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B Hydraulic Sealing Systems

are geperal wrms describing sculing systems {senls) wsed Ror
moving parts {usually with reciprecel movemenlt) of
hydroshic equipment, Different tvpes of seals may be
combined, depending on the application,

Different types of seals are classified...

bealow mmrﬂinﬁ o the EFFH.-:‘:&ﬁl.'rn, Forrn aisd material. Lip-
packings are most frequently used For reciprocal moving
part. An gpplication example for o hydraotic cylinder is
shown in Fig. A1,

In this catalogue

Too roshadtie o' MCU i o vyt SovHhivi Ard 0T 0 CENHRT FQagTEL

Wide application examples of seals for hydravlic squipment, especially mold packings including ol seals and related products,
are introduced.  Separate catales are available for oil seals and O-rings. Please ask for morg information.
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<Fig. A-1= Applicatlon sxarrple ler ydralic cylindar

Fod packing
Buffer ring

B What are lip packings?

U packings are used a3 an exampie of description. Az its
name suggests, & U packing is & general rerme describing a
putcking with a U-shaped groove as shown in Fig. A-2. This
packing has an mmer lip ~A" and outer 13p "B”.

<Fig. A== 1) packing
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The inner beel and outer heel are shown on the other end.
Fig. A=3 shows a U packing deformed by inerlemnce when
fitted into the installation groove, which makes the lip
contact with the rod. When fluid pressurc (o1l pressare) is
added, the heel of the packing becomes deformed so the
compéie =liding surfece is intact with the red surface. The
cemdition of confacting prassure distribution of the fip and
heel iz closely related with the sealme charmcteristics of the
packing.

The relationship between sealing charaeterictics and
confacting pressure distnbution is descnbed on page A-5.

=Fig A=3= Gontacting prassure dislribution of L) packing
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B What are squeeze packings?

This type of packing apphies o rubber-like elastic object onto
the sealed surface,

<Fig. A-ds O fing

\

An C-ring (Fig. A-4) with an O-shaped profile is a typical
sqeeeze packing, Significant pressurs on the sealing surface
is requircd to compress and deform the profile for sealing,
For this teason, significant frictional resstancs and high=
stiding Frictional heat 15 created resoling ina short life of dhe
pisckmi. To reduce sliding frictional resistance and fmotional
heat, the compression wnd deformation ragio of the O-ring
should be decreased, which will, howewver, reduce the
segling ahiliny.

<F¥), A-6> Example of combhad saal

Paobytelrafluaraethylers pssin ring

\ﬁ
\ps

To decrease friction, & combined seal (called u slipper seal]
has been developed with low-friction polytetra-fluoro-
gthylene resin (PTFE) en the sliding surface (Fig, A-5)

Compared o the lip packmg, the combined seal has a lower
semling ahiliy bul offers lower gliding resBtance. Because of
thess claractarisics, thiz seal is mainly vsed a5 a piston
packing for hydroolic cylinders,

For effective application, hydraulic sealing systems should combine vanows sealing devices most approprizie for

specific operaling conditions and usage.
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B How do packings seal?

By what means do packings for reciprocal
movement seal hydraulic fluid? A U packing
sarves as @ good example to illustrate sealing

capability.

A shown in Fig, A-G, when the rod moves (o the right, the
U packing is contacting with the rod under pressure
disiribution creatsd by the peak pressure (P max) that is
higher than the inner pressure (F1). Thickness of the
Fluiddaal 'pma:ing_ lhmugﬁ th Fncking becomes thinner pe the
maximum contacling pressure pradienl of the bydraolic
piessure of the pressuve distwibution (dpfdx) ina P becomes
Erealer

Conversaly, when the rod moves 0 the left by the inner
pressuore (P2 on the U packing (Fig. A=T), the thickness of
the fluidiodl passing through the packing depends on
masimum contacting pressare pradiest of the atmospheric
pressure (dpded) mas.bl.

To reduce friction., 3 Muidiod film on the slding suface of
the packing is necessary. NOK designs packings with well-
halanced contacting pressure distribution to form optimum
fluidfodl film on the sliding sunface,

=Fig. &-B= Contacting pressure distibation {pushing strokea)

[traspheric pressu)

The minimum ail film thickness of the shiding sarface
depends on the maximun conacting pressure gradient,
spesd, and ml viscosiy, and can b2 obtained from the
Formula (1) below,

s [ 8py
A8 dpid fmax

(1)

A 2 Ol viscosity
(Pa- g kgt~ & ] )
U Speed (omo5)
|dp.die | mae 2 Abgolute value of the maximum
comacting pressure gradisnt
[Pa.~"cm [kgt"cnw| )

In the case of & hydewulic cylinder, the thickness of the
Muidfioil film created ot the pushing stroke (when the rod
extends) chel and & the pulling stroke (when o o
compresses) (he) can be-obtained respectively by the
tormula {2) and (3).

S
MR o BT 0D~ ax lmaeF (2l
= 82 U
M= G Tap  dx @)

Up : Speed of the pushing stroke  (em,~5)
L% © Speedof the pulling stroke {em 3
| e el man P 2 Mlamimim contacting pressems gradient of

hydraulic pressura at the pushing slroke
(Pa e gt cm?

ldp.de| mess = Maximesm confacting pressure gradient of
atmosphenc pressure gt the pulling stroka
(Pa. em kgl cm? )

Therefore, if the speed of both the pushing and pulling
strake is the same (UpsTlu), heZ=hn iz the condition for
semling and the packing satisfying the formuka below

| o dn | e = | A i | wm i

can be regarded to have a good sealing pesformance.




B Lubrication characteristics

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

To reduce friction, proper labricant {oil film) is necessary for
the sliding sutface of the packing for reciprocal movement,

How de lubricavon charactenstics change according to

operating eonditions’

Te understand slobully the lubricating reguirements of a
packing’s shdmg surface, 11 & necessary to know dynamic
feiction characlenstics when pressuve, speed and (oid a:l
viacosity effecting the surface have changed.

An exsample of & U packing for & hydmuli¢ cylinder rod
helps explain this. The relationship between non-
dimensional charpeteristics value 4, that s determined by
the: form of U packings and s operating comdition smd the
friction coefficient [ is determined in figure A-8 The range
where the friction coefficient has & positive gradient is
deseribed as Muid lubnicatian in the [sbhreation theory.
Within this range, the ved and the packing ase in coatact with
cach othar throwgh ol film, assedng a losg packing life
withosl wearing, even if u relative reciprecal mavemend
QCEHITE.

Within the range where the coefficient T has a negative
gradient, the ¢l film between the peeking and the eod iz
destroyed, This range is called the non-fluid Tubrication arca.

=Figure A-F> Example of non-dimensina charachirishios gragh
(U packing)

Manduld -
Ibrioatiom gea™

~ LSO Lo

Mer-dimansions charactenstics valua &

Where,

f 2 Frction coafficient

4 & Constant that is defermined by thecondion
of all filrm

G - Mon-dimensional characteristios valus
(o g gll) P
Pr ! Compressicn forca of packing (M {kgf! }
4 3 Viscosity of fluid ofl {Pa-+s fkgf-s. cm’t}
d 1 Bod diameter [om)
U : Bpeed [em~"5)

Switching point Go of the non-dimensional characteristics
value where the fluid hubricotion wreg shifts o e non-fluid
lubricition area varies depending on the maximom
contacting pressure gradient of the packing and the snrface
rughness of the rod and can be obained by the forrula (43
betomna,

congt (18 o (2]

v dd}

Where,
b ¢ Condacting width of the packing {om)
fi .+ Averags contacting pressura of the packing
(Pa kgt~ anvt )
Fmax @ Maximum suface roughness of the rod {om)
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2 . TYPES AND MAIN FEATURES OF NOK PACKINGS

O MOE prosedes various types of hydraulic seals, butfer rings, dust sealz, and refated prodwete for reciprocatng movemants rotatng oil

saals for high pressurs; and saats for cecikating ano retaling movemere,

& Standand materials are offered for imms @ this catakg acconding 10 operaling comdions,

(1) Hydraulic seals for reciprocal movemant -1
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{1} Hydraulic seals for reciprocal movement - 2

= [Harmaston
| M | Ceoas Atmndimnd . Featy
3 | o X A Main epplicabhe fuid ra -
| . (T Blickng mesarial [, | [
' K |I'I'l|-ﬂ|-l_ﬂ.'-l'l | = Lip prawdes an the aﬁding.aauf&m!
Kasan EpanE i s !
1 “ | mpioves tha ssaling abiiy,
i LT becausa of bl | | o e cuiabic for the [ (28
{ e {2 Bk, e material drectioral i . e |~ Fa8
1 - g . g abidity by | CWINOIes dor controlling static
4l & pEtiia rubbar | " General painoleem hydeesc o wh;'i :i-:lrlf by position
B (Bentnas|  A9E0) il gictial
L — | -
| || Molan = Pahing matoeial, noxan Mg F-a7
g GP J— T axcElant wear resstknog, — oA
.§| + This pecking i '
[ s far
Ei Miiile rubber | ¢ Evlilrwnlpiﬂﬂlum rwdraubo flud veloAkialy ow
-S.M{:«Ei pTRESUNG = Packing rmalesial, rirle rudbar,
5| cev | i | tatnas "W niergycnt e ealete | opeiion, has awcaliant o resistance and | F-38
[ i | LAsDd) £ il
5 - . 1-- —
| | | + Fackings wilh
| farge section = Packing meienal, noxian LB
il i 3 4 | Mowtan oan b iged Tar has awoallont woar rasistanca and | F-41
| | TUBd1] wicks range af sealng abiny, ~F-48
. v Genaral peroleam bydraulic hid FragELm,
| 4o b » Packings with & smelee paction of |
| p = E
IS ]E iLEat] < Midurial with bt resiutaios, | _:fﬂ
IR g1 1 alea avaiabla,
5 « Pack wih
Eaneral painaiey s
Erl:?muhupﬁun -uHﬂ.I smal secion 4 |l IS misde o prevent
| a50s 5 w.lliw typm ek . pan be i?d n e d.ur.sagu- i sad By Lack |
+ Cal-mutar arsibsto integrats B T
Rt ;—"’h“ ! S R - . Matersal with ascesent coid Fee |
ILH LAS05 il e | malstancs, nitds ubbar ASE3 s | ¢ e
(a3 IWWMF"-'M"‘;' ol , sk available. This can b Lsed |
ABO3 | | it o far special ow ternpe e ol |
R M iMIL H SE06E].
patrakuer byl fuld oll|
[ 1
'ﬁ {T1Eiding resten g king Iz I.
_E 'me] : ﬁ?""’“"""””‘"‘ hitiriuic:fluid Lmﬂpailw : r-:u-:-.anwmn:-rrnaterrml w:f leme
LN o ' . temparatumm and back ring can present tha lack |
= Eisck ivg maenial mm‘aﬂﬁ peimigum Figh preasise pitererence af low tempergture. |~ F-58
a Silgon mibbar CREFatiors
=] =T BE- ) [
i a | petroicu
E (T} Siding matermal . | Hﬁiﬁlfﬂuﬂ =l
£ . Rarnefion, FIFE | pqps | * Watirgioc bpe hydmals 7
= I (18 F} . il Lgr i | H —=F=
: |E*ﬂaﬂ-:r=:grrm1a~aj | st T = Thit I8 & sthnclard fypss of .
EFH-D + Ranation (NOK pormbinabon seal gnd can be wesd L ——
Nmmr_ul:bar « General patoieum - et o wide renge of cperation |
(Ac30E) Fi mpcAuio Huks o mmm
[ | Fluw_rt-m'as = Phoephsle seler lypa wlbglenn resing =
:;; e temon by fluid od i (s far
e diciny matanal 7
= General pairatsum This packing
(1 S mukial E ,m”h H"'#:.', g h“'“mg&mm F-6
Aaroton, PTFE | A830 | fui v Emlmhmntré ik — g2
g (13YF) " ll-mater armuluion type et + This Nigs ©a Garmi parlgAmance
- E | EEark ring madaral | gssuring high &% SPMCL, This 15 used i case hie !
it ruioer waar regEtance, | SENDE range of pressur s wids i
él CAREDY ~ Gansral peinslgum | andeliding spaed i high | |
) Fuom rubber | £apy Ftydraulic ficid oil ! =
onbingdonl]  :pone) » Phogphate ester type [ [
by rlic fhad il ,
]

Ibarmis with & =~ merk In the dirersion 1abie Goluma hav unoue spesiicaiang,
Flogse porsull HOK befors ortenng since thene s wo dmensicn :I'm'HHh:h'L_
= Some af e paddag prefise, sxpecially small slzee, may not he fie n e rledrated grodi.



(1) Hydraulic seals for reciprocal movement - 3
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(2) Dust saals Tor reciprocal movement

NOK Cross Erardand ] ; Crmagn
'§' e || s i Main appicabis luld Fasabure -
Up ratarial
Milan
,a @,f,l"ﬂ” - This ts a sancamltype ol dust | o
oWl | : s g seal of nomlan with high dustaret T
Cumiiration mmmm o
o
SR | |
(1 Lip mataiial
o |
(LB0T] « Employing noxkan as malarial, ths
B rass Al grves wnder severe dust  [Foipa
i e, conditions such as canstucton [ _yasl
G pod b s i = L e,
pilaie mrimsd
[EPGGH
[LLip rnataiiai
: mn] E Emﬂhu nmmml. this
han BETIE ANDE an
DWIR ekl 00 o, mecedar i preventing of ol |F- 106
Gk ot st seraping of and In folew-abiliy te = F107
i 18 RoCanEIcEy,
| plaip 5ot
[SPCC)
mmmru « This Is 5 s0al to
| (L8pt] Mﬁm Emplayng reda tarial, thi
. I i T . Hhis.
DKBI oo equiprient 80 | s & doubkelip dust seal lo [F-108
Coid refled glosl | mainiar sl prevant ol scrapeng of. ~ F-108
pefarnancs [
Tercer PeCHgs: |
!EIIJp maleral
il bk L-TH- F-110
E !;A?EEE | = a1
{ Fluor rubber + Quigide dust + Efrgiopng ritra rubbar o
é DHE [F384] | ASED matersl, thiz b a doubledp duse | —
ekl case seal 1o pravent ail scaping ofl, |
masealal, —
Crid rodlad stost
kst shas! Fagq e
{SPOC) ]
| mﬂ'lrl:mrfbngr | A1C4 E-i13
e I Erplayngride nbberss | ]
: éﬁ; I r;itf-ﬂai. s & @ snghe-ip cust
DKH {Fag4} SR80 + Matarial -
i case | ATHS: far chameter 4 300 ar lass
maderial, | AT04: dar diameter cvesr § 300
Coid ol b slpsd |
Iahe: Sricet |F33'1 -
[BFC0)
nsl * Emplaying repdan s meaterkl, this (FA18 |
| A L— & & girgkedip 21 rubber cust seal. |— F-198
= parlpin p—
ardpraled | . Eqploving nosdan a5 il ihie
Ll equipment and it & doubie-lip sl ibbor dust oaal || 118
mesTalr sasing fo prasent ofl seraging Al == F120
'I performance gf
i F-121
rely rupar | 905 " mmﬂm * Thi 52 double-fio all rubber dust | 10y
LAS0E) 3ea! o prevant ail - seraping ot
o imo & integraied | . e rutber Snd oo Fubbar = s
LBH LAD03; grocha. smmaveilable as malerial  for
Fluois ubbes | —t wﬂwﬂrmw
FEST) Fa57 beantei ez |

Hamnrd 1) Hems with a " mark; i b dimsngion Wbl colomn heve unique speciications.
- Please consult MO bafomr odérng since (hese i no dimansion description.
Flemmss 1) Some of the packing profilas, especisby small seex, may not be ithed in the inlegrited grogw.

o 1 B-5



13} Buffer rings for reciprocal movement
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3 T3liding material [ el paeshiam i boad, 1o ol | . This has the same tunction asl:hat! I
T Rareficn e type hyoreubc | high emperature | of HEY Fy2r
@QT-FI |+ B ineremisnype. | ek b + This hos arnall friction eswtance | — F-120
vors | Q]| Oomtmunaw| | RIAEKESTUT | doemte, | and ke iorighsont ey
ﬁ] TAERE) hydrautic fhid od packing. A slit on the tapered surface (norr
- Comimaton) P rubbor | Fa Pl abding suriace) can leek back =
| P20} nycdraulic fhikd of prEsse
4] il seals for reciprocal movement
= NOK | Cmss |  Standard : | T
B| tvpa Gaotian | miataral Main applicabis {iud Fiaturs: .:_:l]
g T Lip maherial
i B 5
(% B4 IATES] - Garral patrsieun Ml « This i & seal far low ficion used under the condition | 8
:E Vel case | hid il ol law prassuna and high spesd g
Tha material - Water-giyeol lype ydrsle Muid | - This san &as be used as dust seal for hydraulie =
| laop | GEmme = Ll
E. P = CHbwaler emadsion tpe ¢ Fubbssr snd rmetsl are avalable for seal 0.0 wiich aill
i 1A !ZSDEIE-HQ :‘“m“j Fydraulic thuld of be selecid dcsardng to the housing matenal, E
Pisee vealed
Tiea f ; 3
__ 15V —
Milip matarial
i htriia rubbar |
WAZTE]
g &4 D Mersl cane = - S !
il sw B |G | * TSRy st |
E |IE;| 1 P’:-L.é:ljﬂaj? + Thia hins an exosllon soadng abdity and low frction.
5 (I 5pring mmarial
EL Plana wires
{6WP) |

smas Bupsas awayg

| = Genesal pereves slesring lluig ol

* This ks 8 apecial sasl mainy used for auomeb i power

SERring.

' Dackup rrgof resin mateng & used b minimize B
delomation uraar high pressurs,

v ElEiniess dleal s vted for spring 0 maintain required
irsgrierence and compression foise of lip Tor oy
duration and high soeed oparation
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{2) Relating products for reclprocal movement
|

= o | Cross Starriard ; e
|‘§ i | fan el Main appicable fuid Faaiuea 'Ilm'
! - . ' E Supplied 5 hoog {1 Omol) .
| enanling ko be out aocardiig b e |
| | cpliraiar digmetes, |
| [ ] | Rarqahen, PTFE & Trs 15 L s = Rarellon [MOK product name ol 420
{ BYT (GZF] barng of piston | polytedratlusroetindans nesin| is ~F13
= b rEvEey s uged for matenal. This waar fog e
g anpeig ar hus oy fricticral mabtancn '
a.l accariricily &l elirinating stick shg, =
& 8 ko Impecwe tha . =
Ll R
1 pr e 1 .
Fabric neimorced | hesauss of I8 fabes reiniarced Fo1a =
Wh pharslic reain larminabed phenolic resie matenal, | igs
= Li2RS] i [ = Tnebiag-caa 1s proviged on the
1 | HE
[ | | = Thia = used in pombinaton with piston pactings and
| WAl fregs 1 prevent damages of packings csed by
= Toralgn abject in oll within tha cylindar and 1o Az
g + Garsral pefroleum hedraukic fukl fong life af packings.
E- Rar=har, FTFE! ol - Wihien used 0 comaination wib pad packng ard metal (P55
| BZT [o82F) [+ Wiadar-ghaool bypa iy ra e fiad pil = of Fie il ok B prgventad bopaveo of |— 437
3 | Cifewartar gamulsion bype P raulic e Tereign object submanging funcben af raredion O
| E | fhaad 3l prochst name of pobistrelnyosthyana rasi),
| | + Phasphaie ester type hydrauic = g pain cud B provided and oll pressune bypass skl is |
| | Tl il slam privdided S0 pemeer] press e SocUmdlation
. g ! ¢ Lo bamparatue -
| My aLEE TTukd ol |
AT |
Rurafion, FTFE » Srandard cutiing shape b bisg-ou |
(18YF) | BRTZLIE thens ara no problem for | [
Blargfion vigkallaion, o cuta hpe
{SBF (EIFT O caan bee AlsG Lsa,
BAT ) Vo This s wsad b |
7 _ | prevantextusion
of peokmgs ard | F-114
£l o impowe the b gl
= | .
5 oottt
= recistanca of thi
gl RGN g m o ting shape is & L
| ; - Btanda ng shape is Biag-odl |
m?armh {BRAM2LH thare asm no peebbem far |
. . restaltatian, no ol endlass ype
HEMMY [BANF) can ba &0 USer
BAMI ,
| ] |

e with a =" mark in the dmension E0ls column faye unigua IFE‘H’IH}Jm-
FPlaga sarault MOK before ardaring sinca fhame & no dimarsion desorgtion
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{6} Ratating oil seals for high pressure

i MOK | Cross Standard | T Do
ité' by et pp e Iak spnlicabke fud | Feafure ﬁl
: 1L matseial
Hitrile nubibesr. | |
ATI0 |+ Eeneal pelrdeum
Flioen iibber  [A795 | posegulie tuld ol
1F5E)
[2iMelsl cazs | + THig is Lfesd for sefativedy smal
TCY materinl i chametar and medicem prassuns
= Coldohad geed | epsration
| = phade hedd + Gananal petmieum o
8 (BPGG! | Piydraulic fiuid ol 2 |
H| ¥ Spring matorial | P98 | . Phoaphess ester = |
El | ?5?““%?1% el ik o » Thiz = & standand I =]
g i : . glnenf il seals | -&E
1B ; rodaling 1
=3 ILlp madunia L =
2 MErila rubbar PR ]
| LAFaS] | ' Ganaml pairaleymn =
3 T oo nbner | AT | e i o £
E E fi.lll.'-nﬁ :I B |
. = =m0 - Thes i uged ko ralativaly lange
TCH e mlni: { diameser and high prassur
Ciakd milerd sisal [ aperaion,
[ ke | = Genenal palrataum |
| |Cambina SPLL megs | hydrsdicilud of
| EEpring makerial * Phaephale aster bype
| P%ym hydrautic fluid ol
(7] Seals tor osclllating and rotaling movement
2| NOK | Gross Standard : . Cornitice
1r§' wpe | swtion maltal Mak applicabla fuid AT :;l
. | -
[ diip metarsl
| Pian
{E-I_LH-SH |
Wl ceag - This |53 dust + This can be appled tothe hoosing |Fosa2
Rl matesis ' i Fiat dameter d 150 or lags. e Fo48
e eheet rotaling
| ISPCE moeamant far
| Ringa pinand
=t : buah. This can be
i'ﬁ [ (TrLig mareial ugad undar
';E Tﬂxﬁgﬂnl e I Hrrmdm e |
| : « Ciilgr g conmbons i _ 5
: E oL 2+ Matal cams Itreprces Ee = This b maindy wsad o the hooing  F-144
¥ g | Huratéry of the disrmeter puceeding 4 160, e Fald R
! Lorrd rod kel srgd | Seqiirenane [
| flats shaat I. i, v
| ISP Raled aitact
— ; makes aacy o !
dran uged
when
i g - 1
w:f;:p FEN |+ Lipshapeis spacall designed 1o
1 reduce Lhe lorgue, -
» Lipwear ig reducod bacauss of
| miatallic protection plabe.
1
| i
-] | | Cirairn
B s et | Ian appicablz fluld FeaLie i
: by i saclion rnaterial et
E A « Thin =8 spooal saal Tor cesmdesr s e with g et i
| ; — HWH_ ; waar reskance ad extnision prodd abdity.
2 HCY | | .'; {IEhEN m‘rg%w * Sirce perfect sezling cannt be expected, pleass —
b= (L5520 provida & drain a1 end and use oll s=als for roEling
E : | prassung wien f J

therns with & =7 mark in the dmargion sable column heee yrigee spaciiceions

Flease corguly NOK Defore ordering sincs them = ad dmerson
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« COMPOSITION OF NOK PACKINGS

MOK supplies several diftsrant types of packing materals to sult varkus applicitions.  Tabie G=1 shoews the type and chaRckemsics of
rubbar raterigtz and Table C-2 shows the ype and characienslice of esn material.  Standard meteripls sre ofered for tems in this
ratalog to beat meat the aperating condiiors. Aeher to chapter B ke the typas and atras of sach pe of packing. Compatibility in the

follxadng labies inclcales genedal tandancies. Faler b e resistiviy data in chapber J jor resistivity 1o specific brnds of oll.

Tabie C-1 Types and characteristics of NOK rubber material

Material | Resistivay
MO Tuns-ﬂ-a| 100 % | :nrrp-rmi it Hi'“h‘.”ﬁi L Lubricating ol {agent}
striengt) moduilus | g=1 mhﬂmﬂﬂm A E IR in =
Malarial meaterial Hardness (Borgetin| B (T on | etk | | LR ﬁ’ # i 5|§. El &
|I Ela- é 5 =2 § 53 E’
e G 2 R HHHLE T
' . (S AL Ubgticnrh)|igh bl EK Ci178T 7on | (T ot E g
|1
7.1 o6 1 : '
Aee | 80 | g | e | 4me | s2iE) | +7iE) | —ce . |
153 | 45 | ™ =
At 70 (197 451 430 | 9B | +5(8) | —e2 _ .
B0 | 73 ey Wi [
' AT | BD | gyl | j7ai | a0 | BB | +E(B] | =21 |
182 | 1.2 , | Slol
A6 | B85 | jyasl | sl | tee | esier | +mie | —os .
215 | 48 . I '
AZSY | T8 | jog) | oy | 2e0 | 18(B) | +5(B) | —34 12 e !
205 | 43 | | =
A0S ] 240 | wi(Bl [ +2(8) | —2 . -
Mitrie rubber 2091 | k) : st 1] |
amoz | s | S8 | G5 | wo | nae) | 308 | —2 1
1 |
aoos | st | fom | e | 1 | s | e | -2
[ B P
acos | 70 | oo | 3% | oen | e | 47080 | —as |
204 | 78 ; '
ATES | Bl jopa! | (sp] | 400 | 4846} | +6(B] | —11
| | |
. | A€0% | &5 f,i?r ﬁﬁ! 110 | 208} | +44B) | —51 |
! - 136 | 105 ) ‘. :
F: Ased | 80 | ohe | ypm | s | 170B) | +acB) | —s2 | . ,
g | P | 7 i | Fﬁﬂ 20 | Ticy | ot | —i5 |
z rese | o0 | 30 [ S| w0 | mie | +100) [+ 4 l
= |
® | Fluerorubber | F3s57 80 |ﬁ;} :122.?} | 146 | 1BICH | +1(C) [ —15 ; !
11.6 108 |
Fot | @ | i | o | 200 | migy | +1l6) | —i2 16 (2
10, | 1 |
Fsap 85 “%5 |§9| 2y | 22lG) | +11C) | =16 | :
T2 4 ] |
silconrutber | SB13 | 70 | 180 | 16001 | +1ig) | —4o |a]as
all. :
vast | e3 | Gvel | el | seo | esta | otes | —ae |
273 | 128 :
] =1=k8 az (270 [12g] 284 a8 Al nigr | —54 [
= . | 2 | 1B I~ s 7
Iﬁﬂ” e & [441] | (147 | 420 | svfal | oiE | —s ||
ussz [ we | 538 | (m | Mo | mw | o [ -7 [0]2]C] ;
i, : i
Uees | 9B f:ﬁ |3,E,§| 450 | B5(A) | oig} | —8 |~ ' !'
usot | o4 | i | pres | 480 | seiAl | oiEr | —me || _ |
| Fabris eac | — | - | = | = | = - | - EEE !
miniomed — | L |
| rubber SBG | — - - . s i | :
i aaeer | osos | 9o | 2 | fea | o | w2 | +1e) | —2e |
Aasstvily slandands 1 ey good 1 Mol recoiTEnented

I Good 10 moer applicaters ®
— & Mo resstvity data aeailable or e sesistivly veries dapending on ihe grediend. Pleass sonsul MO,
Lo Faln, can be used i rocther maberiats exsl, obenwise nof recemimended ™

# Please conaull MO balor using lhess matriaks,

- I -



Hydraulic fluid &l Water and elhess E § E ,
TP R e
HHHHBEHHEHBEHHT
i El 1 - 5 - E:E E
: _ ala|o| %9 CRH
| v O] x|c ' T | Stardasd materig of L shaped packings CPH
LA E- N fa] § 3Te] | GPH- DKH- VAY
A 4_;5: A i Standard matorlel of vahe unt pesta =0
| x| s | 3| DD | 5| | Standad material of powee steering seals SCUY
sl afal ol alw 20 [ 2] | standad matee of 0 ang (12 8 24011 ype &) | SPEC-3PNG.SPND-sPOD
ol %|e|alalalxlalxo]e] Sanart i o buck f0 o e Samétis combination sedks  SPG !
S | ¢ |2 o] | | Starssard materlal of nitile rubber packings LUEE,HUEEHU%;FH i
i ik Lo s | | 0| 10 | angen material of baskring (0 fingl e buerings | HBTS .
e (el el o T e Tal | somsmramatvsmsroma rowes o s ma | 18464 TEV-TGH-DRB-DRH |
el=| o alalalz oo el o]0 | e mopime s d i et ises. | OUHA-H-USH LBH |
sl ala oAl o m= D 2] | Stangasd matenia of back ing for combnad ssals | SPG-SPGW-SPN-DKB-SPGI
| | |0 2] | Hestrasistance matsdal of back fing forsonhinad e | HELRTSECH SEGW: SPGO
11 : | | Naterl lor heat, weler, and sfeam reslsience pagkngs | LPH- USH
| = 3| af s |al || | Standard matarial for beat rasistance packings USH:USH-LEH-VSH |
[ o] a [ | ) D40 ] | et resistarce materal of it saals e aciencal maemart | DK DKH
= >l alalalal 10 T2] = | Mostresistarns mateas ar ot sosis for prsre attanes. | TGv+ TGN
13- |3 D | e | = |0 | 2| Material of batk fing for U packings B
| 5| % = o | s ] ||| Materla of hings pin dust seals | oLz
i,.r ; . ¥ A | — . 0 | Mosdsn nproved for Batter cald rasitancs sl - LB -0
Ll ol ml o[ ool | =10 ] 5 | Meartan improved for betier et s waler resistanes | SPGI 191~ OLIS
SESE IR E sl —| =02 D | Matertsl for center swivel seak ROl
A" LA =T [0 | ] o | Soitacr wiosconet for baies rseine it ks sl s | {for bushes mainly dust sess)
o | r‘: = oy T | W — — 7 le . Standan rnare.rldmnuﬂ-an packings : ﬁ,‘fﬁ.ﬁ;‘fﬂ.‘,}%‘ﬁ;&l.’ﬁﬁgﬂg
! . B L= B8 sl PN P R Iz ﬂ Sendard malsa of o minkeced Y packiegs iritrie nibber] |
| I r || Haal osistanrs reatzrial of St reitoread V pacags unsndber i
I |%|2|a (=]|a|%|C ' || Spaval rtris ruer for battar heat and woar resistance | (for packings end dust ssals)
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Table C-2 Types and characteristics of NOK resin material

| Platarial Rasistivity
Materlal ataris) | Hardness | SVE99M Eesine]  (MPalkgliem?) | Applieable 2ig 2] Gl s T
. cade iefIperalre E_E '§!E§§|§g§
{ WPa | ZEa | 1o i -&-E‘Eagigﬂmig
\katior®| (3¢) | dwkmaiim | dokamaton | ! 2= g% ~la
' i) 6.5 2.8 01 e e g o Ry
0 | fuoeest | f2onl | 120 | pand | i ol il
£ OVE | pie] 17.7 e, 16,0 5.0 |y [ o L | . |+
o | |, e N80 B |
g mam? e '!'hr:g[:: Mool | 330 ) jian) | s : = el
[ 106 121 1.5 [ r = | i3 ;
3 0577 | \heeswn| | [sDpi | B2 | ({23 | izo0) Ked ALk ;
[ B g8 | 481 | oy | o | -
E GONP | Ftﬂ;?ﬂ. jBzid | 00 {200l | .5|:|-|| — 55 ~1H]) : . w | 't
| 1 5.5 | i | o = = | ||
[ 128 | wmag | B0 00.1 = [ [om 1
. 12N Frowgifl | 11040 B [38E! {100t —55~140 = L= gl gh I¢ [ie:
Fabrc rainforcad 108 oo | 242 | oz
12R5 14nz] — 2470} -— —E5~-120 I i [
| phercde esn | Pkl W ¥ s et ‘-@ﬂ‘- | [ | |
| Rasisivily slardarts  Nery good
| _v= Good for most applications®
£ 2 Fair, ean ba used if no olber materials but othensise not recommendad *
5t Pleage consult NQE belom ging thess materials,
L.ow temperature ratraction of rubber material
TR0 wahaes 35 vsed 1o judge low emperinire cagability of .
: - ke & -1 TR
material, TR iz am abbreviation for "Temperalure- bacah e
Retraciion” as descabed by ASTM D 132% and expresses the
distortion recovary ability in low tempacature. Thas iz b ]
roeghly the same as recovery of ubber-Tike elustomer, TR 0 \\:u B
vialue i5 the temperature where initial distertion has | Py P'-.L
recovered By 108 Graph ©-1 shows an example of THw THT
measering ihis valoe. B0 AELE
5 |
= |
i :
: 11\ \
E
= 5 \
% { ]‘\
ool L “H“""“
=f0 —80 =B =4 =3 —m —ifd
T Tempamhm: T
_ 1
TR values can indicate allowable low wemperaiare service cange of robber material for packings. Por allowable low [
lemperatre service range of specific trpes of packings, nefer o page D-2 w4, [
G-4 |




Hydrauliz fiuid oil Walsr and atbers E 5“|§
I | < 2E ‘gli ras
?g:igggg?ggg glﬁ ;E:!' Famu Facommeanged NOH types
£ ﬁﬁgggﬂﬁiiﬁsda
3| Efg = [ R=EE 5"
] Fadls 93| sl el | © | 0 | Rareflon matarial with high extrusion and wear resistance | BRTES SPO-BRGW-

| SPGL-SPN-SPNC HETE

Ll el ; o || Epacial ratarial improving exirusion rasictancs of 19%¥F

( Combined seals,
bachprng | |

; - '.i,. 8 | Rarefion mamnal with beder wear and oreep resstence thay wih pue PTFE. | BRATE 2-5PGC5PNG
| | A28 - | Bearing matenal cantsiring branzs for high spasd and light kbad | KZT- RYT
: o alalal s | Material of backug ing for sgecial seals SCIY
alole|elolalalalalalzle]alalt s S T NG | B - PO HEY
: | Alals | gl el R Rl T
. . | WR
!

I : 3| 0| iHahriaJFnhmlhqmm“mhnllnm*nmmandrmmm
|

Hardness of the material

Hardness of the marenal indicaies presure esistance and
steength of & seal, iIncluding tensile strength. For example,
the pressure resistance of rubber for a packing (cxitrusion
resistance } is mdicuted by the hardaess of the rubber (refer to
Fig. D-6 on page D-5). The testing method for material
hardicss is expressed by the indusiriad srandard for each

material as shoam in Table C-3

Takde C-3 Tegting mathod of material hardness

Table C-3 detalzs a pew testing method for vulcanized
rufiber hardness, J15 K 6253, besides JIS K. 6301 {physical
lesting method for valcanized rubber),
In this ciamalog, rubber handness 1= expressed by spring-type
hardness (M5 A} of JI5 K 5301, Figure C-2 shows the
corralation of sach material hardness,

Farelon Pobvamide resin Fhenobc rezin
Wulieanized ey | ipotpafinsdidinn el | ithermoplastics resin) | (henmdseting resin
JIS K B3
15 K 7202 JIS BB
JIS K 253 JIS K 7215 J
Flgure C=2 Cosrelaticn of sach matennl hardness
g;:!i} II .‘!I]ﬂ:l !.5 E.E TIEI IR TR RPN L
JIS- A
3 H 0 W wome
Durgmeter D

Rockwel R

ma m M 1'::11511&&1

------------------------------------

Rubier If riarike rulber, fuoronboer, |

| sllican rupber, maxlan i

llllll (PR R EREERSERTR S ENE T ERE EE S REEE ]

Resn  Heredlon

(R NREN RN LN EENEE R L RN

Polyemide rasin,
tabric reinfarcad phanolc resn

......................................
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The packings in-this calalogue are neither
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Q.SELECTING NOK PACKINGS

App“:ﬂﬁﬂn Ranga Selecting material and the type most swifable for the opemting condition is necessary o obiain
aptimul performmamce of the packing. In this chapter, we will describe the application moge of
sedle and veluted products for hydeaslie equipiment, plas means of selection. Tables D=1, O-2,
D=3, sad D-4 show the application range of hydraulic seals for reciprocating moton, dust

1. Application Range of Hydraulic Seals for Reciprocating Application

Select NOK packing taking the following four oonditions into consideration=1. Pressure 2. Temperatore 3. Speed 4. Siroke
=Tabia D-1=- Application Rangs of Hydraulic Seals for Reciprocating Motlon

ﬁ\x“mﬁjm Special packings for piston seals
Camlain LJ 5 i L
Rem . Tyoe oo DBl | QUIS | OUHR | 8PG | SPGW | 3PGO | 8PGC | SPGI |, Pl CPH
Shape 5 ﬂ ﬁ ﬂ n B ﬂ] ﬂ
) i | T [ ] |
= p— T — - = -
" ‘n:- G |
" ar a5
Prassire (VP& "'i_ 1 I
T 1 1
8 | | | i] o3
I:Ir ; _ﬁ : 1 i | i L m |
= = - ! :
Y T S aff] | s | |
a0 l A - - : - I i
RN g . d - ' :
] T - = i
:: [ = s | —a = _"—a:l I —a0 : —|
| —m
e | 18 A 1.8 149 ]
10 14 I LB I
B (1] 1 (1] ALK |
Speed (rvg) | [ 13
g (L] | (X3 L) [T e [T 5] [T [T7T} [T7] an Wl
Sirdke (mm}f 2,000 or kasg
Fithimg spacs | Madiirn | Small | Smal | Srall Srmall Small | Small [Very 5115II| Small | Madium | Medium
Stiding resstance | Medium | Medlum | Smal | Small | Verysmail| Vary smal [Very smal[Verysmall| Small | Smal | Smad
il i, el e Mo Yes ' Yag Yas Yas Yas Yes b Yee | Mo B
Dinensonbtielpegel| F-3 | F11 | Fa4 | Fei8 F-18 F-23 F-27 F-31 Fas | Fa7 F-38
<Table DI Application rangs of dust seals for reciprocating mofion
2. Application Range of Dust Seals Ot Dust seals
(1) Dust seals for reciprocating application hem T-Jype Dkl | DWI | DWIR
The main feature of a dust seel i to seal curside dust In addstion, a sealing
system using & dust seal, combined with rod packings and a buffer ring, Shimra H E 5
can prevent oil film being scraped oul. Sipce thesc two fearnnes {dust ——
elimination and il scraping) conflict with each other, it is imporiant to #a |—
clarifly the privstty required for each a.p'l':-l:al'id;!n, betore selectng the dust P i
seils. Specific performance will vary depending wpon the type of dust Tamparahes {T) ¢
seal, Therefore, if maintaining oil Glm on a cylinder is more importunt, -
please consult NOK. o I — T
et procd pocormarcs| 5 =S 2
Cfmpapoplprkenence | Masdium | Sl |Weary snall
Reqoeerment o ghpper] Mg M Mo
}'Mﬂm_nﬂm Mo Mo M
Dimensicon [atie jagell F-101 F-104 | F108




sedls for reciprocating motion. dust s=als for osciliating moticn, and relaled products for hydravlic equipment, In the following cise,
the combined affect of operating conditions must be carefully considered, thersfore, plense consali MOK,

(1% Tncase of minimem pressuns u:.:l:-:din;g AP of ull times

(2} Inecae of using packing at the border range of appheable mperature and prossure

(30 Tmoesse of using pucking with extrémely short strakes |See examples of vang with exremely short sorodoes oo page F10 and 113
(4 Tnoease of using pucking when spesd of extending swoke of rod is grenter than that of contracting stroke

Special packings for rod seats Packings for bath piston and rod saals
u | B u iy
] I51 IUH UNI | SPNC ! PN | SPNC UPi LS| UPH IsH WoaF -| YoEH
| | [ | T
1 | | | Rl
|| D T o | (s
] | | ¥ - I ; |
| :-i‘ | [ ! u |. —n —- .!_._ = ! I |
X ¥ " | | | =
! u I | I . it 1Gke!
i | 4y | ; T | id T ! SPTN
| | B
I T T = At T
i = i — LI e L
1 1 —_
| | 1 I 165 I L -] |
i o Ll 100 __m ¥ o i L] i i b |
E ' BE : -
! . lu—i— E i t '— i : a
o i e = i P ol e s
T T = -5 I | d T |
: = 13 | 13 : Iz s ] 1
10 ra 10 o | | 13 A i i | 13
| G -
For
= o]
T ——T— I
s | . | Ak ara LD | g mEEE [T [T [ T T T i ¥
2,000 orisss 2,000 o iags
Madium | Small Small | Madium | Smafl | Madium Vary small| Mediom | Small | Medium Small Largs Larga |
Madium | Medium | Small | Mesdium | Very small Very small\Very small| Mediem | Small | Medium | Small | Large | Large
Mo Yes Yas Mo | Yes | yes M M Wes M Yag Mo M
F-41 =T F-52 FBd | FBr | Fen F-B3 F-E7 F73 F-77 F-dE F-a5 F:&8
Dust seals

Aemark 1) Depanding on the size of estrusion gap, backup fng

| DKBI | DKB | OKH | DsI LBf | LBH S b i C e AT B P it
[ 1 dirmansion tatle.
; Ramer 2} Apglicabls
= ! o = tamparatune rEnges
i 150 ™ s for packings arid dust : | Fluono nibber -
| | w | | e eoEk &ra indicatad by ; Y g |
1 1 calors for sach rubber | | "OAn {plyureihane nibosr)
-5 40 g P bR ,' | Hel resistant moslan
i [ ] [ =m =3 B mmmm,ummﬂ
—BE BT —5% : T i
o 2] 5 S L4 . L Famark 3 = merk shows the parmisshle maximum presssra of
[Wery smal \Very small| Medium | Medum | Smal | Small paching as & single pioce.
| wes Wik He | — e Flemark 4] Soma anrall dismester hpe cennol be balalied with
N'.“' Mo No | Yas "!'va-a 1 '1":_3_&_ Intermal groows
F-108 | F-110 | F113 | F118 | F119 | Fi2




(2) Application range of dust seaks for osclilating application
Diust sesls for oscillating motion are maioly wed for hinge
pin and bush parts. In contrast te dust seals for reciprcating
mation, the shape of lip is specially designed o reduce
torgee and have a relicf cffact by rear-side greasing. this
assures good performance in severe dost conditions.

=Table= D-3 Application range of
dust seals for oscillating metion

S Hind st st o i v
e . Type] DLE2 | DL

- |00

=0 | =
) (1.3
L)
Terepertus{ Ty=="
-
e -3
Dinenson sbieipage)]  F-142 F-144

3. Application Range of Related Products for Hydraulic Equipment
Sebecting the right combination of packings and related products for the specific operating conditions will insare

proper sealmg effer Gvenoss.,
=Table D-i= Application range of relating product fer hydraulic aguipment
e | Spesal pasiengs o rod eisle Related products for reciprocating motien
[hwmie|  Bufier ring Wear ring Comars seds Backup ring
e s Type | HBY | HBTS | RYT WH KZIT | BAT2 | BRT3 | BAN2 | BAN3
EE Q
&
e iz i Bl %7 % % % ' % %
L LU :
T = .
o ik
e
Pressurs(MPaj |, | i = —= =
T
3
3
] 3 kil b ] I
. L L =
e i
g T
L]
] =l el Bl =
1 i ]
3
Spead{m/s] : — 3
Farm emart ] :
i | Lo e
Dimensiomlabbeipagel | F-125 F-127 F120 | Fa3 E-135 | F.1ag

Remetd 1) Tha parmissible spead s datermined by the relabonshig wi tha oad. Beler to P limit cunvi on page D-7.

Remead 2; Permissible tamparaure ranges for peckings and dust
by codens for each nubber matedal.

0-4

Sials are indicaied  — 1
| | Kiisie nubbir far loml lemperatuse |
| | Flugsarubbar

—

[ | Hedan [poturathane Auiber]

-4 .



4. Application Range of Backup Ring

(1) The role of backup ring (2) Mechanism preventing ertru_ﬁun

If the extrusion gap is o large for the operating When the pressure is loaded, the baciu:p_nng is_m.pres.-:ed
preszare of the packing, 2 heel of the pecking may be andl d:fﬂrlmrd by m-:lum_ the gap {5 to g ). which prevents
demaged by extreding weell {Fig. D-11. the extrusion of the packing heel (Fig. D-3 and 4).

In such case, & backup ring is necessary to prevent

extrneion of the packing and to improve the durshility <Fg, D3

(Fig. D=2}). Fig. D=8 on poge D-6 shows the
relationship between operating préssure and extrusion

AR

{3) Application Range of Backup Ring

Material charsctersncs vequired for o backup ring are 2osy is mainly ysed, while polyamide resin with high rigidity
compression deformation mmd extrusin fedistence onder against deformation is used in high pressure condilions
working pressure;, Priction reskstance and bow-friction cher- Table D=5 shows guidelines fog marerial selection and
acterislics arg also important becawse o compressed and Table D-6 on page -6 shows e sgn and characeristcs of
deformed backup ring moves in ¢oniact with the sliding sur- these materials and applicable packing type signs.

face. Considering these requiremcnis. NOK made availabbe
1w engineersd plastic matenials; polytetra-flaono-ethylenc
{FTFE) sesin (NOK rareflon} and polyamide resin. Rarellon

<Table D=5= Guideline for backup ring material selection

e Prasara (MPa) . i
Patking maisrial II] If‘ e ;
Maondan i ;

(polyurmthana rubbar} i Pohamide msin
TR e s indr s e e R i o P i
ipotiebelleoroetbylena, 7T T T TTTTTTTTTTTTT

| PTFE, resm} f i
i v Cembination of NOK raraflon
T G | and polyamide resin (Fig. D-5)

Femads 1) This table is & guideline for backup fing mafersl selection. [n sslactng & packing,
conditans cther han gressure, Such As axirusion gap, temperature, and packing
shapa, should also be aonsidersd.

Femark 21 5 Whan using this, please sonsull with MO

L& D-5



<Table D-6= Matarial code and charsoterislios of backup ring

Material kel Feafures Dorabity | Appicsble padking tpe s
J1BF Lpw inchoral rassiancs matenal with mproved fretions g [ |
t and craegy rasslance agairst pure PTFE ey
| OUHR
l:n:;:?ml — Btandzrd material of backup rng with high eaistanse UPH. LISH
Laro . ) N s
athylena PTEE, agains axtrusnn ard frizion under high pressune oparation | LISHR
Fexsing | IUH
5% Speciad metetial with irmgroved exirusion resislance of 18YTF |
- |
hiaterial with high resrstanca against axdru=on and fricton
BOMP | for high pressure Dackup ring. Its machining manutacturng Ol 051, oulS
process rakes large dismeler seals avallabla LRt "USI »
. . faterial for injaction malding kaving the samea ; i
Polfamice 1981 | oMM | performance as 8ONP with smaer dimensin changes by oA BN kN
watar absnmption an

4) Extrusion limit

Fig. D-6 15 extruseon limit curves presoribed by TOHS show-

ing extrosions of nubber matertal for packings, This figure

alse shows the cxlusion limmil

curves of WOK backep ring

malerials, The exwrusion value of packings and backup rings
raries depending on the rempesatire, prissure, and operating
time. Therciose, plessc refer th the extmsion lmil curves on

<Fig. D-B= Extruzion lmit curves

—

dimenzion tebes of cach tvpe for proper application.

% Exirision Imil may vary depending on the tempesalure, pressurs, amd operating time  Therafore, please consulk NOK whan using

16
-t
[
Fr 'I:-%%g:::h Extrusion 9
anfs P .—"rl!
zuxiﬁik}i‘. ' -
RN | PR—
%.: & | \; 7 T
E o \1.,:
|
= E =
= ’ -
= E )
; Extrision 4
14 b thes camas ciher "|| . 1l|
man podpurethana rubber) “I (.‘I
= =ine k= f i

a o1 0z =3 S

Extrugion g maximm)

Mote: Extrusion gap " 5 the amount of radiues gap

| and calculaiad by A diamsilar clasrance /2,
' g max indicetes & masdmum extrsion gap at
maxirmum eccantricity of cparating condttion,

Lnder exsssive high temgseraturs and high pressure condition lar long term use.

