 | -w | +79
| 2e -8 | - | 77
120 | 7 -8 | = | +50
| 20 = § =58 | =80 | A
Usss | 1o | s00 -2 | =3 | +85 | C
(2] 100 500 0 | —8 | +82 | C
[T 160 500 -1 -8 | +48 | C

J-2



OiL RESISTANCE DATA

+ 4.0
<+ 4.0
| + 36

!E]
120
100

NOK

rateral
codd
[
Ue1

—35
=51

+ 3.0

+ 10
+ 12
+ 1.7
+ 10
+ 08
+ 1.1
+ 1.7 |

| +05
+ 08
+ 0.0
+ 15
+ 13
+ 1.7
+ 02

| + 08

¥ 07

=73

= 4
-
—

— &0
=22
-
-3
T 4

—
-1

+1

.w.mmﬂa maealngng
+ 4|+ + TRERITTT Y
P

EpiI 2R ERgREpe—w
.— Egogn n I [ |
— .1-.__-..1..:.“ o0 S oW oW PR
m_w..._ ] | +11 1 11
mm_m.Mmm_mmmm_mmmm_mmmw

=+ 4

+ 4
=12

+ 35
I
[+ 20

+ 3.5

~40

+ 1
+ 1

LG 1

100
1240
120
150
100

100
T
100
0

+ 27
+ 27

2R

i
150
100
130

150
120

Brand nams of pealng Buid (Mandachser)
TDELPACK 1210 (MOBE

| MOBIL PEGASUS 10W (WOBIL)

WHITE PARROT SUPER S-3 OIL 10W (SHOWA-SHELL)

APPOLLOA GEAR LSD BOW-00 (IDEMITSL)

GEARLUB SPR0 (MISSEKT

BELCO-CHL 6140
GELCO-OIL Mo 1 [GL-3

Gaar oil

e

MISSAN GEAR OIL MP-G SPECIAL
| (NESSAN MOTOR GENUINE OIL)

| MISSAN GEAR OIL HYPOID SUPER B0W-90
[NISSAN MOTOR GENUINE OiL)
[

PAM ATF AMENITI (HISSEKD

T
F

43



OIL RESISTANCE DATA

Brand name of seaing fuid (Manctacturer) ) L L o | gn | “ﬂ'h
_ - 0L 00 | tponm | 000 | 00
PAN ATE AMENITI (NISSENT) 150 70 =1 | =20 | +12 |
240 LI | | =3 + 1.7
500 k| =53 | +18
: Faso | 120 70 =1 —4 | F08
| 20 el | = 7 + 0T
| s00 | -1 -2 | + 08
1% | 7 | —1 | -® | +08
- | 240 -1 -4 | + 10
- i | 500 = 1 -5 | + 12
RAOERL ATFZ0 (MOBILE) AT 100 Fi ) =3 = 4 + 1.0
168 = 3 -8 | +08
A0S 100 70 — 4 -8 | +30
' 8 | -3 | - | +23
& A305 | 100 ™ | =7 =% | +42
F| ' 168 ~ 5 -9 | +34
ASB0 | 100 70 —8 | ¥4 | +81
168 -5 | +6 | +80
CASTLE AUTOFLLAD SPECIAL W ASD5 100 Fii] =8 [ +7 + 52 |
(TOVOTA MOTORS GEMUINE OIL) 165 -5 4+ 8 4+ 42 |
A233 0 | 0 | +10 | — 18
| sl | 4+ +10 | =23
100 70 | +2 +4 | - 15
164 - & +7 | +53
| CASTLE HYDRAULIC OIL 22 ASDS | w00 70 ] 7 | o4
| (MOYOTA MOTOR GEMURNE OIL) . 168 0 415 — a3
I A3 | 80 70 o | 0 | — 15 |
' 168 + 1 +10 | + 23
UB01 100 33 0| Te o
| TOYOTA GENUINE BRAKE FLUID 2500 (TOYOTA] | Fas7 | 150 70 —2% | -6 | T4E
?. 168 —x —85 | 4453
@ GEOG | 150 i —13 =16 +344
e | | e =13 — i3 +243
| DAFFMEY HYDRAULIC FLUID 32 IDEMITSL) | AFES | 10 | 200 + B o~ = 54
e F548 150 200 ] — | + o8
DAFFMEY HYDRALILIC FLUED £4 IDEMITSLY ASDS Lni] T + 1 + & — a4
HIGH LAND 26 (MISSERI) AS0S | w0 70 -6 | +4 | F5a
A o | Fied -3 = & + b
HYDRAX 56 (KYOSEK]) AlDd | 120 | 0 | +4 | ¥4 | — a8
ATDS 120 0 o -3 | — o7
AZ05 120 0 e | —2 | —o7
ASDS 120 7O g | -2 T ]
ALZS 120 il + 1 + 1 - 14
AGBO 120 0 -3 —4_| + 22
| DUAMMIMD LIS RO (RITSUBISHI PETROL) ASDS 100 m | +1 +i0 | — a3
(L2 100 woog | +1 + 2 + 02
& usn 100 1000 [ =¥ | + 13
£ | TERASSE OiL C10 (SHOWA-SHELL) ATSS | 100 200 2 = =13
F548 150 200 ] - + 2.7
[l 100 200 | — 1 ¥z | a4
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GOS0 HDRD LFES (COSM0N A5 | 100 7o =4 =4 | +34 |
| 168 = = F + 24 |