B-6

- 9 -



5. Application Range of Wear Ring
(1) The role of wear rings

Weur rings are used s bearings on a piston [0 prevenl
seutfing the piston and cylinder, minimize He eceentriciny,
and improve the durability of packings

(2) Selecting the wear rings

Belect the shape and materinl of o wear ring according to the
operanng condition. For low speed and heavy load opera-
fons sech a8 comstrecion equipment, type WE with fabric
reinforeod pheaolic =sin (MO 12R5) s recommeended.

This materlzl bas cxccllent characieristics against comprcs-
sion load. For bigh speed and hght lead operalions Or operis
fiofs where stick slip may be possible, tvpe RYT of poldvie-
trafluoraethyvlene resin (NOK Raretlon, 03ZF) &5 recom-
mended. This muteral has excellent characieristics 4guinsl
frction and weqr. Table D-T shows the characteristics and
applicagion rangs of esch wear ring tvpe.

=Tabla D=T= Characterigtics and application rarge of wear ring

Tyna RYT WR
Shapea E > j
fet
Materidl Palfetratiucmethyiens{FTFE) raein Fabeic renforcad phenolic resin
{NOK ign) {rareflon 0SZF) (eRsr n
B Fiokitr ool ik it Troa waat g e i oo i e e e b
8 Exzelent wear resisianoce under high spaed ard Ighl | & Cxosliem wesr resistance under oo speed s by
ko] oflarai bom
Unarecieriglics | load cperatan B'Wide range of diamater 4rkd WS Si2e ais suslobie.
“EZupptied in hoop (10mfoll] endbling 1o be cwl Each place has one point biascut. (Skkes ofer than
: T tha nulem tmbd il
accordng to fhe cylinaes diamaler | iL.l'qar ::-m urlr:;Im [':m%:-r': :lls-luI -:ru:ﬂ-ﬂnle.
Temperatura — 55~ 20T — 55— 200
Pafar b the graph below far FY limit
Lubricating of - angina il 10W
10K Cantasting mafedsl I 5450501 6 umPime |
; 12R3 0—0
= QSEF Crmmin
Z
B .
Eq P4 Armit ﬁ o
[oi] kebrication) T
'i £
| ,
a 0.5 1.0 1.5
Spaed W (rUGeCH




(3) Dimension set up of wear rings

Various dizmeters and widihs arc availdble for WR (NOK
L2R5S) to meet diffesent cylinder diameters and groove sizes.
For further details, refer fothe dimension table F-131 to
134, Please w21 up the width b by the formula below,

: F = Sa
I'|nm|:1ﬁ—2‘n.=I

phad

(Titn case no lateral loads sxist
F= (Piston waight)+ —-{Rod waight) + 1 X 125"
= oho <
So=1
(1T cose buteral loads exist

o B " :
F F?Hud'waight—k'hfm (Piston weigh)

Incase lateral impact ioads exist © 1.5
In caee no |ateral impact loads axist 4

<Fig.D-T>

P max

+ Minimum weaar ring width sizz [mm)
! Load charged on wear dng (M)

1 Safaty cosffident

¢ Inner dismeter of cylimder ube  (mm)
! Masdmum pressurs (MPa)

: Maximurn fateral load (N

¥
j Wﬂ 1 wne

[

For exwnple, if the caleulation resuli of @ 100mm diameter
shows hmin 17 5mim, use two GAWOEZZP0 (WRS =0 100 =
13} in dimension table on page F-134 or one GWOD41P3
(WERYE X 100X 23) in dimension fable on page F-132.
Sizes other than those in the dimension table are also
available wpon request. Please consolt NOR. (Outer
diameters up (o @ 300mm o be supplied )



A

RYT (MOE 2F) can be cut to meet the inmer dameter of
the cylinder mabe of the fitting groove size is the same.
Therefore, it s ool necessary o propae o diffcrent size of
wesE Fing peeoTding o each size of he eylinder. Flease sat
up fhe widt h by the formula bedow s the case of Wi

F r 55

hmin = 1.05 - De

hoerin o PEndrnarn wear fing width size (mim)
F : Load charged on wearing (M)
8o © Safsty cosfficient
D o Inrier Sametss of eylndar ube (mml

Cutting fength L bo-meet the inner dinmeter of cylinder tobe
can be obtained by the formula helow,

L+ ADe=—H —2

Dic & wner diameter of eylinger lule (mm)
1 & Thickness of wear fing {mm]
5 1 Wear ring gap [mm)

Hamass Feler to the dimersion table on
page F-19dortand &

<Fig. D>

Stres other than those m the dimension able are also avail-
ahle upon request.  Besides, the single piece of wear ring
shown in Fig. O-3 iz also available, Pleass consult MOE.

<Fug. -8

WRT WHT1 WRT2

D-3



Selecting Type
1. Correlation of Packing Types

=Fig. [-10= Correlatian chan of each packing hpe

Rod packings
Double sided seals

—30 S1BE4+AS05 ) 104
~Z0]__SIBF TF2 ) 180

Durability

MO provides o witde veriely of seads toomeel varieus fperaling
corghitions, The Toliowing charts wiil assist in selection of
apgripiate packings and dealss To et o owide varleey of o
euainer’s necds, we heve developed- o senling sysicin using -a

(1) Rod seals

Usimg bufTer ting 1o the mod seal is effective o Baller impac)
pressure, suppress ol remperature wansmission, and redisce
sliding heal, which results in bmproved durability of the

packinos,

Amrarss] Mﬁl‘m:ﬂ‘ﬂ-mrnm bareath the e =2gn

wales on both ends sEnmesant applicatile lemperahing rancg.
The itemns 0 are of Specisl 5 it e reed |ebked o e
ciimanzian 1

Buffer ring

ngém“mg

Frictian Uﬁhﬂlwaﬂw
agahl-:imd
Ha'rs- g !-Ers &
_|_
- 5TV 00 —eum

Exnmpls of seping system using butfer rings

RS St
Qxi\‘\‘&h! ERR}:S‘J
"I ::‘E\I i | ’ .
| & 1 -
| I
— 40y TE P ABRE ) 100 e R L - S 8
T i ]
Fricticn chara:
Saaling akility clerislics, spacs
saving factor
Single sided seals
e __FEE.___________-__.....-_,..----,---.: :r---l. ........................ -
i | pmwu-J i! & A nilhn% ]
i 'LlEH ‘ raij ‘ : 1 ust | i ‘ :
:r | 1:} g | ad E
e = s = CEEDw =
: —25 7 e IE;I 55 l.m B:l :'ﬂ'rd?" i ; —1d Uil 1t
! 1B Faiy 150 eslstancal Spezial panls
: g ST R L ::}:mlmm
: Special seals ] : Dual pu asnls
| . ot
b : Dual purpose seals : ‘ ' Fressare
H i RS
Bl meiﬂmt* :“ H
; i :
I
i
I
I
!
:
i




comblaationof butfer ings and contanid sgals offering cacellen)
rellnbifity eed durebilicy. Piease refer 1o chapier E fr
upplivition exumples of ==aling syvstems, and pagess D=2 and 3
Fo-gedechion Of each Ly

(2) Piston seals

Llsing a contami sl with the piston seul is effective to prevent
dumage cavsed by foreign objects aml SSniropis COMpressiog,
which resulls in improved durability of packings

Contami seals

Example of sealing sysism usig contzmi seals

—55{ YE2T b ) Durablitty

Gl |

Piston packings

Doubile siia_;l mjs

- 30 (E1BF +A308 J100
—20[_ MEFHFaH  }iE0

¢ Fregsurs rosskmnoe
i ]
v W
Hi=ie |
= a0 | EE‘I LSAD B0

¢ Pressure resistance

—a0

— AN [ EWE = AsE 1100
— 20| 1E¥E+Fanl i lix]

¢ Pressurs resialance

Dual purpos:s seals

* Pressure resistance

R

{__a5es Moo
-0l PasT . =D

=
i ]
- i
i i
: :
i 1
H i
| ]
: i
: I
! i
i i
1 L ]
H i
i
- s LU
: Dual purpose sedls E
L}
! Prassure *F‘u:m i
i resisiance resislance;
i —— Pressure i
2 reaistance '
. RS
; “ -2 :
. _ '
SV LT G T LU
: H
§ "
i [
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2. Selecting Dust Seal Types

<Figl. D-11x Flow shan lor eslecting dust sesl lysas

Selection start

a0
3
i

WATE] BB A LD

&
g
3
g
=

k
8

Ligy m=massenssnas

i This recumres spectally 1
e BT
& Pleaes consul O 5

| S ——

T A i
2
2
7
|

SORE] 3 R T S paads
LR L R L e
LT T TR ST

'."-.

L a8 8 3 § B K 3

]
s mockly
ol saal :
]
[ ]

AP {1 S| S pads

I Gide the pressure mneeds 161P

O Bael Calnlogie Cal MoJl14.

o Ivaaar iy wibs | TH i condiSen s wodar o 188 1l b i Frises, (i g the cress fem walaris mat onithe id dwing depime perian and i has en in nighi tiee lowiempsiats
¥ o cidbartion cannot bo mac by i ow chan becirse of ha ipenaing pondlion Such as Wi sukdy Wi, 866 wirar, Varuum O iirsviad [ e, (i cosiul NOH
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The following classification shows typical application examples of vanous hydeaolic equipment seals, including packings for
reciprocal movement, dust reals for sliding and rotating movensnt, and oil seals. These examples are NOK's recommenided
applications based on its significant experience m the market. Some special types without dimension tables are introduced hene.
If any types and materials with unique specifications are required, please consult NOK.

Paga
Classification of Application Example I_ Lo peagisyre cyliadar I-— E-3
| IS slandand MU pressus cyingir fes———— .4
I-—- High presaume cyinds E-5
Fowar shosel E-B, 7
Ml conslnution egepmen, 3
i s £, 7
Wipel icates E-8, 7
eiion
B mem
Exlidomar E-E 82
Tieck cran, wiees o E-& 9
Qump ingk E-ﬁl =
okt Bxmary HiKES E-10, 11
f'L 0l g Rosiprecal L] vinder Garbage ock E-111, 11
| 5 ki
= = Gombine, trapor E-10, 11
EN =
= Fross E-10,11
e || L]
-l Rebot E-12, 12
Lit E-12, 13
;E"mﬂﬁ Ingctisn moiding macine .12, 13
M il storms car Erking E-12, 13
Hutiraulic slewdor E-12. 13
Plnger pump E-12,13
Hydeadic breske el B4, 15
Ouerationvave e E.14, 15
Pramr siearing E-14, 15
et Gt el j0in E-18,17
- m tﬂhw e | 0K i, NiNGE pin p— E-18, 17
bt [t pin E-18, 17
Rptating ' Fump, mator,
moement E_ ndmurﬁnnuni-. E-18,17
Fixiag | dusirial | "”:T:'
; M tu fia Lol
E-2 8 -




| JIS Standard Cylinder (JIS B 8354) |
ydraulic cyfinder for low pressure © 7 MP2 or less

Kpplicale Lemparatire range o e rqlindee  SEOTNE D0 BT wider range of empsrali.
e — 10~120T | ey

| " peieaions — 55~ 60°C |

Recommended example 1

® @
7

I Acterting 1o MS B B384, (he ambiem temperature mnge & prescbad
from -5 o B0°G.  WOK, hawswar, provedes packngs apglicable fara

IlBme hantiny] — &N i e ahmn of dimension iable ndoaie

spacizl spectioations.  IF the oets of such iberng are required,
plaase cansull BOK.

' Ieem oo “F”'M'T H”ﬂm""hr i"_", Low lempralyrs SOOI | i the siding Bietion, The
. Type [Momiac hg | TyPe [Memue] | Type Maeoa] e spaﬁ 1§ Bmplaing {or W prled
e packing ord amdl sastisn U pakin
1 Dustseal LBH | AS05 | Fuam LBH | F357 [Fa21| owe | SRR — E:;wﬂ#im FWH&MHNE -
q : 2 X tom-paratire apgication, ietea
D |Foel pocking | USH | Asos | Fbs | UsH | Fbr [Fas | TR [ Aos [Foem | Jeehssrais eelcnin, P Nz
) [Pistonpacking | 525G | (355 (F1e [ sPa | R | — | sPa | ] F-18 | metal case that has low shrinksge |
@ | Wear ring RYT | 052F | F128 | RYT | 052F | F-128| mYT | os2F | F12a ﬂi.‘;:"mmm“* ot et E:’
| | Wearring AYT [ os2F | 129 | AvT | os2F [ Fize| AT | eszF | F-izs | I.L
e -
e
Recommended example 2 ——— — -
| . ] ]
e Bttandard speaifications | Hes el Mﬁﬁ:rm Mmm'ﬁ The U packings and empicysd 1 ims
| Type Mot a | Type Wi ol T Type Mswok o prove e sualing ailly o piston.
T |Dust seal LBH | ASG5 | F-121 | LBH | Fa57 | F-iz1| DKB |ZBBR| — | perstie aﬂé‘u“utm??n;rﬂﬁfé"ﬁ
=R | | B2 wa recommend O o met
i IHmpada:lrrg | USH | ASID | FBE | USH | F33T | F85 | IUH | A0S | FEE_ cass fhal hat |ow ahinkage
@ | Piston packing | ASIS | F-85 | LSH | F357 | F45 | QUHA | A0S | F16 | peroentage of diamedar at low |
@ Wearfing I H*rr OS5ZF | F128 | VT | OSZF | F-120| RYT | O62F | Foigg| Trooriiue
A | Wearring | AYT | os2F | P20 | AYT | 052F | F-ioo| RYT | 082F | F2
- 35 - E-3



JIS Standard Cylinder (JIS B 8354)

Hydraulic cylinder for medium pi'umru + 14MPa oriess

A Agplizshlz lemparaiera rnpa of the eylisder © mm—gﬂh At
e a _10~120TC

Recommended example 3

I Aoparding | JIS B 8584, e Bran lemparaloe @ge is grescied
fram =6 1o A0S, MOHE howeuer, prowidas packings applicalle 1or 8
widar range of fanperabre,

sl Hews Reirg] — algn in the column of dmension Ebie wdicale
spaciel apecifications. Il #e dala of such fems am raguinad,
please canaui NOK

,r"f
e A
r == g
- | :
- I I——
: e e I L R e e J :
s L
o Etendard spacificalions | Hea ressiant spacications mumuswﬂm The lew tiction SPA packing and
Type sl 52" Typo sstun ™5™ Tuvo Josass "5 gh lomd durtity wear ing s
@ | Dust seal | LBH | asos | Fazi | LBH [ Fas7 [Faor] oee | SRR — | dust a=al of low ter-paraturs
: i application, Instaad il
@ |Bachuprng | BAT2| 19YF | F-130| BAT2 | 18YF [F-1aa| BATR | 19YF | F13n| apolication. nstaad of LBM, we
3 [Rodpacking | USH | AS05 | Fa5 | USH | F57 | F85 | UM | Ass | F-62 | ihat has low shrinkage nercertags
@ [Pistonpacking | 5pa [ JEF P10 | BPG | BT | — | sPG | A3XF | F-18 Sl i
d | Wearring WH | 12RS [ P13 | WR | 12R5 [ F-131 | WR | 12R5 | F-131 |

o

plololofa

F)

,f;f’f

Recommended example 4 -

£

IEE'M

|

__'_I_|_]_ | e YT - _.'_'l_ ......

| Standard specifications | Hest ressiant soechicaiions | Low nperiire speciicatins ;
O R e e Wi s ™ | Typs W] P ot e 3883 iy BN
i |Dust zeal Dket | D8O pqos| LBH | Fas7 | Pz Dia | SSEL | —
(@ Backupring | — | — | — | BRT2| 10¥F | F-138 | BAT2 | 19YF | F-138
1) | Fod packing 151 | UMD | F49 | USH | F357 [ F8s | JUR | Asos | Fse
@  Pistonpagking | 021 | UBK | P11 | USH | F35/ | F-8% |OUHR| AJ03 | F-18
i Backup ring — | — | — |eAr2| 1g¥" | F-13a | BRT2 | 19YF | F138
i Wear ring WR | 18RS FA31 | WR | 1283 | F131 | WR | 12RS | F-131
E-4 - 35 -




JIS Standard Cylinder (JIS B 8354)

Hydraulic eylindar for high pressure © 21 MPa or leas
b hpgliesiile lemperativs smaps of e ylinder o, o0 — ) BOC

rﬁf“m

10~1207C

Lorogi 55 60

Recommended exampie 5

f@@@"

spacial spocificationa.
pieasa corEul NOK.

- .w_«ﬁé
e il

T P Es Ly i AR
AL = "*-"':'-2:: -\.:|II.I‘I$ I -ﬂ?'.ll:"-'{ e et B Ty e gt
ER

i Apcanding bo IS B B354, the ambisnt lemperalus mnge |5 prascibed
froem —5 o S0°C. MOR, howear, provides packings soplcable o a
witer range of emparaiss.

Fams TlB'ﬂFiJ ==, Hul'l n e colyrmn Oof denengon Eike indcae
If the daka of auch Rame Aeg Megined,

[ s =
EEEEER
o EMS]:EI:ﬁ:Eme i-laaimsﬂtﬂwﬁ:uinm ona lesmys2ictre spacBations The lew Wiction SPG packing and
Type Mﬂm“ﬁéﬁ Type Hamblnd o | Typo Moo s |  the high load durabity mﬂnlgam
T [Dustseal | Ox@l | SBRL| F-108| LBH | Fas7 | F121 | DKBI | BEOL| F-108] aoion U packing are empiores b
2 | Wear ring RYT | 052ZF | F-129 | AYT | 052F | F420| RYT | 062F | F-{2s ;*m'gﬁai“m"“m"ﬂmmmw‘
@ | Backup ring = — — | BRT2 | 19YF | F-138 | BATZ | 18YF | F-138
& | Rod packing DI | Uedl | F41 | UPH | Fa&7 | F-77 | UPH | AB0a | F-77
& | Wear ning | WA |12RS | 121 | wWR | 12RS | F131 | WR | 123 | F-131
@ |Piston packing | SPG | A3EF | F12 | spa | [B¥F [ Fan | 5P | B [ Fis

Hecommended example 6 ——

SRl at 1F'b-:$

SN

Standard specifications | Hesl ressiant speciicainng | Lowemparun spaciicatins

| o Type Mot ™y | Type [Vamaloeta™ = | Typa Mewis s T
i | Dust saal pke! | JEE1 T Fqpe | LBH | Fas? F121 KB iﬁgc F-108
@ | Wear ring RYT | OSZF | F-12% | RYT | 052F | F128 | AYT | o052F | F-i2g
T | Backup ring — | = — | BATE | 19YF | F-138 | BAT2 | 10YF | F-138
CH) .Hnﬂpad-:lng Dl | UBM | F41 | UPH | F35F |F-77 | UPH | ABDA | —
@ | F‘Eh:np&c-hng ODI | UBM | F3 | UPH | F3s7 |F77 | UPH | AsD3 | — |
& | Backup ring — | = | — | BAT2| 19vF | F-138 | BATZ | 19YF | F-138
@ | Wear ring WR | 12RS | 7131 | WR | 12AS | F-131| WA | 12RS8 | F-iN

Tha U packings ars amplayad to
improve tha sealing abiity of piston
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Application Examples by Equipment

Equiprmant Appleaten Dparating condiion
Ztandard speciicalions
0~ 31.4kFa
{3~ 320 kghiem?}
— 30~ 1000
Heat resistance

Boom cylinder spavifications
Arm cylinder billhacivieley
[0 =—=320kpcn®|
Buckst eylinder
D eyl —S0~130'C
e »® s
p i i speciicgtions
G=—31.4 MPa
{0~ 32D kgtiomE]
= 5800
—TFB.5MFa
Adjust oylinder 10—~ EDTKgh'em?]
(grease cylinder)
=30 --1007T
Boom cylinder
0~ 20.6MFa
Arm cylimder (0~ Z10kgliem®)
Bucket cylinder —An=100T
Mini construction equipmant  Mini back hoa Blade cylinder
00—~ 20.6MPa
Holst cylinder [0~ 21Dkghicn?)
Bucket cylinder — Bp~110T
Viheal loader O~ 206 MPa
Steering cylinder e
—30—110TC




Application Examples by Equipment

Figton sealing system Featire FAod sealing sysbam E Foakine
o [ vonds o b
il n
(ot bES
¢ PRy oo scrapeng off,
fer high pregsura and |
E1hﬁm¢nﬂm I
KZT WA = SPaW '—.* ofijerts in s |
Jﬂ:EIH (12RE] [19¥F+ASED+ ".,:'_ ol and preseris seal |
'''''' EHHurE::m:-—-— —— | Camages caused Iy |
| | it coprssman |
Flucro rubibenF201) 5 | i =
Bopliad B e btk Whﬂrﬂlmrﬂ"lﬂ

of SPEW in anglia
IErpe e operation.

rubber|UR4 1) i used fo

HEBY and aied
WOR {G!ﬁh h:-md;

108 (18YF ]Bl;h.;‘
ugy “ I [ !
_r I’LIE-I-':- —————

2 or B:H'-I
Stancard mataral for o L bempmrabrs
back fing of SPEW it 7 A bt iy
kv TP RN A rubbeer{AS0Y) s used Jor
reasitant narle rubber | ' ILIH

e | o GO EUWHL]

2N o BOMP 'E Fi Koo e

|EhH ar sk

Y o o i et gt o
n W
1 operation of ey ! i aresauns, BBl i used m
= st BlEokEs uncher Righ aarshinaticn with backup
£ { s | i Wl
i 5 RS, = l =5 1
rokgn with ordinary = BAMZ DSl | | axlugion |
auy oy _._LEEFE]_L‘“J | eharacen
EONE | 'I

Campast SPG dor  Mitsle nabber with high

e precsUng &
used. Two WH ars used
10 prewant sooring
hekwein fha piston head
and the ayinder ubs
tha an B ﬂmt&r
high fadaral kad typical
for such operating

| coribion.

[ WA eAt2 oke |
| (A505) (EYF) |.w:.'a51-]l

—h-—._-_._EFFEﬁ_

| ail resislance (ABDS)
| and beckup rng {157F)
ard (e for BUH, DEA s
Fusndhfdm EEiAiE
congidaring s
mfvaniaga proventing il
lia:npigd'!.

1

| Goampac] SPG i

| medilim preasing =

| used Far hoist and
#!.r::mnﬁnnﬂh‘m |
ngh mparalure
T e
1L

I Aupra rubbar [F201) & I
used ter Dack ring |

| material, For steading
aylingar fior wiich aold

“fUgd1+
| 12k o B8

i G508} 11BYF) ["Wr.]J <:

HESY (U1 +BokP) =
Lised fo pravant sliding
heat noraese =1 the

packings. Hyeridea MBR
(AB0DE) = usad for |LIH

(1zA5)

SPa
DY F - Anan)

| mrperaiun wockg |

characianscs are |

| impotent, |
I lsmperaiune {
resdgiant rirke rubbar

| |ASED) & med.

IUH BRT2 DI{El 1
(GGROR] {1}
E'-l-'i* ITZ;%"E;].{I_

12hE or HNFJ_- -

| HB

i

E&GB.I.HBH'MEI

prassure, I-l!r?e::uﬁh +
BONP) i3 umag,

(4208 = a1

- 30 -
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Egulpresant Apphication Oiparaling eondition
0--20.6MPa
Heist cylinder {0~210kpica®
Blade cylinder g
0~ 20.6MPa
{0~ 210kgtems)
—40—~80C
Derricking cylinder
Telescopic eylinder
Slide cylinder
0--31.4MPa
i 0~ Z20kgdern®)
—30~100C
0-3t.aMFa
Jack cylinder {0~ Z20kgicm?)
|
Wheel crang ' —3g~100%
0 - 2.6 MPa
Hydraulic suspension {0~ 210kglterm®
eylinder
—=30-~100'C
|
0--41.2MFa
Dump cylinder {0~ d20kgtiom?)
O e 1m0t
Durnp truck




Application Examples by Equipment

Pizton mealing sysiarm Feaium Red sealing aystam Faature
SPEW 1s used becausa Backup ring is uged in
of high Impact prasssn | coenbiration with 151 ko
HZT is usad for bod | / presant axinision, DB

| s do prevend fiead i5 ys=edd for dus! seal o
damags of packings by prewant ol seraping of.
[ SR
LRl sP.c_k{_
| | —h !
CLHR with stich s HETS in also used %o
pracd charactenstics s prevant shick aip.
used consicedng the

KZT | DLUHR BAT?
oazh|_Guga) (1ove, wsh

ki

| oparating condien that

| i b kmap working
gmm far & kg time
ZF hawing amal
| inichion resslEnce &
uBed for Tha melerial of
WA TG,

(Es ]

1

SPGW ks ssedpacause of fﬁiu'n[hr designed
Bigh pregsus YR abeorbs surge
m& w:i-F: Wﬁmmu
B o
hrrﬁa;bwre[r_mh
B memed |
f = 0 preve: et canage of e HBYR IUH BRT2
thF LHI_F)_ steis, By e czmitination of (Az0q| f'““’ﬂj"_ﬂ%]_
_— : [1wa=+.nm}r“4 . al abowe lates, Fissysiim S —-
MM o BO i aellert lor severe |
epamEng ndion,
T2 s used i : LESH wih Bed
cambination with backup | Bhify wﬂhmﬂ'-' -
fing ta improve the gsiEs b used DRE
wir Sl Clgi
B g
| BFNZ DHB tuTLpEIrgl!?r:Erﬂ:l
(U593} [BORFY f-wwi excellert charactensbes
b - ___F"-'E\‘_ It prmuerd oil Goraping
! (l off,
SREIN s used o mect -m:adummdamam
to iod seals, HATS i

umed, UM (A303) wilk
Figh mealing ahility i law
temparsture is alse
(BT

SPEW 5 usad Twe

e Lees consacanng
Istaral load thad ks fypical |
far suth operaling |
condilion,

@l hgh
Mn%ﬂ

Coraliering 1

eatrarnaly _-:l-pqrnrhg
presaire, HEY is used
1o rediice: Jamans o od
spabs. (UH (SO wilk
high sesting abllity in iow
lemnperataune is e,

LR BHT:
e )
i Bt or o]

- 4] -
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Equigrman Applizatian | Diparating eesditian

=206 MPa
{0 ~210kglicm?)

=3 =100°C

Tilt eylinder

O O~~3.8MFPa

Forklif Lift cylinder {0~ 103kghicm®)
[low temperaiure specilications)

Battary forkiin
' 0~20.6MPa
Sissring cyiing {0~ 210kghcm®

=3 ~100C

0~ 20.6MPa
(O ~210kghicm®)

—30—100"C

' 0--13.7MPa
{0~ 140kgliem™

Double acting eylinder
{ l —30~100°C

% 0~ 13.7MPa

Single acting cylinder R L
— 30—~ 100°C

0 ET.5MPa
{0~ 280 kal'em?®)

—10~80'C

E-10 -2 -



Application Examples by Equipment

Piston eaaling systerm Featgna Rod saaing system J Featura
Cempat SPGIassures | The combinadion of LIS
y A | aasy assembly Bnd high | and DB |5 used 1o
SPGI —X
T L T | )
b
QUHR i used bacatisg IUH is used in
97 T i ™
CaLIEE
£ acling cylinder. filing type sings acting

eylingar. Dt pode dee

alty designed
- ) oEBY | HHE"F
QUHR BRT2 F f (ABOE)  [ARR0+ '
_ L ey e ey ] | Sl J
J ) |
EPG 15 usabie lor HBTS i% wsed for buffer
Cperaiing condion | ring bacaviss this system
rocuiring aramaly sharl is e in seaked
| BiFCHES. | condition. DWW with high
Ut proai
characlersios is used
[ Foor ekaal Al
|
EPE with high dusrabelity Facking and dust seal al
i used. Twa WH are rilrils mubber ans psed
weed ba pravent ooy |
bemvsaen 12 pision head |

and the oyl indor bube
thet can be caveed by

UM BAT: CKB |

Figh Laberad icad bypecal | -
. FAYTY [ATGET] | |
) *\__"‘_T_'f‘henﬂ'..;_
| i |
Fackings of nitrila rubbar Dl with baghi cuist proel
¥ | BrE uBad. chamcieristios & used
/ for chusl seala

Bacauad of lass Sevens

Ges
are mos )

gﬂwl.ﬂh pa.l:k]uxm.m |
recomemandad

imprie dumbiity, |

SPGW e used becauss I

HETS ks uaed tar budler

of high mpact prassurs [ g o reduce high

ared for duralling. | H‘ﬂmdnma-um. Mmasze
et ackd a drain o mprove

Iﬂ..l‘irl-llg.l.
s |
(12RE)  (1IYFrALR0- I_ |;|_ | _I.L_L ‘
———— ~"k1ENM ar BI:M'-]_'_' | X |
) f I
- 43 H
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E-12

- Application Oparading cor
ﬁﬁ%\ -
R
¢ = _
— =80T
Robot
0--20.6%Fa
R Ry
11 -
Lif
o~azigeny
— 10~ 1007
" mmi maiding machinz | |
I -
= e 1
= i {0~ 140kglom?]
= -
Multi stories parking
0~ 4.5MPa
—20~80T
I
|
bt
_ 1 ) 11“}‘@.'1:411']
—10—807
|
- 44 -



Application Examples by Equipment

Paston seshng systam Fearturs Rod saadng systam Feabuia

High durabiliy 8PS s
LEed T WiH ana used
to pravent i
Belvaeen 1he pigton hesd
and {he oylindar tube
that can be calized by

. 1 iyt |abaral load tepanal

WiF SPE ! bar such pperabng

[(1ZRS) (taYFASE)

Packnp and dust sagl of
nitrile nibtier e used.

HBTE lsused o prewant
alick =i

T ORIHR with shick elig
proof characerissics (s
usad considnning The
aperating condlion Mst
ey nan 10 keap working :
pressure [ar & kng fime.

| 52F hawing sm ' | HBTS WA BRTz CKe
| | Trtien resetince i li*‘Fwi (ASC] (184 [m:ang |

:.l

— LAAIOTT) GV OO [

a=—

L ugad dor the matedal of
WO g,

1

'wum b5 usad sinca HH_?BTE s e mfnrml;ulfu'
z:ndli:n:l rr:?ni-p limpeet pressurs. Plocsa
perfarmed under high add & hain b improve
| pomssure reguine the durability.
ity This packng |

F I Fas alen excclon
wWH  SPEW |
i [loveace: _q_ desabiity for the

GRS

\_

ar ool ions mOuinng
- extremely ghod atclons,

1
High durabsity PG is UEHRA iz usad for
used. OWZF having ' packing b prevent stk
gimsall tricilon resistance gip, DK i used lor
is Lesed for The materil | Quet 88a! o prevent e
al weliir A ol mernping off.

BYT 3
oseF) praveeaen |

|
) | _ﬁ |

I (ol special shapa) ks
L i paciing bo
pravant slick sip.

| Fareflan iz mokded on 1o
the 1LY p,

iy BH
{ASIS+EBF] (ASOS)

Fabie pol nigroed m b
paakings s usad Decauss
in such cperating
oxrritors, Tkl wifs poor
luboieity, aiach as waier and
agriaiutal chemicals e
Fandies and e neercy

ol E-13



Applicaton

Operating conddion

O-16.TMPa
[~ 170kglem?)

—30~100T

0--17.TMPa
{0~ 180 kgliem®)

— A0 —100 2

Dperation valve

0~ 0.3MPa
(& ~3hglicrre]

=30~100'C

Power steering

Q- 8.akPa
[0~ BSkgticm?)

—30—100'C

E-14




Application Examples by Equipment

Magnifiod viow of sagiing sysiem Fesalure

151 aré L8ed in parss) bacauss of high spead
ared high pressure. Moxlan bs used lor rubber
el Bstagisa of geyvere aperaling condilions.

&

HEY Iz usod for upper Fydraulic saals to reduce

the fricsion. HBTS |5 ale usad %o abeard Impact
& o pressug and redice the friclicn, KR Righ
= h [ = Vg [EETAMS ﬂmﬂ.ﬂtﬂmﬁmhrﬂﬂi
o - P, B ‘ g goals i prevent of seraping off fiom the gas

) Ll "l TSNS R o : - = chambsr.
XAl HB s ps ) F .

[ELT= ) {Lﬁﬂ” Eﬁﬂ;""} [IE;*] sl e !

e D
' B m
| cﬂwmhdﬂﬂpmml repicoment.

Low trichon SPE0 s used far the pistorn rings da
IMErove sysier response, O ing IS wsad ko
back ring 1o make compict the pekan unil. Foe
red sagls, ol geal SOJY mlﬂ;lﬂrr‘&r:u
Figh pressuns opa reion is : ]

lew Brietion registance and high seafing abdiny,

|

SCLIY
(A2YT VEINP S ECC+ BP]

.47 - E-15



Equipmant Application Cipiraling candsion
%— 0= 34 3MPa
Center spindbe i =350 kghtem®)
- {center jaint)
— a0 ~106°C
Construction equipment
Link pin —
Hinge pin —30--100T
Crawler balt pin
é.al-l-ul-lli“ = ) A= BT
-I-I-I-I-'I-ll;
Construction equipment
el — 003~ 0.2MPa
Motaor =03~ 2heglicne)
= 15==110°C
industrial equi : Reduction wunit




Application Examples by Equipment

Magnified v of eealng system Fealtire

Seal fifing grooveis mainly provided on the
| retar sice, AO1 or SPHRILS used tor each ol
- part seals, Thisa packings hava hiph dirakility
| - and saaing sdity, For the.seal of dmin por, ol
amal [TCM) tor high preseyre 8 mainky uged
This a6 i5 Wed @50 a5 dus Seal,

VAY & DLIZ, DL & used bo prodect e baanngs
from duist, Graase dranng machanksm should
be prawided for patodical grease repliacament.

Emmmmmwwmmd

Thara are iwe {2y tymes ol sinicture, greasa-
filisd type and il -filkad bypa

TCHM b5 used for high prasaws applitation

- 4D - E-17
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SPECIAL PACKINGS FOR PISTON SEALS

/ool F-3
05l =t
/S Ouls 1 Fe14
/ OUHR | F-18
i 5PG F-18
i SEGW 'F-23
I SPGO | F-27
i SPGC | F-31
i SPGI F-38
/ GFI | F-37
. GFH ="
SPECIAL PACKINGS FOR ROD SEALS
& 5] P-4
Vi 15 Fe48
¥ i IUH F52
& NI | F-54
/ SFNO ' Fa5T
& SPN. ' F-80
4 SPNG F-63
PACKINGS FOR BOTH PISTON AND ROD SEALS
£ UP | F-67
/ st F-73
Vi UPH F-77
L usH P8
£ WOOF | F-89
i W6+ | F-85
DUST SEALS FOR RECIPROCAL MOVEMENT
i DI TF01
P DI F- 104
4 DWIR | F-106
of DKEI | F-108
i DKE ' F-110
Fi OkH 'F-113
i DS T F118
& LB Fi10
£ LEH F-121
BUFFER RINGS FOR RECIPROCAL MOVEMENT
£ HEY | F-125.
£ HETS =
RELATING PRODUCTS FOR HYDRAULIC EQUIPMENT
i BT (F-128
/i WR F-151
i KZT F-135
[ BRTZ.3 | F-138
il BRNZ3. =
DUST SEALS FOR OSCILLATING AND ROTATING MOVEMENT
F: EER ' Fr142
/£ oL | Fe144

-8 -




F-2

About ordering

B W N~

NOK packing

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

Flease designate the NOK part number, type mnd 21ze with your order,
(Specifying methods are described 1ieach dimension table.)

If wou require peckings thar ae not listed 6 the dimensgion abes, or
hawe any difficulty selecting packings because of special operating
condition, consult with WOK branch, sales offics, or agent

If you require type amd size thot wre not listed o the dimension tobies
or material (rabber, plasic or metal case) other than standard
materizls for each type, new molding ol may be necessary.

Flease inguire about avadlablicy and price st your nearest NOK branch,
sales office, or apeat.




ODIT‘I’FE

SPECIAL PACKINGS FOR PISTON SEALS
NOXLAN (AU)

@ Please designate NOK Part number amed type & £1e om vour order
{Exarmple] - Type Dimensions 0 13 8 75

—Type Bign  —— HNormdnal Size ol Fa:h:n?
csorbed inorder of auler diamateriD), nner dametar]d), and haight{h)

* Parl Musmbar FLIZ1E0HD

@ Fleasa check the spplication range on the pages D-2 and 3 befire selecting the type.

Material MK R0




ODI TYPE SPECIAL PACKINGS FOR PISTON SEALS

Exrusion gag !

Backud

FOHaEE

=
,r-""f"ﬁ% :'Eﬂ-hm.

«\M Aermgun burms and overdurng

=03 or below

The inar surisce of tha

. 325 GH  eylindir tebe should be

: DASS finiahed by horing (GH) or

- - humiging {ALB) tn 04 1n

058 | R et

‘“E_ﬂ IE!'E-H B Iul:!r.r:m'_rlq andithn, trir-

Ha3e " HeE nisning b5 required,
Roming Sies I:Jl-’ackjn!;f = Houming dmangions MK

] o h il | id #+Ih H: Ha I Part Murrber
18 B FA 1a 1 17 8.5 10.6 FLEZ B0
19,2 11.2 5 16.2 11.82 18.2 5.7 T 5 FUO20ZHD
20 ] 3 20 10 iE) 7 ¥ # FUID20SHD
10 75 o0 i 10 13 B8 10.5 25 FUOZ0EHD
[ W | & ;. | 1 iE g 11 _ FUO2G7HO
12 5 20 12 19 5.7 T iF FLIO20EHD
£z T4 5 22 14 21 57 -7 i FLICRd2HD
24 14 T 24 14 ) as 10.5 ~ FuUgigiHD
] 15 € 25 15 ] 7 f # FLUO2TEHD
15 g =5 ; 15 24 [ 11 FLIDE?AHA
17 g 25 E a4 | B.7 7 a8 & FLIOETEHO
og 16 75 25 16 ] 8.5 10.5  FLIZ152H0
18 E i 18 25 6.7 7.7 | @ FUO3 aH0
25 15 (] =R 15 ar i i | FLIZ153H0
20 5 e 20 | 27 5T i z # FUZ13aHo
50 /n 5 e a0 | 28 5.7 T % FLIOZS1HD
20 & o] 20 | 29 7 a ] E FUOEEEHD
a0 B 0 2n | 28 ] 11 ' FLIOZSSHD
224 E | = 224 20 5T 7.7 2 & FLIZ1 38H0
3 18 10 31 8 an 11 13 FLIZ 54H
e 18.5 E 3.5 18.5 30,5 ] 1 FLGETTHO
186 | 10 1.5 18.5 30,5 11 iE] a% FUB3TAHD
EiE] £ 315 215 30.5 7 ! & FLIOZTaHO
2.5 E | 3.5 5 0.6 9 5 FLIGEEIHT
2.5 5 | 31.5 235 30,5 07 T.7 H # FlIoas1 Hy

33 21 g | & 20 3z 11 13 35 FUZI55HD
] ] | 51 25 A 57 7.F ] it FLIZ140HG
a6 22 0 | 3§ 22 | 24 11 13 FLIZ1B6HD
25 G a5 25 3 T ] | s FUCH18HD
&5 8 a5 5 34 o 11 i LG BHD
a6.4 ] 10 a6_4 =X 34.4 11 12 FUS15THD
355 il ] 355 el 4.5 w 11 FLASAEHD
sl 11 355 ] 4.6 11 13 FLIOLA THD
255 & AE.5 255 345 T E| HEFL A
255 3| AES 255 e L 11 FU445H0

a8 25 | 10 38 25 @ | M 13 25 FUCMBERD

40 as | 4 a0 g | = 10 12 FUD4BEHD

25 10 ap 25 ) 11 13 | FLMMBEHD
27 a a0 B 7] ] 12 FLID4BEHD
&7 10 40 27 o 11 14 FLIp4aaHo
an | 40 | 30 9 a 12 FLIOZS1HD
41 28 T 41 ] 2B 4 11 14 FLIZ1 S8HO
43 30 id 43 | a0 4z 11 14 FLIZ158H0

The dimamsians and pessuns e wh @ should be ihe same a8 051 TYFE,

F-d
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HOW TO DETERMINE B DIMENSION

E'When using backup ring

Pleasa daisrmine B dimension accordng 1o the able below, § vou require
smallar B dirmersion becawsa of the oyinder configuration, plaasa congutt NOE,

bligrivam Fanics Pstiile 1dbAFPa | 21MPa SEMFa
Mtz ol Dok g 18YF

B Dimansian BE+D—10 | BzsD=—05 B=¢+D=0.2
Wgimen Sankes Presgum 3E84FR | domPa 70MPa |
Blatoriel o Backagedng BOMP

B Dimenssan B&sD—08 | B=e+D=—04 | BZ+D—02
B When nol using backup ring

Ta determing ¢ B dimangion, pleasd raler 1o the graph in the right for the
maximum extrusion gap (ales refer page 26} consdedng the scoeniricity of

< dudS LD T

i T

{reanl

ODI rvee

Ol

ik}

ik

DpEramng condiion,
Memingl Size of Packing Housing dmensicns NOK
] & | ® D | #d 4D He Ha C Part Number
445 | 315 10 445 | a5 455 11 1d | FLIZHE0HN
3K 30 8 A5 a0 24 10 13 [ FUCS5SHD
! 30 : 10 45 an =4 i1 14 | B FLCSECHE
| | 8 45 32 ] 4 12 | P FUSE1 HE
[ 32 | 10 45 az ) 11 14 FUDSEZHT
pils] ! a 4ah 36 e | 12 I | FLIDSE4H
50 a4 | 1o 5o 34 48 11 1% | FLUDE0EHT
R 50 34 ) 13 B | FUDAOSHE
a5 3 50 36 5 10 13 } FLICGT DH
a5 10 &) 35 45 i1 14 | FLIDG1 tHE
a5 E 50 a5 ) 13 1B | FUZ1B1 H
40 a 50 40 ) 0 3@ | FLIDE T 4H
515 aEE | 12 2.5 b ] B0.5 13 16 | R 6EHD
&8 | an | @ 5 40 84 10 13 | FLIDEA%HD
&0 | 10 5h 40 54 i1 14 FLIDBA0HD
45 | g 55 45 54 | 12 | FUGG93H:
55 ) | 10 56 40 55 11 14 FLID? 1 6HE
40 12 R 40 ES 13 6 | FUDT1 THD
21 | 3 5] <1 B 10 13 FLIGY 1 EHD
Lo | 10 55 1 &5 11 14 4 FUO SHE
5] | i 56 46 Bh 9 12 FUD# 21 HE
&0 4h ' 3 &0 46 i) 10 13 FLIOT40HD
{ & [ 10 i 45 ] 11 14 | FUC741 HE
&0 a &0 s0 52 g 2 | FUDT42HT
&1 | a5 | 1 &1 45 0 13 1B FUZ183H0
) & | 1a 63 | 47 [ 1" 14 i FLIO77EHD
&7 12 i) 47 B2 13 16 | FLIO7BCHE
4B ] [E] 48 ) 10 13 | FLICTA! HO
[ am 10 %3 48 52 11 14 FUOTEZH
| &3 | 3 63 5a 7] 8 12 | FUCTHEHD
66 | & | @ 5 50 B 10 13 | FUsEgdHE
[ & | 1o 45 50 B4 11 14 FLIDBOERD
55 | a g5 | 55 B4 g 1= FLICAOEHD
GE 40 | 12 &6 | 50 a5 13 16 FL2164H0
£O 3 | 13 | &0 53 BE 13 16 FUEA3EHD
70 | &0 12| 0 50 [ 13 16 | FLIDBSZHD
55 3 0 55 60 10 (T - FUDE44HD
fila] 10 70 55 (=] 11 14 i FUGE4SHD
0 g | 70 il (i 3 12 I FLICa47HD




SPECIAL PACKINGS FOR PISTON SEALS

Estusian gap | 4
Wesar ring £ Backup g '
._.-:;._:'_._.l e ,":lrl';""‘" T ?. T l_.a - r .:r- ._Hfﬂ&_:ﬁ?FFLaa-‘f-ﬁ: ;W"’W
j‘: __: Aemovs bums and overums
I d ]
[ - 5 - 3
g £ o] E
T —sEr— &} T ——— =
| ® : ; "".? : [R=03 o bl
' F-:?P_ : | e i i i
i i 1 325 91 eylider tabe should be
s a.F g 4 5'*{‘ Ninkshigd trg horing (GH) o
=TETI A e k - humishing (RLEY o 0.4 in
N L e : f"*"'r'f-l"'-r‘ STy iy gl %mmgi':mﬂﬁg
o E_E e 5 ms:;:ﬂ r!'-lmu-llhn. -
Hited! ! Hatod nizsting e requie.
Mamingl Bize of Packing Houging dimanslons MDD
C d h #D #d #Dn | Ha Ha C Part Musrizar
71 51 12 71 [ 59 70 13 18 FLOB72HD
55 | 10 71 | 55 | | 11 14 FLIDE73HD
55 12 Fa 55 0 | 13 16 FUOETAH0
56 a 71 56 70 1] 13 FLIOB/SHD
a6 i T a6 L) 11 14 FlUDBFEHD
i1 8 m il 70 @ 12 FLIOBTBHD
75 55 12 75 55 744 13 [ FUOEEEHO
| &0 g 75 &0 74 id 13 FilogasHo
g0 | 1w ™ 50 i 11 L] FUOBIGHO
85 [ 75 B5 74 B 12 FLIO2EH
78 [T 12 75 i) 75 13 18 FUZ155H0
8o 60 | 1z &2 g0 i 13 16 FUOQ2EH
fid | B} fid 78 11 14 1 FUOSII HO
[ 12 | A% fid 74 13 16 FUGE32H0
i R | Bl i 78 10 13 FUIaE3Ho
5 i | ga B3 ia 1 14 FUQSE4H]
71l B | 8o 71 78 g 2 FUDSITH]
Bg B5 12 | a5 85 [T 13 16 | FUOS74HD
i & -] m Bd 10 13 | FLOSTTHG
o 10 a5 il 44 11 14 FUCaFEHD
=3 i3 ah 5 B4 g 12 5 1 FLIGSEGHD
S0 Fit] 12 a0 T 29 13 16 | FLET 4 Hie
T 15 &0 T il 1 18 [ FU1015HD
m_ | B 80 TS [T 10 1 | FLHgiTHY
[ == | 18 =T TS B3 | 11 | 4 FUTE1AHG
| m | B =h] [y i 49 | 12 FL020HD
@ | 75 12 a5 75 4 13 | 16 FLI1045HD
[ 75 15 a5 75 fd 16 | 16 FLITQ4EHD
B0 ) ] Bl G 10 13 FLITEd P HO
| B0 10 95 B 34 11 14 FLTCLRHD
00 | BD 12 100 BD B 13 18 FU1O72HO
| B8O 15 100 B0 o 16 L] FLIIGF4HN
= | 'A% 10 100 Bg h, 11 14 FLITO7aHD
1405 BS 15 105 | g5 103 18 19 FL2166H0
110 a0 12 190 | o0 108 13 18 FU114gHD
a0 15 110 | op 108 16 19 FLI1150H0
a5 11 10 | 95 108 11 14 FLT153H0
112 a2 12 112 a2 | 110 13 16 | FU1174HD
ag 15 112 92 | 110 16 18 FLI1175H0
ay o9 112 a7 110 10 13 FLFEHD
a7 ] 112 a7 110 1i 14 FU1177HD

= - 56 -



HOW TO DETERMINE B DIMENSION

B 'When using backup ring

Flease daterming B dimension sccording 1o the labde betow. B you meguire
srnaller B dimansion because of the cylinder configuration, phease consull MO