8




OIL RESISTANCE DATA

NOK 8| Temt hhﬁuﬁrﬁmhhﬁ
Bennd narma of sealing fud (Manulacture:] n::l lllFahll Hul_ﬁll m e it
COSMO HYDRO LE22 (COSMO) ASB0 100 0 -8 -1 + 82
188 - 4 -9 - 79
] 100 168 [] - 4 + 12
Us01 | 100 168 (] * 1 + 1.1
| GOS0 HYDIRG AWSSKS (COSMO) L Letn ) 100 ki = = i + 0.8
| U1 100 70 0 +2 | +03
L] 100 T L] + 1 = o7
| COSMO HVDRD HV 1S (GOS0 A0S 100 Fi7] =4 = 4 + 25
| 168 -3 + 3 +15 | ©
ASE0 | 100 i = & =T | +a3 |
168 -7 =5 | +63
Usa3 100 168 -2 + 1 | 431 | C
U801 100 168 -1 -9 | +07 |
KYOSEK] HYDRAX LT15 (KYOSEXD ASC3 & i) -8 o | +72 |
100 70 -7 +1 | +a83]
KOSER] HDRAX LT32 0r0SEKD USs | 100 500 = & =58 | + 3 I 1
|l | =8 | -7 | +31 ]| x
B0l | 100 500 -1 | =M +02 | C
| 1000 -1 -7 | 404 | x
DLAMOND HYDRO FLUND EP4S (WMITSUSISHE PETROL) | ASSD 100 Fii] g | =1 - 11 | €
TERRASSE Ol 32 [SHOWA-SHELL) 1] 100 1000 | a4 | —n +08 | O
. weor | we | twoe | +1 | -3 | +oz| O
TERRASSE OIL K32 [SHOWA-SHELL) [T 100 | S0 [ + 5 4+ 08 | C
TERFASSE OIL 45 (SHOWA-SHELL) Uil | 100 | 1000 =1 -4 | +17
Us01 100 500 [ -0 | +a1 | O |
| 1000 + 1 = | —15]
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z o T 70 | —2 | —4 | +os
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= KF98-350 (SHINETSU CHEMICAL) U641 ] 70 0 | + 3 - |
iii? TSFa51-350 (TOSHIBA SILICONE ) =T B 70 ) 1 -
APPOLOIL AUTOREX A (IDEMITSL) A0S 80 o ) +3 | + 20
ATSS | 100 E_m + 5 - | — AF
Usss | 100 TS0 -1 =43 | + 13
0y | —1 -5 += 12
[ uso &0 500 o —18 + a8
APPOLOIL AUTOREX C QDENITSL ___l.li-l'l 100 1000 = -E 1] ]
[ 100 1000 — 1 +15 | 4+ 02
DAFFNEY CORONEX GREESE No.2 s | T 1000 —1 F 9 + 23
DUARBOED LA TI-PURPOSEE GREASE Mo (IDERNTSLR [k | m 1000 et | of= Bl + 25 |
CHASSIS GREASE 2 [SHOWA-SHELL) L0 100 168 a -+ 18 + 34 |
& Al BAMNIA GREASE 2 (SHOWA-SHELL) L1 a4 ] 10D | 500 a | —E‘_ ] -!-2! |
ALBAMIA GREASE RA (SHOWA-SHELL) Uso1 100 s00 | o -7 | + 22 |
E:mmmammm =] 100 W | —a = | + 30
m | Lsd1 100 500 -2 | =78 | + a9