[ Meiktam Bimicn Pricsss 1MPa | PIMPg | 3GMPa
Warri o Backupring 18%F

B Dimansian B=+D—10 | B¢ D—05 g=al=—02
Masimaps Eanion Prasoare| AP | A0 _ TOMF
Miwriatol Badapang | BONP

| & Dimension B&40—08 | BZ+D—04 | BmeD=—02
W When not using backup ring

To detarming # B dimenslon, pleass refer to the graph in tha right for e
razimum extrusion gap (slao rafer page 28] cansidaring the escentmgity of
operaling condtion

i - chidd LRoq Bl "y

—

ot

Th ]

[1 -]

ODITyrE

157F H‘%.._H‘
N | | T—nr

Mominal Size af Facting Housing dimenaizns MK
T O :0 ¢d | D Hs He 5 Fart Numbsr
115 85 | 16 115 85| 113 16 | 19 FLIZ1GTHD
188 100 12 120 100 118 13 16 ___FuizioHe
100 15 0 | e | 113 | 16 19 | FL4211HD
106 m | 120 ieh] 118 11 14 | FL213HO
128 04 1z | 125 108 12 13 i FU1243H0
105 15 ] 105 | 123 16 19 Fii244Ho
108 18 125 105 1253 17 o FUA245H
i ] 125 110 123 10 13 FLIN247HO
110 10 12E 110 123 11 14 5 FLIM248H0
120 110 12 130 110 128 13 B FLH27T4H0
[ 110 15 R T 110 128 16 19 FLI12T5HO
| 138 | 15 130 110 128 17 et FLI1ET5HI
| 115 | 1a 30 | 115 126 11 14 FU12TaH0
1% | 1ig 15 132 112 130 16 18 FU2188H0
140 20 | 12 140 120 138 13 18 FU1318H0
120 15 | 140 121 138 16 16 FU1317HO
120 15 {40 | 120 kT 17 a0 FU1318HD
176 | 140 | 125 138 11 14 [ FUi3aiHD
150 125 18 150 125 148 20 23 FUZ1BEHD
126 =] 150 123 148 21 v | FLhaStHe
1430 12 150 130 | 148 13 18 FLI1352H0
130 16 150 130 148 17 2} FLI7354Ho
145 10 g | 135 i 148 I 14 FLIT3ATHG
187 1az 20 157 132 155 i | 24 FU1BCaHo
|60 |35 14 160 135 158 20 &3 FLIZ1 70HO
135 =] 180 | 135 158 21 B FLI128aH0
IF 132 180 140 156 15 i FLI138aH0
148 16 160 140 156 17 20 FLI1402HD
| 145 10 160 145 15R 11 14 FLI1405H0
166 140 18 165 140 163 20 23 - FLI426H0
140 | =0 {65 140 163 1 24 ' FLE21B5H0
170 145 14 170 | 145 168 20 23 | FLH435H0
s | = 170 | 145 168 &1 24 [ FLI 43780
160 12 170 i8] 164 13 16 { FN498H0
150 16 | 170 15 158 17 20 FILI 440H0
155 10 1710 155 158 11 15 I FLH442HD
180 155 16 180 155 i78 17 A FLHA7EHD
166 13 180 165 | 178 20 &4 FLIZ17HHR
166 20 180 155 178 21 e FLIt4TEHD
160 12 18} 162 17E 13 I7 FLI47EHD
= 16 | 160 ITh 17 21 FLIt478Hn
185 10 180 | 165 176 5] 15 FLIT482HD

. 57 -




SPECIAL PACKINGS FOR PISTON SEALS

Fl=i.3 o balow

The lroer surfacs of the
cylmfer be ehowkd L
Tisi sheled £y BsCnlng €0 H) Or
Eaarvcet vk (RILE] o0 Bo

I TR & 2pamfima (01 to (L8 um

- FE). Spacially under svere

Iubrigtineg cosditon, hue-

nishing is reuied
NOMING SIze of PAcking Housing dimensins NOK

K] d h ) #d LR W : "N c Part Humber
185 160 1% 185 160 B | 20 | ™ FU2172H0
1600 2 | 165 164 183 | 21 | 25 FLIZ1&7HD
180 165 18 | 180 155 188 | 17 P FLE07HO
168 20 | 1% 165 168 | 21 28 | FLIS08HO
170 12 ) i 78 188 13 17 FLITS38H0
170 18 180 {70 188 17 21 FLU1510H0
175 10 150 175 184 11 15 FLi1%12Ho
200 175 14 200 175 148 17 a1 | FLI1536H0
175 74 200 175 1948 20 24 FLIZ2178H0
175 0 260 176 198 21 25 FL1S38HD
| 180 16 200 180 | 148 17 a1 ] FLI1540HD
205 | 180 13 206 | 1an | 203 20 24 | FLI21 74D
| _1BD ] 25 | 180 | 203 21 25 FLIZ1 BEHD
210 185 16 210 | 185 208 17 21 FLSTOHO
185 20 210 185 208 E 25 FLi1s71H0
180 16 210 {80 ] 17 21 FU1573H0
215 180 16 215 180 213 17 2 FUZ260H0
290 | 185 | 16 220 185 18 17 21 FU1562H0
195 | 20 220 185 218 21 25 | Pl 533H0
200 16 220 200 2B 17 21 FLH SR5HC
2ad 153 16 224 188 22 17 “1 6.5 FLN G04HD
199 a0 24 g e 21 = EUN G0SHD
a [ 18 224 204 2z | 17 1 FU1E0THO
225 L 225 200 223 17 21 FU1B1EHD
200 15 2oR 200 2z | 20 o4 FUZ1TSHO
0 a3 | aaE 200 < 21 | ES FLI1&17HD
205 I 205 2 | 17 I i FU1E1SHG
230 205 16 230 205 2| | 17 Fa [ FUiR3aHO
205 18 230 208 pra 20 o | FU1E3AMO
il 20 230 205 28 21 et FLH &34H0
Mo | & | %0 210 gea 17 2 | FL1E38HD
244 M | 1§ | 240 2E 253 17 2] | FU1652HOD
216 14 2400 215 239 20 24 l FLIi653HN
#15 20 240 25 238 21 25 FL1854H0
220 18 240y =20 238 17 2 FLI1656HD

25 225 16 260 225 248 17 = FUIETIHD
285 18 250 o 248 20 24 FL1§72H0
228 20 250 225 248 21 % | FLI873H0
230 16 250 30 248 17 21 FU1676HD
284 238 16 260 735 258 [Fi 21 FLI1E9BHD
235 19 PE0 235 258 20 4 FUT699H0
240 18 260 240 | =EA 17 21 FUITOHD

F-8 - 58 -



HOW TO DETERMINE B DIMENSION

WWhen using backup ring o
Pteasa detarmine B dimension according bo tha tabla Balow. |F o regiice \ \] \
amaliar B dimension becawss of tha cylindar corliguration, please GonsuE MOK ik :
\MnmGmicsPRm:  14MPa | 2iMPa | 35MPa E \
_:hiiﬁml‘?g 19%F % Bz \"\
B Dirnaricn Bxzsb—10 | B&+D—05 | BzsD—02 E i
0z
st Servee Frestre 35MPa | d4sMPa | ToMPa i T\\ Backiy ."L'f]u
Moatal f ficks g BONF P s g ] |
B Dimension B=+D—08 | B=¢D-04 | B2e¢D-—02 | L
B When not using backup ring ST I T ) 5
Ta detarmine # B dimension, plaase mier fo the graph o thae right For the il presesurs (WPl ———
maximaEm exiresion gap (also refer page 2§ considering the eccenincity of
openting condkion,
— Moming See of Packing | Housing dimenskns ; MOK
o d h 40 d # D He Ha c Part Number
270 245 16 270 245 268 17 21 FUAT15HO
245 18 wri 245 286 20 24 a5 Flli71aHO
250 1B Z71 £ 268 17 21 i FLIAT18HD
275 260 18 275 250 273 20 24 FU21 75Ha
250 B6 o7k 25 273 3 a5 [ FLIZigHD
Za0 250 1B Al 250 ZTa 20 24 FLIA FZ0HD
255 iG 280 265 ard 2 a4 FLIM721HO
20 360 16 20 260 |  2RA 2 | 24 FLI1 FidHO
785 19 250 265 | 288 2 | 24 FLI1748H0
247 i) 24 a7 2R5 i oo | 28 FLZ17THY
265 25 287 2A5 205 | 26 | 40 TE5 | FU2100H0
0 270 13 200 270 o0 | 20 M FU1758H0
279 24 300 270 e | 25 25 FUE7RH]
BT 5 300 270 o8 | 2 a0 FLI 75380
| 75 13 300 275 298 20 24 | FUTTETHG
312 | 280 24 312 280 310 25 = | Fuz1e3Ho
3z | 300 24 32 __a00 330 25 g ] | Fu2iodHp
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OSIT"I"FE

SPECIAL PACKINGS FOR PISTON SEALS

NOXLAN (AU)

@ Flease designate NOX Part number and type & size on your order.

(Examole) « Tyoe Dimersions 0S|

+ Pert Mumber

@ Flease check the epplication range on pages D-2 and 3 before selecting the iype

— Type Sgn

FUG<23L0

—— Mamiral Size of Packing
desaribed In order of oubes dametalD), iraer disgrnabend), and haghiih)

Material

NCE. LIBT

- Bl -

F-11



o SI TYEPE  SPECIAL PACKINGS FOR PISTON SEALS (INSTALLED WITH INTERNAL GROQYE)

Whaar T Eth\.lun:rf gopi @
T e O AL

1 e B |

R e —me

o L

T 2 ] R ==
j o = | r-rr
f JE = ! ol A 0.0
= = Y iy | e [ Bl R . 1 or below
& i £ £ Ay =015 o beliw
i A : "'-'! Rz=1 orbelow

LI = | &M The inner surimea of the

39,08

Al il Cylinder lube shauld Be

_____E:_ . = ﬂ "_i A e Mnkshed by haring (GH} or
i ' Bumisting {ALE) 1o 0.4 1o

ki - i
s E (EE1 %ﬂ"ﬁf%uﬂiﬂ
| e lubrezaling conditian, bir
Ha'3* HeT{? nisting & tequisd.
Nominal Size ol Facking Rousing dimensions O

D 4 k A0 | «d #0 | Ha | e [ C© Pat Numier
35 27 5 35 | 27 34 | | [ ~ FUI420La
i55 275 5 35.5 275 5 | &7 87 2 FLID4SOLD
28 5 a5.5 28 4.5 - FLI2 141 LG
_ag ao & 41 ag s | - FLID4S0LG
415 315 & 415 315 405 f FLZ142L0
46 a6 £i 45 3 44 2 10 FLIDEGALD
35,5 g 45 355 44 _ Fliz143L0
a0 40 & &0 40 | 4 | FUDEA 3LO
&5 45 & 55 45 [ B f | | FLIDEaALA
56 45 7 | E6 A6 | 55 g 11 | FLIZ1 4410
46 8 BE | 48 | B | FLIOT720L0
&0 50 & | & | s | s | '  FUGO742L0
63 53 fi B3 | 53 G | 7 10 | FLIGTRELL
g5 | 1] g | &5 a6 64 | o g { FLICBOTLO
B | G B I i 56 B5 : | FLOBE2SLO
M| @& & 7 40 Bl | FLoedsl
7 BD T | 7 &0 T B 11 FU2145L0
B 5| 71 a1 70 _ Fuoarrlo
¥a | 1= G | T a3 fi's FLEOESALO
5 ! 65 £ Fic] G5 i i FIEMEvLO
7F_ | BT B 77 a7 7B 5 %it | FuosezLo
aq | Fil!) B £4 i Fi | FLEEEELD
| 7 B 0 T ¥ | FUZ146L0
a5 75 & &5 78 B4 FUgaTeL0
g0 B 6 ) a0 L] FLZi8La
100 BS ] 100 a5 55 | FU147BLY
105 B0 ] 105 ao 103 0 12 | FutigoLo
118 a5 ) 110 5 108 | FU1162L0
112 BB B.5 11z aB 110 $E 125 | FUE147L0
__1ik 100 ] 115 100 E it - | FU1195L0
120 105 ] 120 105 118 | 4 FU1z212L0
104 B.5 120 106 118 8.5 125 | | FL2148ELO
125 112 a 125 112 125 : | FuigesLo
130 115 g 130 116 128 0 i | FU1Z7ELD
140 125 ] 140 125 138 | FL1320L0
150 135 ] 150 135 148 , FL1366L0
135 B.E 150 135 146 8.5 iz | FU2148L0

F-12 - 62 -



OSlrvre

HOW TO DETERMINE B DIMENSION

B When uging backup ring 3k

Please daterming B dimanslon accarding to the tafile below. IF yeu reguirs i |

smalbar B dimensson because of the cylnder cordiguration, pleass consult NOE o

Masrmurm Siice Prasteee 14MPa | DIMPs | 35MPa £ ol III | 1\ .\

Nakatal o Badup irg 1aYF — 1 g \ Bashpane

B Dimerscn B=#D—10 | Bme¢D—05 | Ba¢D—02 E \""\.ﬂ:’ |

Naaimay Senes Frssaure ISMPE | 42MPs :_ oz} ——

abat o Betop frg BONF . DR i

B Dimensicn BE+0D—08 | BE4D—04 |

B When not using backup ring ¥ TR . T

To daterming ¢ B dimenrsion. plaase refer to the graph in tha right for the O g *WFR® -

maximurm extrusion gap (aiso refer page 26) considering the eccentricity of

operating condlon.

Mominal Size of Holiging dimensions MoK,
D g h 40 ad | Ha ol Part hurrber

155 140 | 155 140 153 13 [ | FLI1386L0
160 145 8 | 16D 145 188 | . | FUi4n4L0
170 | 155 g | 17 155 168 - 4 FU1441LD
175 1560 g 175 160 173 " . FU1488L0
180 185 g 180 165 178 | FU1481L0
{4 s & 196 L] 168 | | FU151 LG
204 180 12 200 180 - | PL598L0
210 1530 18 210 140 opa | [ FU1572LD
220 200 12 290 200 o1g I FL1EGALG
o 24 12 F24 2 i I | FLIT606LD
ZZ5 205 12 225 | 206 223 | '4 &5 . FU1618L0
3 2n | 12 240 210 224 FLITBASLO

240 20 | 12| zdo 20 238 | FLMESSLO
250 210 12 250 230 248 | FU1875LO
264 240 12 260 240 258 FLATOOLD
i 250 12 270 =50 263 FLAT17LD

28 255 186 260 255 273 FU1T30L0
254 285 | 18 2490 256 268 17 21 8.5 FU17T45L0
300 275 | 18 Joo__ | 278 298 . FLI1 TEOLD

- 63 - F-13
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SPECIAL PACKINGS FOR PISTON SEALS
NOXLAN (AU)

@ Please designale NOK Part mumber and tvpe & size an your order.
(Exarrplal « Typa Dimersion: QLIS 40 30 B

Type Sign  —— Mominal Size of Pad-tingga
diezaribed in ondar of outer diametan D, inner diametend), ard halghtih)

+ Part Musmiber Fuo4s0Rn

W Flease check the application range on pages [3-2 and 3 before salecting the type.

Matarial BOIE Lied 1




o u I S TYPE SPECIAL PACKINGS FOR PISTON SEALS (INSTALLED WITH INTERNAL GROOVE)

it
& _,1 = R =03 ar batow
T 3 Fila =005 o bedow
= Fizmi  aF badow
D e
Lylinder ahau
S | 5 l'?' finks e try haring [GH] or
R LTI (e bumishing {ALEY 1o 0.4 1
| TR 3 By Aimac {01 00,6 gm
F 12 533 Fia) Bpecialy under sevam
2 ; lubrizaing condifin, tes-
T = niing & requinad.
HOW TO DETERMINE B DIMENSION
B 'When using baskup ring
Fleass determing B dimeraion socordng to the table below. IT you require "
armaller B dimapsion because ol the aylinder conliguration, plesse corsull NOK sl
[Wannbaveriews|  14MPa | 21MPa | 35MPa _i ¥ . ll \‘-.‘ l‘\
(AN 1 { il
| B Dimenzion B=¢D—10 | B=+D-05 | Basb—02 g ke
. 3
ML SeNiR Frosang | 35MPa _ 45MiPa ; oal ,13“"'
[Pt BDNP i | v ||
B Dirmenson Be+D—08 BrD—04 i
B When net using baskup ring a e E M 40

To delermine + B dimensian, please refer o the graph in the right for the
mAKimum axirusian gap (Mso raler pags 26) coengidenng e eccenticity of
aperaing condifion,

Morminal Slea of Packing Hiowusing dimanslones [l
¥ o h ] T #h He, | His 4] Pant Kumbar
40 30 3 40 ap a3 FUD490PD .
45 35 ] 45 3E 44 FLIDESARD j
£ E 6 | =il an | &3 | FUDE13P0
60 £f] & | D ] 5] FLIG742P0
ga £3 6§ | & | 53 B FUOTa4P0
&5 55 ] E5 | 85 fid 7 10 25 FLIOEQTPO
m ] & T Gn 82 FLIDESERT
B | 6 | & | 5 B5 74 FUOESTFO
i) T & &80 T Fi'] FuUDE3ER0
85 75 E 85 7m_ | Bl FUDST3#0
90 EL i & o0 an a8 FRIT01 280
100 a5 & 100 835 " FiU 073D
105 b B 105 a0 103 FLU1 12080
110 25 ) 110 %5 108 | FU1152P0
=] 105 g 1280 15 118 | FUT21 220
125 RE ] 125 112 123 1 FLU1B26RD
130 115 g 130 | 115 126 - 5 FLH 278P0
140 124 ) 140 125 138 | FUi32oP0
18] 135 ] 150 135 148 FLH356PD
160 145 B 160 145 156 | FUi4b4Pn
17 JEE ] 170 155 &g ElLM441P0
1ED 1BE ] IEE s | 1A 14 | Fil4giPo
160 175 o | 190 i78& | 1R FU1511P0O
200 160 2 | 0 80 | 1g@ 13 17 5 FU1536P0

-85 - F-15



OUHRT'H'FE

SPECIAL PACKINGS FOR PISTON SEAL
NITRILE RUBBER (NBR)

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

{Exampla) - Type Mransions QUHR

+ Paet Mumber

— Type Sign

CUZ6E400

40 30 &

Mominal Slze of Packing
deseribed In arder of outer diametes D) inner digrmetenidy, and Reighiii)

@ Plense check the application ranze on pages D-2 and 3 before selecting the ype.

Material

WNCK  AS03

F-18




o U H RT"”:IE SPECIAL PACKINGS FOR PISTON SEALS (INSTALLED WITH INTERNAL GROOVE)

Exinsion gap & 4

h 0 -"'.I Eackup rng
e \ P i

.;'

|~

|20~

D
G

i

rh“ Rgmos burrs and aeeriurms

F=0U3 ar ko
R =05 ar bk
Fzml  ar bl

The inmar surfece of Hw

q05 GH cyudes “tues should be
e B T finiched by honng (GH! ar
! rirarad bumishing [ALE} o 0.4 10
EFm Feran {01 bal 8 e
Ra. Bpeclaly undar savand
tenaing conditicn, hys-
nishing & regquirat
HOW TO DETERMINE B DIMENSION
B 'When using backup ring i |
Plaase datesming B dimansiin according fo the table Below, B you requing [ 23 §
smaller B dimengion begadse of the cylingss configaration, peasa consull HOK, : g.;.pi:mwm
(Maimn Svafwan | 14MPa Z1MPa g PN
[ = 1 [
!H:uﬂ:lE-a:h.um-; i 13YF E ) T o
B Dirreanskn BasD—1.0 BEsD—05 E o3 el B .
W When not using backup ring s s e W
Ta determing ¢ B dimension, pleaas reder 1o the graph in the rght for the e
maximum sxirusicn gap {also refar page 26) considerng the accentricity o |
oparatng condition A RN | SRR RN SR
Dilprecanie (WPa| —=
Momkal Size of Facking Housing dimensians WD (s
B g h 4D +d T Hy. | Th o Fart Nurier =
A0 30 G A0 30 30 | ' CLIZERL00 L&
50 4% B B0 40 48 | 7 i a5 CU2E0400 =
Bl | &) G B | S0 & CLI2SES0
55 55 5] BS {ala] Fd | | LS00
7a a2 b fi= i) T4 as | 16 | CU234300
211 & B 4 =14] i CLI2EFE0
a5 i) a B | il B4 CL0sTIO0
25 ag ] BS BO = 10 L CL260508
100 a5 g 100 2] 8 | CLI2EEa0T
110 5 ] 110 g5 108 . | _ CL2BGTO
130 1156 B.5 130 ] 128 45 12.5 CU2s0800
140 126 9 140 125 138 10 ; 13 CL2s4700
200 180 2 200 185 148 13 | ir 6.5 CL1EF00

« GF =

F-17
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SPGvee

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

@ Flease desipnale NOK Parl number and tvpe & size on your order.
[Examplel + Type Dimersions 8PG 205 30 43

— Type Sgn - Mamiral Size of Packing . .
describad in orgar of imner diamstarn]d), outer dismeterd D) and haighth)

* Part Number ES0EETVO
@ Flease check the application range on pages D-2 and 3 before selecting the type.

MO 19YF + MOK AsED [ Ouler digrmsater 950mim of less

el HOE 19YF +— NOK 2402 Outer diarmster mare than S50mm

- 69 - F-13



S PG TYPE SPECIAL PACKINGS FOR PISTON SEALS
i Exnusiongap : 4

e

-2 1
‘"5:\/ . Fisenove s and averturms
- - B =003 or betow
Slm| - - 2 Fis =S Or babosy
g iz =t
- Thi innar urfece of e
iylingdesr fube sheuld be
finished tiy honing tﬂHju{
nursishing (ALE) te 0.4 10
i Ep I
Hutwaiing con s, biv-
RN i required,
Mominal Maeninal Eizﬂm’Fud-:jng Houging dimansiong [
Mumbes d 5] s +d [ D = G Past Number
SRE 3 0.5 i i 205 | 0 2 GROIET
£ as | = | 22 ! 1.5 GS03EEVD
2 225 a2 | 25 | » 5032V
3 253 s | 5.5 3% 5 G503V
5.5 £ 355 | 26 35.5 G503 V0
4 | 3 40 i 4.3 &0 . 4 4.5 ES0332V0
45 35 45 a5 | 45 GEOIEIV0
Bl 40 i B0 40 50 GE0IIAVD
: Ef 45 | E5 4E | 65 EE03TEV0
= - S . % | % _GED3IVO
£ £ | [ B | ] 4 GS033TV0
&1 43 | &2 48 I £3 (5803380
o) &0 | i 50 | 5 GEOFIE
&3 8 & 54 63 CS0340V0
70 [ I 74 55 i) GE0341VD0
™ 56 71| 55 T - GE034V0
s | & L B0 75 GS0343V0
& 2] ] 13 BS B 75 GEAO3d4 w0
— o [ @& 1 a | * o1 @ ] " 5 G50345V0
o | Ta it [ | ) GO
85 | 40 Bh BQ | b5 GEOMEW0
i | 85 10 | B5 | o0 ES0347V0
104 a2 1048 7 | 108  GE0M4aV)
110 - 10 ¥ 110 G50311v0
112 o5 112 ; [T 112 6.5 EE0343V0




HOW TO DETERMINE B DIMENSION I
To determine 4O dimension, pleass reter 1o e araph in fe Aght lor tha madmuem

wxtrusion gap (alse refer page 268) considering the escentricity ol opsrating =
candilion,
F ik
| \
G
N
N
fpmy O
n ] TR
8 prossun WPl ————
Namiral Nominal Size of Packing Housing dimensiones MOK
Nurmker d D h [ H G Farl Number
SPG 120 104 120 104 [ 120 GSNISOV0
12 | g 1eh L Jo¥ 12 | GEMaTVD
130 114 e LT 130 GSUISYT
140 124 140 77 L 124 140 e G503I5IV0
145 129 145 120 145 QSDBASWD
150 134 150 | 154 150 GES0ISN0
155 139 165 [ 13m 155 G53193v0
160 144 160 | 144 180 GS0I56V0
170 w8 | 1M | | IERET 170 GENISEVD
180 154 180 | | 1BE 180 &8 GS0I5TVO
180 188 190 | T 120 [ > B50358V0
00 178 200 | i 178 200 [ G590
204 152 204 | 1@p 204 GE0IBOVD
210 158 2I0 | yug | 18B 210 - GS0E1V0
23p 1@ 220 T 220 ; GS0842V0
za4 202 23 | | oap 224 . | GS0IEIVD
s 203 225 | 203 225 l E50363V0
2310 =08 230 206 230 | ES03640
240 218 =40 B 240 i I EE0IGIVE
250 225 50 Z3E 250 ] GEOEEV0
240 236 260 236 260 : | Ga07oovo
270 2445 270 245 270 | I CESOTGWD
ZA0 256 280 256 2E80 | | CEOToSVO
=40 208 | 230 s 206 240 12 TE | GS0TIavo
500 Z7e | ao0 | 276 300 =T
310 286 | 10 | a5 210 ESOT0EV0
320 206 | 30 296 320 GSOTHEVD

- 7L - F-21



s PG TYPE SPECIAL PACKINGS FOR PISTON SEALS (LARGE DIMENSION)

SR A R

TR

0y

g

; k.

% naf N
divi M"‘
o TR

o i} i ]
OF pvegaty Ry —

The imner surfacn of the cybnder fube shaud Be finished by honing. @ D3arbeior  HOW TO DETEBMINE B DIMENSION

{GH) o buriisbing (RLE) [0 (L4 10 3.2,6m Amas (0.1 10 08 um fa).
Spercaly Uil Stvcs ibriealing Gandition, bumisting Is meuired

R1=0.5 0f kakmw
Fawd

T detersing + B diminsion. paase ralae to tha gragh in the: night for tha medmum
s gap ke relr page £Y] covsidering the: ecowvidiy of vpering sonrtion

Momiral Nominal See of Packing Housing dmensions N

stk d o h_ T H C Past Nismibae
SPG - 330 08 330 9,75 o8 | 330 10 (3504080
360 236 360 11.7 ek ] | SEd 12 Eagg1Tn

488 455 485 14.8 458 | 484 15 10 GEOS04YT

500 A0 0] 148 &0 | i 14 G30261VE

550 515 S50 17.2 S5t5 | =1 175 EEEFEVE

&00 a70 185k 14.8 BTG B0 15 GEOas4ve

50 820 B5D 148 20 B50 1§ GS0E27VD

120 40 T30 14.8 {51 ] T2 15 GEOL8200

00 7B5 A0 127 TBE [ 13 EE0S20V0

400 a70 900 245 aTh a0 25 15 (3040742

a30 880 930 14 =L ] | O3] ot GS04ERVT

935 220 935 127 az0 | a5 13 GEOS2TVD

450 405 950 177 _gps | G5 18 502882

1000 450 1000 19.7 960 | 1000 £ 506120
1060 1020 1080 18.7 1020 | 1060 20 GS0SETVD
1120 1080 RETRE 080 | 11X 20 GSOSE40
1150 1710 118 | 187 1110 1150 20 G53007V0
11B0 1130 80 | 17 1130 1164 20 30593V
1210 1170 12 [ 1% " | 1210 20 2 GE04B5VD
1260 1210 1260 | 147 120 | 12 2] G50281V0
1260 T2el 1260 | 18.7 1230 | 1260 24 GER08a51w0
1400 1350 1404 19.7 1350 14450 20 EEM“E'N
1500 1460 1500 19.7 1460 1500 20 (3508520
1850 1600 1850 =4 1600 1650 25 GE0ST0

F-22
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SPGW:-ve:

SPECIAL PACKINGS FOR PISTON SEALS
HAREFLON(FTFE) + POLYAMIDE RESIN + NITRILE RUBBER{NEF)

@ Please designaie NOK Punt number and type & size on your order
(Example} + Typa Dimensions SPEW 36 50 BS

— Type Sign — Momingl Size of Packing
described inoorder of inner diametend), cuter diameter{), and heaighith)

* Part Numbegr GEISIEVE
@ Flease check the application range on pages [-2 and 3 before szlecting the type.

Material MO 19YF 4+ MO 80MP +— MOK ARE0

T F-23



SPGWTTPE SPECIAL PACKINGS FOR PISTON SEALS

| = | o ~a"
s R

.k"'-,ﬁwmntlurm and puariums

-------

A =03 or it
R 5 or Bedas
As=t

Tha inaer surfice of the cylinder tube shonld be fislshed by honing
[GH] or humishing [ALE} 80 0.4 te 32 om Km0 o 08 wmn Ra)
Chpialy. LT A tndy LG CArOion, Drvishing & reguired,

Morminal Momina Size of Facking Houging dmansions NOK

g d D h +d 0| H & Part Nusriar

BPGW a0 i 53 8.5 5 5| g = GE0535V2
B0 46 (4] 8.6 46 & | . GE062avE
B2 £8 Fid 10.5 [T &3 | B5Am 7V
=] 1] == 10.5 a0 53 | G531 3AVE
T-'I:I' 55 i | 10.6 an Ta | EI0EOTVE
76 &0 ) 16,5 a0 75 » | GE0sSVE
B8O 65 B 10.5 6 [ | Gsos0ave
BE i) B3 10.5 70 a5 3 [ a=somiave
ab | 75| @ 10,5 75 a0 GE0E00VE
LM | ] | 5 106 a0 a5 GEDAFTA
100 | &5 100 1z | a5 e | GE0E1 002
105 | a0 105 12 | ap 105 GEO5TIVE
110 | a5 110 12 ' 35 110 125 GS0611V2
115 | 100 116 12 100 115 GS0E2EV2
120 105 120 12 105 120 GE0E12V4
128 102 125 165 102 126 GS05A3VE
150 107 | 130 15.5 107 130 6.5 Q506134
135 12 | 135 | 155 112 135 16 GEE08V4
140 117 140 15.5 117 140 GE0438V4
150 127 150 155 197 150 GS0E14V4

- 74 -



HOW TO DETERMINE B DIMENSION

To determing + B dimension. pladss rabar o the grapt in tha cght o tha maximum

SPGWrvee

extrusicn gap (Aalso rafar page 26) eonsiderng the escentricity of operating 12
L |
: N
P ‘
i o4 \\“
o Py,
ar ]
F—%F % = a8 m M
M preszye (HPEl ———=
Nermiinal Woming) Size of PAcking SUSIN drTnsions NOK
il e d D h d_ 50 H c Pt Number
SPGEW 16 137 160 155 157 160 G061 5WE
1T | 147 170 15.5 147 170 G AR
160 187 150 155 157 180 BSOS 1EVE
183 162 145 15.5 162 188 ~ OSs0asave
180 167 180 15.5 167 130 18 GS0544v2
200 177 200 165 177 200 - GS0s1TVE
2o 187 210 15.5 187 20 GEOREAT
2an 197 220 15.6 187 220 GE0A5EV2
226 | w02 235 155 02 235 _ GS0s18v2
230 207 230 155 207 =X | ES0REAVE -
240 "7 240 16.6 7y 240 | GS06SEVE
250 ey 250 17 po2 250 | GS0451v4
260 =z 260 17 = 2EA C50E0y2
Z70 242 270 17 242 270 7.5 CES0ERY2
280 252 280 17 252 260 : 7.5 GS0619Y2
300 272 300 17 272 300 G50810VE
33 202 320 7 252 20 EEOEBIVE

- 75 -

F-25




F-26 7§ -




SPGOvee

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

@ Flease designate NOK Part number and type & si2e 08 YOUT Order.

[Exarrple] - Type Dimersions EP@; 14 20 3

= Part Mumbear

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

——Type Sign

GE51800M0

Nomiral Size of Packing
de=crivad In ordar of inner diarmsater(d), outer dameter(D}), and haighith)

Material

MOK 18YF - NOK - 2305

=77 -

F-27



s PGOWPE SPECIAL PACKINGS FOR PISTON SEALS

iy

.

R =003 or bl
Fi=00 o below
Fir=t

The Innes sueface of the
crfinder {ube ‘shaild be
fiiikzhed oy g (GH) or

GH burnigking [ALE) b 0.3 1o
DaG 9.2 Amas i1 11008 am
Gpeclaly inder seare
|ubsicaimg condition, bur-
nizhing i= requlved,
Mommnal Housing dmansions NOH
Humbas #d ¢0 H & Part Numiar
SPGECE 14 20 2z 9 G5 1E00VD
R 12 25 G51801V0
al 215 a0 &51 B0
o 0 F) .8 G510V
2 Fi5 ge G54 E0avD
a5 M85 a5 8.5 516050
35.5 27 - GiE1BOSVD
A0 315 A0 3q 35 40 4 GG BP0
45 36.5 45 . a8 5 4B ) [ GE1E0EVD
B | 415 50 A5 &l | EE1E0SVD
5 44.5 51 445 53 GS1E1 VD
[ 4E.5 55 455 55 EE1E11vD
B6 475 ks 475 5 4 | GEIE12v0
&0 515 B0 515 60 | GE1813VD
& ) 63 43 B3 | GE1E14VD
[ &1 &5 5] 5 GS1B15WD
10 5 T B 70 GE1E18VD
Ti 57 T 57 ™ G518 70
74 61 58 61 75 GS1B18VD
= B BE &0 &9 &6 80 - | GS1E1SVD
BS T 85 ' Ll g5 g G571 82300
&l e w0 T =0 _ GE1ESIVD
a5 B i &1 45 G5 182V
1w | e6 100 BE {oo 551 BE3VD
108 g1 105 a1 05 Gi51 624D
110 BE 10 o3 110 G51E2EVD
F-28 = TE -



SPGOrvee

HOW TO DETERMINE B DIMENSION
To dederming # B dimaneon, plasse ralar o e graph in tha dght Tor the masimum

exirushon gap (also refer pege 26) corsbdarng the eccentricily of aperating na
condion.
E (15-]
: \
nd
£ N
3 B
ngy OE
10 ] Ty &
i pricsting (Pl
Momiral | Momiral Swe of Packing Housing dimensions MK
oh i) d D h #d ) H [ Par Murmber
5PE0 112 o 112 i 12 HAS1A26V0
115 101 115 101 115 GETHZTVO
180 106 120 106 120 GE1E2EY0
125 111 125 11t 125  GSl8zEvn
150 116 130 6.3 116 150 55 &5 GE1A30V0
138 121 135 121 135 3518310
140 188 140 126 | 140 GE1832V0
160 135 150 128 | 160 GE19230
160 146 160 146 | 180 G51834V0
170 150 17 180 | 170 (55183500
180 180 180 180 | 1ED G51836V0
1l 1M 15H0 1T ] 150 GS1A3TV0
200 180 20 - 35183810
210 1540 10 150 219 8.5 GE1E3EV0
bt a0 FE el 4 P ] E5184000
284 204 24 204 224  @51841vo
230 3T 230 210 240 (5518420
240 280 240 280 240 G51843V0
ok 1] 20 250 bkt 250 (5518440
28D 24 ZA0 240 260 GE1845v0
L 204 arg ol g 2 10 GEE1848v0
280 et 80 | 260 et GE18470
00 21 Za0 270 250 (551843VD0
ey 280 ann e 300 351648V0
] 200y 3o S50 e GEE1BE0D
X0 and azn 300 =0 Thb GE1851vo
40 a0 340 Am 540 5185300
i ] 4300 350 230 e GS1E530
360 30 g0 | 340 | 360 GS1854VD0
aTE 455 ars | AE5 | 175 | B51855VD
380 a6 3an A6 A0 | GE1858VD
400 380 400 | L) 400 | GE1EETVD

-79- F-29
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SPGCT‘\’FE

SPECIAL PACKINGS FOR PISTON SEALS

RAREFLON(PTFE) + NITRILE RUBBER (NBR)

@ Flease designate NOK Par number and type & size on your onder.
(Exampiel - Type Dimensicrs SPGC

= Pan Nurnber

@ Plesse check the gpplication range gn pages -2 amd 3 bellone selecting the tvpe,

L Type Sign  —— Nominal Size of Packing
dascribed in ardar of iInner dlameterd), cuter dameterD), and haightih)

GE1000FD

4 B 23
|

Marterial

RCH S1AF 4 WO A308

- 81 -
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s PGCT‘!’PE SPECIAL PACKINGS FOR PISTON SEALS

Wear nng

H!-gl&
5\ maef] f S e RS
e el £, | 10°15 AR (B0 (M0 e
| I T e e T T e page mmu;rmm
i ,ﬁ\/..-r i W 1w acanmrichy
! i , ( & A R‘\Hﬂ'rr:mhl.lun:lm s
|
ITEEE
gle| 1+ -
M
1ol i ®
ol .\Fle o
B P The enar serace of 3 cinisr tiba sheu e fin-
| & : fefie0 by fanieg fGH] £r tummshing (LH 04 T 32
! Jam A (01 1908 wm Aak Spociolly urdar cover
it g condtios, bmisiing i required.
. | Housing dimensions MO
v S - N #d +0 #d [

SPEC 6 a | & | 3 AL [25 | & ' B GS51000F0
7 4 | =z 4 E: 35 | i B G51001F0
a s | @& 5 | 8 45 | B & GE1002F0
g g | 8 | B | & B | sm [ BE ] 4 i B GS1003F0
i — T ] P10 1-10 i) 551 o 1" 25 (03res| 3--4 ®G51004F0
1 g | 11 | a (11| 75 | 11 B GS1005F0
12 g 12 | g (12 | gs | [12 8 GS06F)
L S I 13 | 10 [ 13 25 | 18 i ij_ﬁﬂ.mﬂ?Fﬂ
14 10 14 10 14 | 94 | 14 | | @ GS100EF0
6 5l 15 11 15 | 10.4 | 18 | B GSNEF)
153 11.2 162 11.2 152| 0.6 | 15.2 | @ GSI010F0

W 12 18 12 15 e ECE @ GS1011F
16.5 126 16.5 125 16.5 LE 65 B GS1012F0
18 14 18 14 | 4 18 | yore (134 18 | +em 3 & G51013F)
1@ 15 18 e a7 e i B el b R [ T T
o0 16 20 16 | 20 | 154 20 B GEI015F0
2| I8 22 18 | g2 | 17 28 | B GE10TEF]
24 20 24 2z | 24 | 19,4 o4 W@E51017FD

25 21 28 21| 25 | 20.4 25 @ G51013F0
26 & 26 22 | 28 | 214 20 [ TR
o8 | &2 28 22 | 28 214 28 | | @ E51013F0
26.4 22.4 264 | 224 2A.4 21.8 28.4 (@ GE1021F]
50 24 30 24 a0 1234 30 [ ES1023F)
31 25 a1 o5 | 244 i B GS102IF)
316 25.5 38 255 315 524.9 316 ::ggmz;:
a2 | o a2 26 a2 26.4 32 ! 102
34 28 34 |28 34 274 3 @ GE1026F0
35 28 35 28 35 2.4 { 25 | ES1027FD
365 285 355 e 355 28.9 | 355 @ G51028FD
38 | 50 ¥ i e - i T R i . |

37 a1 a7 Bl e Y s =TV [

47,5 315 ar.s 35 375 0.9 375

a8 d2 36 a2 @ | A &8

40 a4 40 34 40 [33.4 40 ,

41 a5 41 a5 41 144 41 | .

£1.5 35.5 415 365 415 34,9 4.5 ; .

47 JE 42 3k 42 {354 4L : |

ad 3B 44 38 44 174 44 | & GE510aTFD
A | @ 45 ag 45 38.4 45 | ‘.G-EHMEFI:I
4 | 45 | 48 | 40 | 48 3.4 46 | @ GE1038F0

Remarks: When uslng packings wih mark @, provide s2parats grooves,

F-32 - 82 -



SPGCrvee

HOW TO DETERMINE B DIMENSION

To datarmire + B demension, slease reler to the geaph in the fght for the
meximum extrision gap (alko refer page 26) considaring the eccantriciy of

operating condian,
| : Houalng dmensions |
Momingk Paski ]
Normtar SReotPeNNS | Furgmenl i we [Frpmmemg T [ o | o | fat havoes
I P I #d 4D
SPGG 47 g1 | 47 At 47 404 47 @ G31040F0
48 42 43 2 48 41.4) 45 ®G51041F0
8 L S0 i S0 434} a0 G51042F0
B 45 E1 a5 [ B | | 44 8 GSI043F0
2 | W g2 | M) [T [amal e [Ee| V| AT [T Eeb e
B4 48 54 45 54 | a7a 54 | GE104EFD
E5 44 55 4 BE | 45,4 E& I GSI04TFD
58 50 56 [ &0 56 | a9.4 5 | { GE1045E0
54 44 58 4R RE A7 4 = | S 104EFD
Al £ i} &l Al 454 GE1048F0
a2 52 a2 B [ 51.4/ BE GRG0
GE: 53 63 [ B3 52.4] B3 ~ (51051FD
&5 I BE 55 65 544 | 85 GE1052F0
B 5@ BE B4 [ 554 | & GS1053F0
(i3} 58 BB Eg £H | 574 [T GE1054F0
70 il 70 &0 | 70 | Fa4 Tl G51055F0
72 62 72 62 T2 [ 614 |72 | GS1056F0
7a [ 73 &3 T3 BE.4 T3 GZS1067F0
75 85 75 &5 75 644 7a G51058F0
T 67 | b Gy T ft 4 Fii GES1D5IFD
BO | 70 O o ] BE.4 & | | GE1DSIFD
M| n &1 71 &1 704 B | ESIDEIFD
- B5 | ™ | &5 75 a4 744 a5 | esimearn
B0 | 8¢ | 90 B a0 704 50 | s aEn
85 | B | 95 7 85| 4w | 95 |*i" [Bda| Se [ 95| 17| 75 |0Bois|E~8| CO1064FD
100 G 100 a0 100 £ 100 GE1M65F0
105 HE 105 35 [ 105 4| 108 G51086FD
110 100 110 00 110 o4 114 GS1067F0
112 10 112 102 112 1014 112 GS1n6aFD
= 115 105 115 105 115 1044 115 | GS1069F0
120 110 120 110 2 108.4 120 BS1070F0
122 112 122 118 22 | 111.4 122 i G51071F0
125 115 125 | 115 [ 125 | 1144 125 | | &S1072FD
130 120 130 | 120 130 10,4 10 : GE1073FD
135 125 135 {128 135 124.4 135 | GEIN74FD
140 130 140 130 144 129.4 140 ' GS1075F0
14z [E= 142 Er- 142 | 1314 P42 GS107EFD
145 135 145 125 144 | 134.4 145 GST077FD
150 140 1% | fd 160 | 1884 150 351078F0
155 145 155 145 184 1444 155 E51078FD
160 150 160 | 1% 160 1404 160 GS1081FD

Fearmarks; Wen wsing packings with mark @, provide separale grooves

. 83 - F-33



SPGCrvre o

IAL PACKINGS FOR PISTON SEALS

1

Famark 1} T deiorming #8 dimension.
p=t ek e maximum

| 10~15"

A

l'l-l
of e

1yl
[
ons

%ﬂﬁ.ﬁ"ﬂ i

he exeaniiciky

Ramark 7 Chter dameter of e
pisher shauid be §DiE
wifytan tha pison (s wsed

= beading.

R =3 or less

As=1

Fer A, plesze neber io e abie belom

The mwer surtzce of the cybsde: Sube shoukd b fi

I=bed by honing &M} or bernishing |RLE) jo O 1o 32
o Fnas (01 5 08 pm Rl Specily ondel s
Lncxing

toviciion Bumishag is reqanal
v | %5 Housing dimensins | NOK
Mamiral Nominal Size of Packing !'f For general hyckani sse | MoLErgmpase st pheute H 8 i Pari Mamber:
a 8] 1] id ¥ O id #0

aPac 165 150 165 | 150 165 149.4 185 | | GS1080F0

170 155 170 155 170 1544 170 | 51082F0

175 160 175 150 178 1554 175 EE1083F0

180 165 180 165 | 180 1644 | 180 GE1084F0

135 170 185 170 185 160.4 | 185 G5 1085F0

190 176 180 17E 1640 174.4 180 E5108EFD

195 180 195 180 195 179.4 195 GS1087FD

200 185 [ 200 185 pan i 184.4 200 GS1088F0

205 190 205 180 20 189.4 208 (351080FD

210 195 210 | 185 210 | 194.4 210 G5 1030F0

215 200 215 200 e | 1904 215 GE1091F0

220 208 220 205 F2 4 220 |@§1092FD

24 | oo | 734 208 224 Al 2] (GS1093F0_

238 210 255 210 225 2064 | GS1094F0

230 216 230 215 Z30 | 4.4 230 GS1095F0

g 235 220 235 | 220 | 235 | 9.4 235 G51096F0
:!-;-,'l 240 225 240 228 240 S04 240 | GS1ETF)
L'H. it 245 230 245 | 230 245 224 245 | | | GE1EaF0
_-E':-[ 250 235 250 | 248 5 Z144 250 | 35109970
-5 255 240 265 tago| , (2585 ) .. |2384] , [258 ] ... . 1o |B81100F0
-}St 260 245 | 280 | 07 245 | ™ [peg | ° |oaaa| =~ [260 | 10 0BREFLE~12 fatiatra
?:Z-'-'" 255 260 265 | 250 265 [45.4 | 265 GE1102F0
= 270 ass | avwo | ase { 270 | o544 | 270 G51103F0
75 20| 275 280 | | 278 2604 275 G31104F0

240 268 260 265 | &80 | o6 | 250 55110550

235 270 285 270 285 2604 285 G51106F0

20 275 | 8D 275 290 ET44| 230 GS1107F)

235 280 295 280 235 {2794 205 G51108F0

0 288 o0 28t 204 2044 300 . GS1109:0

=06 200 | 308 | 280 305 2834 305 | GS1110F]

a0 295 30 295 314 2944 310 GS111F0

218 300 s 300 E g 4 315 G51112F0

@m0 | 315 | 330 315 330 144 330 G51113F0

335 320 | a8 320 335 2104 335 GEE1114F0

= 350 335 350 335 350 [a34.4 350 | G51118F0

5 340 365 340 355 94 355 @31116F0

70 355 470 356 BT o544 ar GE1T11TFD

ars | s | ¥m | AG0 | 478 A4 375 G51118F0

a0 avs | Jan | ars 80 arda| 1] G531 118F0

430 3as | 400 | 385 400 | 5844 400 | GS1120F0

F-34 - 84 -



SPGIT‘I'FE

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

@ Picas: designaie NOK Pan number and type & sioe on your order.
{Examplsl - Type Dimensions. SPGE]

= Part Mumber

@ Please check the spplication range on pages -2 and 3 before selecting the type.
@ For application with exwemely shor stroke andior ander constant pressure, please cunsoli.

30 205 4.3

—Typa Sign

FOO4E7GE0

—— Nominal Siza of Packin
deacriped In ordar of o

?Ef diameten ), innar diamstend}, and halghting

Material

MOE LE41 + MoK AJBD

- R5 -
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SPGIT‘I’PE SPECIAL PACKINGS FOR PISTON SEALS
e

1258

A =05 lems
R =15 or lnga
Ra=1

The nder surtace of the
cylinder f80e should ha
finished try horing [GH] or
himighing {ALA) fo 04 10
A% pmBman (L1 s LB m
Fial. SpeciEly unoer g
labrizming condilan, s

fighing i mguied.
Moimia] Homingl Sze ol Packing - Housing dinensions MO,
Mumbgr ¥ | d h R R T e G | Part Numbes
SPGI 30 | 20.5 30 20.5 2 FQD4a7 G0
35 31. 22 s | = FOO488G0
32 a2 225 | £3 32 25 | 45 3.5 FLO4996G0
~an | 40 | an | a8 au FQOS00G0
50 BD | 40 - 5 FOOED1 GO
€3 B2 | 45 &3 45 FODEO2Gs
an B | 3 | 0 3 5 FOOEDAGD
100 1080 | a& | 14 16 B5 75 FONE0AGH
175 125 | 408 | 125 108 FONENSED
140 a0 | 12 | 140 t24 | FOOS0RE0
160 160 144 | 16 144 | FOOE0TGH
183 160 158 | 140 158 | a5 | FO0S0BGO
200 200 78 | 200 178 | FODS09GD
220 220 88 | 108 22 198 | 1 FON510G0
= 224 200 224 oz | FOD511G0
250 250 278 250 28| FODS12G0

F-36



CPlvee

SPECIAL PACKINGS FOR PISTON SEALS
NOXLAN (AU)

@ Pleas: designate NOK Part number and tvpe & sre on vour ordor,
{Examplel + Type Dimensicnz CP) 25 10 25 10

|—T5.I|:|e Eign  —— Momingl See of Packing

dascribed m order of ouler dametar(D), heighifh), higkressl),
and irrer diarmabed)

* Part Rumbar FLOM3aco
@ Flease check the applicamion range on pages D-2 and 3 before selecting the type.