§Wﬁﬁ£ﬂ7’{5ﬂﬁﬂ-ﬂu T 100 168 o o + 24 |
CHASSIS GREASE Ma.2 (MISSERT) LesEs 00 | 1000 — 3 —15 + 47 |
§ 120 | 1000 =2 | -2 | #8a| O
SEMI-COAT GREASE No.? (GENERAL PETROL) =) 80 | 168 o =13 | + 24
E CENTPLEX 2 (NO¥ KLUEEER) A0S i | ™ -7 + 1 + 19
- 168 - +1 | 412
ALED 100 TO - 5 + 5 + 50
168 = 4 o L .
LSS3 100 188 5] - + 03
La01 100 168 -1 - |+l ¥
MLW‘EHM.E?}DWEASEL ASDS B0 m | =7 + 1 +— 49 |
| MARUTEMP TA Na.2 DD GREASE) LSO 100 163 ] + 1 + 24 |
CASTLE MP GREASE (TOYOTA MOTORS GENUINE) A0S 80 70 — 8 = a + a8 |
CASTLE CHASSIS GREASE SPECIAL ) 100 | 1000 -1 - § + a0
OYOTA MOTORS GENUINE) 120 1000 -2 -8 | + a8
BLLE RN BEARING GREASE (miNO MOTOR SALES A0S 80 70 - & + & + 29
MOBIL TAK 81 (MOBIL) ASD5 | 100 | 1000 + 4 —-20 | + 04 |
E Fag0 | 100 1000 + 3 = I + 48 |
GOLD No.2 [JAPAN GREASE) U8o! 100 | 48 0 | +1 | +27
STABRUGGS NBUI0OGS (WO KLUEBER) ASDS 100 1000 - & T 4 - 03
E F&80 100 1000 + 3 | —2 | +13
SYNTHESSO PROBAZTD (WO GLUBER) :% 100 0 - 2 +6 | + 2
" He1 15 SPRAY GREASE iINICHIMORI) 1 ) l -5 0 | = 23
'1? 8 | -s | +3 | —32
AGEY 100 T0 + 2 + & - 15
| i 168 + 3 + 4 = 36
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i %; : 500 -13 -1 | +u2
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: ' 500 - 14 -7 | +18%
3 | 120 | ™ | —u - & | +39 |
! G506 | 120 ™ | —3 =7 | + 48 |
55 T &0 500 - 1 +14 | + 11 |
: - 500 = 3 =7 | + 14 |
- | 100 | S00 = 4 =5 | + 05
3 st | 60 | 500 | -1 +8 | + 07
; | 80 800 | = + 8 | + o8
100 800 | — 1 +=7 | + 18
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| 100 S00 | ] -8 | =14
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FITTING TOLERANCE FOR SHAFT
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STANDARD FITTING TOLERANCE FOR LARGE DIAMETER (JIS B 0401)
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Table of viscosity conversion
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KLUEBER LUBRICANT FOR SEALS

Il WHAT IS NOK KLUEBER
MOK KLUEBER CO., LTD. is a jount vonture company
bateoan NOK and KLUEBER LUBRICATION CO. with

a hundred-years of history as a special lubricant manu-
fncturar,

B Types of NOK KLUEBER lubricants

1. General purpose
Roller bearings. sliding bearings, chains, gears.
valves, cic.

2. Lubricants for special applications
For oxygen. vacuum, radioactivity. shiding faces food
machincry, textile machinery. vasious conveyors and
0 0,

3. Other special lubricants
Fleorens base hebricants, silicone oil type lubvi cant,
special release agent, anbioorrosive agent, lubricant for
seals.

J-18

NOK KLUEBER CO., LTD. is preparad 10 meel all cus-
tomers’ needs in the broad industnal feld, such as
high and low temperalure, high speed, high load and
long [#e with its abundant knowlodgo regardng lubvica-
tion, especially for needs under sovere conditions.

[ Features of NOK KLUEBER lubricants
1. For extreme high temperature and for cryogenic
apphcations
Liquid lubrication | — 70~ 280C
Dy lebrication © 1,200°C
2. High speed characteristic
Dm.N value: 1,500,000

3. High load characteristic
Load characteriuics 24 times over general lithivm
baase sresse.

4. Long life characierisiic
Actuz] darabsiiy record of 12,000 howrs a1 the em
perature of oie 3t 200°C.

5. Resistance o exdemal effects
Superior resistance b0 wiler, SIFCIm. sea waler, scid,
alkcali and many ofher chemicals.

6. Effects on construction material
Nip deterioration on nebber, plastic paist el
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NOK KLUEBER LUBRICANT FOR SEALS
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LINE-UP OF NOK PRODUCTS

Sealing products 04 soals
O Magnets: Byl saaly

0 Praings

0 Crgs

0 hboctaracal soaly

0 Byt iy

@ Miptal gasknts “SOFTMETAL™
1 Gtat malal packings

¥ Perfiuorcplasiomer “HALRES
0 Geal washegry

Industrial rubber &
resin products

Vibration damping
Sound isolator, Absorber

1 Bradciér Bype a0mamLialons
D Serall sire Pracdia hyps attumaialons

Hydraulic &
air compressors

@ Piston hyps accummulaiors

0 Srrall e sphéncal sotsmwkilon
=M TYPE™

D Expangion tinic

O A oompressons
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0 Miatal baiins

@ Couplrgs
1 Bolicwt valvos

Plant equipment

i Flenoble circust

8 Mui-ayer PCE “FLEXBOARD™
i Bus systom

@ Pansl kergboand

@ Optpelectronics products
#iTage sensors
WU AR SaTeLn
S Photo dode
®High culput semisconducior liser
@ Soid st camena
BT procesieg baare
W Vieseo 207

B Soction controd vabes

B Various types of vahes

& Potent ormted

@ Od wader separators, impurty Mers
“LEMAFILTER SEPARATOR™

B Lead varves

B High molecula hollow Mambiane " '
Pl .

@ 'Waar reratant Jtruchee matonal

D Sopcusd lubricant
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@NOK CORPORATION  prissed in Japas

Orwerseas Sales & Marketing Department Sales & Marketing Division
1A= 15 Sy Doy Mingog-ing, Todoyp, eppn Dpooee 1055558

The conlemntt it ssbpect o chamge withosl police.

Al compatibility data, applicalion infprmalion, design & madernal indgemasion |
and techrical deta in this catalogue are compded 85 A relersncs meberal 1 |
| malkn a basic paciing selecion.
' A sebecied siandand design from this catalogue may nol comionm 10 e il
wse of an appicason, Chae o uningwn fadions in the appication.
Plaasa comiirm the actual compalibility of & sslected product with your |
| appication betone using it |
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