Material MOK L0

T



c P IT"(PE SPECIAL PACKINGS FOR PISTON SEALS

Tkt fmrmr surlaes of 1he
aylindar lebe shoedd be
i shed by toming (K or
burriahing {RLE] 1004 o
3.2 pm Rimae (001 0 1L pme
* Hl). Specialy undar saere
lubnigbing sondiion, fur-

L
=
]

« HElg & raguina
Mominal Size of Packing Halging dirarsions MNGE
D h i d #0 #0 T | &4 A % Part Numibe:
25 10 i 25 il 25 17 | 10 Foootaso
25 10 | 25 10 2B 20 0 FCO0i 560
bl 1] | 25 12 Sl 2 I 12 FGOOARC0
3.5 i | 26 14 3.8 #3.58 24 LW | 1B FCOOE2G0
35 10 &5 1 35 27 16 FCOORECH
a6.5 10 25 18 5.5 75 T Faoasaso
40 10 oE o 44 A 20 3 FoOO03500
45 12 ] 20 45 | 38 20 FCO046C0
5D 12 | = B0 | 4 an FoOossan
53 12 3 paid 53 A 25 FCOos4C0
55 12 3 ) [ AR | 25 FCOOSACH
1] 12 3 b} 58 47 25 FOOOCa
& 12 3 a0 Bl | S - 30 .  FoooTieo
g3 12 a i) 61 | 54 . 35 FCOo30cn
(515 12 3 < 65 | 5@ 35 FoOO35G0
BF | 12 a = & | &8 ae FEoiaat
L T 3 - 0 ) & M a5 FCD106C0
| 12 g 4 | AR 40 FCO114C0
[ | 12 3 il ™™ | 6B 40 FCO117G0
By | 16 F] 40 ] Ao 40 FCO13400
85 16 4 45 b1 4 45 FEO14200
__m™ 15 4 =0 g 7% &0 FGO157G0
at, 16 4 £5 @5 a4 &R Fao1s450
ico 11 F] [ 100 A 55 FCO174G0
108 15 P EQ 105 a4 28 G0 ] 4 Foosaran
186 16 4 E0 106 | @8 B0 Fooiaacn
fin 16 ] E0 11 | o6 [ Foo13sa0
ii2 18 & [Fz) 112 | 4oi G5 FCO18sco
118 18 4 Fi| 118 107 L] Foo2ascn
13 1G 4 it 120 108 70 Foo2omen
126 a0 5 Fi- 126 111 75 FoOz2acn
a0 20 B EQ 130 114 20 FCOZ30G0
132 20 o] EG 133 118 ey FGO233C1
140 2 | B &0 140 | 126 80 FCO2450 1
150 20 5 100 150 | 13 _fa FCO255C1
180 20 ] 110 160 148 11 FCOETEC0
170 20 7] 120 170 155 - 140 55 FoOEraGn
180 20 5 130 1go 1648 ’ 130 i FLO2a20C1
140 20 5 140 190 176 13 FCO2aach
200 2o 5 150 200 184 150 FoO=acn
254 20 5 180 224 gig 1810 FGOS14G0
250 an 5 00 250 236 2000 Foos2iGo
280 20 5 230 | 28D P66 246 65 FCO3aTco
350 20 5 280 | aon | 286 250 7 Fo3a4e1

F-38 8-



CPH1ve:

SPECIAL PACKINGS FOR PISTON SEALS
NITRILE RUBBER (NBR)

@ Please designate NOK Part number and rvpe & <ize on your order.

{Example) - Type Dimersions  CPH a3 B 25 13
[
—— Type Sign |— Mominal Size of Packin
descibed in onder of outar dizmaten([, haighiih), thicknessith,
and Innar digmetar(d)

= Fart Number Coooiaca

@ FPicase check the application range on pages [-2 and 3 before selecting the (ype

MOK A102
MOK A703
MOE A1
MO ASDSE




c P HT\"FE SPECIAL PACKINGS FOR PISTON SEALS

The innef faelaes of e

efinder hube ghauld he

fintshed by honing (5Hy or

humisting [RLE) to 0.4 fn

A 2penFima (0.1 40 8 um

R Specisly inder semps

libricating condiflen, bur-

b nening k5 mquined.

—_ Momina Sz of Pack Housng dimensions NOK NOK

7] | h i d #0 1] il #d R G Part Mimber | nbbes maed) Sy
3 | B 2.6 13 a0 23 2.5 13 . CCO0018C3 A1
10 25 B 30 B35 2.5 i2 | CoO020C0 A103
in 25 15 an £a a5 15 I8 CCO020CH AT0Z
35 10 25 18 35 | 285 | 25 18 CCOM2ECT BT
40 B 2§ 16 M | » | 25 | 18 _ CCO0MC Alg4
10 I 20 40 | ERE | 25 21 (o v ATa2
a2 iz 3 29 42 | 3 | a3 23 coopanco | AEAR
45 Q) 2E 5 45 | 3RS 0.5 a5 Coakddcg | Aiag
£ 12 3 26 &l 415 3 28 T CoOnsscd h104
E5 o 3 40 55 48 3 40 CCOMTCO K103
i & 25 405 [ 54 25 40,5 2 coonTacs | Ai0%
12 3 an [ &1 3 an CoONT7og N
[T [E] as 4.5 BB 3 35 34.5 GED09eco A0
70 12 a 3B TO E 3 R CCoi0&CE AEOE
78 12 | 3 38 75 [ 2 T coni1re Adnd
B 15 | 4 &0 | B0 7 4 40 [alati Fcn ) ABDE
— & | 4 0 | Bd 1] F 40 | CL013400 Az
ap 15 | 44 38 50 A 4.3 3B | CCOIS6C0 AS0E
5 | 4 45 B0 745 4 45 | CCO1STC0 Aoz
17 | &8 | &0 B0 T 5 50 5 CL01ERGD Alpd
100 1% [ 48 | =& 100 a6 4.3 36 CLTICH AT04
16 | 4 | 50 100 a8 4 [ g GE0T45S ATD4
16 4 | &5 100 B 4 EE | CoOi7dcd ABDE
126 16 F] ] 120 108 4 | &0 | CooeoTon Alne
16 d 70 120 108 4 L | CoonTsH Al04
125 16 5 | 75 125 1S | & | 75 [ coo1po0 A104
13 | 20 5 | ® |t (w8 | &8 | 80 | CCoe30Ct A1
1% | 20 5 Th 150 136 5 | 75 COOREET0 Alog
| g 100 150 138 £ | ion CO025507 ARDS
B0 | 20 B g3 | 180 1665 5 a0 4 - SE0eERED A0
| 25 [ B 140 166 & [14) COOERECO Albd
] 20 E 150 200 187 g 150 CLO2030E ABDE
205 | 23 4 134 205 | 180 I 134 COO80E A100
357 | 22 5.0 192 257 | 245 5.5 1B2 14 GOEERC a1oa




IDlvee

SPECIAL PACKINGS FOR ROD SEALS
NOXLAN (AU)

bl
L
@ Pleasa dézignate NOR Pam number and [ype & sire on your order. ' ]
{Example] - Typa Dimensions D 63 143 5 -
— Twpa Sign '—— Maminal S5ze of Paeking

dascribed i onder of inner diamatend), outer diarmetes D), and heighibfh)
= Part Musmiar FUaiE1Fa
@ Flease check the opplication mnge on piges -2 and 3 belore selecting the type.

Material RO 2B

. 91 - F-41
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SPECIAL PACKINGS FOR ROD SEALS
Mg

Sasup rng

R =0.5 ar baolow
Fi =005 o o

mwrﬁﬁ&nmmm

o 4 firished by bufng qﬂm? -
hurnishing (ALE o GH In 16w
mBEmax {02 B 0.4 cmRa).
Specsly dnder severs henEng
conton, Duieting i el

Mominal Sire of FACKIng HOUSINg Grnensions | [
¢ D h #d 40 Ha He G | Part Number
[ 143 5 ] T3 ET 7.7 | EEUOOEFO
168 3] 6.3 153 T 8 # FLUIO0Z2F0
16.3 7.5 B3 163 B5 10,8 FLIOZ3FD
183 [ 4.3 183 @ 1® FLHO24F)
8 18 & B 16 5T TF # FLIGo3aF0
14 B8 B 18 7 0 = FLIG0 FO
18 7.5 g 18 a5 0.5 FLADO42F]
18 Ef B 18 9 11 FLEI04350
4 17 & g 17 57 77 i FLIDSA Fo
19 fi b 19 7 ] il FLIGDS2FD
18 1.5 4 19 | a5 106 FLEIESFD
14 B g 19 5 1 FLMIDSGFD
10 18 5 1 18 6.7 77 i FLIDOG4FD
20 G 14 ) i & 1 FLIGGSEFD
20 75 10 | = 8.5 105 FUODEAFD
a0 B 10 | 20 g 1 2.5 FLIODEGFD
11.2 18.2 5 11.2 19.2 6.7 T i FLIMOTEFD
1.2 B 11.2 1.2 7 2] B FLIMTEFD
2.2 7.5 11.2 21.2 8.5 10.5 f FUOOROFD
2.2 B 11.2 .2 9 11 FLIODETFO
125 | 20.5 - 12,5 208 5.7 7.0 H FL0SEFD
| 228 & 12.5 225 T g = FLNF D0FED
225 T.B 12.6 228 85 b [0 FLUIOTSAFD
| 205 B 12,5 225 g 11 FLIQTGEFD
14 | a2 & 14 a2 5.7 7 # FUn 1&FD
L | [ 14 24 7 g # FU 20F0
| =4 | 75 14 o4 [T 105 FLIOT 21 FO
| = [ 14 24 o 11 FLIO122F0
15 23 5 1§ 23 57 7.7 # FUNaIFD
25 [ 15 25 7 g i FLMA 34F0
25 ] 15 25 a 11 FLIGTASFE
28 | B 16 28 F 1 FUI0136F0
I 15 25 1 13 i
16 24 I 5 16 24 57 7.7 [ FLMAG0FD
o [i] 16 26 7 =} | = FLMAREF])
26 75 16 26 B5 | 105 FLIO &6F0
o6 B 1E 26 5 1 e FUDSTFD
13 Py [ 16 o T | & FLNTETFD
28 & 1E ET] & 11 FLIG182FD
a1 5 18 a1 [ i FLID 25FD
i io T 3 1 13 ks FUIGT86FD

The drmensions and pressure limits with & aré 1he same 85 these of 1S ype.

F-42



HOW TO DETERMINE B DIMENSION

IDltvee

Wwhen using backup ring (1] -
Plaase determing B dmension according to the tebla balow. IF you reguire largar \" \
B dirrension Because of the cylindar configurabon, pleass consult MO il
Wi Senvics Presuns | 14MFa | ZIMPa | A5MPa ? I".k‘L
Mk of Ragio g 10YF E aaf Y e
| B Dimarainn | B&E4d+10 | B=+d+05 | BRE+d+02 ¥ | e, |
NesThm Senvos Poaseute| 35MFa [ 4awPa |  7oMPa ob I\\ Eacinp rgl
- - - - l!lT“]:' m
e of Bacp g BONP 01 f-bacup o
B Dirmarsion BZ+d408 | B=sdio4 | BaEsdioz
B Whién nol using backup ring coE % a0 & B0 b
Tao determing ¢ B dimensicn, please reder to the graph m the right tor the O pisaaLng (VPR ——
riaximum exirusion gap {also reler page 26) consldedng the eccentricity of
nparating candition.
Mominal Size ol Facsing Housing dimensians MO
d ) h #d #0 H Hz 0 Fart Mumier
20 0 & BN ad ¥ ] & FLUD214FD
a0 B 20 3 g 11 | FUgZ5FD
a3 & 20 33 8 il FUG220Fs
| io 2t 3 11 13 FLO221F
28 35 10 il a5 11 13 | FLI249F0
224 32.4 [ 224 2.4 T 9 ¥ FLISEEF0
424 E 034 a4 B 11 ok | FLOZEIFD
5.4 B 22.4 a5.4 ¥ 1 ' FLO2E4R)
5.4 0 | 274 354 11 13 FLOZEEFD
25 a5 & B a5 7 8 _ i FUEZ7BFD
35 & | 25 a5 E 11 FLIOZE2FD
ad B | 25 38 b 11 | FLG2E7F
L] 4] 25 38 11 13 FLIO2E3F0
40 & 25 40 10 12 | FLIG281FO
40 10 25 40 11 13 | 92F0
27 40 10 27 40 1mn___ | i | FU2130FD
2B 38 | & =8 a8 i 10 i# FLIDAZEFD
BT | & 28 3B # 12 | FLDZEIFD
41 8 28 41 9 = FLID334FD
|4 10 2 i 11 14 FUO335F0 |
43 a | 28 43 10 13 FUOEIEFD .
| 43 ) 28 43 11 14 FLIG340F0
30 <0 8 o) 40 B 12 FURSE3FD
43 I 10 0 43 11 14 FLICSE4FD
AF | B ] FT 10 13 | FUO?F
45 i 10 ) 45 11 14 | FLIGSERFD
315 415 | & 1.5 415 [ i2 ] FLIDEAIFD
4d 5 B 1.5 445 8 12 | 4 FLIDZR4FD
| 4458 10 35 445 11 14 FLIGEASFD
| 465 ] 3.5 465 i0 - FLIDSAEFD
| 485 id 1.5 455 ii 14 FLICEATFD
34 50 12 2L 50 13 18 FLGAIBFD
35 45 3 25 45 9 12 _ FLID42T7FD
50 g 5 ] 10 13 FLD:AEFD
50 10 35 &0 ii 14 | FLIDMIFFD
| &0 12 a5 50 13 16 FUNIBFD
355 45,5 8 A58 455 a 12 FUBS3FD
506 | 8 35.5 0.5 10 13 FLIDASEFD
08 | 10 =55 505 i1 W FLI4SEFED
5.5 | @ 355 51.5 11 14 FLIDASTFD
] ®sm5 | 12 | 35.5 515 13 16 [ FLID4SEFD
The dimensions and pressare limils with & are the same as thasa of 1S ype.
93 - F-43
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SPECIAL PACKINGS FOR ROD SEALS

P =03 or bolow
Fit =5 of bebow

The awrface of te rof shauld be
inghed 3y pulling (5FEF) o
Irrishing EFHE] &t 18w
mfimar (0.2 to 04 amAa).
Specily Inder GedE h-l:nujn-n
codinn. harrishieg & raqein,

F-44

Nimmnal Size of Packing FiDUsIng Gmensions NG
d 1] h T +0 Hs, Hz [ Part Number
40 50 [ & 5[} ] 12 FLID49BFD
55 2 4 55 10 13 FLINEI4FD
55 10 44 T 11 14 FUIDSOSFD
o) g ) 56 11 L, R FLIDSOEFD
= 12 40 58 13 16 FLIDSGEFD
45 &5 a 45 [ g 12 FLpSESFD
B g 45 [ | 10 18 | FULSTSFD
. B0 10 45 &0 ' 11 14 | FLIDETTFD
i1 14 45 &1 11 14 FU-I]-&J_T:'BFD
1 12 a5 &1 13 16 FUDSBOFD
47 fid 12 a7 B3 13 16 PSSR
53 0 a &0 & 8 12 FUOEZOFD
5 g 80 [ 10 13 FUES0FD
65 10 50 65 11 14 FLMBATFl
56 10 50 A 11 14 FLMESAFD
T 12 50 BE 13 16 | FLKB35F]
70 12 &0 70 13 18 FLIB39E]
5 2] | 12 B3 g ] 16 FLIOBEZF]
85 | e | B 55 B5 ] 12 FLIOBSEFD
70 B 55 70 10 132 FLID700FD
TO 10 B Vu 11 14 4 FLIOFCAFO
71 0 54 71 1 14 FUOTEAF]
™ 12 55 i 13 16 FLIOTOLFD
75 12 BA 75 13 16 | FUoTaFg
5 (7] ] B 1] g 12 | FUtFE3Fn
7 1] ] ™ 10 13 | FUOTE4F0
™ 0 BG 1 11 14 FLIOTEEFD
78 10 58 T2 11 14 | FUGT2EFD
2 12 54 78 | 13 16 i | FUo7z7Fo
Th 12 EH TE 13 16 | FUDTIEFD
) i) a8 & 70 i g E | FLIBZ47FD
75 E [ 75 10 13 FUBTS3FD
[ 78 hl] it} 75 1 14 FLOTE4FD
| 7 10 [ TE 11 14 FUOTSEFD
6 12 &0 78 13 16 FU7STFD
a0 12 &l ) 13 16 FUNTE Ed
GE] 73 8 B3 73 __ i 12 FU7ETED
| @ ] a3 78 0 13  FLM7RAFD
78 10 63 78 11 14 FUOTEIED
i3 10 Rl EE] | 1 14 FLRITEF]
78 12 [afe] T8 | 13 15 FLEI7OTF)
#3 12 B 3 13 16 FLE TSR0
5 g:.i =



HOW TO DETERMINE B DIMENSION

W When using backup ring

Pleass datermana B dimsansion &ccording fo the table below. If vou reqgure G&rgar |
B dimenskon becavse of the cylindar configuration, plesse congull MO, |

IDlrvee

MadTam Serwes Frassers 14MPa | 2iMPe | 35MPa | F
Wi of Badup dng 19YF i 5‘
B Disdinsion Exdd-+1.10 BExéd==0.5 | ESd-d-I-ELz_‘i E
Wriiars Sérvoe Pressase 35MPa | 42vPa | TOMPa | Qs
Matert o Bachap g BONF e
B Oimanaion BSéd+08 | B=sd+04 | B=dd402
B When not using backup ring
To determing # B dimansion, plesse rafer to the grash in 1he foghl for the
maimum adresion gap (also reder page 28) conaidgedng the ecoendricity of _  —
opsrating conditicn.
Hominal Sice of Packing ] Housing Grmensang T
d v O R #d #0 Hi He [+ Fan Number
i B0 12 54 40 13 16 4 FUZ131F0
il Fi=] B =5 ] 79 ] 12 FILIOB1GFD
L8] 9 &5 &0 14 13 FLIGE15F0
EBD 1z &5 a0 13 18 FLIGR1 &Fa
EE 12 &5 a5 13 16 FLIOB1 3F0
a7 B2 ) &7 az 10 13 FLIDBAAFO
BT 15 &7 a7 16 10 FLIDg32F0
70 BD i 70 ao F 13 _FLIDBSOFD
a5 8 T a5 10 13 ~ FLIDASTFD
B5 1_0 T a5 11 14 FLIOASAFD
o) 12 70 o0 13 16 FUDBEZFO
o0 15 70 a0 16 19 FLIDBEAFD
71 a1 8 Ti a1 3 12 FUOBATFO
85 9 7 ! 86 10 13 FLIGAAZFD
B | 7 86 11 14 FLINBA3FD
#1 12 71 g1 13 16 FLUIDEA4FD
il 15 7 81 | 16 8 FUDBBEFD
75 85 8 75 BS | ] 12 FLE03F0
| %) ) 75 e | 10 13 5 FUOANEFD
a0 1 75 ) 11 14 FUOS0TFD
a5 12 75 g5 13 16 FLigg 10FD
35 156 74 85 16 18 FLUCR11FD
= a0 e a0 o0 g 12 | FLMa40F
a5 =] An B5 10 12 FLOR4EFD
A 10 20 g5 11 14 FUODASFD
100 12 an 100 13 1B FLIDS4BED
100 15 an ] oo 16 14 FLUIOR4GE0
ES 100 10 A5 100 11 14 FUOGRSFD
105 12 as 105 13 16 FLIOGRGFD
105 15 85 105 8 18 FUOS60FD
&0 105 10 ap 106 11 14 FU1025F0
10 12| oo 110 13 16 | FiHosne
110 15 an 110 16 % FU1031FD
&5 10 | 1D 95 110 11 14 | FU1053F0
18 | 12 a5 115 13 16 FU105SED
115 | 15 g 115 16 18 FU1057FD

F-45



I D I TYPE SPECIAL PACKINGS FOR ROD SEALS
Haa* Bacsgm 1ing

B =05 o balow
Fir={l.5 or below

The sz of e vl should e
fisiahad by buffing (5PEF o
tmrmishing {FLE] to & 30 16 &
mAmax (0.2 In 0.dumAa)
Spechilly udér s Rbratmg

e e condion, bui ehing k requirst

Morrinal Size of Packing Housing drmensons [ O

d D h #d #0 H He G Farl Number
1 115 i0 100 s 11 14 i FUi083F0
120 12 100 120 13 14 FU1083F0

120 15 100 120 16 13 FU10S1FD

165 120 2] . 105 124 11 14 FLIT126F0
125 15 105 125 18 12 FLI1129F0

| 135 18 106 125 17 20 | FLU1130F0

e | 1 g | 108 14 i1 14 | FU1137F0
| 128 15 106 128 16 14 | FLM13gF0
I 18 106 124 17 ) FLI1130FD
19 125 10 10 125 11 14 FLI1168FD
130 15 110 130 1E 19 5 FU1165F0

130 16 110 130 17 20 FL118EFD

Ha 127 g i 127 10 1 14 FL1 1B0FD
127 11} 112 127 11 14 FUi1g1FG

132 15 112 132 16 19 FLM1B2FD

| a2 16 112 132 17 20 | FUM1B3F0
18 133 10 118 133 11 14 FLU120EFD
138 15 118 138 18 19 FLM207F0

138 16 118 138 17 20 FU1 20870

120 [ 138 10 120 135 11 14 FUHZETFD
140 15 120 140 18 18 Fulzes o

140 16 120 140 17 20 FU1225F0

126 140 10 125 140 11 14 FU 263F0
145 12 125 145 13 1E FLH 25670

145 16 125 145 17 20 FUA 25870

180 18 1285 150 oo 23 FUZ132F0

150 20 125 150 21 24 FuU1 28050

130 145 10 130 145 1 I 14 FU1281F0
160 12 130 150 13 16 FiUH 2EaF0

150 16 130 156 17 &0 FL12E5F0

132 157 20 132 157 21 24 85 FL 25550
135 160 18 135 160 20 a3 ; FU333FD
160 20 135 160 21 ] FUZ179FD

140 165 1] 140 155 11 14 FLI1 E24F0
160 12 140 160 13 16 FUT325F0

i 160 16 140 160 17 20 FU1328F0

| 165 149 140 165 20 23 FL1332F0

165 an 140 168 21 24 FLU1333F0

146 170 i9 145 170 20 ] FU2134F0
170 20 145 ] 17 21 24 | FU2780F0

F-46 - 9t -
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HOW TO DETERMINE B DIMENSION

B\Whan using backup ring as
Flzgse determing B dmension eccording to the e baiow. [Fyou reguire Bingar \
B #mension because of the cyiindar configuration, pleass consult MO et
MsmenSeeFeeus|  14MPa | 21MPa | 35MPa | £ 1".\
Misdenal of fares g 19YE | g‘ 83— g .‘\1
B Bimensicn BZsd+i0 | B=sd+05 | BEsd+0z | - 19 s |
MammGnisFrsrs|  35MPa | daMPa | TOMPa | . |' \\ o
Wk Bk i) a0NF =% o ook ey —e
B Disnersicen BEsd+08 | BaEsdto4 | BEsdior | I
i S
B When not using backup ring T R - T
To determine # B dimension, please refer to the graph In the right tor the O proszure [WPAl ——=
maxbmem extruslon gap (alsg reler page 26) consdering the eccantidcity ol
oiparating conditon,
Hermingl Sice of Packing HoLeing dimensing Py
i i .‘.i_ h d D Hi Ha o Farl hurnber
15} I 165 10 150 165 1 14 FL1350FD
i i 12 150 170 13 i FLITIE1FD
| 170 6 150 170 17 20 FLI1364F0
| 475 16 150 176 17 20 FLI1 38870
| 478 20 150 175 21 | 24 FU1 3E8F0
w6 | wa | 1% T 180 2 | =4 FU13gaFn
w0 | 20 155 180 s | 25 FUZ1a1Fn
160 ws | 10 180 175 11 18 FLI1407F0
| | 12 | 180 180 13 ! 17 FLI1400FD
180 | 16 | 160 180 17 ' 21 FU1412F0
ws | 1| | 1o 185 17 | FLI1414F0
wE | 19 160 185 20 | %4 FU207EFD
s | 20 160 186 21 25 Fll1416F0
170 185 LY | 1T 185 11 16 | FUi444F0
730 12 | 170 140 19 17 | FUl4EFD
W | 16 | 170 130 17 Al FUT447F0
195 6 | 1m0 185 17 A FU1448F0 =
153 20 | 170 185 21 a5 FLH 45080
175 200 18 175 2001 20 24 FLU $E350
200 20 175 200 M 25 FUZ1E2FD
160 200 L] 180 200 17 21 FL 48650
205 5 160 205 17 2 6.8 FU145150
205 15 80 | 205 20 24 G
205 20 180 | 205 21 25 FLI1 40370
180 219 G 90 | Ho 17 21 FU1 81870
215 16 10 | =6 17 21 | FU1520F0
215 20 180 | 215 e 25 | FL1521FD
139 219 11 1480 i 219 12 1% | FLMS30F0
219 18 148 ' 213 16 ~ | Fu1531F0
224 18 198 224 17 i FL1533F0
224 18 138 224 0 24 | FUM53SFD
200 220 16 200 20 | 17 21 FLI1545FD
225 16 200 25 | 17 21 FLI1548F0
725 189 200 25 | = 24 " FuUzi3sFD
225 20 200 25 | = 25 | FU1550F0
210 230 16 210 230 | 17 21 FLI1576FD
235 16 210 235 17 21 FL157aF0
238 149 210 35 20 2 FLH 80F0
235 20 210 235 21 25 FLI 58 1FD
220 240 18 220 | 240 17 21 FU1S37FD
245 16 220 246 17 £ FLI1638F0
248 19 220 245 20 | 24 FUI160GFD
245 20 250 P4B 24 | B FU1B01FD

.97 - F-47



I D IT\'PE

SPECIAL PACKINGS FOR ROD SEALS

A =03 ar barkw
Riw05 ar balow

Thi surtace of-fha rod shosld be

finished by tufling (SPBF) or
 humhing [ALS} ¥ OB h 18 u

F-48

3 MR D2 to 04 P,
Spacialy onaar sevans fubncatng
corditian, Eumissing Is roguired.
Maminat Siza of Packing Housing dimenssans NOK
d 0 I #d A L | Ha ] Part humber
] 2d4 11 224 244 | 12 16 FL1&08F0
2dd 15 ] £44 18 20 FUIG10FD
24 15 224 L] 16 20 FLT&E11FD
249 18 224 245 19 =] FU1612F0
) 12 224 245 20 24 FU1613FD
225 245 16 225 245 17 B FUiS22FD
| bso i aog 250 17 ] FUiE24FD
| 2% 1% 225 250 20 24 FU1826FD
2380 | =0 235 250 21 25 FU1827FD
230 T 230 250 17 1 FLH3BFD
265 1€ 230 255 17 21 E8 | FUIGORD
285 15 230 255 20 24 FL1&42FD
260 20 230 2656 by | &3 FlLad3F0
240 260 18 240 26 17 21 FL185EFD
265 18 240 265 i7 b FLB&E1FD
266 i 18 | 240 265 20 24 FLNe53F0
B 265 20 | 240 DB 21 25 FLH&&4FD
280 | 2T 16 | 250 vl 17 21 FL1ETERD
I 15 260 275 17 1 FLIB&TFD
|26 19 | 240 275 | ) 4 FL1Ga3RD
275 20 250 &5 | 21 25 G
L1 283 15 2680 258 | 20 24 i FL7OSFD
240 12 2E 280 20 24 FLh rorFo
2n% 287 24 285 ga7 25 ] FLI714FD
207 o5 265 267 26 0 FLE B3FD
270 pas 19 270 2os a0 24 FUIT2IR
L T . 2T 300 a0 3 | _Fivasfa
300 o4 270 200 a5 ¥4 | FLA7ZEFD
| =30 | o5 270 30 26 ETo) | FLn726F
280 a5 | q9 280 305 an 4 i | FU734R0
30 19 260 314 20 24 | FLN7T3EFD
312 o4 2B 312 25 2 FL21 38R0
J12 Pt =250 a1 26 1] FLUE B RS
280 215 15 200 315 20 24 FU1748F0
20 159 280 320 20 4 FLHTETRD
300 25 13 300 325 | 20 24 FL1 TE3FD
| &0 19 300 & | 20 &4 | FNTeSFY
332 24 300 232 25 29 {  FU137F3
32 | s 300 332 25 30 | FUR185F0
« Of .



ISkvee

SPECIAL PACKINGS FOR ROD SEALS
NOXLAN (AU)

@ Please designate NOK Part number and type & sizme on your order,
[Exampla] - Type Dimensions |5 1B 26 5§

I -Type Sign L Mormingl Size of Packing ; o
desctibed m orderof inmar diametandh, ouber diamateriD), and bheighth)

 Part Murntsar FLIOT QKL

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

Stardard © NOK LEn

Wl Hagt Resiatant type & MOK UE4

g - F-49



Is I'nr PE SPECIAL PACKINGS FOR ROD SEALS (INSTALLED IN INTERNAL GROOVE)

" Ha'E? 4 Backup ring
1255f] i / _ Esirulengap© @
|

A =1.3 or below
Frmal B o by
Hzml

The surfece of the pod sl be
firishad by buting [EFEF] o
birrishien EH:EE& 10 0E o 16
wimax (L2 o 04 gmBal,
Spatmly Ueder Bdnvird ubricalicg
coniitio, homishing |5 ragind

Ha'g
Nommal Size of Packing. | H dirmersions NG Part Number
) ] h | i 1 Ha Ha G Standard (UB0T) [het skt hpe (UB41)
18 25 5 | 18 26 FUDIBOKD | FLAO1BOKZ2
20 28 5 | 20 28 FLIOZ12K0 FUOZ12K1
2E4 a0 =3 224 pile] 2 FlLIDZa0KD FLCER0KA
o o g _a0.4 ) 224 3.4 77 | FUO261KD FLOSR1K
2156 1.5 S 23.5 31.5 57 ) FLIG2ETHD FUaShTH
28 23 E 25 ag FLIDETEKD FUOSTEKD
A5 & =5 a5 FUO27EKD FLOA7EK2
28 35,5 5 28 366 FLDZ0KED FUQAR0K
| 36 B 28 96 a7 FLIxE2 KD FUDa21KA
a3 |  # ] an 40 FLIDES7HD FLOAETHA
35 | 41.5 B a415 415 FLIDERZKO FLOEEZKA
a6 | 45 6 a5 | 48 FLSd24KO EUGM24KT
355 45 ) 55 | 45 7 10 FUp4S4KD | FUO451K1
| 455 & 355 | 45.5 FLID452KD FLUQ452K1
4 | 5o & 40 50 FUB4ETHD FUOSOTHS
45 55 6 45 56 FUDBETHD |  FUOSETHE
56 7 45 | 56 ] 11 FUDST2KD | FUOGT2KT
50 &0 g 50 | &0 25 FUDBISKD |  FUOBISKR
53 B3 i 63 | B3 FUBSTSRD | FUOGTIM2
55 65 & 55 65 7 10 |  FUDSS4KD | FUOGBMKE
58 B ‘ 56 BE | FUDTZEKD | FUOTEERI
&0 70 & B0 7 . | Flgrsskn | Fuorasks
™ 7 Al Al & | 1 FUI7TSOKD | FUO7S0K:
&3 73 i B3 | 75 FL78EHA FUATEEHS
&5 76 £ 86 | 76 FLIGEGSHE FUOEH
67 T B g7 | 7 FUOBZEKD |  FUDS28K:
T B £ 70 80 | 7 10 | FuUDE4EKD | FUOB4SKE
g B1 ] Ti At | Flioasokn | FLDSEM T
75 B5 i 75 BE | Floeoikn | FuoBnikt
a0 o) Fi Bo 40 FLIZA3EKD FUDSZ3K
a5 100 g B5 100 FLID3EIKD FUGARKD
a0 105 i &0 108 10 13 FU1024K0 FU102483
95 110 g GE 110 FUI081KD FU1D51K2
L 112 B.5 aE 112 9.5 12.5 FL1ETED FUA0ETRA
100 116 g 100 115 " - " FL1082K0 FU1082%1
105 120 i 104 120 FU1125K0 FU11251
106 120 | BS 106 120 8.5 125 FL1135KD FU1135K1
121 a 106 121 FU1138KD FU1138K1
110 125 g 110 125 10 13 FL1157KD FUT187HE
112 125 B nz | 125 FL11 T80 FUTT79#1




HOW TO DETERMINE B DIMENSION

B When uging backup ring

Please delerming B dimension secording 1o the table below. If you regulre larger
B dnmansion because of the cylinder conliguealion, pesse comEu NOK.

s

Wi ervie Pressure 1MPa | 2IMPa | 3SMPa | E i ll[ \\ l\
Vatera of ek g 19¥F ' g : e ek
B Dimension Batd+10 | Basdt0E | BZsdo2 ; \”..\"T;‘ml“
T ——c— BMPa | 42MPa T 15
B Bk £y
Mot=rii f Bk g RONP el ol naatad \\ﬁ
| B Ditinsisn B sd+08 B=d¢d+04
H When nat using backup ring g 5 = = IR &
Ta gelermine ¢ B dimension, please refer io te graph In the right Tor the Ol i WP -
ML exinesion gaos (elso reler page 38) congidering the eccenlricity of - —
aperating condtion,
Noiminal Size of HeLging Gemensions MNOK Part Numbear
d e T +d +0 Ha s [ Standard {LUBY} [Haimsdad bpe (UB41)
118 133 | 3 118 133 FLI1205%0 FUI 205K
120 1235 4 120 135 10 35 FLITZ20K0 FU 22011
128 140 3 125 140 FUH252KD FUl 222k
130 145 3 130 145 FU12B0KD FUI1 280
134 i) a5 134 15 #5 | 425 FU308KD FLTI0eKA
4 155 3 | 140 155 5 FU1323K0 FLH 325K
145 16D ! 145 160 | 13 4 FU1343K0 FLI 343K
__1s0 165 g 180 165 | FLMSEKD | FU1250KY
188 190 3 155 1T 10 I FLItSRRKDO | FL38EH2
160 175 3 180 | 176 , | FUi4DEKD |  FUi140BKi
165 18D ] 168 | 180 14 | FUI4PBKO | FL1429K)
170 185 ] i | 18s | Futssakn | FLIT443K2
178 g0 3 175 | 180 ' | FUASHKD | FLI45BKI
180 200 12 180 | 200 | FU4BZKD | Fli4szki
180 i 2 18 [ 20 FLIT51ERD FLITS16K]
200 220 12 00 | 20 FLI1543H0 FLI1S43KT
204 224 12 204 224 FLISE3KED FLITEE3K -
210 230 2 210 230 1 i 5 FL57EKD FLItETEK1 -
28 240 12 220 240 FLISaERD FLITSa6ER] H
225 245 12 225 245 FLIG21 KD FLIEZTRI [ !
230 250 12 230 250 FLI1837KQ FLB37KI b
20 | =Z& 12 40 50 | VRL -t FLUHGETI 'I'-:'_
250 | 27 12 250 270 . FLIi57EKE PLITETAK] e
280 | & 14 240 245 FLHTO4HD FLH 70411 e
270 235 16 |  #0 =5 I FLT20K FLT720K1
el 305 16 | B0 306 Lk =1 8.5 FLAT3aR0 FLi T3kt
280 215 18 20 16 | FLI1748KD FILH 748Kt
300 395 i 300 5 FLITTBZKD FLH 7E2K1
- 101 - F-51



IUH vee

SPECIAL PACKINGS FOR ROD SEALS
NITRILE RUBBER (NBR)

@ Plcase designate NOK Part number and type & size on your nder.
[Exampls] - Type Dimensions  [LJIH 20 PH 5

L—TvpeSign  — MNominal Sze of Packing
describad in order of Inner diemeten(d), ouler dismeianD), and helghtihi

= Part Mumber GG a2
@ Please check the application rangs om pages D-2 and 3 before selecting the type,

Standand . NOK A5

Matarial
Lo temiparaturne resisiant type © MOK AS03

F-52 - 102-



I U prE SPECIAL PACKINGS FOR ROD SEALS (INSTALLED IN INTERNAL GROOVE)

Het0. Bl i
r2 5 é F e 4

e 5&@% burrs and carirns
= 20"~ar’
&
glz i
-FI: ={1.3 or below
i | P =03 o bl

The sarlace of the rod showdd be
finished by Sufing (SPEF] &
burnishing (ALE) to 08 @ 15 p
: mAmes  [F b 04 xmea)
Emenald Specially wnoder seare ubriating
et portion, Burmehing iE resirel.

HOW TO DETERMINE B DIMENSION

WWhen using backup ring A
Please determing B dmension eccarding fo the tebie below. Il you reing Brger |r
B dimansion because of the ovliindar configuration, pleass consull NOK. | ™ 1 1
Blackig riog remdes |-
|MesmaSosPueas]  14MPa | 2iMPa | F oo .
imum ) 15YE | E B -
: . . —
|BDimersion | B=#d=10 | B=fd+05 | . Q:Z:
B When niot uging backup ring L IR
To detarming & B dimension, please refer to the graph in tha right for tha fnml e
raximum extrusion gap (Blso refer page 28] considenng the eccenbicily of
openating condion. 1 - - - - =8
D prassire NP
Floinal Size ol Packng Fousing dmensions RO® Parl Mumber
d D b #i =0 Ha Ha & Standard | AT | s enrrseeirpe B3
20 28 | 20 2d  GUD212ne GLOE12M1
E 33 a | 28 33 W Vel _a GUDZTENE CUOZTEMN!
S 40 | Ao 40 CLUO35TH2 CLRIESTMA
35 45 | 35 46 CRIO424m2 CLI4 24N
44 50 A 50 CLUD4aTHE CLSE7MA
45 55 £ 45 55 - 1 3 CUOBETME CLEIBETMN
B G &0 1] CLDET G2 CLMIE 151
&8 B85 L] ] CUDGERMNE CLEIGSAMN
Eill 70 &0 i) CLD7IEMN2 Gk 4ERN
£5 3 g5 fi=] CLIDBMGN2 GLEIBEMN
7 as B Fil AS 10 i3 CLOBSTHE CLKBSTHI
Fil-} g £k | = 18 CLoa M2 SLMa01 MY
8 g1 an | a0 CL0939M2 CLH933M
a0 105 S0 | 105 CEND24M2 G D24
a5 110 & 110 4 CUTASN 1 i
10 115 5 100 115 - - CL1082M2 S 082
110 125 110 125 | L1570 CIUH 1 67M0
125 140 125 140 | CLAZSENZ | CUi25en
150 165 150 | 165 | L1 355N SN 350N

_10a- F-53



U N IT"I"FE

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

® Please designate NOK Part number and type & stee on your onder

iExample) + Type Dimenslors (LI 40 O 7
—TypeSkn  —— Momnal Sze of Packing

cascribed in order ol inner diameard), cutar didmetsnD), and heighih)
* Pat Mumbier FLE2002M
@ Flease check the application range on pages D- and 3 before selecting the type.

Malerial ROE UB01 + RO 5813

F-54 - 104 -



u N IT‘fPE SPECIAL PACKINGS FOR ROD SEALS

A =03 or bk

et fichad By bulfing (GPEF) o
Burniching (RLE) b 05 10 16
mimar 0.2 10 04 pmPa),
Specialy uader sevee Mbicaing
cimd Enn, benighing & requined

HOW TO DETERMINE B DIMENSION

B 'When uzing backup ring -
Pleass datarmine B dimensisn assording to the table belew. If you regquire Brger ' l
B dimension because of he cylnder conliguration, please consull MOK. as
B
Wedtun Servion s 1484Fa | =P | aEmMPa 3 I ll. \ ]‘\
o 5 T
Msera ol B g R G : ) e
B Dimension Ba+d+10 | BZsd+0s BE+d+0.2 5 “‘!.*Em
E i
Btk Servion Prassare AEMPa | aamea i 5 s
Marrd ol Bdup g 2ONP | et
B Dimansion B=éd+08 | B=sd+0d
B When not using backup ring t T
To determine + B dimension, plaasa refer to the graph in the right for tha 4 prexsua TNl ——
maximum sxdrusion gap {also refer page 26) considering tha eccentricity of
opargting condtion.
Nomeal Size of Packng HoUSIng dimensions NOK
d TR M 4d +0 Ha He [2 Par Mumber
40 0 | 3 [ 50 8 11 FUZ002M1
45 ] 45 ah FLOS5aM1
50 5] 50 63 4 FLH G254
35 Ga 55 2 15] FLI1 93541
&0 73 | 2] 7a FU2037M1
ok w1 65 8 11 14 FlU207 4841
i B3 70 B3 FU2028M1
75 8e | 76 ag FUz2aTi
foi) 3 80 a3 FUZ107TM1
&5 105 BS 105 5 FUOas01
20 110 50 110 FU1031M1
Ll 120 15 100 120 16 19 FU10a1 M
Mo 130 110 130 FL1165M1
1340 140 120 140 = FL1224 181
130 150 15 130 130 17 20 FLU1Z85M1
140 165 15 140 166 20 23 6.5 FU1332M41
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SPNO:ve:

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

@ Fleaze designate NOK Part sumber and rype & size on your order. | e
(Exemgle) « Type Dimansions SPMNO) 12 18 EI-_

—Type Sign Mominal Size of Packing
desoriped in onder of inaar clameber(F), cuter dameterDy, and haighihl

+ Far Mumber GE2a00V0
@ Flease check the application range on pages D-2 and 3 before selecting the type.

Matarial RO¥K 13YF <+ NOK AIDE

- 107- F-57




s P N OT"III" FPE SPECIAL PACKINGS FOR ROD SEALS

ngl
IR Extruson gag @ 2
FEL ﬂ gt

B =03 o by
R =05 or below

Tew surbice of {be rod shoald e
Mnished & Duming (SPOF) o
bernihing (BLB) B D0 (6 x
mimax {32 o 0.4 omBa)
Spacially under sevare |shricing
CorsEian, biimishing & oo e

farminal MNaomingl Size of Packing Housing dimenziona HHE

Msminar ] £] h ¢d FTH] H G Part Number
SPND_ 12 1z 18 12 123 | @GEIRI0VD
4 | L 20 14 20 | @GSIBIIVD

16 16 - 3 16 = 3z 2 | @GEsReIAV0

1B 18 24 16 24 $G53803V0

20 | 20 Fe] 20 i) W ES2E0AND
a2 22 | 51 22 a1 | @GE2005V0
28 25 L 25 o4 | WESER0END

o on BT T 7 @ EzEEITD

o | 20 3| a8 o) | = " 95 @ GESanaVD
=3l 52 41 32 L T | eGSsmv0

45 e i a8 45 $E52810V0

A0 4 49 40 4t et ER )

45 a5 54 A5 Ei W EE2H S0
50 50 - 50 €5 | @GEIAIIVD

56 ] i | 56 | l 1 E52814V0

&0 &0 7S | &0 m | ' E52815V0

53 63 74 [ GE] 7B AE2R1AVD

70 70 a5 70 a5 (E52R17VD

75 75 a0 5 S0 | EE2E18VD

an | a0 45 .43 &n g5 B.5 BS2E10V
a5 s 00 85 100 | GSZEIOWD

a0 ap 105 T 105 6 | GE2E21VD

g5 T 110 a5 110 | GSREIAVE

o0 100 115 B 115 ' GS2RIEVD

105 105 120 105 120 AS2E24W0

110 11g | 185 | o 125 GS2BAEW

Remara: Vihen using the packing wilh @, provide separate grooves.

F-38 -108-



HOW TO DETERMINE B DIMENSION

To defarming ¢ B dimension, please raler 1o the praph in the right for the maxdmum L]
grirusion gap (alss refer page 26) congidering the eccentricity of operating
conditien.
E oAl
l \
2
T4
; <
o i,
e
L ) ] 1] &
Coiprezzuee (WP} — =
Hominal Nominal Siza of Packing : Housing dimensions NG,
Mumtar d 1] by pd %[ H s) PR Mumber
SPNC 115 R 130 i 115 130 (3528260
13 | 10 138 I 138 GE2E2TVO
125 128 140 | 125 140 SEPHAEYD
130 130 145 - ian 148 6.5 [ ] GSDE2EYD
135 135 160 | 135 150 ARV
fdgy 140 155 [ 48 155 e el
145 145 161 | 145 | 160 GE2BARVD
15 TED 170 150 170 GEIEAVD
1B 16 180 180 180 SSeE34V0
170 170 190 17 150 (3S2EREVD
1 80 T80 0 181 200 GREESRYD
150 150 £10 1% | 210 GE2EITVD
200 | oo 220 2 | 2 =3 GSZEIBVD
T gp | 2 230 210 0 ' 526V
ash 20 | 240 220 240 | GE2EL0VD
a24 24 | 244 el 244 | GS2641V0
230 30 | ] ] 250 GEIEZVD
240 F - 24 28 GS52B43VD
50 250 2rd | 25 2 GEREALVD
80 Zh 280 | 8.8 26l ZH) | b EE2ERSVD
20 | 2m | ] i 270 ) ES2RAEVD
1] B0 | s | 260 S0 FE2BATVO
a0 =0 | 310 } 28l 314 GEPEAAVD
| 0 200 20 | aon 320 GEeE49VD
210 810 =] =ETL ] FEOER0VD
20 20 34 220 40 7.5 EE2es{ Vo
| 240 30 Rl i < | 1] AR GEIRSIVD
40 240 ET a4n 360 ! GE2ESIVD
250 350 ATt 50 0| GE2ESAVD
360 380 el A60 AR GE2RSSVD
AT 370 360 __ 3m a0 GS2ESEVD
300 380 4o 380 400 | GE2ESTVD

- 14 - F-535



SPNvee

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

W Flease designute NOR Part number and tvpe & size oo yodir orér,
(Exampie} + Type Dimansions SPN 18 27 4.3

* Part Mumbar

L Type Sign

GE2I0IND

—— Meeninal Slze ol Packing
gascnbad inorder of nner darmeter®), o dameen0), and heighilh)

. Pleiase check the ﬂ?]litllﬂ.'l.ll.’lrl Tange 0N kages I3-2 and 3 before selecting the Lype.

Matarial

MOEC T8Y'F =+ MOK . AG80

F-60

- 118 -




s PNT‘fPE SPECIAL PACKINGS FOR ROD SEALS

H{=
1zsad H e

HPHEF

185 ('f Bamiova burm and cvarturns
[LES

A o= 3 o Belaw
Ri=ds n-rww_

The awtess of the rod staukd be
fmizhed by bolfima [SPAFY or
bumiching (FlB) tn 03 %0 9.6
mAmas. 0.2 W L4 pmfa)
Specialy under pavere ibricating
iimdfion, turtehicg = rgrinsd

HOW TO DETERMINE B DIMENSION

To tetarrning & B dimension, plaace ralar to Me gragh i tha rght for the maximum ¥
extrusion gap (also reler page 26) considering the ecoenlricily of operating
conditizn. E. 50 |
r |
; N
e R 1 E
[ |
i I
10 £ E1) LH
lpressurs (PH
PMamirial Mormiral Size of Packing Hiousineg dimendslons HOK
Humibsr d D “h ] D H 5 Par Murriber
SPN 18 18 27 E 27 | @GSza01vo
20 20 28 ) 28 : 45 | @GSI302V0
gz | 22 a 4.3 22 a1 4.5 | @GSE303v0
a7 i 36 27 % | @GSIE0YD
N5 b 40.5 b I 4.5 | @EIAnEYD
47 47 28] 47 & 4 GE2306Y0
53 53 515 & B5 BR300
il B 73 B | T3 | GSE30EVO
G5 8 | 7B &5 8 | GEZanevo
70 W B3 70 B3 G521V
i) [ii] | ae [ -] E5E3V0
8o a8 | a3 =1 fit] ] -5 GEIFA1VD
an 20 : 10354 ; &l 103.4 1 5 EEE1ID
100 103 | 1154 100 118.4 GE2314Y0
105 0% 1164 105 118.4 GEEI1EVD
110 110 1234 | 110 1234 GSZI1 eV
120 120 | 134 | 120 133.4 GEE1 T
130 133 | 1434 | 130 143.4 P E5EI1EVD
140 143 | 1534 140 163.4 GS2318V0

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

-111- F-61
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SPNCT‘I'PE

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

@ Please designate NOK Parl number and tvpe & size on vour order,
{Exarnple] - Type Dimensicns  SPNC 3 6 213

|—T3,-|:|E Bign '— Mominal Size of Packing
described in order of innar diamaterid). auter disrster D), and baighih)

* Part Mumdbsar 352000F0

B Please cheok the spplication range on pages D=2 and 3 before sehecting the type.,

Matarial NOK 31BF 4 NOK A305

-113-



S P N CT\’PE SPECIAL PACKINGS FOR ROD SEALS

Hemarcs] Inngr dameter of e housing

ahoud (e # P8 when e gound
otz Fof paddrgd is used a2
beamg.

A =13 or balow
Far B, ralar ko the tabéa balow.

The fener guriace of umw tube shatdd be
Tinfehed by honing [BH) ar tamishing [FLE) 1 (L4 %2

Adum Amar (01 o 08 um Ral. Apeciaby undar

il SV MDNGTRED COT RO, CaITvating & iaquied.
Momiral | Mominat Size of Packing = o) RRERSIG o OK
r
PRk d o h i L] # # [ 4 A i
SENEG 3 & 5 k<] 5] 3 (=] | EE2000F0
4 4 7 4 ¥ & 5 EE2FD
3 3 ] 5 B 5 8.5 | B52002F0
B & g i &1, [= i 8.5 ; GSPI0AFD
¥ 7 10 S ERE. o 1= |7 | = l | 0 | o [OREFEna GS2004F0
B [ i B 11 B 11.5 GA52005F0
B % 12 q | 12 f 125 GED00EFD
10 10 13 10 13 10 13.5 | GER007FD
_ 1DA 10 14 10 14 | 10 146 (GAS200RFD
11 11 15 71 | 15 | 11 15.6 GERODBFO
112 112 152 112} 15,8 11.2 158 GE2010F0
12 12 16 2 | [18 | 12 166 G52011FD
125 125 18.5 125 16,5 12.5 171 | | 35201280
14 14 18 14 3 B | e | 14 = 185 . ’ GES01EFD
% 3 e 1 51 =M b o] el I - B 1 5 iy o Gs2u14E0
1% | 18 20 16 20 16 2.5 E5E01550
W | 1B 2 18 {2 1 | pend GEEI0165)
20 | o0 34 0 24 20 246 GEE17F0
FEE 25 21 | 25 &1 5.8 GE01 850
2 | e= 20 a3 [ B oy R ES2020F0
#24 | 22 E FE B ep ] EEE010F0
204 2 A 204 2.4 284 =04 9 (35202 | Fg
4 a4 30 24 B0 24 0.5 EE2022FT
75 25 ED 26 1 55 1.6 EE2023F0
255 255 315 | #5.5 315 25.5 32.1 EE20SaFd
] o o] i ' 2B = 3 A26 RE20EEFT
28 25 34 2B 4 3 345 ' | GS2026F0
29 o 35 24 5 29 5.6 E5202TF0
M5 205 5.5 206 5.5 9.5 36,1 ES202aF0
a0 o0 ) 30 B | .ew |30 P i1 -1- 1 - ; sy EE20FOF0
3 i1 A i I e - 20 NG 0 il 17 B Bl el B N
5 1.5 5 318 7.5 315 fag.t E52031F0
32 32 =B 2 8| 32 38.6 | Ga2f32FD
34 34 il 4 40 | | 3% 40,5 E52033F0
1] 5 4 35 # | | A6 416 GHE2I34F0
5.5 35.5 41.5 355 415 | 35.5 421 GS2035F0
a6 3a 42 a5 49 a6 2.8 EAS20E6F0
K1) x| 44 B! 4d 3B 44.6 GERATFD
ful: 33 45 35 45 | i 5B SG5R03B8F0
40 40 48 an | a8 | 40 4.6 GS2039F0
F-64 -114-



SPNCTYrPE

HOW TO DETERMINE B DIMENSION

To daterming ¢ B dimerslon, pease make the madmum exiresion gap {also
refer page 26) O.dmm or below coneidering the eccentricity of nperating

Earon.
Nominal Size of P HOUGITY) CANENB0NS
Nimbar PO [ Forgonene Pyt s CEMISISER | | 8 | o Part et
d T #d D #id Y

SFNG 41 41 47 41 47 &1 | 47.6 | GE2040F0
#2 42 +& 42 A 42 | #ELE | GSR4TFD
= a8 | S0 44 B 44 | BOG | GEPMEFD
45 45 ] 45 | Bl gwl 96| 4 | 58] i [ G=za4aro
46 48 58 M= 4| ™ [ eee] ® s GE2044F0
48 43 B4 43 54 43 _B4E G52046FD
46 49 GE A4 E5 4a BE& G521 7FD
50 Bl 5 =] =] A0 BEE GRAMEFD
A8A 44 GE 43 58 A5 ARG | G52045F0
A0A 51 G 50 |64 | &0 | BlG | GSA04EFD
52 52 BE 52 i e BEE | GREIS0F0
53 L g 5 £ £3 a6 I G52051F0
55 55 B E5 65 55 B5E GS2052F0
56 56 B 58 K1 58 | BELE GS2053F0
58| 58 E B [e| |8 |gES | GE20S4F0
Gl & 7o &0 bt &0 T | G520558F0
G2 B2 i &2 | T2 | B2 Ted | A52066F0
Gad &3 T3 B | K| [i%] | 736 ’i GEISTED
[ife] B5 TE &5 i3 Ha ThE | EER05EF0
67 T b &7 77 GT FT6 | EEza5eFD
70 it g0 i) & Fii) GG | GS2060F0
ra | 71 [ T A1 ik | B1g GES261F0
75 75 a5 75 B5 75 | BE.E | Os=2002F0
a0 T3] an B =] a0 | BOE | GS20GAFD
HE o5 T 70| 85| f.| 85|t 88| f. | BE6| g0 | 78 |08LIT| ~B [ GER0GIFD
an 8a 100 9 100 | 80|  [1008 | GSZ065F0
=[5 o 1106 oy 105 a5 Ho86 [ GS206EFD
100 0 | g 100 110 100 [110.8 GSR6TF0
16 1 112 182 112 2 (1128 GS2068F0
105 G [ 118 105 116 | 105 11586 I GS2085F0
116 1 | 120 110 120 | 110 12.8 GERITOFD
112 112 122 12 4P| 112 1226 - GS20T1FD
115 115 125 115 125 115 1#5.6 | GB2072F0
120 120 13 1# 130 120 [130.6 {i52375F0
125 125 135 125 135 125 1358 GERIT4FD
150 130 144 130 140G 130 1406 GE207sF0
{53 [ g2 e 14z 132 1426 5. {IS207EFD
128 155 145 135 145 135 11%-3 | GERITTFD
140 140 150 144 150 140 [150.8] | GS2ITEFD
145 145 1.1 145 155 145 {155, 5| GS2079F0
180 160 164 | 164 160 150 {160.8/| AS2MEIF0
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S P N CTYFE SPECIAL PACKINGS FOR ROD SEALS

F-66

e
2588 B IM Feeeniark 1) To detarmine 4 dimension.,
- - plaas maae e i mum
fag gearF i o T
; ¥ o EL%;E oo, bl il
EagH Bkl L) Des % i Femark 2 Irmer dameter of 1he
! S = o = o ad iy gt et ahpaild beddFE when fhe
Az o ugad & Basing,
— P-— @ ml ;
’ 4 R i
ph 2 i A =0.3 orbalow
7 = For R refer fo s tabils bifora.
S L The e sutlace of the cdingsr tibs shouls be 1n-
: hai by hosivg (GH) & bursisking [RLEYfa 04 1032
1 il A $01F b OB i Ra, Soecally under sremre
=g uiricaing condithon, avhing i requind,
; - Housing dimansions
Faminad Mominal Size of Facking [0l
For enasl hydrauic use T ] Hystey e [ y
ot g B_[h | # 3D #d o umbi
SPNG 1504 150 165 150 L] 150 | 165.6 | GS2080F0
166 | 165 170 155 | 17 155 [1706 GS52082F]
160 180 175 160 175 160 | 1756 | GS208IF
165 165 184 165 180 165 180.6 ; GS2084F0
170 170 181 170 K 170 1856 | a52085F0
175 175 190 175 | 100 178 190.6 GE208GF0
180 180 195 180 [ 196 180 1056 aa20a7ro
186 185 201 185 200 1E5 EOtE GEI0AEFD
160 160 205 103 205 180 7066 GSE08sF0
106 195 210 185 210 195 2108 I_gBa:nauFu
200 200 215 200 215 200 pi1sG GE2081F0
205 25 ] 205 ol 206 P26 GS20S2F0
op | 2@ 224 203 22t 208 B24.6 | | GE2085F0
210 210 2248 210 225 210 2258 | BE084F0
215 218 it 215 230 215 2306 [ GSEg5F0
220 200 235 220 235 220 2356 | GSE0EEF0
225 | 9% | a0 (25| e | (28] 2406 GSZ007FL
B0 | 2% 245 23 245 230 2455 GS2098F0
235 235 50 255 250 235 EEII.E GEMASFD
240 24 55 200 | , [295 | ... (29D . [BE5B] . .. | GS2100F0
245 YT a0 10.5 YT -0 260 ] =45 -l :‘E‘E'!]'_._.E i 11.0 ﬂ-ﬂ“#ﬂl He-12 GES2101FD
250 25 265 = 265 50 |265.6 GSZ10EFD
255 255 270 | 255 270 255 270.6 GSE103FD
260 260 ] | 250 275 | =80 i H GEHO4FD
265 2ES 0 | pEs 280 | 265 Bad, 6 GSE105F0
270 a7 25 70 205 [ 27 25,6 GESOEFD
275 76 290 278 200 | 275 290.5 GEZ1DTFD
250 2EQ A 280 295 | 280 25,6 GEE 0BFD
2ES 25 00 285 ano | 285 300,56 GESH 0D
250 2800 ans 250 308 | 290 305.6 GS2110F0
255 205 Ao =55 =81 295 306 GEH1FD
500 aho 115 a0 a1s | a00 56| GEZ110F0
Y 315 316 330 315 3ap | R e ¥30.8 GES113FR0
20 20 335 e 335 | | 33 BI56 | 521140
338 318 350 335 350 | 335 3505 | GSZ115F0
) 40 355 40 366 245 3558 | GEE116FD
255 A55 370 355 | arl 355 3706 | GB52117F0
b1 S0 a75 360 | ars aen 3756 | GEE18F0
375 375 aop a7 | aop ars 390.5 | G52119F0
W5 385 400 385 | 400 385 an0.6 | GSZ120F0
=116



UPlrve:

PACKINGS FOR BOTH PISTON AND ROD SEALS

NOXLAN (AU)

@ Flease designaie NOK Part number and type & size on your onder,

(Examplel - Typs Dimensions LIP|

- Fart Humber

@ FPlease check the application

L Type Sign

FUOk24D0
-2 and 3 before selectng the type.

163 8

Mominal Size of Packing
described in arder of infer diarmetes(d), ouler dametar(), and heightih)

Material

PROIK, LREO1

-117 -

F-&7



U P I TYPE PACKINGS FOR BOTH PISTON AND ROD SEALS

He

Bachg ning

IE‘.EEH

B/
v

Exirursion

Far Tha fiting drawving of

n seals, refarin

9 Muslrakho on page
F.ro.

A =05 7 baiow
Fla=00% ar balowr
Ri=1

The surtace o the rod 3heald be
finished by bulfng (ESGF) or

buerieking {ALE) o 08 o 15

L3t

02 b 0.4pmAa)

Specially under severe Juricaing

conditan, bumisking & requmed
Housing dmansions MO
d D h ¢d A0 #0n | Ha | Fa G Part Nismber

6.3 16.5 8 E.a 15.3 =N ' FUOD2400

T 7. B T 171 61| ' FUO03000

a LE:] ] g 16 T | FLOo4300

- il i8 ] 8 18 16 | FUO05400

T 20 8 10 20 18 FUO0BS00

1.2 1.2 B 1.2 FI) on.o ] 11 i FUO0R1 00

12 25 ] 12 25 24 5 FI.IIIIJZI_i!I_'E_-I_I.:.IEI

12.5 25 ] 125 225 2.5 | FUO 0200

1% | 24 B 1 24 71 , FUO12300

15 &5 3] 16 25 2d | FLI0135800

16 76 8 18 26 T | FUO15700

2 10 1B 32 a T FUO18100

1a ) 8 1B 28 a7 5 11 | Fuois200
at 10 18 ] A 1 13 | FuDiBsDO

20 30 8 20 a0 25 ] 11 FUOZ1500

= a0 33 a2 “ i __Fun2z10g0

35 10 20 35 34 FUD22a00

Zi5 35 | 8 215 315 A5 = - FUD23300

22 2 | 8 a2 32 al ; FUD24E00

35 10 22 35 34 [ 1 ] 13 | FUO24800

2.4 ] 5 FFE] 0 2% : i | T FUD2E0D0

=4 a 2.4 32.4 al.4 | [ FLIO28300

25 35 a 25 a5 34 =] | 1 4.8 FUDOza200

38 8 28 ET] ar FUDZETO0

44 10 i3 40 a3 11 13 FUO25200

i5 ] 12 25 45 Ad 13 ia FUOam 00

HE | &5.5 a | 26.6 355 a4 5 g i FLIO30a01

= 355 5 a8 355 345 57 a7 | FUD32001

40 10 2B 40 39 FLIG3 300

43 10 26 43 42 FUR34000

45 10 a0 45 44 FUQ3EADY

46 10 a0 46 45 iz 4 FUO3ES00

3.5 165 10 315 465 46.5 FUOSB700

32 45 10 32 4B 4 —_FUO40300

£ 50 10 a5 50 48 FUD43700

355 45 5 355 25 T 7 ) FUD45100

BO.F | 10 35.5 50.5 48.5 | | FUO45600

T 52 10 38 52 51 1t - 4 FUD47000

4 35 10 40 55 54 FLOGHS00

{ B8 10 40 56 58 FUDS0E00

B0 12 40 B0 68 13 6 FUDS1400

41 6 14 1 517] 55 11 14 FLUOSEI00

F-68 -118-




HOW TO DETERMINE B DIMENSION
EWhen using backup ring a4

Please delarming B dimansian H%m the falble below. If you raguira |
smaller B dimensicn (in case of pistan ) or larer B dimarsion {in case of &
rod spals) because of the ovlinder configuration, plesss sonsult MO ‘-\ \\ Buschia 10
E i BOHF
S
dowirafme | taMPa | 21MPa | aswmPa 3sMPa g i
[r=sp— 1avF BONF : \\
& |Forod | B=ed+10 | BES¢d+05 | B=4dH02 | Baedi 0B R e
g Forpiston | B¢ D —1.0 EE%D—D.EE B=#0—0.2| Be=éO—10.8 e ot suzdod \"x
B When not using backup ring
To determins # B dimensien, please rafer to the graph in the right tor the 1 = % 0 0
maximwm axtrusion gap (Ao reler page 26} consdaring the eecanticity of
cﬁlﬂﬂgﬂmdhm. 0 proesyrs [MPEl ———=
Noming See of Facking Housing dimensons MoK
d (1] h_ 4 +D 40 He Hn [ Part Number
L 55 ¥ 45 L5 | 55 B i1 FUOST20
BO 10 15 @ | 54 FUGST T
&1 10 45 61 | it FLOSTS00
# &0 LAY 45 L) | 54 1% 4 F LSRRG
48 B3 10 48 L= 2 Foani o
50 55 10 (o] & | G4 FUOa31 D
EE 12 =0 ] | 5 FUQGIEDG
70 12 B0 Ta i1 FLUOS3a
51 71 i3 51 71 i) 13 16 FUZEERDD
B3 3 12 53 i | 12 4 FLDSEEM
(1 7 12 ] Ti | Eit] FLY T e
75 iz 55 75 | 4 FLID7OE DD
BO 18 85 8 | g 16 18 FUY1200
1 T2 12 BG =1 L FUGTET Db
fi 12 58 T | 75 13 £ FLIO72ED
5k Kl 12 ] T8 i w FLIO73G00
1] i 7 58] | | 70 g i1 FLUO7S000
80 12 ) B | 73 FUOTEID0
G2 B2 12 2 B B FLAOTF T O
g3 83 12 B3 B3 B2 13 8 F LIS
Gl HE i2 ] B 4 FLEE 10D
B By g 5 &7 B FLADE31 00
70 a0 12 [it) S i) | FIIGEG 200
T BO i} 71 B s . 10 , Flaaraby
a1 12 71 81 o) | FLSEE400
75 o5 12 TE g5 B4 13 g I FLACET 00D
b2l L] 12 {50 1040 B FLEERDD
100 15 an 1040 = 16 18 FLERA00
5 Il E] a5 11040 i) 10 i | Fuooeab
D5 12 a5 TS5 1013 | | FLCEALD0
a0 il 12 80 itd 108 13 16 | 5 | FUE3a00
g2 E 12 g 112 i1 | FLosz0np
95 115 12 a5 115 1113 ! FU10SE00
20 1B g5 i ia 16 18 FLUI0E100
84 112 2 QB 112 gl 1a 13 FLI1E800
120 12 100 120 118 13 16 FU10a500
100 125 15 | 1m0 125 123 17 2t FU1C3600
108 125 15 1 1% 125 123 FUT12400
108 120 g5 | 108 120 pak: ] 125 FU11350
126 15 1 105 126 124 FUI1 13800
110 130 16 110 130 138 ir 20 FL7118500
112 13 14 112 132 13 | Ful1 18200

119 F-69



U P IWFE PACKINGS FOR BOTH PISTON AND ROD SEALS

Exlnsicn gao 2 0

- L} J'f((- Ei;ﬂ: ““’E /’fﬁﬁ(ﬁ‘m'uﬂ-ﬂ'
- i - 53‘5 J

i r\\ﬂum BurTe and deestiuma.
o
AL o Aemark 11 Far B dimansion, rtar
|.5 to paga -F-B.
- Famark 2] Far the fittng dreswng o
Lty tha rod saals, raler 1o
the llastration on page
W'-'",'_ A=D.Z ar balow
T imter surtare of fhe clinder tube shoudd be
findsherd by honing {3H) ar amisheng (FEE) o 04 8
dkpm Rras 021 by 0 pro Raj. Specialy under
RS laeiealng condTion, Bervhing e ried
Mominal Si2e al Eaﬂﬁng Housing dimenssns M
d 7] h | #d | #D A0: Ha He [ € Part Mumbar
115 135 6 | 116 | 1496 [EE 17 20 FLA 158090
114 132 - [ 118 132 130 10 15 5 FL183200
138 15 | 118 136 136 FU120700
120 140 i6 | L) 140 138 Fll2s400
126 145 18 | 125 145 143 T a0 Fu125700
130 150 15 | 150 | 150 148 FLUA2B400
132 152 16 | 1m:@ | 182 180 FU128200
138 155 15 135 165 153 Fi1aps00
1% | 150 E 157 160 | 148 10 12 FLI193300
144 160 15 140 160 | 158 FU132700
T6S 15 140 165 | 163 FL1 33300
145 | 185 15 145 165 | 163 a0 FL134400
is0 | 4m | 15 ] 170 | 168 FL1 AR200
| 478 | 15 150 175 1 173 FU13B5D0
55 | B0 | 1% 185 80 | 178 FU13%1 00
160 185 | 15 160 | - 183 FLIA41300
165 180 15 168 | B0 | 188 FU142100
170 W5 | 15 170 | 188 193 17 — FUT448D0
175 20 | 15 178 | 200 196 Fil1461D0
160 25 | 18 180 205 ;3 | a1 6.5 FL143000
185 210 15 185 2io | 206 ' FL5k00
150 25 15 190 215 | 213 FU1S1800
199 204 15 198 o4 | 202 FLE3200
200 2P6 158 =00 225 | pra] FL154700
208 ig 200 25 | 223 FU1 54800
205 35 18 F 235 | 33 FLU1E8500
210 236 1A 210 235 | #43 FL157900
2 2ar 1A =2 237 245 FLI158400
230 245 18 220 245 243 FL1&8900
224 2408 1B =24 | 245 247 FL1E1 200
e 260 18 225 | 250 248 FL163500
230 =54 18 230 | 254 252 FL183900
555 18 230 | 285 | 253 ___FuiBs1D0
=36 <61 18 236 =61 258 o agq FL1G64800
w40 266 18 240 | 265 263 FL166200
250 =75 18 250 | 2r5 a 273 FL168200
250 200 18 Mo | 200 288 Fi1 700
] 255 18 ;6 | 285 2493 IGEREE
ET0 200 18 270 300 E- < FuU17z2D0
R0 310 18 280 310 a0s FU173sS00
50 a20 18 =30 120 318 FL 73300
300 30 18 300 | 30 328 FLI1 75400




UPITYPE
PACKINGS FOR BOTH PISTON AND ROD SEALS
Large size ﬁlmﬁﬁlﬂn iable

B When using packings on this targe size dimension kable, please consult NOK.

Momnal E__ & of Packing Housng dimensions . | MK
- S 3] h +d #0 | #0y Ha [ o | Part Number
310 | 34D 2z 310 | 34p dae 24 | 28 FU77I00
=18 adh 22 25 344 43 24 | 26 FUT/75D0.
320 350 15 320 350 348 17 [ 2 _ FUITTEDD
350 18 320 30 | e 20 =4 [ FUT77800
| B&0 22 320 350 348 24 28 FU1TBODG
360 25 330 360 358 27 [ | FU{TEIED
393 | 365 24 323 366 363 26 [ FU1784D0
230 6D 0 30 360 358 22 28 FU78ED0
360 22 330 360 358 24 ga | |_ FU17BRSDD
arg 26 330 ard 6B a0 34 | FU179ID0
340 ark 22 0 370 J66 | o4 | 28 10 _FUIV79500
350 | 380 2z 3/ | 380 378 . | FuUiTEsDO
380 36 350 390 388 30 34 FUZ01EDD
_ &6 | ams 2z 355 | 986 83 | FU1801D0
30 40 22 30 400 308 ' FUTB0600
75 408 o2 378 |  ADs | 4Ds | FU1812D0
380 410 2z |/ | 41D 408 o~ | = | FAa1ebo
245 #i5 | =F 385 | 415 43 | FUT993D0
390 420 22 3g0 420 | 4B | RJ1318D0
400 | e25 | =2 | 4no 425 | 423 | FUiBREDD
o 450 e 406 4 428 | FJta23on
405 440 25 405 | 440 s/ | o [ =g | FUIBETDD
410 #45 | 25 410 445 443 ! | Fusszebo
|l a6 | &1 460 | a6e a7 42 | Fuisacho
415 A5l 2L 415 453 448 FU1831D0
420 | 58 25 A20 55 53 g7 | e FLI184300
425 | 480 25 az5 4D 458 FUz223D0
430 461 22 430 4650 458 24 24 15 |_.FU197700
465 25 430 |  4B5 463 27 32 T E
431 4572 | B 431 457 2 455 20 | 25 | FUieaebY
45 | 4 25 435 470 468 27 | e [ AN84IDD
440 470 16 440 470 488 21 26 ' FUi34ED0
44D 475 28 40 | 475 473 50 a3 | FUI9TEDD
445 480 25 445 480 478 | 77 az FU242ED0
450 | 485 25 450 | 485 483 i 32 FU134500

-121 - F-71




UPI TYPE

PACKINGS FOR BOTH PISTON AND ROD SEALS

Large size dimension table

W vWihan wsing packings an this arge slze dimenaion table, please consul NOK,

“Mominal Size of Facking Housing dimengions e
d | % h sl ¢D éh 0 | Ha Ha ) Fart Mumbar
456 | 4450 30 258 450 45 by ar FL1 84501
460 435 25 450 485 453 77 3z FL1 84800
il aG0 26.5 #53 SO0 458 8.5 S35 | 15 FlLgtaf il
~ &ro [0 25 are ) ) FUissibo
476 | 510 25 475 B0 ) FUi85400
480 B15 25 4BD E15 513 = . FLE02EDS
400 | 530 25 400 B30 e FL 85500
BO0 535 a5 500 535 533 FL1 85600
&an 25 ) 640 B FLITR5700
BOT 547 0 507 547 545 30 a5 | FLIT BB
RER i 2 525 565 563 | FLEET£300
330 Bl i) 530 G0 SBE v 42 | FLIETEDD
S40 ] 23 540 575 573 25 a0 | FLZITEDD
560 BO0 | 28 E&0 B00 [ i - ] FLI1 88500
595 Bal 28 5B5 &40 638 FLI158600
B0 A 52 #0000 850 L] a4 30 1 1 FLI231 700
G&0 B4l o5 &50 850 HHA 27 o ] FLZX3E00
G0 700 3z B60 700 598 | T FL1B7000
&an 720 a2 Ao 720 718 34 a8 | FLABTIO0
535 r45 3 £95 745 743 | 20 FLZ33800
700 750 35 00 750 748 ar 42 [ FU1B7400
730 786 0 730 750 743 32 a7 " FU20TA00
755 Bo = i Bt Fit 14 & FLI MO0
800 830 20 ) B0 ] = T FLH 97800
A50 3E BOO BEQ [¥E] e I | FUiBEIDO0
BEQ @oo 3E BEC 800 BoR FLR21900
BFD Q0o 20 TG eln Bl &z ri Fin aveio
a2d | a70 35 av e i LTy &2 FLH asal
10606 | 1100 an 1060 11C0 1088 ___E.'E‘E-E‘TDU'
1098 | 1148 a0 1056 1146 1144 3z a7 FLEGSRDG
1150 | 1200 a0 1150 1200 1188 FLZ22a00
1380 1430 | 30 1380 1430 1428 Flzaeebo___

F-72
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_USIT?PE'

PACKINGS FOR BOTH PISTON AND ROD SEALS
NOXLAN (AL}

@ Flease designaz NOK Part number and type & size on your order.
(Example) - Type Dimersicns  US! 1 18 5

L-Tﬂesnn — Micrninal Size of Packing
descnibes m order of inmar diamedend), ouler dismateniD), and hesght{h)

* Part Mumbar FUODS430
@ Plcas: check the spplication range on pages D-2 and 3 befors sslecting the ype.

Matarial NOK LISa3

-123- F-73



U S I TYPE PACKINGS FOR BOTH PISTON AND ROD SEALS (INSTALLED IN INTERNAL GROOVE)

I__"_ll"g’1 Badoup rirg Wisar rin Emhnm g

125518 -ﬂ b M _|'E|_ @EI{E -
I e ol E! 5

[+ Fsmachen burrie and duechurns

i "
£~
328 GH
c ot
R ), o hedow
H2 E-;:‘;J! or befow
The Eerface of e rod sheuld Be fmishad by buffing {SPEF) or T wrer serface of the codhder bibe ghould be Tinihed by Mg
burmishiag (ALE] fn (15 j0 16 pefimas (0.2 10 0.4 « mAa). Speciatty {GH) or bumishing (ALE) te0.4 b 32 em P (140 LB wm Fab
Und&'mmhhulnnmhm hu'rsl:tmqu.rnqulrnj' pethhg.'urdummlmrhﬂﬂpmﬂlm biirmishing i regaired.
Nominal Bize of FaECkng Housing dirnensions MOH
R R h i +0 0 He Ha G Part Number
] 1] 5 g 18 1! B FUSIE450
12 20 5 12 20 | 18 @ FLiz4B450
__ 128 20 ] 2.5 20 | 1§ . | @ FU236550
12 22 5 14 2z 21 . & - | O FU01IES0
16 24 3 16 24 23 | ' ) FUNS080
17 | P& 5 17 | BB 24 1 FU246850
N 2 18 | = 25 , 2  PUDHBOSD
20 =R & 0 | 28 27 | 2 FU0Z1 380
) B B0 | & N c S ] ) FU021450
g 30 5 2 | & 29 () FUg48750
22.4 g B | =4 30 29 ' FUO2E0S0
2.5 31,5 5 | 23,5 315 0.5 5.7 7.7 If L2 FUODETSD
24 32 5 . 24 Az 3 LA o T T
e a3 g | 25 52 32 i FLNZ7RS0
—— 35 & | 25 36 34 7 8  FLUDE7a80
T N T E 26 a4 33 | CrFUS4650
27 a5 <] 27 25 34 | FLZ2470580
28 38.5 5 28 355 45 | 67 B.7 FLOZ2050
a4 ] 2B 35 ag FLDE21 50
b i 3B 3 a0 P ar ELHEA50
40 [ 30 43 | 38 _ FLOASTS0
2.5 415 | [ a1k 415 | 405 FLEOSERSD
2 42 G 2 42 | 41 | FL206550
3 43 & 53 43 [ 42 Flizqr150
34 4 [ Y] A 43 | FLZ26350
a4 45 B 35 45 44 | FLO42450
355 45 5 5§ 45 44 | 7 10 FLg<E1 50
| A & 545 455 44,5 .5 FUMEFED
B | 4 & W 48 45 FUZ4T250
28 | 48 B M | 4 47 FU224050
40 | 50 i am | B0 a3 FUD4STS0
45 | 8% | B 45 | BE 54 | | FLDSETED
55 7 45 | E8 55 I FUDST2SH
46 5 B 6 | 5B 5. | | FuUZEsesp
50 G} o 1] G 54 FLUOE] 950
53 63 B 53 B3 62 FUDB7350
L §5 G 73] (1 G 2 10 FLIOESE S0
56 66 G 56 =] 65 | FLIOV22 50
EE [T [ 5B BB 67 | FU247350
&0 o B Al 0 ] | FLIO74850
71 T &0 T 70 | B 11 FLIOPS0 S
&i 71 & 61 71 700 ! ¥ 10 FLiz47a50

Femarnk } When using packings with mark @ a8 rod pecking, provide saparats  grooves,
Whas um‘lng padkings with marks @77 as piston packing, provide ssparats groavas.

F-74 - 124-



USlryee

HOW TO DETERMINE B DIMENSION _—
W When using backup ring an

Please determine B dimengion m:nrdi:glw the tabie balow, If you requine \ \
smallar B dimension (in case of pislon seals) o arger B dimension {in caae of Bacip
rod =eals) beceuse of the cylinder configuration, pleasa conault MO, E a4 P
198
M Senvie Presare T4MPa | 21hPa I oo i
Mckarial of Sekiy g 19vE E \
|=" For rag B&esd+1.0 | B&dd+05 ‘I E oo g=
__g Fer piston B&+D—1.0 | BE+D—05 | - R
W When not using backup ring
To detarming 4 B dinansion, plaase rafer to the graph in the right ber thie a
maxirmm extrusion gap (glao reler page 26) cansdenng the ecoeniricity of U b i
operating condtion. o prasson {Pa) —
Noming Size of Packing | Housing dimensions RCH
g o h | e $0_ #h | B | e s—1 S
g2 | 73 6 53 3 2| | FUOTBES0
ga | 7H & 5 75 74 - FLIOBO9S0
g | FT & &7 T 76 FLOBZAS0
o T 8 70 &0 i - | i | 25 2
71| an & i a0 78 | | FUDATSS0
76 BE & Fi] 45 4 FLOSE S0
a0 B 8 8 a0 89 | | | FUORISSD
Q5 ) a0 a5 E 10 | L _ FLIO043S0
&5 a5 3 B5 B | L 7 | 10 ; FLiZ4 TEE0
[ 100 3 8 00 | 98 . | i FUOSE4S0
L 180 8.5 86 00 | 29 85 12.5 FLEZ4TESO
&R 104 % B 104 e 10 | 13 i FLZaTas0
an 100 ] 30 100 ag T A FU102150
= 105 a3 B0 05 | 104 i L FLH024350
g5 110 g 35 110 109 10 | 13 || | FU1051S0
%6 111 [ 95 111 _ 110 . FLI2477S0
8 0 112 8.5 o 142 111 BD | 125 | FLIDEYS0
100 | 11§ 2 100 145 113 10 l 19 4 b iF
105 120 ) 105 120 | 118 : FLH 12550
106 120 25 106 120 118 | Bs | 125 | FLI 13550
110 125 2 110 125 123 : | FLA1S7E0
112 125 2 112 128 123 10 13 FLA 1 7SS0
118 130 a8 114 130 125 .I PLH 19550
118 132 8.5 118 12 | 180 8.8 126 | FL1 20450
125 147 ) 195 140 | 138 10 3| | FL28asD
132 145 B.5 132 145 143 95 — FLIN 28150
156 154 85 136 150 148 FLA 30650
145 164 ) 145 150 158 10 13 FLH 34350

15 F-75
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UPHT\"FE

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

B Plense designace MOK Parm mustsr and fype & 5128 on yoag order.
(Examiple) + Type Dimensiors  UPH 63 163 7.5

—Typa Sign  — Momnal Siza of Packing
vescribad in crder ol infes dametarid), cuter diameter{0],. and height{h)

= Pt Mumbser CU330800
W Pleasc check the application range o6 peges -2 and 3 before seleciing the type.

| Gtandard @ NOE AS0S

" Heat resistant type = ROK F3E7

3 P LT

F-77



U P HT"{PE PACKINGS FOR BOTH PISTON AND ROD SEALS

B —Eg Remowe burm and ceorbomes
Fiamark) Far the fitting d of
| L e S s
= i s ilusiration on pages F-80
2l == - ————— et —— T e
o F f & =03 or helaw
By . T . - =05 or balow
i -]
b oo DaMASAY
8.3 : 43 #iisheg by honing (GH) or
- I burmiching (RLE] to 0.4 ta
= : — _ 3. 2em Amast 0.1 0 0.8 urm
1258 [ 12.55?2 B Ri). Spacillly mder severe
o o Iigbrlcating condHiod, bir:
Haotag | =) nisfmg is mmie
_Maminad Size of Packing Housing dimansions Slendard [AS05) Heal rasiant (F357)
d 8] h ¢ +D #[1 Hu Hn | WO Fert Murmber | Komial namber | WOK Past Mumber | Moming rmber
B3 | 13| 75| 63 63| 153 88| 105 CU3A0AD0 | UPHE3
| ws|] & ga| W3] B3] 9 [ 1 CuoDz4D0 | UPH-E3A
71 | 11 ral 7a | 170 | 183 BS | s | CU330500 | UPH-7.3
171 g 7a| wal 8 B | 1 GuUooaodio | UPH-T.14
- 18 75 ® i8 17 BE | 105 CUO4ZD0 | UPH-B
18 8| B 18 17 g | 11 CUOD43a0T | LIPH-BA ClUpmabz | UPH-BAF
g 19 TE B 18 [ 18 BE [ 105 cussobo | UPH-S
18 a | a8 18 18 g 11 | CUDDS400 | UPH-BA
10 20 7E 10 =0 19 BS | 105 CU0DSa00 | UPH.10
| 20 8 | 10 b 13 g | f CUO0Ee0T | UAH-104
12| 212 | 75 12| 212] m2| BE! 105 Cu3s1bn | UPH-11.2
2.2 g | 12| 22| 02l 8 | H 25 | cuDDDO | UPH-11.2A
12 25 8 | 12 &3 2| &8 1 CUNM\3nN._ | LIPH-12 GUnoasns | LIPH-12F
125 | 225 B 88| 225 | 28 BS| 0.5 CU331200 | UPH-12.5
B 5 B | 125| @25 ) ME| O | 9 CL0I0200 | UPK-12.50
T TS5 14 | M | = | BE| 105 CUDT2100 | UPH-14
24 B 14 24 25 H ik CLOT2200 | UPH-144 Cuniaene | UPH-14AF
15 Z5 | 15 25 24 8 £k CLD13sDo | UPH-154
28 10| 15 & 27 11 | 13 CU013700 | UPH-16
6 26 75 [ 18 =D ES| 105 CUOTSEDD | UPH-18 | CUDISEDE | UPH-IBF
28 B 16 25 a5 g i1 CUDISTDY | UPH-16A —
| 32 1o | 98 | 3 3 " i3 GUDIGID0 | UPH1EE |
w | 28 B | 16 | = | = 8 | 1 CUD1E200 | UPH-1BA | CUDIBZDS | UPH-TBAF
[ 31 10 18 M ap M [ 3 CUOBED0 | UPH-1B
| 33 10| 1B 3 ag [ 11 [ 13 | CU219ED0 | UPH-1B8B
186 | 15| 10 | 15| 35| 36| 11 13 CL231300 | UPH-18.5
20 | @0 B | 20 0 29 % | H CLOZ1EDT | UPH-20A | cugeisne | UPH20AF
3 | 10 | =20 | a4 | o | i1 | 18 CUoz2ibo | UPH-20
35 10 | 20 5 34 11 13 CLOZ24D0 | UPH20B R
#is5 | 5| B | ;5| M&| 86| F [ 1 CLUOZ3e00 | UPH-21.5
e 35 0 | 22 35 a4 i | ClozioDo | UPH-z2
=24 | dz4 B | 204 | 324 314 % |1 n CUSEID0 | UPH-22.4A | CUGGESDS | UPH-2RAAF
— 54 | 10 | 224 | 54| 344 11 | 13 35 | CUC2BSD) | UPH-224 |
25 Ha B 25 a5 a4 2 11 CLOER2DE | UPH-25A Cligessnd | UPH-28AF
38 10 25 3 ar .1'1 id CUOEEEDD | UPH-25 o oo
&0 0| 386 40 38 n 13 CuozazD0 | UPH-25B | CUO2Se0 | UPH-258F
45 12 | 25 | 45 | 44 LEAIE | CUDaoIDe | UPH-BS5C |
eng | dg B 255 | 3645 | 345 2 12 CUd30nM | PH-25.5
o &0 0. | = 40 3 M [ 14 CU234700 | uPH-27
W | 40 10 | 28 | s0 | 48 1| 14 CUCEA0D2 | UPH-2BA | CUDXI006 | UPH-ZBAF
41 10 | 28 41 4 | 1M | M| Cuo3ashe | UPH-28
43 10 | 2B 23 4 1 14 CL034000 | UPH-2RB

Fermark] Tha Part numbsar and the ors stamped on the product might be different In cese of Reet realstant bype.

F-7B
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HOW TO DETERMINE B DIMENSION
EWhen using backup ring

UPHrvee

Plezss determing B dimension acoo 1o the table balow, by reouire L
smallar B dimension (n case of pleton seala) o larger B dimension (in case of -
rixd seals) bacansse of tha cylindar configuration. pleass consult MO Foos
. I ' & " Eiochag ring
SExiimam Sa0ae Fres s 15MPg | 2P A | g e e ~
Malmrtd of Backu g 19VF | L. < ~]
For rod Bard 10 i B=¢d+0.5 | 3 ol e e .
For peston B=dD=10 i B+ D—0.5 | el | Backupnica |
=k s
W When not using backup ring |
To delermine @ B dimansion, plaass mfer to the graph in the right {or the e R S
maximum extrusion gap (siso reler page 28] considaring fha sccentricity of - A
cperating condiion. . G pesnure (38}
Naminal Siza of Packng Housing dimenesng ~ | Etendard (ASO5) Heat r=sistant (F357)
d B b | éd [ 4D | #D: | Hu [ Ha C__| NO¥ParNurber | Fomied mrrles | NOKPar Mamber | Momin nurber
¥Mm | 43 1] W | 43 az 11 14 CLAAG4DD | LIPH-30 CLEAEsD | LIPH-30F
| 45 10 30 | 4B 44 11 14 _CIRBsEEE | UPH-30A CLGa6R0E | LEPH-30AF
5| 246 | 10 215 | 445 4385| 11 14 CLOGBS00 | UPH-31.8
| 285 | 10 315 | 465 | 455 11 14 45 |CUSIETGT | LIPH-31.54
32 a5 10 e 46 44 11 14 ! ClE2as B | LIPH-32
48 18 a2 6 45 11 14 CUMDIDG | UPH-324
AR 10 30 48 &7 11 14 CLandnd . | UPH-228
4 B2 12 34 A0 43 12 | 16 ClosDo | LUPH-34
25 7 10 38 50 43 11 | Tk CUDMZTFDM | LPW-358 CLE437DS | UPH-35BF
50 12 35 50 43 13 | 18 CURSZeDd | LUPH-E5
£ 12 ] 1 5 13 | 18 CUO4100 | LIPH-354
WA | 505 | 10 255 | S05 | #65] 11 | 14 ClosEDZ | UPH-35.54 | CLOAGEDE | UPH-35.54F
B5| 42 | 2851 S5is5] sos] 13 | 6 CUMSSE00 | UPH-355 | GUO4SAD2 | UPH-ASSF
34 B2 1d 3B ag Bl 1 T4 CUg47el | UPH-38
Ty 55 10 | 40 [ 55 THETEET  CU0S05D3 | UPH-40A | CLOSDSDR | UPH-40AF
% | 10 |40 | 58 | 85 | 11 | 34 CUQS8D0 | UPH-408 |
B8 | 12 a0 56 85 | 13 16 CUMSDSD0 | UPH40 | -
B | 12 40 &0 5 | 13 | 16 CUOS1400 | UPH-0C |
41 8 | 10 41 56 % 1 m 14 Cloa=ada | UPH-4 |
a5 B} | 1B 45 a0 5 | 1 14 CUISTTOS | UPH-S4 | CLOSTTEE | UPH-SHF
@ | 2 | & [ [ 8 [ 13 [ 1% CUOSTSD0 | UPH-45B
Bi | g 45 61 _| & 13 16 CUISEIOT | UPH-45 CLOSEIDG | UPH-a5F
47 B | B 47 83 £ i3 [ cUosE 00 | UPH47 |
48 | e3 | 1 [ 48 [ 83 [ @@ | vt [ 14 | . [ cloeoibt [UPH48 | CUoeoiDs | UPH4aF
B0 CEREET £ 65 B o1 14 CUoEs1D2 | UPH-50A | CUDGSID? | UPH-S0AF
_E8 12 50 BB e | 13 16 cuneasDg | UPH-B0 | CU0B®SDE | UPH-50F
70 12 B0 70 £ | 11 18 CUEZaDd | UPHE0R | CUGE20DM | UPHEGSF
51 ¥ 12 E1 il o 13 16 CAU0eES00 | LIPH-51
53 g | 12 £3 gg | B3 | 13 18 | CU3a17h0 | UPH-E3
73 | e 53 73 72 13 16 | CAUDBEIND | UPH-E34
" | 12 55 | 7i it i3 16 | Cuowany | UPH-85 |
& | 12 2% 78 4 13 & | CUoToRDZ | UPH-ES5A | CUorpEDs | UPH-5SAF
B0 15 | 55 | 80 | m [ 1% [ 19 | CUO71200 | UPH.-558 |
58 72 12 B& T2 71 13 16 CUO727D0 | UPH-EG CLIGF2TE2. | UPH-S&F
il 12 =5 76 T3 13 16 | cudvzam | UPH-56A CUOFZ0+4 | UPH-58AF
il Fi-] 18 o] Fis] b 13 16 | CUd7sTd | UPH-EQ
i 1& ] an i 13 18 | CUGYEII | UPH-E0& CLIOTETDE | LIPH-E0AF
fa i) 18 &3 i) L) 13 16 | cug?siDg | UPHES |
B3 12 &3 [ a3 B2 11 16 | cudreaid | UPH-E3A | CUoreala | UPH-B3AF
4 Ed 1E 64 | 80 3 13 18 | Cugzm [ uPH-64 | CugiziDg | UPH-BIF
[ El 12 | 88 | m ) 13 | 18 | 5 CU3zeio | UPHES |
ES 12 &5 | 8% B4 | 13 16 | CUOE18D1 | UPH-ESA | CLIOB1SD2 | UPH-BSAF
Famark) The Past membar ard the ong stampad on the product might e diffsrent in cese of heat resistant type.
- 12%- F-72



PACKINGS FOR BOTH PISTON AND ROD SEALS

Hatnz? Fini )
wisl]l R 7 S § e Cision Siuts, rebek o
- P thie iHustrabion an page
i 5‘: :.::;;;r' m:-_.;:_:.. : .. - F-TF&.
. _ ::_; F? 3 .:. : S :-':i. ¥ 168 fmm anel peadniturms
; e B e | R -
S bk i T -an’%$
Ml f S
x - i
ey i e e i b L a B =03 ar baipw
_'| o Fpy o Foa=0s o baimy
e e g i Tk The surtam of he md shold be
Fes R e Tx\{%g " finshed by turng (SFEF) or
- s 2 i humizking (ALA} w 08 o 15 &
- - mRmEs (B2 b 0.4 mFa)
} | Gpeciafly endsr severe [ubmesiing
Hotd2 & conctien, Sumehing ls mquired.
Morming) Size of Packing HOUSING QImensions — Glandard (A505) Heal resistant (F357)
d 0 h #d 4 [k #0 | Ha He |} I'FI'!PmHLntm Feminsl rumber | RO Part Mumder | Ploninal umber
67 Br | 1z 87 a7 g8 | 13 16 CUDES100 | UPH-G/A | GUUBSIDA | UPHETAF
B 15 6T av b | 1 19 cllodislo | UPH-BF |
70 a0 E 70 a0 83 | 13 16 Cugaez | UPH-70A | CUoeszbe | UPH-404F
B0 | 15 7 a0 Ba | 18 19  CUOBEADG | LIPH-70 CLMBB4DE | UPH-TOF
i | =4 ] 12 il a9 40 13 16 CUGSE4D | LIPH-T1A Cifgadny | LIPH-71AF
B1 15 7 91 a0 | 1 19 CUQBESDD | UPH-71
7E g5 | 12 75 3 o4 | 13 1& CUGEOD1 | UPH.7EA
bh 15 i) o5 i 16 18 CAUGE 1D :UFH-?-.': CLaiDd | LIPH-TRF
B0 100 iz 80 | 100 gg | 13 16 CUOS4ED ——»i UPH-80A | cUoa4eDs | UPH-BOAF
| 0% 15 an 100 33 1B 18 CUOS4R0E | LiPH-B0 Cio$sD3 | UPH-BOF
I 85 105 12 a5 105 1044 13 16 Cluoaesl | UPH-85A CAUERSDY | UPH-BRAF
| 105 15 a5 | b 104 16 18 CUoaeno EUFH-EE
80 | 10 12 o0 | 110 [ 1pp | 13 16 GUiDz0pa | uPHopA | cU1030DT | UPH-DOAF
[ 1o | 15 80 | 110 | 108 | 18 | 19 CU1031D0_ | UPH-0 CUI03103 | UPH-SOF
a2 | Mz 12 42 | 112 114 18 16 5 CLC4ED | UPH-924
| 112 | 15 g¢ | 112 | 111 | 78 [ 18 ClU213201 | UPH-g2 CU=13202 | UPH-02F
8& 115 12 35 115 | 114 13 16 CUT0SE0G | UPH-958 CU06ED4 | UPH-BEAF
15 15 L o] 115 | 114 16 18 _CUEETh | UPH-85 GLU1057DE | UPH-9EF
| 120 15 5 120 | 118 1E 18 ClostDo | UPH-E5B
00 | 120 | 12 wo | 120 | 118 13 16 CUI0RoDE | UPH-10DA | CU1088DT | UPH-100AF
| 120 =] 100 120 | 114 16 19 e ba | UPH-100 U0 DE | UPH-100F
125 | 15 100 | 125 | 123 | 18 15 | cutoeepd | UPH-1008 | CLHOS6DE | UPH-1008F
o8 | 125 | 15 105 | 125 | 123 | 18 18 [ cuovizope | UPH-105 | cuUi129D4 | UPHADSF
w06 | 128 | 15 108 | 128 | 124 | 18 15 | GU113800 | UPH-108 |
110 | 1@ | 15 110 | 130 | 128 1€ [E CUitesht | UPH-110 | CUNIGSDE | UPH 110F
112 | iz | 16 112 | 182 | 130 16 1@ CUT1R2D0 | UPW-112 | CU11a2hs | UPH-112F
115 | 138 | 15 115 | 1895 | 133 16 19 [ CU11eRDD | UPH.115 |
i18 156 15 113 138 136 16 14 | GutEnTDo | UPH-118 CLUi2070E | UPH-118F
120 | 40 | 15 120 | 140 | 138 | 18 18 | GU1za4b2 | UPH-120 | CU{22401 | UPH20F
122 145 i5 125 145 143 16 14 CUIZ5TD0 | LIPH-125A
150 19 125 150 148 20 | 23 CU1E3aD0 | UPH-125 CLHg3a0e | UPH125F
120 150 1a 130 160 148 | 18 | 18 | ClUza4Dz | UPH-130A | CUMZ8404 | LIPH-130F
185 | 13 | 180 | 155 | 153 | 20 | 23 CUAR000 | UPH-130
vl 152 15 | 132 152 150 16 | 18 CUi2a200 | UPH-1324
1657 14 i 132 157 155 2 | 3 CU270aD1 | UPH-132 CLErAa0g | UFH-132F
1385 165 15 133 | 166 153 18 | 13 65 | CUi30600 | UPH-1358
160 157 | T 135 160 158 i7 | 20 GLIZE200 | UPH-135A
1680 18 | 138 160 158 ™ | 2 | CUTes000 | UPH-135
140 | 180 | 15 | 140 | 160 | 158 18 19 | CU1E3TDN | UPH-1408 | GU13e7he | UPH-140F
165 1% | 1406 | 188 163 2 23 | CUTER202 | UPH-140 |
145 165 15 | 145 | 165 | 163 18 12 | CL124400 | UPH-454 | |
170 | 19 | 1456 [ 170 | 188 [ 20 23] CU234800 | UPH-145 | GUZ54301 | UPH-145F

Frarnark) Thie Pae rigmier @nd 1he ong stemgead on the product might be ditterant n cass of heat msistand type,

F-B0
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UPHrvee

HOW TO DETERMINE B DIMENSION

HWhen using backup ring

Please determine B dimension according to the table balow, If you reguire '1“[

amaller B dmansion (in ceee of piston seals) o larger B dimenbisn {in cess of

mizd saals) beceurse of the oyinder conflguration, pleasa consult NOGK. i a5

T F T 1 _m*‘! K\

| Maximorn Sani Frpguim | 15MP3a | BINPE | % L4 Tm ]

Malerial of Backip fng 14YF A3

For rad B=rd+10 B d+0.5 ;E.' H"-c:.::”“”’ =

For piston ; B&+4D—10 E=/0—05 | e L emeae

B When not using backup ring sl

To daterming & B dirmension, pleasa refer to the graph In the right lor the o

maximum exirusion gap (also refar page 26) considerng the eccentricity of = TR -

opsrating corcitian Ol preseigs (W) ——

Momnal Size of Facking Hobsig dimersins | Swmndard (AS05) Heat raslstant (Fa57)
d _I;'_ h fd -'P | #Ds Hi | He & | ROKPariburber | Nomial rumber | NOK PertMembar | Nerimlnumber
gl= 1 170 13 1540 170 168 16 149 | CUN3EADE | UPH-1S0A | CUIBE30E LIPH-150AF

{ 175 13 150 | 175 | 173 20 23 [ CUTaE7R0 | UPH-150
155 130 15 186 | 180 | 178 16 20 | cutsaioe | UPH-158E | CU1S0d4 | UPH-166BF
180 17| 155 | 180 | 178 17 21 | CLEa2ald | UPH-155A
| 180 | 8 | 155 | 160 | 178 | 20 24 | Clizaabo | UPH-155
180 [ 18E 15 1gd | @& | 183 16 a0 | Si41300 | UFH-1B0A ]
146 12 160 | 185 | 183 20 24 | QueMend | UPH-160 |
165 190 16 | 165 160 | 18E 18 2n U430 | UPH-1B5A |
1490 19 | 185 190 | 188 T CUEIZA0D | UPH-166 |

7o 135 15 | 170 185 | 1493 16 20 CL144B01 | LIPH-170A |

= 195 | 19 [ 170 | 196 | 198 | @0 | o4 CURERSD0 | UPH-170 i
176 | 200 16 | 176 | 200 | 138 16 20 CUT4B102 | UPH-1758 | CU146103 | UPH-17GABF

200 157 | 175 200 168 17 21 CLEA26DG | UIPH-175A |

200 18 175 200 186 20 24 Gl aE30 UPH-175 |
180 205 16 180 205 203 16 20 BE CLanoba | LIPH-1BDA

205 | 19 | 180 | 205 | 208 | 20 | =24 | 77| 48200 | UPH-1BO

185 =10 15 135 218 208 16 20 CUTE0AD: | LIPH-185

180 | 215 | 15 | 180 | 216 | =18 | 16 20 CUI51900 | UPH-160A | CUTS1802 | UPH-10DAF
215 13 150 21z 213 20 24 cU3aarbo | UPH-180

199 24 14 184 224 s 16 | 20 CU153200 | UPH-1238
224 157 199 | ==a i7 | &1 CUR2eDg | UPH-150a
224 e 194 | 224 | 222 20| 4 GU1S3500 | UPH-188

200 220 1% 200 20 223 16 20 CUe47Dd | UPH-200A | CUISATDE | UPH-2D0AF
225 19 200 | 225 | 293 o | 24 Cli2asolo | LIPH-200

210 | 246 1B go | o35 [ o83 18 23 CAHSTE00 | UPH-210
H2 | 237 | 1w Mz | =237 | 238 20 24 CLHSBE0G | UPH-212
324 248 | 19 24 | 249 | 247 20 24 CU2S28D0 | UPH.224
225 | 50 | 1B 226 | 250 | 248 19 28 CAMBZED0 | UPY-2254

250 | 18 225 25l 248 20 24 CAHE2eDe | LPH-225

236 261 | 18 236 281 258 20 24 LA B480 LIFH-238
250 27E | 19 260 275 273 20 24 U BE3l LIPH-258 CUAE40s | UPH-255F
258 200 | 18 255 280 278 a0 | 24 CiHeodDo | UPH-285

LT 2a7 24 255 | 2a7 | oam 2 | =0 N TI4DG | UIPH-285
270 | Ao 1E 270 | 500 | Pom 16| 23 | CUTRRDG | UPH-270A

00 | 24 [ 270 | 500 | 7e8 | 26 | @0 | | CN72500 | UPH-270
=80 J10 22 280 g 0 24 | 2B 8 CL27T400 | LFFH-2804
3z 24 2380 M= 210 25 | A CUZIBEDD | LIPH-Z80

268 | o5 | 2 | 2H3 [ A6 [ 313 | A | BD | CU191800 | UPH-283
280 | 320 | 18 | P90 744 I CLA7e000 | UFH-2004

| 30 | 22 | 200 | =0 [ 318 | 24 | =28 | CUI75200 | UPH-230

00 | 335 | & | 300 [ 332 [ 30 [ 26 | 30 ClUzdsiDo | UPH-300

Fermark] The Pan numbér and the one slamped on the product might be different in case of haat resistant bypa,

-131.- F-81



TYPE _
PACKINGS FOR BOTH FISTON AND ROD SEALS
Large size dimension table

B When using peckings cn this large size dimension table, please consult RO,

Mominal Size of Packing Houging dimensions Slancard {AS0S) Heal rasisiant 'SI-=EET:I
d [ el ¥D | Ha Ha ¥ WOW FarMurber | Momedl number | N Part umber. | Nonimal rurbes
Ji0 0 | 18 Hh 340 7 | 1m 23 CUT2r2D0 | UPH-3104

40 | 22 3o | =0 [ 3mm 24 28 CUIFTI00 | UPH-310

315 | M7 | 24 | 6 | M7 | 345 | 26 | M CU30BADG | UPH-215

92D | 40 | 2 | 320 | 340 ﬂ.-‘.@._]__‘.i. L CU21MO0 | UPH-3204 |
250 22 g | m50 | 348 | P4 25 CIH7EODG | UPH-320 |

323 256 24 323 ] 93 | 26 30 CUTRADG | UPH-323 |

330 | =55 | 18 a0 | 855 | a3s3 | aF 21 CU17RE00 | UPH-3304
T 330 | 358 | 3sq | 28 26 CUAVETDO | UPW.3308
T aan 0 | 35w | 24 20 CUTFEAD | LIPH-430

335 355 14 335 ) 353 15 14 AN e UPH-3354
57 24 335 | 367 | 385 26 50 CUZ18700 | UPH-335

a4n 70 22 240 J70 AGE 24 28 CLA 7RG | LIPH-340
345 =5 14 345 365 63 16 if ClUZ2diDd | UPH-345
350 570 14. | 380 | 3% | 388 18 15 CUZ30200 | UIPH-3504

N 240 22 J50 380 | 3T | 23 | 2B | CUTTRaDz | UPH-380
355 | 385 | oo | 385 | 385 | 383 | 24 | 28 | . | CUIB0IDO | UPH3SSA |

337 24 85 387 185 26 30 CLtsiebe | WPH-355

A60 530 | 22 60 | 380 | d8B 24 2B CUIE0E00 | UPH-360
365 | @6 | 22 | 365 [ 305 [ 3o [ 24 | 28 | CU1805D0 | UPH-385
368 40 24 58 =00 o 26 a0 | CUTEOTCD | UPH-36E |
iv0 | €00 [ Za 3 | &p0 | 3mB 28 28 | CcLMs10D0 | UPH-3TOA |

| %o | =5 [ a7 [ e00 | e | ¥ [ & L CU1s1iDe | UPH-37) |

I | e 16 3 e} a4 17 | ClUz30300 | LIPH-371 |
75 | 407 24 375 | 407 | 405 26 an CUS357D0 | LUPH-375
80 | 490 15 200 | 400 | 2om 16 20 | CLHE18D0 | UPH-280MA

I 40 | 15 | 380 | 410 | 408 | 18 | 20 | CU1S1ED0 | UPH-380B
420 | a0 80 | 420 [ 4B 3z 3 CUZ16200 | LUPH-380

ma | 4 | 2 =0 | 420 [ 41B i 28 CU1R1B00 | UPH-380
205 | 425 | =0 | 305 | 425 | 493 | 26 | 28 CL1B19D0 | UPH-285
dno | 430 &2 4 430 48 2l a4 CLE2abn | UPH-4004

0 25 40x 430 420 27 ] CUZDITD0 | UPH-400B |
432 24 40) 433 430 25 30 CL335a00 | UPH-400 |
F-82 - 132 -



UPH

Nominal Size of Facking Fousing dimensions Sandard (ABDS) Haat razistant (Fa57)
d 7] h #d 0| ¢D Ha He T | MOK PariMantew | Rominel rumber | KK Part Nurbar | Noninal number
420 455 23 | 4ab 455 453 21 3 CLHBEAD0 | UPH-420 |
Aat 457 =4 425 | 457 455 o] 31 | CUIS 700 | LIPH=425 |
$30 <470 20 43l | 470 458 | = T | GUIB3TH0 | UPH31 |
438 470 ] 43% | 470 468 | =7 3z CUiBd1D0 | UPH-435 |
444 480 a5 440 | 480 47B | a7 42 CUIB4A00 | UPH-440 |
445 | 470 | 18 | 445 | 470 | 468 | 19 | 24 | _CUZ244D0 | UPH-445 |
450 A0 az 480 | 280 478 | 24 o CUB4400 | UPH-450A |
ARz 21 460 | 282 480 | =8 EL CUIIER00 | UPH45G |
[T 500 20 460 | KOO dagg | = & cliesofo | UPH-dE01 |
475 HO7 ol s?sir 507 505 | M 31 ™ CUABSID0 | LUPH-476 |
460 | 505 | 18 dgn | 505 505 | 14 24 CU224500 | LUPH-4904 |
d&d 530 2% 00 | 530 h2H 21 pi 7 GL1as300 | LIPH-450
520 | 550 [ 17 | 520 [ 550 | S48 [ 14 3 Cuziasbo | UPH-s204
_EpR | 4EE 15 525 | 585 553 | 18 21 CUBEND0 | UPH-E25
£ 570 20 AR | &70 568 ey r CH208400 | LIPH-E304
540 | 580 | 14 | 540 | 560 | SsAa | 15 | 20 CU203700 | LIPH-540
LT 00 v 570 | 400 £oR 14 =3 Cuzisa0o | UPH-EFQA 1
500 | €30 [ 20 | 600 | 630 [ e2g [ 28 | 37 CUZ1B000 | UPH-E00A mEl
630 | 28 | eop | €30 | €28 | W | 35 CU203500 | UPH-5008 i
| e[ a0 | son | 640 | e€as | 30 3 CU188300 | UPH-BOQ =
BiG | &8m 25 G | 685 683 | =7 32 CUZZRA00 | UPH-E40 1—;%-
700 | 730 15 TOB | Ta0 TeE | i 21 Cilierabg | UPH-Toon '__‘;.-_'
i) 00 | A TEG | a00 7B | 36 41 SUarThg | UPH-TED ? i.‘h
TED oo | ap TEE 800 788 | ap a7 CU1a7000 | UPH-768 ==r
R 850 | A1 | 050 848 | o§ 31 CUTRERDY | UPH-EME
B25 860 | 165| B35 HBEQ 848 14. =5 ClUq8asshg | UPH-B35A
450 | AT 825 | BEO B58 | 28 A CUZA00 | UPs-EE5
aps | 450 | 44 925 | 950 ofn | 15 20 12 | cA2agR0o | UPH.E25
A& 480 | 20 950 AL bt 2r Ciassne | UPH-250
20 | 1060 | 18 | 1020 [ 1050 [ 10d4a | 18 24 Ciliasdho | UPH-1ueos
1025 | 1065 15 1025 | 1055 | 1083 | 16 2 CAHBRE00 | LiPH-1025
1100 | 1140 20 1100 | 1140 | 1128 | 22 &7 CUE2D0 - | LPH-1104
1220 [ 1280 | o0 | 12P0 (128D [ 127 | 92 | A7 CLU189800 | UPH-1220
1560 | 1600 | 20 [ 1560 [ 1600 1588 | 22 | BT cUzigibo | UPH-1580 [ i
1820 | 1660 | 30 1621 | 1660 | 1678 ad a7 CU90400 | UPH-1620
-133- F-83
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USHvee

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

@ Please designarz NOK Part iumber and tvpe & size on your order,
[Example} - Type Dimensions  LUSH 14 22 5

—Type Sign —— Moming] Sze of Packing
dascribed moorder of innae dismetand), outer diamstanly), and hesghlib}

- Part Murrber CUREI2HD
@ Pleass check the application range on pages D-2 and 3 before selecting the type.

Standard 1 WOR AS05

KMaterial
Heat rasistanl typa © MO FI57

«135- F-85



U S HT?‘PE PACKINGS FOR BOTH PISTON AND ROD SEALS (INSTALLED IN INTERNAL GROOVE)

HeEfn2

12.55:‘,5 g

Exanusian gep © 9

"

SPEF

Basmark) Faor the 500 drasing
of 1he pimon esals,
nerer b0 e Dlusiron
o page F-TE,

mAmes

(]

Fleamiye Lurrs and cvariums

B =03 ar bediw
Ra=0.5 or below

The surlage of the rod should be
fnishad by tuiling (SPAF) or
bumishing [ALAY 42 08 fo 16

0 0.4 umPd).

Eptcialy endar sevana |ubvicaling
conditien, bumishing is nguired

Mominal S2e of Packing| ) Heat regetard. (FI5T)
d B_| b #d | #D | #Dv | Ha Ha [ C | WOWFetNumber | Wominsl namber | NOW Pat humber | Norinalnumoer
14 2 | 8 14 2 | A Bt 7.7 @ CUZSEEKD | USH-14
16 24 | 5 | 18 24 |23 | &7 7.7 @OUZ54EK0 | USH-15 | @ CLI2548K2 | USH-16F
18 20 5 18 2 | @5 | 57 71 CUOTBDKD | USH8 CUCI8IKE | LISH-18F
20 28 | s 20 28 27 8.7 L4148 CLO21240 | USH-20 CUOZ12K4 | USH-20F
22 2 | B 22 Ll ] 5.7 T.7 CLU0ITRD | USH-22 |
224 | 3 5 224 ) 0w [ = 57 77 CUGB0HD | USH-22.4 | CUCREOKY | LISH-22.4F
23,9 5 5 235 | M5 | a06 | BT 77 CUd2ET™0 | USH-21.5
24 2 B 2 |2 | o ET 7.7 CU29T1KD | USH-24
25 EX] & 26 | 33 |38 5.7 7T CUTEKD | LUSH-25 CLIG27TEKI | LISH-25F
27 a5 & a7 | @5 a4 a7 a7 CARETD | USH-27
28 55 5 28 | 955 | 34k o a7 CUGE20K0 | USH-28 CLCIHKE | LISH-28F

3 ] 28 | 55 38 57 B.T CUZSIEKD | USH-284

30 | 40 6 a0 | 4 | 58 7 10| CUBSETKN | USH-30 CLICESSTRE | LISH-30F
HE | 45| 6 3.5 H5| 405 | 7 i | CUOSERKD | USH-31.5 | CUO3A2K! | LISH-11.5F

_R2 |4 | 6 |3 |4 |4 7 o CU281840 | USH-32
35 45 B 365 | 45 | &4 7 10| CUG424%0 | USH-35 CLN424KI | LISH-35F
355 | 45 6 | 365 | 45 | 44 7_| 1o | CUMSIKD | USH-35.5 | CUO4S1K1  USH-35.5F

455 | & 55 | 455 | 445 7 [ CU3253K0 | USH-35.54 |

3 4 fi ¥ | 48 [ 48 7 1o CUID40K1T | USH-38 =
Mo | 50 B 40 | 50 |48 | 7 10 CUMETHD | USH-40 CUG4STIY | USH-40F
45 55 6B | 45 8 | o4 7 g | CUQSETRD | USH-45 CUDSETKA | LISH-45F

R R CEE R 58 & 11 25 | CUOSTEKD | USH-45A | CLUOS72K1 | USH-45AF
50 50 B | s | 60 58 T g CUGEISKO | USH-50 CUGS19KS | LISH-50F
53 ] i 53 | & i Fl ) CUTETEND | USH-53 CUDSTIRA | USH-53F
55 gh 8 55 | &5 | 54 7 I CU0GE4KD | USH-ES
56 66 B 56 B8 | 65 7 10 CUgT22K0 | USH-B4 Ccuo7azks | LISH 56F
56 ) & 5B B8 | &7 7 10 CUg28EH0 | USH 58 1
B0 70 i 60 | ™ | &6 7 10 CUDT4EKD | USH-EO CUOT4EKI | USH-G0F
, [ AN Ll Lt 8 1 CUGTEMD | LISH-EDA
B3 ] B 68 | 7a | 72 7 ] CLUGTEEKD | USH-B3 CLn7asks | LISH-63F
5 75 B 85 76| T4 T 1 CUNB0KD | USH-85 clmE0ar? | UPH-55F
&7 77 B &7 A 7 10 CUGEERKD | USHET
fit g1 | &8 | | & | ™ 7 L] CUGs48K0 | USH-T0 CUB45Ke | LISH-TOF
71 a0 B | N B | 7o 7 10 | CUGETEE0 | USH-T CLIBTIKY | USH-T1F
75 85 B_1 7 |85 [ 84 T 10 CUDODIKD | USH-T5

Ramark } Whan using packings with mark @ as rod packing, provide separate  grooves,

F-86
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USHTYPE

7~
. Aerncve bums and overfums

Aamark)For B dmanshon,
radar b page F-17.

H =03 ar bakow
—— As=0L5 gribelow
Fle 1

The iemar surdace of tha

955 GH cylmdar tube should be
= .[;Iéélr.r ) firghed by figring [GH) o
; turnishing {ALB) 16 0.4 te
32,0 Rerace {01 83 0.8 s
Ra) ungar snvarg
wwhriceling condition, o
rishing i raquired
Mominal Size al Houging dimensicons Stardard [AS0S) | Heal meistant [F357)
d D [ h [ #d [ 0 [ #0: | He | Ho | © | WOKPat humber | Homnalambar | NOK PutMarhe | Honind nucher
80 | ©0 | © | B0 | 90 | B89 | 7 | 0 | #b | CUCS3GKD | UsHBD | CUOSAEKS | USHABOF
a5 25 g B | 95 M 7 L) CU1E5BK0 | LSH-E54
1 4 BS 100 35 | 10 13 GLOSEARED | UISH-EE CLOSELY | LISH-BEF
80 | 105 g o | 105 | 108 | 10 13 CUlg24kn | UsH-30 CUI024Ka | LISH-S0F
85 11 ] af Ehls] 108 1 i3 CUICSTIKD | UsHas CUADEIKY | USH-asF
o8 | 12 5] @8 | 112 [ 110 85| 125 CUH0ETKD | USH-9A CU1087KE | USH-98F
100 115 a | 100 s 142 10 13 CUigazkKo | LIEH-100 CLHAGB2KE | LISH-100F
105 130 85| 106 120 118 95| 12% CU1135K0 | USH 108
112 | 125 g§5| 112 [ 125 [ 123 85| 125 CUI17BKD [ USH-112 | CUN78KY | USH.112F
125 a 112 | 125 | 123 | 10 13 CUTI78K0 | USH-1124
118 | 132 88| 118 | 132 | 130 | %5 125 CU1204KD | USH-11B
125 | 140 a 125 | 0 [ 138 | 10 13 4 CLU1252K0 | USH-125 CLN252KE | USH-126F
130 | 145 g | 130 | 145 | 143 | 10 | 13 CLUT280K0 | LISH-130
132 145 845 153 145 143 | 85| 125 CUIzBIKG | USH-132 |
135 | 150 85] 136 | 150 | 148 | 05[] 125 CU1306KD | USH-138 | CU1306K3 | USH-13EF
140 155 g 140 155 153 0 13 CUT323K0 | USH-140 CUEZIKT | USH-14DF
145 | 160 | 9§ | 145 | 160 | 158 | 10 | 13 CU1343K0 | USH 145 | CUT343KZ | USH-145F
150 155 ) 160 165 163 10 13  CUMaseKD | WSH-150 | GLN35EKY | UPH-1SGF
155 10 ] 155 170 168 | 18 14 CU3IZRIKD | USH-156
180 155 9 160 176 ira | i 14 CU1406K0 | LISH-160 ) i
165 180 g 166 | 180 178 10 14 CLU1425K0 | USH-165 Clazake | USHABRF
s | 180 g 175 | 180 | 188 " 14 CUEBKD | USHHI7s |
80 | 200 | 12 180 | 200 | 188 | 13 17 CUidaaKkg | USH-180 CUi483K2 | UPH-180F
180 215 12 190 | 20 208 13 L CUZEIEKD | LISH-130
200 ] 12 200 | 20 218 13 7 CUIS43KD | USH-200 CLAS4aK | LISH-200F
204 | 204 | 12 | 204 | 234 | 202 | 13 17 CU1EE3KD | USH-204
g4 | 2a4 | 12 | 204 | paa | 42 | 13 17 CUTE00KD | USH 224
230 250 12 230 250 246 13 L 5 CUTEITED | LISH-230
240 260 12 240 2640 25R 13 17 CUTESTED | LI=H-240
250 | 270 12 | 260 | 270 | 288 | 13 17 CUtE7aK] | UsH-250 | -
260 280 14 260 0 | ZVB 1% 19 | CUvoeKg | USH-260 | CLHTOeKY | UPH-280F
280 300 14 230 200 98 18 18 LEU1QEEFID LSH-280
205 | w15 | 14 [ 296 | 35 | ;a3 | 15 | 18 | CL17SBKD | USH-205

-137- F-&87
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VOOF:vee

PACKINGS FOR BOTH PISTON AND ROD SEALS
FABRIC REINFORCED NITRILE RUEBER

@ Please designase NOK Part number and type & size on your order.
i) In e of ¥ packing only VP F 6.3 CwWooozCo

numbsr
2 Incase of adepier Whi- 6.3 CRIETIAD

L Mominal number L Part Mumber

P
W packing B ]—_anr-lumt-ar

{3} Ir case of the cormbination of WPF 63 - 3 1 '
s ] |
{in this case, lhe part number doas | L ol famnle ada
nat need bo ba dasignated | Vpacking  Marminal Mumber af fﬁlpﬁ of mals adepier Tf?uf:mn;u;irmp:trﬂ
e Vopackings 7 BT MR BN 5wy jalent to BCS
in e 2---eguivalent to BCA

W Please check the application range on pages D=2 and 2 before selecting ihe (ype.

i | iz rai nilrile ¢ f
Matarial W packing enly | MNOK 21A5 {fabric rainforead dilrile ribber)

Adapied Twpe 10 HOK 2183 (fRbrk mirfproed nitkdle rubbarl Type 2 © equivalant k¢ BC3 [bronza)

1. Initml fightaning wngue

nekuction, These igimes do not mean he
Initial lighsenieg lorue (rederence walue) (mm}

Mominal | Mumber of packings

Caution for application FurnBEE 9 4 B
Fi.a~-2:0 | 046 | DEd | ogs

_ Famt~B0 | 078 | 100 | 135

 FSI0~40 | 1,90 | VE0 | 200

2, Abedd tha riaberial of A

Ater filting into the groows, adjust the fightening torque by using shime according to the Below

| Bightaning borque.

dagitar 4
If the oparation prassure exciecds BMPA, use the material of BC equivalard,

.139.
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V99 FTY PE  PACKINGS FOR BOTH PISTON AND ROD SEALS (EQUIVALENT TO Jis B 2403)

N

adEgnar
ifabria reiriorced retsie mbier) “/

Femala adapmar

[iabwric meinfoened nitila nubbar

Shim

B,

o The surfacs of the rod shauld be

finhad by buffing [SPOF) of
Bumisting (FLE) 0 08 & 164

K i i fimas I.:'EltiE in ummﬂ.
/ Temele oo ot = BGH) Ehﬁ% wii';analllr'nyh?reqﬂr&nm
Malo nospinr {mguiabst o B

Marrinal Momsnal Size of Packing MO Adegstor s m? I"ﬂh H

¢ | o B A | B 3 4 5 b s
F &3 63 | 183 CvoooeeD i Z
=S | 71 171 CWGINE50 I
i o 18 Evioai1to —
s ¥ | 1 = ——

__F 1o 10 | =0 | CVO02ECD 5 97 0 25 =] x_—

E 11.2 1.2 212 CURESD 1 _—
F 125 125 225 CVo04TCD | |
F 14 14 24 | GV0057GD . -
F 18 14 2 CVOOBECO - —
E. 1 15 28 L CVpo71Co ' —
F1g 14 Bl VDI 00D A
F 185 18.5 s [ CVO1 1400 EA——
F 20 20 3 | CviiaEco ——
. — =4 |th Iu 65 | 185 26| 248| 35 —
F 25 25 i~ | L0 TECD . ; T ; =
A 2T 4 |__Cwvoeseco Y
F 2k 28 41 CVaZ31Co —
F 315 .5 445 CVORELCD o .
F 32 =2 ] CVOREars —
il el 50 | Cvoansco
F 355 355 15 | cvoassco s !—
ol 40 58 CVOaTICD —
F *5 A5 &1 C-"-"':]'H-Bt}[! e
F 47 47 & CVOA1CD =
F &b 50 £R s CVIMETCO —
F 53 53 @ | ¥ [ cuosoano 8 | & | & | & | 4 —
F 5% [ 7 T CVORECD ci—
F Bl 55 72 | Cvosasco ——
F G0 & TE [ CVOSEECD —
F 62 & 72  CVOSSECH
F &d 64 B CVos20C0 i ) —
F &7 &7 BT | CVORRTCD -
F 7D 0 20 T CWDET4CO —
F & Fil El CVOTO1Co —
F 75 75 ok EvOT1150 ——
. . & 100 sam CWOTRECD = —
F a8 85 105 i CVOTEICO 1o o8 | 33 | 38 | § ——D—2 ——
F a0 0 110 | Cvoazich | R
i e | 12 [ Cwostoce , ihd —
F 8& &b 116 | CVOESESD I H—
F 100 100 120 i e L

- 140 -



] VO9Frvre
Wwﬁg—\ n H Male eciaptar (bria reinforoed nitile rubiier)

Mol adapier {equisalent te B0 |-:E._ A
. o = e 54 f@@.ﬁbmﬂ-w

Frernowve brirst and oseriima.

ot Tr:i fener suface of the
cyinder tube shoukd be

-G 228 P skt by bcaing ) o
hoesmod Duarriishing CRLE) 004 40

. et Firti (0.1 b0 B gt
: AEj, Gpackily undar s
Shim .~ Shim.~" |ubricaling comsiton, bae-

E: oo

nishing |3 raguéned
Fabric reinfomsd nifrile rubbes adapier M| [equivalent o BLad) adapler
Mzls Femala iz | Female

Ripa1red sanbe HCF, Pari bmer | Nomamaliumber | WOK B Mumioe wombalmimber | NOR FEnfimber | Pomiraoenier | WOKFar Number
WM1- 63 CRIErEAD WFi- 68 CPoazEaa0 VRE- 53 GPIEFIB0 | WF2- 63 | CPO840B0
Whil- 7.1 GPao4dan | wF1- 7 GEUOS1AD VM- T CPapdass | WE2- 7 | SFossiBo
VM- & CF3061AD WEI- & GPFGTTEAD Wiz- 8 CPagaipd | WF:- 8 | CROOGIED
Vli- & CPIsdEsn | WFI- O CPOR4ZAD VMZ- 9 GPIpasBo | VPe- 9 | CPOTTEED
Viii- 10 CFaBnan WE1- 10 CROTTTAD V- 10 CPAOEOED | VF2- 10 CROTTER0
VM- 1.2 OP3E74AD WPi- 118 CPOS43A0 Vii2- 112 CPAETARD VEL {12 | CPoa4qaBD
W1- 125 CP077A0 WEi- 135 CRoAZ1AL VM- 125 GRADT RO WF2- 125 | CRI08SE0
W1~ 14 CPRssaAn | WF1- 14 CREEIAT W2 14 CPI0S5R0 VEZ- 14 CPOTTaAN
WM. 18 CRIATAL WE1- 1B CRO7EOAD W2 16 CPI247TaT VE2- 18 CFO7EIE0
Whi. 15 CPMIAZAD WFi- 15 CPODRZAT WMZ- 15 GPANSERO WF2 15 CRO03ED
Wi1- 1B CPRsAD | WFi- 18 CROTAZAD | wMz- 18 | CP31158D WFz- 8 CPATED
YMi- 185 | CP3e47A0 YFi- 185 GPOB4EAD Whi2- 155 CPRIB4TED VF2- 145 CPOTE3E0
WMi- 20 | CP35GAD VF1- 20 CPOOB4AD | VM2 20 CPA056R0 VF2- 20 CPO0a4ED

 YM1- 204 [Tl VFl. 224 CRDoesar | WME- pR4 | GP3OGB3EOD WF2- g2a | CPOTS4ED
WN1- 25 | CP3084A0 VFi- 25 CPDOB7AD | VMR- 25 | CPI0B4ED VF2- 25 CPOGaGED
WM. 87 CP3f4BAD | WF1- 27 CPOTEEAD | WME- 27 | CF3s4EE0 WFR- &7 CROTEEED
Wh1- 28 CP30TOAD | WFI- 28 CPRODgEAD | WME- 28 CP307080 VEE- 25 GFQJTRED
Wii- 315 CA3053A0 VFEI- 315 |  CPOTa7AL WME- 31,5 CP3I5580 WFZ- 35 LPDE1ED
Wh1- 32 CRS07EA0 VF1- 32 CROBSSA0 Wg- 32 CFEJ7ERD VFE- AR CPooeTBo
W= 34 CEAMSAD WFi- 34 P OOGA0 WhZ- 34 CPa0asa0 WEE 34 PO 00BD
WM1- d65 | CRIE8AD VFi- 388 CPOTaaA0 Wh2- 358 CP3a4880 YF2- 355 CROTasR
Wil1- 40 CPAS0AD | VFI- 40 | oPDiiAD [ WME- 40 CRME0RS WFE2- 40 GEo101B0
WBi- 45 | CPapadan VFl- 48 | CPO1o2AD WME- 45 CEsiaERg W 45 CPO100ED
WM1- 47 | CP3ssoAn WFL- 47 CPOYSan WMD- 47 CPEEE0AD WEE- AT CROTSEED
Whi1- En CPapeann | WFRI- 50 | GPoorEap | WhE 50 CPIE4BD WES- &0 CROGTARG
Vid1- 53 CRANETAD VFl- B3 | CPOA0EAD Whiz- 53 CPRA0ATRN W 53 CPDTI3RD
Vidi- 55 | CPIgS1AD WFi- B8 CPOTERAD WE- 55 CP3ES1BG WE2- A CPOTAIED
V1. 55 CPaRszAD WFi- BB CROTEhAN VD 85 CPER5280 WF2- &R CPOTI0RD
W - 60 CPIoEsAD WF1- BO CPO104A0 WS- B0 CPAEaB0 WF2- &0 CPOT04B0
Whil- &3 CP30ERAN WFi- 53 CROORAD Whi2- 53 CPA0aaR0 WF2- 83 ZPD105B0
Vi1- B4 CREansoAn WEI- Bd CPOOETAD VM- B4 CP3pEoBo | WF2- B4 CPO106BD
VM- BT CPagoiad | WF1- BT CPOMOTAD V- &7 CPapyiBp | VF2- 57 | CPOTHMED
WMi- 7o | CP30s1AD | WFI- 70 CPH2a] VE- 7O CP3CSIB0 |  WF2- 70 CPO0SaES
VM1- 71 CP3653A0 | WFI- T CPOTH2AT V- T CP3esaee | wF2- T GPO7IaBo
YM1- 78 CP309240 VF1- 75 GPO108AT VM- 75 GPacaeBo | WR2- 7B CFO10880
WM1- B0 GP3I0TAT WF1- 80 CPOOSSA VM2 80 GPANSEED VFZ- 80 CPOOMSE
Wh1- G5 CP30G4A0 VFi- 85 GPDT 1 AT V- 85 CPApIB0 | WFA 85 | CFOTHBD
WM1- 90 CP3095A0 WFi- 80 CPM11AG | WVME- 80 | GP30RSED VF2- 90 | CPO3AB0
WM1- 92 CP38TRAD WF1- 42 CPOBGEAD | WME- B | CPIETEED WF2- gz | GFOB4TED
WM1- a5 CGPAMGEAD WF1- 38 CEO113AD whiz- 85 | CPIOSHED VFé- 85 | GPO11380
W 1-100 CP300aA0 WFl= 100 CFO114A0 VRZ-100 | CP300E80 WF2: 100 CPOaoE
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v99FT'fPE PACKINGS FOR BOTH PISTON AND ROD SEALS (EQUIVALENT TO JIS B 2403

Famala adeqiar
Mg adapler {ataric rainforad nitrle rubbark
[Hpbri reerfoead nitrda r_l.lmm'l- ’/- Bhm
, == Ll

BF
Famove burs and owerturns
-
(=
T
<
~, T curface of tha md shosld be
finished by Buffiag (SPEF] o
bumsning [ALE} ¥ 06 0 182
1 mAME (32t 04 mRa),
/  Famab scaphar fecubvaent m ECT) M""?Imm{: r!alulmhﬁ}w
Mala wdagiar fagubalent i BGE) . --
: et iation hargih
m oy e pMHrE::fH isipks Rumber of packings | 4 # 0
— d O B A C 3 4 5 , i =
F 108 105 125 - GwiaEaco
F 10& 106 126 CvDe40C0 =
F 112 112 132 t42 [ CAYQEETCO w | 28 | B | 3 | ® ===
F 118 118 138 GV DES0GD
F 120 120 144 CVORI4S0 f——
F 125 125 150 CA01BC0 ——
F 13z 14z 157 T CVA05400 L
F 136 135 L= Cv1063C0 r
F 140 140 165 CAiB8aco _
F 145 145 170 CV1117C0 —
F 150 150 175 | CV1144C0 e
F 185 156 150 CA177050 O—a
F 180 160 1B5 AN TG0 d+ &
F 185 1465 13 i 20
: :?r': :?Fg ;E;- B m:‘& EEED ] 125 | 35| 28| 455 45 | R —
F 180 140 205 CWAs1C0
F i 140 "5 CV12ETCO | | -| =
Fix 139 224 CVisEco | | r——
F 200 2 225 G 131800
F 212 21z | @3t CV1351C0 5
F 2ed 224 | 248 CV13B5C0 I
F 225 2E5 250 GV iasac |
F 236 PE5 2H1 V41700
F 256 250 275 [ Gwisdeco
F 285 285 297 W TABTO0
F 28k b ek CVI81500
F ann 300 Aae V154000 —
F 315 315 247 CW1E70C0 —
F 335 338 a7 | 159300 f—
F 385 | 386 AT Lip CV1E08C0
Fars | ars 407 Tia CWIRATAD 18: | 40 | 47 | B Th et ———
F400 | 400 432 | CV1542C0 T —
F 425 425 | 457 | CV1665C0 —
F 450 450 482 CW1B8900 e
__F4i5 475 507 | CV1BZ1CO —
F 500 500 533 | CV1B82C0 | —
_F 530 530 57 | CV1TO1CD
F 550 550 BO0 | geim CV1E30CT —
E 600 B0 o B —oviemoa 0 | 47 | 8 | 6 | 10 ——
F &30 B30 B7 [ cwirzaca | | | M
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VOOFrvee

hade adapier (labec reinforced sitrile nisber)

._ﬂ'@-{.ﬂfﬂ-ﬂﬂ'

i
o .Lﬁiﬂ-l'l'r'.'l'd'Eltl.ll'l‘SEfl'.‘l (TGS T FETES:.
A=
ke
]
: =t The infer suleee of Hss
] h
: o 3 E Lt
™ burnishing (ALBY 1o 04 10
J._ = " -\.:, ) :‘:-: o z'. = o 3]Fmﬁm.=[|tn|]_!.ﬂm
Fal. Bpesialy unider sevan
Shim _&[ﬂ-"f Iwaricating sondfton, bur
nishing 5 squrad.
Faoric relfionced nimle rubber edapier Miatal {squivalent to BCH) adapter
Vi g Female kale Famele
Famina rarmbes hK PartMomber | Mminal nusiber Wi Part humbe Homial rumbs | WOH Part Manier Bl nurmber RO Part Misber
Whi1- 105 CP30aTAg WF1- 105 PO 16A0 VidE- 105 | CPMETEO | VFE10S CPa1 15B0
Whi1- 108 GF300EAD WE1- 106 CRO117AD WE- 1068 GF3I0EB0 WFE- 108 CPOTISED
VMI-11% CP0BEAD | WF1- 112 _CPO118AD0 WhE- 12 CP30B8E0 WFE- 112 CFO7B6E0
VEH- 118 CP3GEEAD | MF1- 148 CROS4RAD WhER- 118 CP2EEEHD VEE-11E CPOFETED
WhT- 120 CREI0DAD | WRi- 120 C:RGT 10 Whiz- 130 CEE10080 VF2- 120 CPO1208D0
Whii- 125 CPII0i1AD | WFi- 125 CEGIS1AD Whi. 125 CRainiB0 WF2- 25 CPO0I 1B
Whdl- 152 | CP3ssea0 | WE1- {32 | CPoToRAD YR ras | CP3ASAR0 WFE- 152 CRO?EER0
VK1- 135 GEz3dsA0 | VE1-135 | CPosoDAD WME- 135 | GP3343H0 VEZ-135 GFodnEED
W1 = 1ddi CPII0EA0 | WFi- 140 CRi&11A0 W 140 CFI102B0 YEZ= 140 CRo1 280
Whi1- 145 CP3103A0 | YFi1- 145 GFo 2340 WS- 145 CP3010B0 WFE- 1d5 CPO02E1
Vi1-150 CP3iD4A0 | WFi- 160 CPoiadan VhiZ- 150 CRs104B0 WEZ- 150 CPo4asEn
VM1- 155 CP3106A0 | WF1-155 CPIn2sA0 | WMW2-158 | CP3106H0 WF2-165 | CPOS01ED
V1= 1650 CPEI38AL WET= 160 CPOaT1a0 WhiZ: 150 CFMIA9E] VFZ 1650 CPO1 26E0
VM1-165% CRE1258810 WF1- 166 CROa02A0 WhiZ- 165 CRI2580 WFE- 1B5 CPIEIED
VIT=-170 LEEEETAL WE1- 170 LPIEnEA0 yiE- 170 CR3ESTED WFE- 170 CRO01361
WhT-175 CP30E1AL | WF1- 175 GPEOGEAD WhA2- VTR CREE18) WF2-175 | CP0S38B0
WMT-180 CPE073A0 WF1- 130 CPOB04A0 W2 18D PR3 3RO VFe- 18 | CPROMEBE]
VM- 190 CF3415A0 WF1- 190 CRCEQEAD WiiZ- 780 GP341380 WEE-180 | GPoB0GR0
Whii- 138 CPIGoAT WF1- 139 LCPOs0Fan Wivid- 158 CREE0E] VFE-ig% | CPOOTEED
W= 200 GP3 0RAT WPl 200 CPO1ETAD WiiE- 200 CE3I0ARD VEg-200 | CRH2EB0
WMi-212 CP387EAD W - 212 GPOOG2AD V- 212 CPI67EE0 WFe-212 | CPOS24B0
W1 2R CP3EEEAD WVIF1- E2g CPOEnEAn VR 254 CraE5aB0 WFE- 224 GFOE06ED
Whi1- D028 CP3&ETVAD WIF- 225 PI70AD W2 205 FRIETTEY WFE- 285 CROEIGEE1
WRT- 236 SPE 0TAD W - 38 CPOE 0AQ WiiZ- 236 | CP3IOTEO WFE- 236 RO F0E0
WM 1= 250 CP3EDAD W - 250 CPOIGRAT V2. 2R0 | CPRDEPRC WEE- 250 CEOSASE
Wh1- 2688 CP310aA0 WFl- 565 CPO30AD WhiR- 265 C-PATCHERD WF2- #6565 CPDEAzE
YM1- 280 CP3057A0 | VFI- g CPOIASAD WE- 260 CP3U5TED VF2- 280 CPOBI5ET
YM1- 300 CP3048AT VF1- 300 CROISEAD VME- 300 CP3rdan0 VFZ- 300 CROE12E1
WIT-315 CP3M BAD WF- 1R CPas11Ad V- 318 CP3 S8 WEZ 35 CPDOITEA
WM1- 338 CP3106A0 VF-335 | cPOI3iAD | VMB 33p CPII0GRD VF2- 335 CPOE12ED
WM1-358 CRE524A0 WFi- 155 CPOaT s Viiz- AR5 CP3ESgRD WF2-as6 | CPOEIEET
WM 1-378 CPIMEAD | VFi- 378 CPO814A0 VME- 375 GFIn1EED WF2-376 | CPOO1BEI
Wh1- 400 CP35A0 WE - 400 CPOA15A0 WiiZ- 400 CPAMSED WEZ-d400 | CPDDS2RO
Wi 1-428 CP3s5aA0 WF1- 425 CPOgAEA] Whiz- 425 PAEDaE WEE- 425 CPOEZOET
W1 - 450 CRIGE0AD WF1- 450 CPOAS0AD | WME- 450 CPIes080 WE2- 4580 CPOBIGES
W 1- 475 CPassea0 WF1=- 475 CROETiAG | VR 475 CPAESEE0 WFE- 475 CPOBS1BD
WM 1- 500 CP3EG1A0 W1 - 500 GPOB7AD WME- 500 CPass1B0 WF2- 500 PO AED
VM1-830 | CPEBE2A0 WFi-53 | cPoBigAd | WME-530 | CP3IssZED WF2- 530 CRDRRZES
Wil 1= 550 | CPI0AG WF1- 560 | GPD13zAD VM2-560 | CPITI0BD | WFE-se0 CPO13360
WM1-600 | CP3D40A0 WFi-800 | CFDAS3A0 | VM2-600 | CP3040BO | WF2-600 CPODAGES
WM1- 830 CPABTAAD WF1- 630 | CO0B54AD WME- §30 | CP3E7EB0 | WF2- 630 CPOSSEE0
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V96 HT‘I’FE

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

@ Flease designate NOK Pan nember and 1ype & size on your arder.
(1} I case of ¥ packing only VP H 6.3 CW0001 FO 1

‘[ il !
V packing i |~_ Part Murmivar --
(2] In case of adapter VId1- B3 CPIATIAD r

- Meeminal numbar  —Part Nmbar
(3} Incase of the combinabon of VEH B3 ] | 1 | =

¥ packing and adapter T
iln this case, tha part number does [ | ! | |_ Tooe ol vale
not naed to be designated.}) ¥ packng  Mosninal Mumberol  Type ol male adapler 1““ Snv Tl g e
number W packings 1 - o s ik rober 2+ anuivalent to BCA
in e 2-- eguivalean iy BG3

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

Y packing onfy | MOK ASDS
Matarial —— e i
Adapier Typs | 3 NOE 21408 [fabric reinfonced nitvle rubber)  Type 20 aquisalant io BC-3 (bronge)
H you require inge having dmensions ned isted In this dimersion 8ble or mads of malerials
Special order | (nisber} other the slandard, rew mold might be necassary, In'this case, we will submit fo vou our
qushation lar Such pickings,

e —

1. ABer litting ints the grooez, noinitial igivening is necessary,

Caution for application| 2 About the material of adapter
It the ops rafion presauns sxceeds BMPE wse the matansl of B eguivalent,
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v96HT"I|I"PE PACKINGS FOR BOTH PISTON AND ROD SEALS (EQUIVALENT TO JIS B 2403)

Female anapier
Mk adapder |=iric minkoeoed ninie rubiarn
(Habc rericrced nitrl rubbear} Shif
L% .

i s
SR 7] SPEF
) S 2 R CEE : . Rernove BTS ard avsrtums

gy 1.1._’ t
e : P : e o~
o o = : LF
g =] = i .=
B x
- [ | ——
/1 . : T Tha surtace of B rod shoeld be
finshed by tufthg (&98F) or
{ bumiking (ALE} 1 08 to 14 &
/Fuingie : . ﬁm ﬁr 5l;'ar£ 'i‘&'ﬂﬂ!nai
adapler {pounaient b B ! I
Aﬂu:@mwﬂhﬂtﬁ] |E= ot
. Instaliation Ength H
Heemiral Nominal Skze ot Packing MO Adaptar &6 | mberof packings | © | édi | #Ds
il i ] D B Faphomim el A & b .
H 643 G2 | 163 VO Fo 4 -
H 7.1 1.1 171 CAOINSFD I
H & [ 18  CVDIOFD | [l
H g 3 e | GV 1BFD N
H 10 10 I 2h 25+03 GVOETEO ] 156 18 2.8 a5 P —
H 11.2 112 S CVORTFD | ' e =
H 125 125 25 | CVON4EF0 | —
__H 14 14 T CA'DISEFD e - =
H 16 16 26 CV0084FD | ——
H 15 18 28 | 0071 L
H 1a |14 21 ] CAD10EFD | [i——
H 185 il.5 as: | Cwoi14Fn | T
H 20 20 3 | CAOI3EFD | —
H 224 224 354 CAVD1E3IFD AN
H2s | 25 3 | 20E03 ™ ouniverp e R S B e —
__H=Z 27 10 % CVOZE0F0 _ =1
H #3 28 41 CvaE31Fn e
H 315 315 45 | CVDZA0FD Py S
H 32 a2 | 4 | CVO283FD . e
H 34 &4 G v TH83F0 = ==
H 35.5 355 Bl % CAvoIaarn 3 Pe -
H 40 &) 56 | CVOIEIFD b o
H a8 45 &1 CVD417ED . [
H 47 47 B3 CyO440F0 | e—
H & [ [ CVO4seFa | 4 S
T &3 I as+0a -_-H_'H'EIEDE = | 21.5-. 25 25
H 55 55 I CADS17FD . B
H && BE T CAOEI8F0 e
H &0 £ Fii] CADEETFO | PE—
H &3 B w | CyVnsgarn .
H A4 B4 s | GADE19F0
H &7 &7 ar | | CVOeSOFD | B
H 70 70 g0 | | CVDETIFD_ I
H 71 71 8 | CVOTO0F ———
B cvorior) | ==
H_ &0 80 100 | 40%03| cyvorsdFo 1w | =5 | =uls (o
H as BS 105 | CvorgeFo | | . S
H 30 o0 110 CVDEZEFD | Ci——
H gz o 12 CVDB45FD g2 i
Hes | o5 115 CvVDBS4FD . l
- 15 -
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VO6H vre

Femalka sdaptar (fabnic raindorcad aitriia nibbsr

Famala sdaptar fequivalem & BCE) H Akt kot (B suatued i o)
fealin md pher [squialent bo B0 =5 A
b IO
- Famove burs and cearfums
= "
i — i
| i i
| ERety
| 128 GH i
| L Mmished by hong or
= g'gv?/_ humishing [HLE) I:u[ﬁl}:r: 1n
- af]_p:l'll Hm-i:iﬂ.‘ldhﬂ.ﬂ am
Specialy Wi swan
Shim .--""'-l Shire_~ |ubiripating oamdition, burs
nishing i riquired.
Falbiie realorEat N rubber aaagier WAl (euivalent T B3] adapkr
Male Femalk Male Femals

Nomindl rufiber | WA Fal Numhe: Pomialrember | SOHPatfunber | Momistimmber | KOKPariKumber | Morired number | NOK Fat Kombar

V1. F.3 LP3673AD ¥F1- B3 CPOEIgAD WMZ- B3 P3G VFZ- B3 GPTEA0BD

WIT- G4 CF30E0AD ¥Fi- CPOoETAD AE- CHE3080B WE2- e CPOTOGED

V- T CPaDadAD YFE1- Tl PDDS T AD WMz 7.1 LF34E0 i | CPOEL B
YM1- 8 G P08 Ay ¥Fi- @ CROTTEALD YMZE- & CF3081 B0 VF2- B CPODo1 B
WM1- 3 G PIEEAD VF1- g CPOB42AG VM2 3 CPAG4GED YFz o CROTTEE)
Y- 10 CPAMA0AD VE1- 1% CROTITAD VME= 0 CR3n80BD YF2- 10 CPOTTaET
Whdl- 11.2 CP2ET4 M0 VF1- 1.2 CPO&EL AL WME- 112 CPaETABD VE2 11.2 CIPOGAAR)
Vhd1- 125 CPIOTT A ViF1- 125 CPROE21 40 W2 125 CR30TTED WFZ- 125 PO B
WM 14 CPA0EEAD VF1- 14 CROOE3AD WME- 14 CP3055E0 VEZ- 14 CPo77aRn
Widi= 16 C-P3247AD VF1- 186 I:‘.f_ﬂ__?:!-ﬂm Wiz 18 |  CrIzaTEl YF2 16 ICIPOTE Bl
WM1- 16 CPAMAZAD VF1- 16 CPROMZAD VMZ- 15 | CP3DeeE) VFZ- 16 CPODUAR0
hd1- 1A CPINEAD VF1- 18 CROTAZAD VME- 18 CP3115E0 VFZ- 18 CPO13TED
VM- 185 CPa64TAD VF1- 18.5 CPOB4GAD WMz 185 | CP3B47ED VF2- 185 | CPOTEIE0
WMT- 20 CPA05EAD YF1- 20 CRODS4AD VMg 20 | CP30seED YF2. 20 CPOIB4B)
VM- 224 CPE0E3A0 VF1- P24 CRDOASAN WME 224 | CP3083B0 YFe- g24 | CPOTE4BO
WM - 25 CPA0A4AD VF1- 25 | CPDDGTAD WMz- 25 | CP3DB4BD VF2- 25 CPODSGERD
W= 27 CRIB4EAT VF1- 27 CPOTASAD Mz 27 F3648E0 VF2: 27 CPOTEAED
VM1- 28 CP3070AD VF1- 28 CPO038AD VMg 8 CPANTOED YF2- 28 CPOOTABG
¥Mi- 315 CPa0E3A0 VFi- 315 CPOTATAD YME- 315 CP3053E0 YF2- 315 | CPo0s1Bo
M1 32 CPAOTEAD VF1- 32 CRO0ERA0 Wz CF30TaED VF2- g2 CPODBTED
WM1- 34 CP3085A0 VF1-_ 34 CPO100AG WME- CPA0ASED YF2 34 CPOQOB0
V- 385 CPIE40A0 VFi-_35.5 CPOTEEAD bz CPaseEBo | wF2 358 | GPusesBo
Whdi- 4D CPE0G0AD VF1- 40 CROTO1AD WBAE- CPa080ED YF2- 40 CPO101 B0
VM- 45 CP30ABA0 VF1- 45 CPOTO2AD [T CPI0MGED VE2 45 CPO102B0
VMR- 47 CPIES0 AT VET- 47 CPo1 9940 WS- CPEEE0ED WF2 47 LR 3aBn
WM. 50 CPI0SAAD VF1. 50 CPDOT2AD WA CPE0EARD YF2- &0 CPODT2ED
VM- 53 CP3ET AL ViIFi- 53 CPROTaaA0 WAZ- CREOETED WF2: &3 CPO10AE)
VM- &5 P61 AD YFi- BS CROTEAN A2 | CP3I&S1ED VE2. 55 CROTEARD
VM- 56 CPAEA2AD VF1- 85 CPOTI0AD kA CPARSZED VF2: 5 CPOT0RD
¥hi- 80 Craiaaad VFi- 60 CPROT04A0 WRAZ- CRapEaED YF2: &0 CPO1MBED
VM- &3 CP30A0AD VFi- 63 CPO1A5AD AL CPANASED YFZ 63 CPO10ER0
§4
67

VM1- a7 P30 A VF1-

_CPO107AD | WM CPa0eIED | WF2. g7 | CPO7SiBO

EﬁﬁﬂﬁﬁﬂﬁﬁﬂﬁﬁﬁﬂﬁﬂﬁﬁﬁEiﬁ

V1= 7D CP3051A0 | WF1- 70 CPOO2BAT Mz CP3DSIED | WF2 70 CPODSIB0
Vii- 71 CP36S3A0 | VF1- T1 CPO792A0 | WM& CPIBSIED | WF2- T CPO7S3B0
VM- 75 CPA0S2AD__ | VFi- 75 CPOTORAD | WM CP30S2E0 | WF2- 75 CPO1036D
VM1~ 8D CP300TAD | VFI- 60 CPODSSAD | WME: CPaDsaBy | wre 80 CPODGET
Mi- 85 CP30B4AD | VFI- 85 CPOTIDAD | VM- CPaDs4B0 | VP2 &5 CPOT34BD
VM- 80 CPI09GAD | VFI- 80 | CPOLIAD | WME CP3DsED | WF2. 30 CPUS1380
Whil- @z CPEETSAL VF1- 82 CRDELEAD WhAE- | GP3ETSED YF2 42 CPOEATBD
i~ 35 CPS0SBAD | WFi- 38 CROTT3AD | WMz | CPa0uBE0 | WF2 95 CPO11260

- 147« F-a7



V96 HTVPE PACKINGS FOR BOTH PISTON AND ROD SEALS (EQUVALENT 10 1 B 2403

adaptar
Male soapmer {falvic miviorced nkr e nibiarn
[Faberic reinlorced nitrle miber) f’; Shim
5etd

Fafros Burne ard overiurns
- -0
E =
I
7|
—Cv | Ing surrace of the rod should be
et B Nt
Fermalks adapier (equnelent 1o B3} ¥ v n
Male adsnter {eoumlen o B03) ? crmtion, hismishing la_mirai_
(] - —
Korming Mominal Size of Packing MO Actapter siza "‘Eﬂ*‘z;' lsngth H - —
i o] B DN e A | © 3 4 5 =LY
H 100 | 100 | 13 CVIEATZFD
H 105 o5 | 185 CVIEZTED
H 108 106 | 125 CVOaasFo
Hite | 112 | @ kns CVIRBEFD W & | & | 8|5 —
H11G | 198 | 138 CVI296FD0
H 128 120 | 140 G'-.ILIEI“E&FD
H 125 126 | 180 CV1017FD
H1az | 1= | 1i&7 CUIREED .
H 135 136 | 180 cvigsaFo
H 140 140 | 185 | CV1087FD
H 145 | 145 | 170 CWT11EFD e
H 150 | 150 175 CV1143F0 B—2
H 155 | 185 | 180 Cv1i1 7EFD
H180 | 180 | 18§ CW1183GD E
H 165 | 1Eh 150 CVIZ0%FD 4
H17% 1 | 19% CvizisFD
TEE FE T o0 E0+o3 T 26| 30.6| 356| 405 &6 I—
[ 1B | 305 CVI2E0FD
~ HED 180 | 215 CVIZBEFD
H 192 198 | 224 CV130BFD
H 200 200 | 225 CVIM EFO
iy Hz1z 212 | 2% CVi3soFo
H224 | 224 | 243 CV1384F0 I
H 238 | 05 | 250 CV1398F0 i~
H 238 | o3& | 281 CW 41 ERND
H 250 50 | 5 CV1445F0
H 285 P65 | 247 CA1486FD 0D—3a
H Zab 2B : a12 Gtid CWIS12F0 16 ar 43 43 75 | d+3
H 00 00 | 282 £\1535F0 |

F-88 -148-



VO6H vee

Fenaie sd=ptar ko minismad retvile rubbe

_Femala adaprar jsquivasr ta BES) \.\ H tak adeptar (e renformd nitle rather
Male selapher (souivalact ta BCE) \\. o LY
= % ol B 5 i e
e L e ki
' : i Framess burms and oaariurns,

Ther fwmr surface of (he
o5 GH cylindar bedd showd be

& jEE ik by boming [GH) or

Barmishing JRLEL 1004 1o

Sham Srn mht'uupﬁng zongiton, bure

miERing s ragaired
Fabec relroreed niknle rubber Boapter Sdetal fegquivalant o B3 adapter
Make Femak Mals Famale
Pl rumbze NOH Ban Menba el ket N Part Wimber emingt eurnbe HOK, Pt Homber Bgrming! npmber HCH Part P bes

Wit 100 CREIDEALD VE1- 100 CPI 1480 WhiE- 100 GPER8EG WF2-100 CPOGT B
Y- 105 CP30aTaD YF1- 106 SR 16A0 WhAZE- 105 CP30ETBD YF2- 108 GPO1580
Y- 106 CP3I0aaA0 WiE1- 108 G 1 TAD WRAZ- s CRP3rEaEd YF2- 106 CROFaSBn
WMA- 112 CP3E0AG VF1- 112 GPM 1BAD Vg 112 | CPSHR0B WF2-112 CPO7SEED
WM1- 118 GP3ES5AT VEi- 118 CPIEA] WhAZ- 118 | GPaRsSED YF2- 118 CROFITE]
Y- 120 CP3100AD VF1- 189 CRO] 1940 WRAZ 20 | CPXMI0BED WED 120 CPO120E]
VM- 128 CP3101 80 VFi- 125 CEDM 2180 WhAE- 128 CPR3TMED WF2-138 CPO0 181
Wnii1- 132 CREIESRAT VFi- 132 CROITaRAN WhAE- 1E2 I:FEE_&EB] WFZ- 132 RO B
¥ 135 CPI3AA0 VFE- 135 CPOEO0AD Wiz 135 CP3343B2 WF2- 135 CPDA02ER
Whd1- 140 CP310aAG VF1- 140 CPDzi 140 WhAZ- 1o CRIMEEDS WEE- 140 | GPO132ED
Whil- 145 CPI10aa0 VFi- 146 | CPOi2ann | WME- 145 CR3010B3 WF2-145 | CPO0M2B1
Whil- 150 CPI1f4AD VFi- 150 CPOT2400 VM2 150 | CP3104B3 YF2-150 | CPO433Bd
Whd1- 155 CPATSAD ViF1- 185 CPRO1 25480 WhiZ- 155 CPAISBY VF2-185 | CPOEDIBD
Yid1- 160 CP303045 VF1- 160 CRDOT A WE- 160 CP3039B80 WF2- 160 ] CPO1 26BN
Whdi- 185 CEE0ZEAD WF1- 185 CPOSJ2AD WhZ- 166 CF30IsE] wF2-ig8 |  CPO4a3Bd
iA1= 170 CPIESTAD VFEI=- 170 CROB380 W2 170 CPALETER VE2-170 | CPOD13BY
Wid1- 175 CGPRINEAD | WFI- TS CRODGE&0 Whiz 175 CRANET B2 VF2-176 | CPOGIEBD
¥ivli- 80 CPa0I3ad | WFI-180 CPOBIMAD Whi2- 18D CP30v38h VF2- 180 CPOLTSEN
Wi - 180 | CP3413A0 | WFi- 180 CPOBISAD | WME- 130 CF341380 WFZ- 1820 CPOEDG BT
Vidi-18a2 | CPagesad | YFI1- 18 SPOBITAD | WhE 19 | CPA0EsE0 YF2- 188 CPOOTEBD
WAL - 200 | CRISAD | VEI- 200 | CFOIZ7AD | W2 200 | GP3IMSBL | WEE 200 CPOT2AE0

VRAl-212 | CPFaETEAD WF1- 212 | CPonGRAD | WME-212 | craaTesD t WF2- 212 GFﬂEE*_!;Ii__
Vil - 224 | CPAEEEAD VF1- 224 | CFOBOGAD WhiE- R4 CP3GEEDD | VPR Do CROIBIBE0
Va1 225 CFIBTTAD WF1- 225 CPOOTOAD WMz 225 CF3sTIE0 WF2- 255 CPOBZIRT
Wil - 228 CEI107AD VET- 238 | CPOatoan YWM2- 2318 CP0rA0 | W 298 CROT2i80
WA - 250 CRFAERAD WFE1- 250 CPOORSED V2= 280 | CPINEZE0 WEE 2EQ LFOSEIEY
Whi1- 265 CEI108AD WF1- 285 GFO 304D W2- 265 GP3 GEB0 WFE- 285 CFO5EIET
W1 - 280 LP3067AD WF1- 280 CPO0ERAD Whz-pag | CPIOSTED WFE- pED CPI58581
Wh1- 306 CPAAEAD YFE1- 30 CPO0ssA0 VhZ- 300 | CP304BED WE2- 300 CPaG 1281
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DUST SEALS FOR RECIPROCAL MOVEMENT
NOXLAN (AU)

W Plcase designate NOK FPart number and type & size on your order,
[Exampls] - Type Dimensions DK 63 i8 & 7

|—T5rpe Sipn L.. Mominal Siza of Dust Saal
described In oroer of inner diarmetend), ouer Samater(D), thickness(t)
and haighi(h]

+ Part Mumber FOO0G4AD
@ Please check the application range o pages D-2 and 3 before selecting the type.

Material RO LB =+ Matal seal rng (SPCC)

-151- F-101



D KI TYPE DUSTSEALS FOR RECIPROCAL MOVEMENT

R w2 orbeiow

The surface of the o0 should be
finshed & Lulfing LE ar
Eeaniis eholes
MAM3x . M g ERa.
Speclaly ulrm SENEIE lgim'lnp
cardition, hienihing & rejuinad

ominal Size of Dust Sedl —
d b 1 h Fart Mumber
Pe 1% FOUOE4AD
7.1 LI FO00S5A0
B 18 FOU1 4240
g 1% | FOG1 9850
10 20 FOO250A)
11,2 a4 3 J 1.2 Py B SR
126 23 125 pra | FO0E1 280
14 24 14 24 FO0E12A0
LE 48 15 25 - FO0SaRA]
16 26 | 16 26 I FO0GTTAD
13 an | 18 0 | FOBE 1 Rl
# aE 20 A FLsasa)
22.4 H.4 224 34.4 FD1203A0
] 4 & 8 = 7 st | FD1301AD
27 39 =7 39 FON 50840
= |40 = 40 FD1EZEAD
30 4 N | 42 FOia4AT
= 4 a2 44 FO1E70AD
] 37 = 47 _ FO2041A0
H.5 47.5 5.5 47 5 FO214am])
3 &0 ‘g 10 3B 50 TR FOz21Tad
an 52 a0 52 FOZ342AD
- o % 57 FD2633AD
A7 54 47 FOaT20AD
) 82 &0 52 FDZE31 AD
1 7 53 a7 FOZBESAD
55 L5 ES (51 FOE0EAAD
5 7o 56 i FOANESAD
50 7i B0 74 FDA1ETAD
B3 7 3 77 FOA313AD
B4 78 B4 78
B 74 Bl 70 FDA3E1 AD
67 Bl . " E7 a 833 FOa447AD
0 BE 0 24 FOa4EaAD
71 ms 71 a5 FDA548A0
5 B | 75 ag FDISEEAD
a0 =T i 80 34 Fharapan
85 a§ a5 % FDIBZEAD
a0 104 | 50 104 EDig13A0

F-102 . 152-



DKlryrE

R =03 o bieiow
The Bartaca. gl the red Eboud be
Hnighed by suffing (SPEF} or
brnighing (ALAY 4B b 154

mBma (0 f B4 xmia)
Specialy ander Eesre lubricaiing

1 pondilion, SumEnng is mo e,
Nominal Size of Dust Soal Housing dimensiens ] NOK

d 0 t =z, ¢d ¥D H Pan Mumber
B2 106 B 106 FL3357AD
85 108 8 " g5 108 i FLAuTEAD
00 114 1o 114 FL404EAD
105 =21 105 121 FLa142A40
106 122 10E 122 FD4168AD
108 126 108 125 FL-HETED
110 126 110 128 FL41 5640
112 12E 112 128 FLa23280
115 131 3 12 115 131 o £i2 FO4272ED
118 134 11E 134 FOA3 AN
120 136 | 120 126 ELuaasa0
125 141 128 141 FO438340
130 146 150 | 148 | FO443RA0
132 146 . 132 148 FL4478A0
135 155 135 155 FOA45240
140 160 | 140 160 FO453340
145 165 145 166 FO457RAD
150 170 150 170 = FD451540
155 175 10 14 15K 175 0w | FOME63ED
160 180 160 180 FLOM704AD
65 185 165 185 FL4733A0
170 140 170 180 i FL4735A0
175 195 175 185 FL4a350A0
180 205 180 208 ' FLA280A0
185 210 185 211 FD4g41E0
180 =218 180 216 FO4aepa0
200 38 200 235 FOSOLBAD
210 735 20 | 238 FOE129ED
212 za7 [ e 2a7 i FO515140
220 245 220 245 FOS200A0
224 248 224 248 FOEZITAN
238 250 s b7 228 250 1244 FLE245FD
g3 | 2am 230 | 255 { FOS277AD
296 261 236 261 FOSI26A0
240 266 240 265 FOEXIBAD
245 270 245 270 FLOSSTEED
250 275 250 275 FOS396AD
260 285 260 285 = FD5451EQ
265 240 s | 2w | FOS4S0A0
280 210 280 [ 310 | FOSS56A0
280 %20 18 2z 280 ; 320 .3 | FOES84ED
300 330 300 330 FOSGZZAT

-153- F-103



DWITYFE

DUST SEALS FOR RECIPROCAL MOVEMENT
NOXLAN (AU)

W Flease designate NOK Part number and type & size on your order.
(Exampla) + Typa Dimansions DWW 40 52 7
1

L _Type Sign  —— Nominal Size of Dust Seal
gasaribed In ondar ol mner diametar(d), outer diameterD), and heightih}

+ Part Number FOZ34250
B Please check the application runge on pages I-2 and 3 before selecting the tvpe.

Materlal MOK B0 + Matal ssal ring [SPCC)

F-104 ~154-



DWIT\FPE DUST SEALS FOR RECIPROCAL MOVEMENT

— B ¥

<

The sutecs af the rod shauld be
Gnishad by butfing [SPEF) or
Bumishing (FLB) fn 03 to0 160

mfmay (0.2 t 04 emBak

sl savese Wilwlcaing

cnrdon. hernshing & renuined
Marminal Size of Dus! Sesl NG
d D h d D Part Mumber
40 E3 40 53 254200
45 57 7 45 57 714 FO2EIIH0
20 B2 50 2 FDZE31FO
a6 BF 55 53 FOACEIF0
-] i 60 74 Foaia7He
L] 4 61 T4 FOs782ED
& T a3 Fd FOO313ED
&5 7 BE i) Fhaset1g
70 24 E 70 B4 Bt Fha4u310
15 B3 75 B FDGSBGFD
8l S 2] =T FOa7205E0
B5 o8 a5 a0 FD3326H0
[ 104 a0 104 Fhaai3ro
100 14 100 114 FD4046FD
110 125 110 126 ED41GEFD
120 13 8 120 136 818 FO4I28F0
= o 130 146 FO443AGH
140 180 10 1ag 160 LT FD453350
<155 - F-105




DWIR =

DUST SEALS FOR RECIPROCAL MOVEMENT
NOXLAN (AU)

B Please designate NOK Part number and tvpe & size on vour order.
[Example] - Type Dimenssona  DWIR es 37 B B3

Type SN l-— Wominal Sire of Dust Seal
dazcribed by order of inner diametend), oular diametm’{l:ljl, IFicknssail)
and heightth}
= Part Murrber FOA13 GD

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

Matarial MO U801 - Meted saail ring (SPOC)

F-106 156-



DWI RT\I'FE DUST SEALS FOR RECIPROCAL MOVEMENT

R =03 orbaiow

The airfacs of the rod ahoukd be
finizhed by tuffing (5PBF) or
Burmishing (RLB) to 08 4 164
mAmas (0.2 1o 0.4 pnsha).
Spcialy ider sevore kehricating

coadifion, beveghivg & regeirad.
Naminal Si2e of Cust Seal Housging dimessions NOK
d | L ! h ¢d 0 H Fan Number
2% | A7 o5 a7 o FOanrGh
30 | 42 ¥ l E 30 4z 635 FL1GE4 10
35 A7 | 7.4 a8 47 FC2ad1 .0
40 52 T 10 40 o et FLad4zHd
45 E7 45 57 _ FO2633J0
55 EZ [=1=] &5 FCAoxz 10
&0 T4 &0 74 FLAE7G0
€5 T 66 75 FLa3siGo
70 B4 70 Ed F_D;l-gl_E_@Hﬂ
75 =) 75 [ FLasss 10
B0 ad o EE a0 a4 B3t FOa720KD
BE FE) a5 g FL382EMO
8o 104 ) 104 | FLasi 360
og 108 a5 108 i FO2S7ERD
100 114 100 114 | FO404EG0
108 121 108 - 121 FD4142H0
110 126 § - s 110 126 g 88 FO4136G0
120 136 120 [E FO4326G0
130 146 130 146 FOd4438H0
140 160 10 133 140 160 10 352 FD4533H0

- - F-107



DKBlivee

DUST SEALS FOR RECIPROCAL MOVEMENT
NOXLAN (AU)

— |
| @Please degignate NOK Part number and tvpe & size on vour order.
L (Examule) « Type Dimensions DB 30 32 6 O
—TypeSign ' Norninal Size of Dust Seal _ _
described i order of iner dismetend), outar diameten{D)), thickness{i)
and hisghlih)
« Part Mumbar FOOESFD

@ Please check the application range on pages D=2 and 3 before selecting the tvpe.

Material

RO LT == Metal sanl g (SPOCH

F-108

<158 -




D KB IT\"PE DUST SEALS FOR RECIPROCAL MOVEMENT

H B
E 1285
n SPEF
Presura plals syskim
1%%!‘. I;E {- plils ayaks -j
]
S —— i
. 4 s

R »0.3 or below

s S i %

S ~Ja ( ondpmmem ) | o bufing (50 or

tumisking (RLE) & 05 10 16 u

mEmay (0.2 fo 0o gmFa).

1 | Bpechly under severe habring

e eond s, enkEhing & reuinad
Naming Sie of DSt Seal Housing dimenaions NOK

d §] 1 h T 00 s = B Part Nuriber
20 a2 20 a2 27 FO0GE5 F(
25 a7 & ] 25 37 3z &61H FD1301EQ
an 4z a0 4z 37 FON 664 E
a2 44 a2 i 39 FOETIED
Je A6 J A &1 FOsg2E1
a5 a7 a5 47 a2 FD2041E1
a8 B0 7 0 a8 50 45 7o FO30M0ED
40 52 40 B2 47 FOR2342 F
46 57 [ 7 [ FO2533G0
50 &2 50 &2 57 i FO2g31 E0
56 (1=} 56 [ (=43 FOXAESE
&0 vd &0 T4 By FOA187ED
A5 79 1 65 74 72 FOIA38 E0
70 a4 | B 7 FO3483E0
75 ag " 7 | 8 az B FOA5S5ED
a0 34 12 50 | o4 a7 5 FOAT20ED
a5 CTE) 85 | o9 g2 FOEZAGD
ag 104 - a0 | 104 a7 FOagi3EQ
a5 108 95 | 108 102 FOAETEE]
100 174 100 114 107 FOA0AGE |
106 121 105 121 113 FOBTE2ED
i i .- S L 1 118 FL4190ED
115 in a 12 118 131 123 o 134 g FDaz72 10
130 136 120 156 128 FO324ED
130 146 130 144 134 FO4%0 Fi
140 160 1 14 140 160 150 101! FO&533ED

-159- F-109



DKBrvee

DUST SEALS FOR RECIPROCAL MOVEMENT
NITRILE RUBBER (NBR)

@ Flease designate NOK Pan number and type & size on vour order.

{Example] - Typa Dimensions DKB 14 24 &5 7
LT'g.l|:-a| Sign  —— Moming| Sire of Duet Seal
described inorder of inner diameten(d); outer diamated ), Mickmess{)
and heightih)
* Part Mumber ARCS1IFS

@ Pleasz check the application mnpe on pages D-2 and 3 before selecting the type

Material

|
MNOE ATIS 4+ Matal gsal ring (SPCG)

F-110

- EG-




D KBT‘\"’PE DUST SEALS FOR RECIPROCAL MOVEMENT

H., B
{ A " EPAF
- A { Pressurm pate sysiem |
1255 Q8%
€=

i : : = Al L o B

5ot Ten swhace of the md sheuld be

o Crchoswem ) 1;- nurun? L;-FEI? ar

g - bortieshing {ALE) 1o 0.8 ko 16

i (08t 0.4 .mAa),

1 rq Spacizly under spm hiartsling

e coraditian, burishing ks required.
Mominal SiZe of DUst Seal Housing dimenskons NOK

a ] t h #d #0 #5 H B Part Mumbsr
14 24 14 24 19 BAGSIAFS
1@ 2 a ‘ | 18 i) 21 530 AADETT ES
18 a0 18 30 A ARCE1G FG
20 B o] aE aw | ARLEESEN
a2 Y] o 54 o3 | [ AR1121F5
a9 4 4.4 & & o 344 = 6185 ARA120A FS
i) a7 25 by g az ARISHS
73 40 24 40 a5 AR1536 F5
S0 42 3 42 37 ARTG64 FS
315 44 3.5 4 | 385 AR RIAGS
a2 4 32 M4 | 3! AR1ETOFS
3E 47 35 &7 | 42 | AF041 ES
355 475 355 47.5 425 ARS1453 FS
a8 s | 7 ™ 6 a8 a | TH AR1418E5
40 A a0 52 47 4 ARIFIZES
45 57 45 57 2 AFZBIIGE
50 i &0 [ E7 ARZEI1 F5
55 i 55 9 2 ARI0EEFY
G T 56 T £ ARINFGS
& i [a11] T4 T AR EMEE
B3 T [}z 7 i AREHEFS
G5 78 65 9 T2 l ARI3E1 FE
70 a4 70 B 7 ARZAE3 5
75 a5 E | H 78 = = BT T ARSBEGS
B0 a4 A 3 &7 | BRAZTI0 15
A5 a8 a5 ) a2 ' AFA3EZE FE
an 104 20 T a7 SR3R13E}
95 108 25 109 102 AR3GTEGE
100 114 160 114 107 ARLDAEGE

- 161 - F-111



DKBWPE DUST SEALS FOR RECIPROCAL MOVEMENT

_H, B
|
1 R SPRE
st 1 A5 [, Prisauie pate syEiem )
1255 a5
= o
E ¥

; R =03 or betow

{ Chdlpryaam ) | I st of 2 mﬂm_ﬂ_ﬂh—&

S o finshes by 2ufthy (GFAF) o

bumiating {ALA} w 08 fn 14

6 mRmax (0.2 te 0.4 xmAa).

1 Gpscisfy under severe |ubncaing

cordhian, Bumishing & reguerai
Nominal Size of Dust Seal Holsng dimarsions NOK
d D t h #d | #D £5 H B Part Number
105 el | 05| 18 113 ARZT42F5
116 126 | 110 | 12 118 ARSTEEFS
112 126 g T2 | 112 124 120 B AR4E32FE
120 136 | 120 L] 128 AREIEEES
125 144 125 141 133 AR+385Fs
140 160 140 180 150 AR453305
145 168 145 165 155 5 ARBTRES
180 7| | 15D 170 160 AR4515E5
165 176 | 10 14 155 175 168 i ARAGBIES
gl 180 | 164 184 170 ARATOAEE
170 190 | | 170 190 180 ARATEEES
A 185 | 175 195 165 ARABIBFE
180 05| 180 205 181 AR4AEDGS
200 225 36 - 200 224 212 T AREN4RGS
295 50 25 250 237 8 ARE2AEFE
250 275 250 275 262 ARE3BEFE
- 162-

F-112



DKHve:

DUST SEALS FOR RECIPROCAL MOVEMENT
NITRILE RUBBER (NBR)

@ Fleass designate NOK Pam number and type & size on your orner.

{Example) - Type Dimensions  DKH 10 20 5 7
|— Type Sign  —— Mominal Siza o Dust Seal
diagcribed in order of Innar diamstenid), cular diameter(D), thicknessit)
and heightih)

= Part Mumbar ARDESEES

@ Pleass check the application range on pages D-2 and 3 before selecling be oype.

MOK ATERE -+ Meal seal dng (SPGC) & Quter digmeter J00mm or less

SiEtari sl | MEOE A0+ betal seal ding (P0G 1 Duter diametss mone than 300mm

- 163 - F-113



D KH TYPE DUST SEALS FOR RECIPROCAL MOVEMENT

A =0.3 or bakew

The surface of tha rod shed ba
finished By Bulfinp (EPEF) or
bumighing (ALS) w0 06 16 p
mRmax (k2 13 0 gmPBa).
Specislyy wirlsi aten: lhbaicaring
exditien, Bumising is sequinad

Norrinal Size of Dust Geal Housing dimensions MK
] 7] [ ] | ki T ] H Part Murmbar
10 20 | g 20 , ARCZSEES
s 35 =P = B 25 L ARIDSAES
20 32 pal] e ARCI95FS
224 344 el 344 AR 120365
25 ar & § 25 ar B AR1301FS
28 40 | il 44 AR 153635
a0 42 | 30 42 AR1E8405
35 R a5 47 ARz FE
46.5 7.5 | pii | 47.5 AFMZ149 .45
40 a2 | 7 10 i - PARS ARZ342FE
45 5 & | & AR 15
50 62 | 50 | &2 ARZB31HS
55 i) | 55 &8 ARJCTIGE
&0 | 60 74 ARI187 J5
55 w | 65 7 ARI3E1G5
a0 84 &0 En ARIT20HS
25 99 B 1 85 o Bl T Pomescs
~_ao 104 80 104 ARISIIFS
95 129 55 | 108 ARIETEHS
100 114 100 114 ARAD4GES
105 121 105 121 AR4T42ES
120 135 a 12 120 136 8l ARAZZEHY
130 146 i3 | 48 i AR4433ES
155 175 g 13 155 175 tode | ARAGEIFS
ey ] 215 210 235 I AR EB-EEH_
230 255 230 2EE ARSZTTES
=40 285 12 17 240 265 g b1k ARBIIGES
@m0 275 250 275 AREIGRES
265 220 265 290 ARE4BDES
300 a0 1] 330 AREEZZREE
310 340 EIL 340 AREGARES
315 45 18 22 AE 345 18 8% &5553585
330 360 350 380 ARS741 BS
236 365 355 355 AREVELBS
440 480 18 24 440 480 | | AREDZIBS
460 480 S5 480 AREO73ES
470 %10 B % [Ten 510 2 ARBO24BE
£00 530 16 22 500 530 16 3%e ARE140B5
F-114 -1
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DSlkvee

DUST SEALS FOR RECIPROCAL MOVEMENT
NOXLAN (AU)

@ Please desipnate NOK Part number and tvpe & gize on your order,

e [Exarmple} - Type Dimensions DS 63 143 45 &
|—'F',-|:-E Sign  —— Nominal Size of Dust Seal
describes B oordes of inear diametend), outer diamesternDy, thicknessit)
and Beighiiiy

= Part Murmiar FadG00 DR
@ Fiease check the application sange on pages D-2 and 3 before selecting the bpe.

Material MOK - Uam

F-116 - 166 -



Ds I.Wr PE  DUSTSEALS FOR RECIPROCAL MOVEMENT (INSTALLED IN INTERNAL GROOVE)

H B,
h
e
—F £
A =03 er below
Tee surkace of e g should ke
= [ — firiched By buffing (EFEF) or
l_____ brmising JALE) o 0B 0 16
mAma (0.2 b 0.4 pmAak,
Spesialy wdf Abvint kbiicding
condifon, burishisg & remuined.
Hominal Sze of Dust Seal : HOK
d ] i h 3 Fart Mumker
&3 14.3 B.3 4.3 0.3 Foo0000a
0 16 B 16 12 FRO002C0
) 17 5 17 13 ' FOO0030a
1 18 10 if 14 | P04t
112 2.2 ' 11.2 8.2 15.2 FE000S00
125 20.5 | 125 2.5 16.5 FRO00s00
14 g2 14 ez 18 ; FGODITO0
15 a3 A8 3 15 = 18 g FOOOLADO
16 24 | 18 24 208 | Foo01100
18 26 | 18 i) 213 ECOn1ann
20 2B | 70 el 24 FOOD1400
224 A4 22.4 A0 264 | FOO01600
235 3.8 | 235 .5 2 e Foanizog
25 a3 | 2§ i3 23 FQ001a00
25 | | 28 5 a2 | FOO02300
a0 a8 | an 44 34 i _ FooossDo
P _ 3BE ns 48k A55 FG00E700
35 41 35 43 ¥ FQOOAID0
355 43.5 35.5 43,5 385 FQO03400
A4 44 &0 A48 A FOOIS00
45 53 45 53 43 Fp03900
455 LA 45.5 535 44,5 FOOmBRE400
By 58 g0 A £ Fo100
fi ] &1 ] &5 53 &1 =57 [5] FO004400
55 [H) G4.5 2.5 Bfl.5 FOOBSTO0
55 B3 =14 #3 £4 FoOMa500
E& Bd 56 £4 ] Fapoaa00
&0 BE [1i] [T [ F{I004B00
82 | Fi B2 piE} 2] FODEEED0
83 1 3 k| 67 FOGE400
58 N 85 73 &9 FQ005700
87 5 &7 i il FODOSR00
it} Bl i} 40 5 FO0Ea00
il B ™ a1 Fi] FooiEz00
75 BA 75 [ ] FO00E300
76 Bt 78 [ 81 FOn25000
LT) a0 a0 0 BE FOO0E400
85 95 B5 5 = Q006600
a0 100 & & an 190 95 T 3 FQDoTn0g
45 105 a5 105 100 FQUOT100
a7 107 a7 107 102 Fanes100
100 | 110 ] 10 110 106 | FO0OT200
05 | 115 108 115 110 Fa7s00
1096 | 116 106 118 111 EQoTE00
0 | 12 5 110 120 116 FODo7800

-167 - F-117



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

1 -1 z|g
A =03 or belkre
11 sietacs of the rod shald be
=3 === finkhed by buffing (EPEF or
E_____ aristing dRLE] 0 0F In 1.6k
mimEs (0.2 04 peAa)
Specialy nde see hiceing
corditian, bumnshing & requined
Nominal Size of Dus| Seal Hausing dimensions oK
d = 1 h #d #0 +5 H. | B Part Number
1ig | 12 112 122 117 FOO0ESD0
118 | 128 { fi i 118 128 123 ¥ FLODBSDD
120 130 120 130 125 FOODBTDY
125 1 125 138 152  F0s09
150 L 130 12 1A7 P00
132 145 138 145 | 133 FCR0a807
140 ) 140 163 | 147 4 FOO0ETEN
145 154 146 | 188 | 1g2 FOO0SAn
160 163 50 | 1g% 157 FOas i B0
3 188 155 160 163 F010900
160 173 160 174 167 FOO1050M
170 183 170 183 177 FC s 060
175 188 15 188 12 FOO1Ea00
180 193 180 183 187 FEX011100
185 188 7 a4 185 185 142 . FO01 1400
THY 203 140 =03 187 Fo01 1500
15 Feg b 1495 212 206 F&o11a00
200 13 200 213 207 FOOT1700
204 M7 204 297 211 | FCHIT 1800
210 224 210 273 17 FOO1 2000
215 228 e = - ey Faod0s0n
23 233 220 233 P4y FO012300
224 2a7 224 2aT 23 . FQU12400
225 238 225 23 zaz__! Fao1 2500
230 243 230 243 2a7 Fom 2700
240 250 240 253 247 | Fapi 2300
250 263 ash | PEa 267 | Faoianhn
280 275 O | TS 258 | FOQO13400
270 PEE | @0 | 285 e | FOp1 3500
280 RIS o 12 280 205 288 | 10 FOO1 3800
230 305 [ agn 305 298 | F01 3800
300 316 |__300 315 08 | FOO13800

F-118 168~



LBlrvee

DUST SEALS FOR RECIPROCAL MOVEMENT
NOXLAN (AU)

F
E o
@ Flease designaie NOK Part number and type & size on your order.
[Exampie] - Type Dimensions LBl 18 26 45 & L
__TypsSgn L Mominal Size of Dust Seal
described in order of Iner dlamatar|d), outer diametarl), thicknessit)
and higéghtih)

- Far Humber Foodd 350
@ Picase check the application rangs on pages D=2 and 3 before selecting the vpe.

Material MK LI583

_ 168 - F-115



LB I-nrpE DUST SEALS FOR RECIPROCAL MOVEMENT (INSTALLED IN INTERNAL GROOVE)

M2 B

A =0.3 orpelow
| A1=0.5 or halmy

The suriece of the rod shauld be
finkhed by bulfing (SFEF) or
Bumishisy (FLE) In 0& 80 1.6

mAman

02 1o ﬂ#EumH-tl
| ety Uader s b

icamny

pondition, bumnishing ls raguing

Mominal Size af Dus! Seal MoK,
d ] t h +d [ +D +5 H B Part Mumber
1B =0 18 | 36 23 | FQO013CH
20 “8 20 28 244 FOo014C0
g an ] 3o 23 | FODESICD
g4 a0 45 & 224 0.4 267 5 FONMECD
25 aa 25 a3 23 FONGTEBCD
5 34 26 34 30.3 FOOE41G0
] a6 28 a8 323 FRnOEaGn
3 a8 an ) a4 Fa002sc1
315 305 315 | 935 355 FOi027C0
A8 40 FEE a5 FnSEa0
14 iz M | 42 38 { FOOZBSGH
35 43 AE 4d a3 4 | FLM051 S
355 455 AER 4315 an5 | FO0024C0
18 46 iR 45 | 42 | Fage o
40 i 0w [ 48 4 ’ FOA00350
45 53 5 6.5 i | 53 44 g FOO03RCA
4B R 43 B 52 FERgT2C0
Al E& Bl B3 54 Foon41Ca
55 €3 8L &3 58 FOOD45G1
56 [E &5 B4 &0 FLOD4aC
B 5 ] & [F FOO2BACH
Bl =) i} G [ Fanodac
65 T 63 71 &7 | FOO0SACH
&5 73 #5 73 & | FOOOSTG
it a0 i) an T FOOOsaCn
T ai i Bt | T& FOOOa20n
TE a8 76 a5 o FOOOEI00
[ 80 a0 a6 BE FOnas4Go
E5 g5 g 8 5 95 ) ’ FONOGECH
B0 100 a0 100 3 FOQOO7OGE
55 105 95 105 100 FOnaTi Gn
1060 110 106 110 106 FONO72a0
105 115 105 115 110 5 FOOOTECD
T = 12 122 117 Fo0082C0
125 138 = 145 132 FIOnas Go
140 153 140 155 147 FOUOaTCH
150 183 150 163 157 FQUH 01 Gl
180 193 T 0.5 180 183 187 B FO0111C0
185 108 185 196 162 ~ FO01 1360
200 213 200 M3 207 | FLO11750
210 210 225 Fikd | FO1 2050
250 265 ] 11.5 250 268 | 258 10 | FOO131C0

F-120



LBHvee

DUST SEALS
NITRILE RUBBER (NBR)
FLUORORUBBER (FKM)

@ Please designate NOK Part number andd type & sige on your ordar.

[Example] - Type Dimensions LE:H 12.5 ECI.:E 45 B

—Type Zign —— Hominad Size o Dust Seal
described i ardes of irsee digmetan dy, outar digmaterD), thicknossig)

and hetghiih’

« Parl Mumbar CLOA4 70

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

Standand ¢ NO¥ ASDS
Waturind Heat resistant kyps © 0K Fas?

-171 -

F-121



LB H TYPE DUSTSEALS (INSTALLED IN INTERNAL GROOVE])

R =03 or badow
A =l.B or balow

The syriige of tte mu shoud be
finighed by Balfieg [SPAF) ar
burrighng (LB &0 B 0 16 »
mAmax (G2 W 04 g mRa.
Spedally untar sevamn |ebrioming
canditon, bumisking i reguied.

 Mominal Size of Dust Seal Houslng dimeansions Standard [ASOS) Hesat reststant (FA57)
4 K] t h I'I'.'I_ 10 45 H MK Pt fumizar | Moriinalnombar | WO Rait Muriser | Nomimal eemizer
125 | 205 12| 05| 163 CLOS4TOT LEH-12.5
14 az 14 =z 18.3 . CLO43200 | LBH-14 |
1B 24 18 24 2na CLO2as:D LEH-16 CLO3CE | LBH-16F
18 | z6 | [ 18 26 22,3 CLOO 160G LBH-18 CLOOTICE | LEH-18F
2 28 4% | 6 | =20 28 243 5 CLoa Ton LBH-20 CLIH7Ge | LBH-20F
2% 30 22 a0 | 263 | CLO240CD | LBH-22
224 | 204 224| ao04| 387 CLEORECE LBH-22.2 | CLOO2GCS | LBH-22.4F
o5 | 23 | 25 33 203 CLOOZICO LBH-25 | CLOO31CZ | LBH-25F
_ 28 | 98 | 28 a8 323 CL004.3C0 LEM-28 CLods20a | LBH 23F
a | 38 1] 38 34 CLOORICT LBH-30 CLISNY | LEH-30F
35| 385 315 3ms| 356 CLOOS4CE | LBH-31.5 ] CLOOS4CI | LBH-31.6F
L EE 2 | 40| 96 CLOBRICO | LBH-32 CLO3ERCE | LBH-A2F
3 | 43 3 | a3 | | Cloos6C1 | LBH-35 | CLOORECA | LBH3SF
355 435 | 355 435] 305 CLOOTICO | (BH-355) CLOOT2CA | LBH-355F
8 44 35 4% | 40 | Cl0335C1 | LBH-38
K N a0 48 | 44 CLOOTTCZ | LBH«th | CLOOTFCE | LBH-40F
45 &3 5 i 45 83 | 4 e CLOQBSCY | LEH-4% CLOOBSCS | LEH-45F
% | 8 : 50 58 | 54 _ CLOpE7C3 | LBH-50 | CLOOBTCS | LBH-50F
B &1 53 Bl | &7 CLHMICO LBH-53 CLO1D0C2 LEBH-53F
= | 63 55 3 a5 CLOTQaC] LEH=55 SLOi0acE | LBH-55F
54 &4 5 &4 B0 GLOTOSCT | LBH-56 | CLOVSCE | LBH-S6F
&0 3 Al Ef Bd GLO1OFE0 LEH-BO CL0107CE | LBH-G0F
(] kil (i 71 B7 CLOlgac LEH-f CLOTEACE | LBH-AaF
&5 73 85 73 ) cLo1sca LBH-65 Slo11s52 | LBMH-65F
&7 75 B7 75 Ea Lo 18 LBH-BT
7l 80 70 B 75 CLO121G0 LEH-70 CLOM21CA | LBH-TOF
T 21 R Bt T8 CLO1ZSCO LEH-71 Cloissca | LBH-TIF
_h a5 =] B5 L] CLOETCO LBH-T5 CLaTca LBH-7EF
&g a0 - 8 B B0 B 7 GLof3ac1 | BH-E0 CLO12853 | LBH-A0F
B85 g5 B5 05 5 CLO 4200 LEH-&5 CLOT42C3 | LBH-gEF
80 [ 100 a0 | 4oo0 &5 CLO49CH | LBH-Sa | Clovdscd | LBH-ooF
95 105 oE 05 [ 100 CLO15260 LEH-85 Cloiepcy | LBH-posF

Ramark } The Part number and the cne stamped’ on the product might be differant in case of the hest reslstant type,

F-122
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LBHTvee

ik A =0.3 o bk
Fl1=0.5 or bakow
The surfisce of the rod shaukd be
ﬁ— o fishad by hulfing (SPEF) or
s Bumiching (RLE) fn 0 10 16 u
mAmar 0.2 o 03 amAa).
Sgechily nder seewn lebrcaing
s, bernshing & regured
Momnal Siza of Dust Seal Howsing dimensions Stancard [ASBCS) Haat rasistant (F357)
[ - S O T B__| NOK Pari urher | Mominal rroer | NOH et Humer | Moeralnuber
T 100 | 110 | 105 ] CLO154Ce | LBH-E0 | CLOTG4CH | LBH-aor
106 115 105 115 11 | CLOTECD LEH-EGM
106 116 106 | 116 111 CLE 8200 LEBH-ES
10| 120 L B [0 | wo | g | 7 Cloa4Boo | LBH-e0 | CLOM4BC2 | LBH-30F
12 | 122 ECAEAEE cLoisece | LBH-88 | CLoiesCs | LBH-5F
118 | 128 115 | 125 | 120 | CLO47RCO | LBH-88
i1a | 128 118 | 128 | 123 | CLO46BCO | LBH-100
125 | 198 186 | 138 | fa@ | 3 | cupivico | LBH06 | CLo1Tics | LEH.100F
133 145 132 145 138 CLO17400 LEH-112
10| 153 140 | 153 | 147 CLOITOCY | LBH-112A | CLOI7SC4 | LBH-112F
145 | 158 " as| 145 | 188 [ 162 | CLO182CO | LBH-118
180 | 183 “[ 150 [ 1ea | 187 CLOIBECD | LBH-125
gl 1M 160 1 167 CEDTAACT LBH-130 cLoiescs | LBH-125F
174 . 160 | 174 | 187 CLO4A7CO | LBH-132 =
185 | 178 | | 185 | 178 | i7e CLDi80CO | LBH-138
170 | 185 [ 11 14 | 170 ] 185 | 178 | 18 | 5 CLOTHGCO | LBH-140
175 | 168 175 | 18 | 1ge CLOT93CO | LEH-145
180 [ 193 180 | 183 | 187 cLo1seCt | LBH-150 | CLO186C4 | LBH-160F
i 180 | 194 | 187 CLD4BICO | LBH-156
200 213 T 85| 210 213 | 207 -] B CLO189CA LBH-160 CLD199C3 | LEH-145F
a5 | a8 206 | 218 | 212 CLO4MBCO | LBH-185
210 | 283 210 | 283 | 217 ClOdzeG1 | LBH-175
724 | 237 224 | 237 | 231 CLO2MGT | LBA-1BD | CLo2oac2 | LBH-180F
240 | 256 | 10 | 13 | 2an | 256 | 248 | 11 | CLO300CO | LBr-180
250 | 2B B [ 12 | =50 | ee6 [ 28 [ 16 | | CLO207C0 | LBWbaon
208 | 10 | 13 | 0 | oo6 | 288 | 11 | CLOZE7CO | LBH-204
280 | 908 B | 12 | PA0 | ook | @88 | o CLO12CO | LBn-224 | CLOZIZC3 | LBH-200F
365 | ars | 10 | 1A | %58 | 375 | @65 | 11 s | Cloaoico | LEs250
500 520 1.5 155 | 50 ] 514 125 CLOSEICD LE=H-240

Femark j Tha Fart number and tha ona stamped’ on the groduc: mighl be diferentin casa of the heal ressstant Wpa.

-173- F-123
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HBY rvee

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

@ Please designate NOK Pam number and type & size on your order.
(Example] - Typs Dimensions HBY 5 51 6

[
I—T'p'pe Sign  —— Mominal Size of Butter Ring
describad in arder of innar digrmebend), outer dameatan D), and heightih)

« Fart Murriar FOOTaEFD
@ Plesse check the application range on poges D-2 and 3 before seleding the type,

Material HOHK U801 =+ MOK - BOMP

-175- F-125




H BYT‘IFPE BUFFER RING

g HOW TO DETERMINE B DIMENSION

12553 g Flease determine B dimension accordng ta the table
oy bsborw. Il youu requine largar B dimension because of the
eylindes configuralion, phoase consull MO

Vmiman S e ISMiPE 4384Pa S0MPa
B Cimansion d-4-0.4 d40.4 d+0.25
Eﬂlﬂlﬂ
_ iy R=03
Eeopo or balys
Mominal Size of Bufter Rng . Housingdimengions. O
i [ h #d FIa] | H Par Number
355 &1 35,5 a1 FOOTASFD
40 56,5 a0 55.5 ECNEEAF
45 50.3 45 0.5 FQO254F
L 8.5 50 65,5 FQU2I5F1
65 0.5 BG 70.5 EQ0zEEET
[ 75.5 £0 755 FO0257F
(1] 3.5 &5 an.s FCOaBaF
0 B5.5 T 86.5 FoOD4aE
75 0.5 75 806 | FOO245F1
30 855 Ba 855 | FLOR4EF
85 1005 BS5 1005 1 FCO25gE]
a0 105.5 Bl 1055 i FI02E0F1
a5 1105 55 1105 | I FQOSTSED
104 1155 & 100 1155 8 i e
105 1205 105 | 1205 : FOoezard
11 1255 110 i 1285 FON2EEF
115 135 115 1 130.5 FOORERFD
120 1355 | 120 | 1355 i FOO263F
125 1405 | 125 1406 FJa4zeFo
130 1455 130 1455 FOOEE4F1
132 1475 132 147.5 FOaB4F
185 150.5 135 180.6 _ FOUac4FD
140 155.5 140 158.5 FOO2sEFT
150 1855 150 855 | FeReTirF
16D 1755 160 i7B6 FOodasFi
170 1B5.5 170 1855 FOQOEIIFD
1B ) 1956 180 1855 FQOs1FD
160 2055 B 2065 EOOELRED
0 221 a7 200 21 & FOOEI0FD
0 2491 : 210 3 FQORI4FD

F-126 176 -



HBTSrvee

BUFFER RING

RAREFLON (PTFE) + NITRILE RUBBER (NBR)

W Plzase designate NOK Purt number ond type & size on your order,
(Example - Tyoe imenalons HBTS

|-—T5'nl Sign |— Worminal Size of Bulfer Ring :
dascibed in prder of mner dameden|d), cuter dizmeter| T, and height{h)

» Parl BMumbes

@ Please check the application range on page D-4 before selecting the 1ype

40 555 58

GEOTOTVR

Matarial

MERC 18 F = NOK AG26

177 -

F-127



111 {-O—

12556

2

o Extrusion geg ¢ d
"

SFEF

HOW TO DETERMINE B DIMENSION

To determine + B dimansion, please refer bo the graph In the dght for The
rresimum setruglon gap (alao sster pEga 36) comidenng the ecoentrieity of

Fesrrere bifrd @ (o miufire:
o5

IR =03 or bakw
The surlace of ths rod should bs

finishad by bafing (GPAF) or

hiimishing (RLE) 16 0.3 t 1.8

mAmax (02 o 04 umAL

. under smeera (ubricatisg

congition, baméshing |5 nagersd,

aperaing conditon s or
g \
[
i iy
i ™
m 0z
g il a8 a n
A pscade MPal ———
Extrusion Lirm
Mominal Sizeof Bulfar Ring | Housang dimansiord MoK
Mominal Mumcar 4 o h ] va 0 H Part Mumbar
HETS 40 46 555 i A1) ) EE0TITVE
45 a5 oY | 45 Bh.5 _ GE0ToavE
0 50 BE.S { =) B5.5 EEO T2
=] ] 05 E5 TS GEEITI0VE
€0 &0 7855 | B 7E5 EEOT11M2
&5 ] A0.5 ES BO.5 EE07 2
8] i) B5.5 T B5.5 ' GEOTIVE
75 75 40.5 &3 75 90.5 s GEIT14VE
£l &0 I 95.5 BO 85,5 : ES07I5VE
£ B | 100s 85 - 100.5 GEI7IEVE
B0 | % | 1055 % 1055 GEA7ITvE
o | 100 . 1155 100 1185 E50718vVE
10| 1 |  {9ES 110 125.5 | GEaTieve
120 120 1955 120 1355 GR07TOVE
130 120 1455 13 1466 | GSI721V2
140 140 166.5 140 1555 | Gs0TeRVE

F-128
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RYTTTPE

WEAR RING
RAREFLON (PTFE)

@ Please designaie NOK Part number and type & size on your order.
{Exampisl - Type Dimensions HYT 2 &

— Tyl Sign I: Maminal Siza of Wear Ring

described In ordar of FHcEmsesst) and I'IEII;I']III'I]
= Part Hurmber GZ1251v0

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

Matarial MNOH DETF




-

=]

RYTT\"PE WEAR RING

#iGne rol langth s f0m

TE dimension shaukd b
H1 datairined acsanding
to the padlang used.

han
FOH

|/ &
AL 3 r. D45

= -n;- —
“Tha Ineer surfece of the cylinder tuba should te finished By honing
{&H} or burniahing {ALE) & 0.4 o 3Fsm Fmax (01 o0 we Rl
Eparidy Mrmu_alwi::mu GHMIHEW I raciilnad,

[Aeemark) Detarmenn the bngth of waee ring = L aceending to
the farmuka el

L=wn - (D-t} -8

o
| N4
Nomina Norminal Size ol Wear Hing Holsing dimensians NOK
Murmbar i h | f al id H F!EH.Irrlh:lr
AYT & - g | A=—=15 18~E3 D=4 B aaEsvo
10 10 12 33~/ 10 GZ1288VD
e 15 153 41 - 130 T GZ126AV0
it 2} 2e=d BE - 140 20 a2 28V0
25 25 P BE~s05 25 GZ1285VD
a0 25 30 3~65 | 112950 B—5 a0 GT128EVD
5 3E | a5~B 152 ~%00 | 35 GZ1287V0
40 4% 448 160~350 | 40 | GIi2eRvD
45 A3 | d4e10 165 ~ 400 45 GZ1299v0
| =0 Sr-11 205450 | a0 | GZ1300V0
&L 4 55 E~11 230 ~- 520 ie L= GZ1301v0
B 60 715 260 ~ B30 . B0 GZ1302VD
0| 70 E—2b 290 — 1000 | 70 GZ1303V0

AYT type wear iing of cthar dimansions han the Above can be seklable oo demand.

- 15N -



WRvee
WEAR RING .
FABRIC REINFORCED PHENOLIC RESIN

@ Fiease designaie NOK Fan number and type & size on your oeder.
{Examplel - Typa Dimensions  WHR 14 18 B

L_.Typa Sign |— Maminal Size of Wear Ring

described in arder of Inner diamaten(d), outer diameler|D), ard haighi(h)

= Part Number Gwiaz41Po
W Fleasc chock the applicetion range on page D-4 hefore selecting the type.

haterial MOK 12RS

- 181 -

F-131




WRT\FFE WEAR RING (FOR U TYPE PACKINGS)

Heg
‘='$ 1 /ﬂ'ﬁ'
EE— 1—_ 2 e u..ﬁ"'t;"pi;”’“!‘:-i':ﬁi- g B ‘mq"“m'
| = e o
| : \\ Ramove bums and cusriums
g o e
glE £ = o '
E &
& i
Femsark} B dimersion should be
g o1 Eho

S ot <7 ng_ . _

hol i T SR R Fi=ll.2 o beow

| ! The ifieer surface of $he cyfindar fube should ba finfshed by honing

(B} o burmisning (FLEY 12 0. 30 3.2 4 Fereas {01 1008 i RE).

Spectally tndar svara lubrizating conditon, bumishing & reguired.
) Mominal Size of Wear Ring Rousing dimensions MK,

el Ml e b h 1 i #D H Part Number
WH 1B 14 1E 14 18 WO PO
192 15.2 19,2 152 18.2 GRS PO
20 16 20 18 20 G O2aEP0
= 18 22 18 2E GEWI44FT
24 20 24 | 20 24 GWOR4EPD
s 21 25 B 21 26 B GWOZ4EPD
BE Bp 2 2o o6 G024 TR
2L 24 28 24 28 GEED248P0
30 26 | an 2 26 an W02 45P0
| 27 | & a7 A1 GWI2EDPD
315 275 | 318 ferd 316 EW02E1P0
3 28 s ] ax G SEPD
25 ]l a8 3 35 EWORESPO
an4 a4 &4 a 34 354 10 LEW02E4PD
n5 3.5 356 : 35 6.6 GWOEEEPD
] 34 Ak 34 dg GWI25EPD

4 38 4l 35 &1y GWI2ETFD
1] a7 T ar i1 GWOZEEPD

4 S 4 38 4 [ Gwoesero
445 g1 ] 445 345 445 GWORELPD
45 & 45 43 4h | GWO2E1P0
oot 45 50 45 Sl LEWI00ER
515 465 616 {5 465 1.5 18 GWozesRn
55 B 55 50} 55 | GWO2EIPD
55 & 5E 51 56 | EWa010P1
i 1 55 &l 5 £ W01 5P
&1 | B8 Bt 2.5 e &1 GWo2ETFPO
a3 | =g B3 58 B3 GWO2EERD
[ | &0 BE &0 65 GWO2ESE0
[ &1 BE &1 B GWazToRD
5] i [ G B | GWOZTIPO
i) £5 70 o 3 70 a8 GWO015P 1
il | il 71 ] 71 ] GO aEP
i) | 70 78 70 - S GWI021P1
TE | T T 71 Th GWOT4ERD
] TS B0 75 Bl - GWOZT
a5 73 B 78 a5 | CWI30P1
b ] B By o 5 a4 af | o8 CWOSER1
&5 | &4 o o5 BE GWOHETF
100 i 104 04 100 G004 1P3

F-132 182-



+0
b
#0HE

Aemark) B dmension shouid be

T GH :; S um?ﬁg el
R — i W W éﬁéf— - 2
h e e e A=0.3 0r balow
Pl The faner surtace of the ayliedir fubs shouid be nished by faniag
| [GH) o bumiting (FLE) 10 04 to 3.2 m Amax {31 15 08 gem Ry |
Sipechuly under Sera letii g condilen, bumishing té raqubed. |
Norminal Size of Waar Aing Houzsing dimansions O
hluml:al Murndiar 3 0 fi=- % I i id | r'g_#g H Parl Husmbar
WR 105 99 T - 2 | 105 . BWIETIPD
114 04 110 | 10l 118 GWODE1PY
112 106 12| 3 [ 108 T2 | GWOZEIPD
i15 g | 115 | 108 15 GWDISEFE
| 14 120 3 114 120 30 GWODESF 1
125 118 125 e | 125 GNOZESPD
130 123 130 123 13 GWODBSPT
132 125 192 | 125 132 GWOZBSPD
140 133 40 | a8 48 133 140 35 aW00T5P1
150 143 160 | 143 160 SW0DREF1
157 180 T T 150 167 e GWOZBTPO
e 153 160 183 160 GWIagaPE
165 157 165 | 157 185 GWDIBIFD
170 162 170 162 170 GWO2S0PD
180 172 180 45 172 180 45 GIWD1 4P
1 T g | 177 186 )i ] ]
190 182 180 182 | 180 GINOZI3PD
182 200 192 200 | GWO10aP]
208 187 208 197 205 GWD121P0
210 202 210 2 210 _GWozaePr
Pty | 12 220 o #a 220 1| GEWORITRD
) | =16 204 216 224 GNP
725 217 285 4 217 225 GwWo 15F1
&0 222 23y | 222 230 GWOI00PG
240 3z 240 54 233 240 55 GWOI01 PO
250 | gz 250 242 250 GEWD 2P
260 252 260 s | o600 GWOIGSFD
& 252 270 L] 63 270 60 GWO30 PG
= 275 oo 275 267 276 SWOISPD
pra =52 260 poiiy 240 GWO3I0TFD
Fh | =39 27 g 207 GWDA0ERT
300 24z 500 70 292 300 70 | GW0sPD
312 304 I a4 312 __awoiioro
332 324 832 | 324 332 | awo31iPg

S183 - F-133



WRT?PE WEAR RING (FOR PACKINGS OF SPG AND SPGW TYPE)

__' e fh!ﬁl iﬂ'ﬂ'—-ﬂ'

RAernens borrg and Sverbims

55

Resmari B mersdn 2holid e
determingd accarding

Jey GH fi the pakirg uged,
045

B F=03 ar hedow

The Inner surfaca of tha cyindar tubs shoulé ba finkshed by honiag
murwmmm (AL} 0 0.4 3.2 Renme (01 10 08 am Paj
ally ynger severe lubriczing condiion, tumishing is mgeined

Momanal Size of Wear Ring Housing dimansions I
i et T T | T ‘0 i Part Numbes
WH 3 26 an 26 a0 GEWO24ERD
3159 2r G 41,5 ar.a 31.5 GWCES1P0
32w ] 32 a #a 32 G4 PO
s 3 aE | a 35 | GEWO3EFD
35EW 3.5 a8 315 355 GWEB16P0
40 % 40 » 6 40 g EWa317FD
Asw 40 45 40 45 EWEIEPD
B 45 ] A& 50 GWWe2Tar0
55V &0 B 50 55 GWGA1GPD
- SEW 51 R& 51 5F AWI320P0
BOW 55 B | 55 50  GWaziPo
G 56 =3 i4 g &7 GWOIZZR0
a5 &0 ) ' 0 65 GWO3zIPD
BAWY s B4 G4 2} GWOA24PD
oW 85 70 = 65 il " BWORarT
TIW A1 Fi| &5 ™ GWOARER0
T 7 15 m | 75 EW03ETRD
Ao 75 [ m | BO GWDO2SP1
= 85U 78 85 ® | B GWOIZIPD
el 84 0 & | a0 EWDIIHRD
a6\ Be | 95 ks | BE GWOAIFD
100V a4 | o o4 100 GWOII2F0
108w | 1oz | 10a 5 3 0 108 i5 | BWO033aro
oW | 104 | 110 64 | 11D | GWO3I4AFD
112 106 | 1 108 | 12 GWOIISFD
1204 114 120 114 | 120 GWO3IER0
125W 115 125 | 118 | 125 | BWwozia7TFo
1w | 1m 130 | 408 | 130 GWOZIARD
140l “ 133 140 a5 133 140 | GWOIIeRD
1500 | 143 150 20 | 143 156 | m | GWosOPD
160w | 153 160 | 163 160 ' GW03I41P0
170w 162 170 | [ & 70| GWHB42FD
1B 172 180 | 172 180 | GWOE4AP0
L 1g2 140 : ' 182 190 | | GWD344P0
200W 182 20 | o e 200 | - | GWO34EPD
P ) 188 204 | 155 204 | GWICHERT
v B0E z0 4 are se | AWOS4TFD
AW 21§ 224 216 N GEWDEBFD
_ EEw 217 225 217 225 GWEEOFD
230w 2o 230 s 230 GWO350PD
24004 232 240 30 232 240 a0 GWIES1FD
250w 242 250 242 250 AWDRE2FD

F-134 - 184-



KZTrvee

CONTAMI SEALS
RAREFLON (PTFE)

W Flease designate NOK Part number and type & size on your order.
(Examgde) + Type Dimersions  KZT 14 20 5

|—_:1,.r|:|~e Zgn —— Momimal Size of Contami Seal
descrinad In order of nner diameten(d), cutes dizmesen D), and haight{h)

* Part Number GZI000ND

@ Flease check the application range on page D-4 before selecting the fype.

Matarial ROK O5IF

- 185« F-135



KZTTYPE CONTAMI SEALS

H—ig.l

2y~
— Ki | —
| s and ﬂ“ﬂufﬂ*
2z ’*ng(']—
Fl:amarh'] & dimersion should b=
ﬂ!’;"‘a&ﬁ“ﬂ"“
_@ g H-D.E url:inl.l'
Th Inser mﬁa of e cxlinckn tube oukd be finished By horing
6H) of bumisfing {RLE} i 04 to 3 Zam Amax (01 08 o Ra)
| Spatialy urdr sewse lsbricating conion, bertlshing & i, |
TOmInEl Size of Contam) Seal Hmw dimesans HOK
mﬂnﬂl Nl.l'ﬂlﬂf Ij "'n |'| "d 1”3 r H -Fal'i.m.l'mhﬂ'
KZT_20 14 20| 4 :-:n 8| GZI000VD
25 15 25 B 25 Fx) GZA00VD
30 24 30 24 30 28 (3230020
55 255 a1.6 255 1.5 25,5 GZR00AV0
) o6 e 0 £ 30 | Gz
5 29 a5 9 35 - | G23005Y0
35.5 295 95 & g 05 96,6 95 wi QAZIOEND
4n 34 40 a4 40 38 G2I0TV0
45 349 45 L] | 45 43 GEIO0EVD
50 44 Fi) i ] 48 5230020
53 47 B 7 53 5 GZ301OND
55 48 55 48 S G20 VD
55 &0 £G % 56 [ (37301 2N0
a0 b | £0 B4 &0 £3 i EZANT AV
[ AR &3 7 B3 &1 S23014W0
BE ET £5 57 €5 [ EZ3015W0
70 B2 A | =] 70 ] GZ3D1EVD
71 B3 i | B3 Fil 54 GEBIH?W
75 87 75 87 | 7% 73  GEsvieva
) 72 80 & T2 8 78| B2 GZ3018vD
BS 7 an ir a5 Ha EZF020VT
5 52 30 & 40 BE GZAMRTNVD
s a7 a5 87 a5 a3 . GZI0EEVD
100 aa 10 a2 100 8E GFI0EING
108 37 105 | a7 106 102 G2I024v0

F-136 - 186 -



)
1 -
T
T T o o
!I xmeed ‘Bamoea burms and averturng
. #
E Pl - ESMQE_ H X .':;. .
1 PRSPt Remark) B dimension shauld be
e g T
h 5 e el _- = A=0.3 o hokow
Tre onar surkce of the cyinder fuBe shoud e Talzhed by Aoy
[GH) or burnishing dALEY [ 04 b3 2em Amas (01 10 0.8 pm Pa)
Spaciaty undar 5everk lebrmaing condtion, bumishing = rouird.
: Mominal Siza of Confami Saal Ha dimenslons MOK
SRR FRATY " L e T T} = +b H Part Murrber
KZT 110 02 10| 02 10 108 aZaozsvn
112 104 112 104 112 110 - GZIN2EVD
115 107 115 107 118 113 _ L30TV
126 118 120 EE 120 118 | TE02ENVD
125 "7 135 n 117 125 123 | & EIa02aN0
130 122 = 122 130 126 | GEFE0A0N
138 127 135 | [ 137 | 135 183 | | GZI0aiNg
140 13z 140 a2 | 140 136 _| GZICAIVG
180 142 1500 142 150 145 | GZ30aave
160 152 160 152 160 | 158 | GZ3034V0
170 w2 | i | 162 i/ | 18 | @EZ303sV0
160 i7e | 18D 172 180 178 | GZI038V0
180 e | 190 182 181 168 GZI037TVO
200 10 200 152 200 1@ G23038V0
290 20 Z1D 202 210 I Q7300
a0 212 =20 el b | 213 IO
e 215 eid 216 224 222 G v
50 22 240 22z 250 2R GZ3042V0
240 oam 240 B 240 238 EZ3045Y0
250 247 280 | g [ 242 | 2% 245 aig | GIsoaav
260 252 260 | 2 | @260 258 | GZ304EV
270 P 2 a2 270 | oER GZA04EY0
240 e 280 | 272 20 | 278 GEZ3047V0
20 { pEc | 00 T 2040 #EA HFAEVE
a0 zEa | 3o o) a0 o8 GZA043V0
3 e 3140 e 310 08 GZINEOD
320 312 320 312 320 318 GZ3051VD
Adi a2 340 352 B4 34 GEINEE0
350 342 350 34z 350 348 | GZ3I053V0
360 [ 50 ase 360 358 EEMSAVD

<187 - F-137



B RT2T"I’PE BRTsT‘I’F'E

BACKUP RING

RAREFLON (PTFE)

BRN2rvre BRN3vee

POLYAMIDE RESIN (PA)

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

BRT2, BRN2 TYPE

BRT3, BAN3 TYPE

[Examphel - Type Dimengions BRT2 B 18 2
' I
Ty Sign L MNominal Size of Backup Pﬁn?a
describad in ordar of Inner diamstend), ower SametenD), and hicknass)
* Parl kumber ENaTTIVD
@ Please check the application range on page D-4 before relecting the type,
BRARTZ ANDATYPE © MNOK 15YF
Material MO 31BF
BRN2 AMD ITYPE @ NOK BONP
- 1RR-

F-138



B RanPE, B RT3T"|"PE (MATERIAL: NOK RAREFLON) BACKUP RING

B RNzT‘I"P Es BRN ST‘I"PE (MATERIAL: NOK POLYAMIDE RESIN)

i ‘0 | ' i :
| . ; .
| 7 | » - T
¥ i !
o= e ==
(Basasn; | Ercless)
o cut Biazcut Endiess
ROK, bype BRTZ BRTZ2 ] BRNZ BAT3 BAT3 BRMNE
|| NOK material sign 187F 31BF A0NF 189F FEF EOMP
\ Tomna Size o sacuup Fing NOK N NO HOK NGk NOK
d K] t Fan Mumbar Fart Numbar Fari Mumbar Far Mumber Part Mumber Fart Humber
8 18 BN4TTAIVD | GN47TIFO GNE01G0 GMOTESYD GNGTRSFD GNE10101
16 24 GG T 7D GHATT4FD GNE10200 ENU]’EEM'D GITIAFD EHE1_5]ED1
14 24 G T T EIH??-EFI:] EN103I00 GHOTA5VT GHIT4SFD ENETOE0
s | 28 | GM4TTEVD GHA7TErG GINEI0400 GMNB44EVE | GNES4SFD GHEI40T
16 25 i_”gq_mrrm GNATTTFO GNO10600 GNOTS1VD GNITSTFD GNE1 0501
13 | GMATTED GNATTRFD | GHRO10600 GMEITAVD GEMEATTFDR EMET0E01
a1 ENATTEV GHATTAFD | GNGI0T00 GMBLAEY D GMELLEF] (hE1 0701
& 24 | GN4TBOVD GNA7ROFD | GNB10A0O GMEAATYD GNE44TFD CRb 1 0501
& 2 GH4TETVD GNATEIFD ] G000 GMNOTE2WD GMITEZFD e g e ]|
A1 GHATRD GN4TEZFD | GNOTI000 GNG44aD GhEL4EFT GMNE11001
2 25 GN4TBIVD | GN47BIFD GNGI1100 GMEHaVD GHE44BFD GHE1 1101
24 | 30 GN4TBIVD GHN4TBAFD GNET1200 [ GNS4SOVD OME4S0FD | GNE11201
s GEH4TRSD GN4TBEF] GNET1300 GNE4E1VD GMBLETFD GHET1301
25 | 315 GMATEEWD GNATRSFD GMGT1400 GINBAE2VD GMESEZFD | GNS114D1
=5 35 G a7y GHATATFD GEHBT1500 GNOTEI VD GMITEIFD GhE1 1501
| GNATBEWD GH47BEFD |  GNST1600 GMNBAEIWD GMG453FD GhET 16D
255 | 355 GM4TEEVD GN47ESF0 |  GNS11700 GNB4ELY D BNE454F] GNS11701
& 449 G4 Ta0¢E GH47EOFD . | GNET1ECO GMBAES YD GMNE4EEFD GHET1BC
=0 5.5 GhdTaivs ENATRIFD | ENST1 800 GMEdEEY D IZiN-EJIﬁFﬂ EMET1E0
449 GEh4TERVD GHATLEFY GHE12000 GMELETVD ENESSTFED GHE1 2001
4 GH4TISD GH4TEIF0 GNEI OO GMG4EWE GMELEAFD CAHE 210
o 40 | Gk TR0 AN47TRFD ENa12200 EMNAIEIVD I EAMNEIETFT o7 L o] |
43 o | G4 TOED GNATEEFO GHNa12300 GHREAEDVD GMEAEDTD GSME1 2301
HE | 41E [Eh4 TEEW GHNATEEFD GNO1ZA00 GMB4ENWD GMELE0FD GEhE1 2401
445 | GN4TETVD GN47OTFO | GNE12500 GMHEAET WD GhHEAETFD ARG 250
24 =] G TOEWT GHATERFD { GNA12E0D GMHNELE2WD GMELEZFD R 2801
a5 45 G4 TEE D GHATERFO GNS1E700 GNE4EIVD GNE4EIFD GMNE12701
] GM4B00VD GN4S00FD GalEIZa0n GNOB1EYD G 16FD GNBI2BD
AR 45 3 | GH4B0TWR G401 FO G190 EMNELEAVD GMRLGAFD e 200
E1.5 | G4 GH4302FD GHE13000 GNEI0VD GMEIAFED GNS13001
] GNADSOVD GHA050F0 GNE13100 | GNG4ESVD GMELEEFD GNE13101
5 GNABOIVD GN4303F0 ENS13200 GNS4EEVD | GME4ESFD | GN§13201
4 | B5 | ENABOSVD GHAA04FD (3N9713300 GNSAETVD ENGAETFD GNE13301
| 55 GH4BOSD GH4805FD GEhE 13400 GMELEAVD GNE4EIFD GNE1 3401
[ [ CNGEDEND GHAS0EF0 ENE 13500 GME4EIVD GMNE4EEFD GHE13501
47 GRABOTVD L3M4BR0TFD GHS13E00 GMNELTIVD (R4 TOFD G BT 3600
G GN4BOBVD GN4S0BFD GNEIATO0 GMB4T1VD EMBAT1FD ANE13701
T, ] ENA3IEV0 GHAZ35F0 END13800 GNSIEVD | GNBIOZF GRS 380
B8 | EMEROSND GNGEOAFD GiNS 13900 GNS3ZIVD | GNE32BFD N1 3901
=] ] | GN4EIIVD | GN4BOIFD GHE 14000 GME413VD |  GNE413FD GHE1A0T
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BRTQT‘I’PE, BRTsT"fPE (MATERIAL: NOK RAREFLON) BACKUP RING

BRN 2T‘|"PE, BRN3T"|"FE {MATERIAL: NOK POLYAMIDE RESIN)

| D N | D a
: i o : I'II :
W e BB L=
ui_;m- ~ T SR . ———
H=T AT {Endiassg]
Typs of out Brasat Endless
NOK type | BRTZ BATA BRAEZ BATA BRT3 BANG
WO material sign 197F F1EF BONF 197F I1BF A0MP
\ Hormmal G of Backup Ang NOK HOK MO MK G MOH
4 Ci Fiart Murmer Far Numbar Part Mumber Fan Mumber Fart humbér Part Mismipas
a6 £5 GINSE1 OV EhE1GFS GH_E!‘ED GME4TIV0 GMNEST 20 NS0
Ea GR4E11VG 48 | PG [l gin) Eh=lu v AMB4TIVD QMEATIFD G2
=15 & | Gk TEEYD ERATERFT ENE143 00 GNEATIVD EHH:HF:- ERR4300
&0 m | GN4ETEVD GHAGTERY ENS1 4400 SNV OME444FD QME14401
7| GNAZ1 VY BMag1zF) GMB146CD GNBATEND GME4TEEC | GNO14501
76 GiN4E1 VO BMARTIFO GME14E00 GHEATEVE CMNS4TEFD | GNRi4EDt
8 | 73 GNAEIAVO GNAR 14FD GNBTATOO | GNBATIvD GNEATTFG | GNBIATD
Fd An ENag1 Y GNER1SF] GME14B00 GNBATEVD GNEATIFD GNE14801
£ [ GH4E1EY0 [EMA16ED EM314900 GNEL T GiNSdTIFG [E{ -t T ] =
&7 | 77 Ghagarvo GMNARETFO G500 GNEIBAVE GNBARIFD GNI1500H
0 an GR4E51V GMLGE1FD GMagz0o GhemEaVe ENG3E2FD GNONG20
80 Ghagiivo GM4B17F0 GM215100 GNOEH OVD GMNOS1OFD GNO1E1 0
H | 80 GR4SIEVD | @MN4B18FD GH215200 GME48 10 GMNedg1F0 | GNDIS2CH
at GNag1ove BM4B19F0 M3 5300 Ghe4azVo GME4a2F0 GNO153CH
g5 GN4524YD) GiM4EZ4FD GhE 5400 GNDg20VD GNOEE0FD GNB15401
a0 GN4820VD {AN4BZOFD Gh315500 GNE2AIVD GNEEFT GNS15501
100 3N40S5Y1 GNADSSFD EhH 5600 GO TVE GNOETFD GNE1SE0
BS GR4BETVD GM4E87FO G300 GRHE4BAVD GNE4E4FT GN2091TH
|05 GH4821v0 GEMNBZ1FD EhFEFOD GNDAAEVD GNOIZFO GHE157N
&0 G 48530 EMNEEEEFD Gia Bl G50 GMB4a5F0 GIN215B0
119 G4 bSYV0 G4 109FD Ghig1 5800 CiRIEE 0 GNGEAGFO GNSTRG0A
%5 GN4BRZ2VD GM4EZEFD GM31 6000 CENE4BEVD GNG4EFO GNS 16001
118 GN4RZIVD | GN&E23FD GMRIT1ETOD E0A4ET GhO3E5FD EME1101
48 112 GR4EZAVD | GMAEMED EREH B30 GRME4E TV '| CiKBAATFD EHE1ER01
100 | 115 GH4S1ZV0 | GN4512FD EMNI16300 GMEABEVD | (GNBIABFD GNg18301
| 120 Gh411gvo | GN4119FD 5hdd 1 B0 ORISR0 GND'BEEFQ Gl 18409
108 | 125 GM4B2SVD | GN4SISFD EMa1 RSO0 GROASEVD GBMOIEEFD GNI16501
106 | 120 GMN4BZEVE | GN4&2EFD (3216600 GMNE4BIVD GNE4REFD GN1EEDT
112 |_125 GNABETVE | GNAEITFD GMNITETOD | CMNE4avO GNB4GGFD GHAETO
EE= EN4BIAVD GN4EIEFD GMNI1E800 GHOATIVE CHOATOFD |  GN3168801
£ 1 PP GMN4132V0 M4 32FD Gha18900 GNOABIVD GNDIEZFD GHNIEEM
125 | Eh4481V0 Ghada1 Fo GN217000 | GNS4SIVD GMNE4DTFD GHNa17001
150 GiN4401VE Gh44a01 FD BNa17100 GMNG135VD GME135F0 GNT101
135 | GN4BZAVD Gh4A2SFD GMNa17200 |  CHS4GEVO GMNE4REFD GNS1T201
13 | 150 GNABIOND GNA330FD GNa17300 GNG4EaVD EMNE4DIFD GN17301
140 165 GEN4ET VD Ghaaa1 FD MO 700 GMNa4advD GMNEER4FD GHET4
145 | 180 G455V GN45ET FD GhE T 7500 GNBAREVD CMNEADEFD G701
170 R EnagazFo EME e GNG4EEYD GMESDEFD EANSTIE0T
150 hilrs] SMN4EIIVD AN4AIAFD ENSTTFOD GMNBAETVD GretaTFG GRE1FI0
155 | 1m0 | CGIN4EI4VID GNaa3FY GNE1 TR0 GNG428VD GNE4BEFD GHa17a01
F-140 - 190-



BRT2rvee, BRT3vvre
BRNZ2rvre, BRN3Tvre

: i | : m !
! #d i | { ! i
B i BN L == |
i 1 : L 1 | i
- - I 2 - 1 ——
[ Biascu) {Eriiesa
Type af cu Blaseut Erdlass
O type BATE2 BRT2 | BAMZ BATA BRTS BRNZ
\ MK miaiafial &gn 19YF 31EF BORIP 1aYE A1 BF BONF
Wominal Stz of Backp Ring MO WK NOK NOK MK MNCK
d | D 1 PariNumbgr | Partumber | Parl Mumber Part Numper | Part Number | Part Numbar
155 180 Eha157Y0 | GEN4167FD GG 7900 G0 6V GN1FIEFD EANB1 7301
1650 | 175 GB35V GM4BISFD Ghs 18000 GNE49VE | GNEI9IFD GMN918001
185 GHAZ0YVD Gh4540FD GiNg13100 G120V GH1320FD SHaraiol
1-|§§ 180 GN4A5EY0 GNAaIaF0 GhS1A200 GINESO0WD CGMBS00FD GNatE201
170 i: GR483TYVD Gh4EI7F0 GMN318300 CNEEDI V] GHEEI1FDO GH318301
200 | | GN4EZEVD Gheazarn GHO18400 GHESDZVE GMEs0ZF0 | GMoIE4Dd
176 130 | CGN4ER0V0 GRARTIED GRETAE00 GMESDEV] GHEEDGFD GNOTESO
- | GN44BOVD GRALEOFD | GNG18E00 Gh 021V GMI01FD | GME1E801
180 GNAATOVD | GN4ATOFD | GNB1A700 GNESTIVE GNEITIFO | GNIETON
206 | GH4427VD ohadETFl | GRNOTAROO ﬁ_mﬂlﬁ'u'-ﬂ G IEISF0 | GNaiBEO
190 | 200 | GN4B4OVD |  GNSBOFD | GNETAS00 | GNESO4VED GNES04FD GNS1EE01
510 | GiMdE21 Vi GHAB4IFD | GNATA0CG GNESOSVE GHBSOSFD GNSTS00T
200 | 20 | aNA3BENT GhagasFg BN O GNE2TEVD GNEZTEED GBI
T | GN4EBOND GNAGEOFD GhE 15200 GN10SIVD GN1D50FD GNg1e201
ETHEZE _ GN4B42VD | GRAS4ZFD | GNE18300 GMNES0AVE GMESEF] GN319301
205 | 20 GIN4EAIVT Ohag43F8 | GNO10400 GHBSOTVD GMEROTFD GHS1 5401
210 | 230 GHAEZTVD GhAGZTFD | GND13500 GNESE2VD GNE352F0 G 9501
20 [ @40 | GHA4E4V GhdaddFo GNE13600 GNGE0AYD GMNES0EFT GNS18E01
225 | 245 GN4EIAVD CHagsdFo GMG1 3700 GNES0EYVD GNESIIFD GHE1 870
| s N dd 1 BV GinNaG1EFD ENE043CD GHIDE5SVD G 1DESFT ENE048
230 | GRSV GNEIEFD GHI04TO0 GRESTIVD GNESTIFC ENDI4TON
240 | 260 GHAEAEVD Gh4a4nFn GNI 15300 GHES1IVD |  GNEEIIFD GG 8601
o8 270 M #4590 CiNHSEFD SMNE1 R0 OMEs1aVE | GMNEG1IFD G| 980
aTe GRNATS1WD GNATITIFD | GNO2ENO0 GMA107EVD ‘ AEM10TAFD N0
255 | 280 GIN4BAGYE GMABIGFD | GN920TO0 GMNEE1IVD | GMNEGTIFD GHGZ0 104
260 | D85 GN4BATVD | GNABATRO | GWI20200 GMES1AVE |  CMNEST4FD EME20201
265 [ 200 | GHagdavo |  GN4B4AFD GNE20300 GNEI1EVD | GMNEI1EFD GNE0301
257 GH4B49VD | GN4B4GFD GHO20400 | GMES1EVD GMNESTEFD GNO20404
270 | 295 GH4BsOVD | (N4BSOFD GhoZDs00 | GRESTEVO GNESTBFD GNEZOS0
i GNABE1VD | GN4BS1FD GNIZ0600 | GNioEsVD GH10BGFD GNIZ0E0
275 GN4EEZVD GhARGZFD GRE20TO0 | GNES1TVD GMNES1TFD GO0
280 | 308 _ GNag1OVO Gh4410FD Ghazisa0 GHES1EV] GNESTBFD GNI0E01
== GN4aSIVD GMABSIFD GRO20800 GHES TV GMES1EFD GNBZ0A01
20 | 315  GN4as4vD GMN4B5AFD GNEZ000 GBS0V GNES2OFD GNaz1001
00 | 328 GH4855VD GMN4RESFT GhE21100 GMESZTVY GNEs21Fo GHZZ1101
332 GN4ASEVD GMN4E56ED GHE21200 GNES22VY GHES22FD GHEE1201
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DLI2vee

DUST SEALS FOR OSCILLATING MOVEMENT
NOXLAN (AU)

W Please desagnaie NOK Fart npmber and type & size on your order,
(Examois) « Typa Dimansions D112 35 45 4

+ Pest Mumber

— Type Sgn |— Mominal Slze al Dust Seal
dezcrined in order of inner damatand), cutar dismebenD), and heightih)

FD203EF0

W Please check the application rangs on page D4 before selecting the Lype.

Material

MOK L1451 4= Matal saal ring (SPCC)

F-142

- 198 -




D LI 2T"\‘PE DUST SEALS FOR OSCILLATING MOVEMENT |

Maminal Size af Dust Seal RO
d 2 N #d 40 H Part Humisr
35 45 4 35 45 414 FD2032F]
4 80 . 4 50 P FOSSE]
50 BU 5 &0 FOESR0ET
55 BE B 54 [ 6 4 FOS96E
L i o 79 - FDatseEl
B Bo B B0 FOEFMET
fid) 85 i B3 FOo22Er
I} 80 75 %0 FOS53SEL
BS 100 Bs 00 FDRoE0E1
@5 110 B G5 iRl ar FOazTaF
110 125 110 126 FDSSSE!
120 135 120 135 FOS833ET
i2b 140 125 A FOSEESET
140 155 140 155 FOET14E1
145 160) 145 ) FOET13EL

193 F-143
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DUST SEALS FOR OSCILLATING MOVEMENT
NOXLAN (AU)

@ Please designare NOK Fart nombers and 1ype & size on your order.
[Example} - Typs Dimensions DL 140 170 10

|—T§m&$lm e Mominal Size of Dus! Saal
dascribad in ordar of inner diamatand), ouwer diameder{D, and haight{h)

« Par Mumber FOSSE0ED
@ Please check the applicatdon range on page D-4 before selecting the 1ype.

Matesial NOK USS3 + Matal ssal ring (SP0C)

F-144 194



D LIT\FPE DUST SEALS FOR OSCILLATING MOVEMENT

Nomanal Size of Dus: Seal Housing dmensions I N,

d | =} h #d 18] H | Fart Mumbsr
140 | 170 10 140 170 1018  FDABEIED
150 ' 18D 17 150 180 1130 FOamssED
160 180 a 160 18 R FO&712E0
160 190 180 1 s FO&7 108D
160 130 160 150 FD4T 10ED
ima 200 A 170 20 il FD4TS2ED
175 205 3 175 205 alg | FDaTi1ED
100 200 180 200 | FDE7E7ED
180 210 13 180 210 1378 FDG7ERED
19 M0 190 214 FLs TERED
ang 230 8 L 0 220 aigt FDE723ED
200 230 | 200 230 , FO&730ED

o 230 = 200 230 _— FOSTEIED
220 250 220 | o260 Fhaa75ED
220 256 ” 220 255 14158 FDGTT4ED
230 255 230 255 FDS7U3ED
240 2 13 240 70 1338 FDs724E0
240 75 14 240 275 | [FET FO&TB3ED
250 280 13 250 280 | 1378 FDGTZSED

- 195- F-145
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1. REMARKS FOR DESIGNING CYLINDERS

B CYLINDER TUBE MATERIAL

Usze cylinder tube materials specified by the Japan Indusirial
Standards Hvdraalic Cylinder (JI5 B 83534). Aluminum
allow; bronze, brass, Monel metal and soft stainkess steel may
e used for low-pressure applications depending on
circumstances. They are not recommended for use over leng
pennds of time due 1o poor wear resistance. The following
inhle shows the matenuls 5]:rﬂ-¢'rﬁed by JI%.

< Tahile G-l
Kirdds Maberial
JIS G 3473
[Carbon stea| pips for oylindar bulbes
Material for ubes JIS 6 3445
{Carbon sl plpa for machancal sinschrea)
JIS Go4051
fatanel for rods (Casbion atmal maleral fir machenkal snackins)

E INSIDE CYLINDER FACE FINISH AND
ROUGHNESS

'L-I-a‘.'nl.':rall:f. a1 howed fimesh and a thniﬁhi_u_H_ finish are recoms
mended for the inslde face of he cylinder mbe. Avabd Mnish-
ing the face with a partem aligned ina lateml direction,
spevially, under seven: nbsicating opplication, Mumishing is
Tequired.

NOK gses O - 32pm Fmax (0.1 - 0i8pum Ba) s the inside
face finish on o cvhinder tube o stwndard.

EROD SURFACE AND ROUGHNESS

M= Lo Romax (002 = 0 4pm Ra) with bulf finish, aftar eat
treatment, plating the stz=el with hard chrome is
recommended for rod serface, Mever use decomtive nickel
plating o chivme.

Cylinder rod wged for construction machinery is likely to he
scored by sands or pebhles, 5o manimum hardness should be
B (Hr

B ROUGHNESS OF INSIDE FACE OF
FITTING GROOVE

Simce w rough inside foce of the fitting proove affects the
sealing of o packmg, wse a finish value mentioned on the
Dimensional Table. [n fitting the packing, it is easily
scratched, so finish the top end of the groove compleiely
remnaving any  baers, sharp edpes smd scars,

a-2

i BEARING CLEARANCE AND
EXTRUSION GAP

Since bearing charance and extrusion gap greatly affect
packing performance, make them as small a5 possible. (See
Drimensional Twble for bearing cledrance dnd exi - nision gap)
Mewer use 3 packing in such a way that the proking replaces
a h:aring-

Fig G-

|I L St ettt o Al ln m e *-\.._.g':_a_-}

Bl DESIGN OF PACKING INSERTION PORT

There 15 an mierforence on the 1.0 and OCk of the pocking
1o achieve sealing performance, When installing a packing
in acylinder, the lip of the packing, ils most imporiant parl.
iz easily damaged, if the size end construction of the
chamfered edge of the insertion port are poor =,

Especially, apply stépped design to any threaded part as
shown in Fig, G-2. (See Dimensional Table for size 1

¥ Wy grooves, splines, stc.

<Flg =




2. INSTALLATION OF PACKINGS

When installing packings, fitting constmction differs. from an imtegral groove, but-is other cases, it is ososszany o use 3
one to another depending on the type of packing, The eplit mroove constroction, the dedail of which i= mentioned in
tnstallotion methed wall also iy, It is ['.\:ms':bi: b anstall o each poge shown in Table 3-2, Se= Dimensvonal Takle for
pircking with o smil] profile desagn and & combinaution scal n construction of the fitting groove.
«ciide G=d= List ol ingaiation midthods
Kind Corstruction ot groows | Mesdan U packing | Nitrile rubber packing Carnbinsd seal Crihvar paching
Pasirgstrpbimseas |Mogrel groove > [ EiRlen, meie A [pamieten, methos® [ioeietenon g [Cpecking: g
Eamdeonamlin 21 |enin qeoove A packing ean be insialled sasly Installation metod D (Page G&) [l o
Poch ‘-:r::-:laeda Intagral goave "~ |[|-.FI:||lIh.:;.'!_-‘u:g:-{i11 method E ||nuh:.||.1::|£a_; miestheced F {n;;;l;a‘ﬁan; rretiiod G ET‘.’L"T;:%??;
N B ESplh QroOnE Apacking can ba inslalled easily. nstaliabion method H (Pege G-7) wmm s
I Ecarmpis if 2ructrs ) .a;q T :
| of Tt o for II i ;m?n:wrulrmll V
ipstonpading. | m )

-_‘Inhanml {ln:-'um [Spdil grorea) (igral grogans; (Gt groeve)

(Mt 1) Some of tha parts with a small diameder cannot b inetalled inoan inbegrad groows, Kindly chack with Dimanslonal Tabda,
e 30 Ingtall the 1 pecking i sush & deection that i i sormes 15 ol presslne dide & (L shown on Fig, 51 and Fio. G2 ab page G2,

INSTALLATION EXAMPLE 2-1 PACKINGS FOR PISTON SEALS

B METHOD A: INSTALLATION OF A U PACKING IN AN INTEGRAL GROOVE
(MEAIN APPLICABLE TYPES: OSI, OLIS, USH)

Someaf the parts with a small dineoetes cennot be installed 15

an integral proowve. Refer o the Divmemeion Tohibe,

() Fit part of a packing inle the installation groove a3 sown

. ]
INSTALLATION METHOD, in Fig. G-3.
{iPrepare a pivot with arm which corresponds to the ) Hold the packing with the thumb, then install the pivot
diarmeter of the piston mod iy the hole as shean m Fig, G-4
EFirst of a1l be sure to apply hydrastic ofl 10 ensure easy 5 Rodate the packing once pressing down the arm handle as
installation of the packing on the piston rod. dhown in Fig. G-5.
<Fig O-4=

=Flg G-

B METHOD B: INSTALLATION OF A NITRILE RUEBER
U PACKING IN AN INTEGRAL GROOVE
(MAIN APPLICABLE TYPES: OUHRI, USH)
Some of the parts with a small diameter canpot be installad
in an infegrel groove, Refer to the Dimension Teble,

INSTALLATION METHOD|

The packing can he aasily installed by inserting it inoone side
of the groove s stretching the other side of the packing o
fitin place. (Fig. G-6)




EMETHOD C: INSTALLATION OF COMBINATION
SEALS IN AN INTEGRAL GROOVE
(MAIN APPLICABLE TYPES: GUHRIL, USH)

In case of combined seals, correction of Rareflon ring b
necessary after installing the back nng and the Rareflon ring
info the infegral gooove. Installation method and comrection
miethidd are explained below

EEE_TALLM'[GN METHOD|
<. =T -:F}g. Gl

‘LPrepare a slide tool and push-in tools  E¥Insml] the back ring into the fiting  (JFir the slide tool in the piston. Then
shown o the figure. Flush clean the groove, Newver over stretch or over quickly push in the Kareflon ring
mside face of the cylinder and the bend the back ring whan installing i1, LiEing push-in ool
fitting groove before installation,

Famiorfng paslan
0 i
[INSTALLATION TOOLS FOR RAREFLON RING] _'l‘_I"T | .I
Shapes of tools used for Insablacen and correction of the e ﬁ ! o E&x =
Rareflon ring arc &= follows, Sizes for each part of the push- | i —% o

T {3, T hiaed the ]1i.':t|:_|-|1 A& B, H),

in und slide tools are according to the sizes of the Rareflon -—Q‘:\\:
| ' i

L% ]
| SPGE PACKIRG SPE0 PACKING SPAW FACKIMNG :
[ # 0 T #D T ‘D | T D | T
! B~388 | 16 251 ~ 400 a8 2~ &5 | 1.0 50~ A0 | a3
36~ B0 1.8 401 ~ 530 4.1 ar—E0 1.25 Bl~120 | 25
a1~ 100 24 831~ 1004 45 Gl~180 | 24 121~240 [ 38
[ =180 | 28 1001 — 1580 .0 161 ~400 25 241~400 | 45
161~280 | 85 | isi~1me | 80 | — 1 = — —
=Fig. G-10= Push-in ool (Faretion) <Fig, G-11= Shda tool [Raredlon or metalic)
#{0+-21
T4+1.0 | Fid—20] a4
- ' 05
- -
. ! H3
[ : T ) " lII|
% 7 - | &
| k] | 2
2l b | bR i |
- ; w ||l | T:E | ] |
+ ' f +
| HEH L - .
4 I | E
I B E !-ﬁ
n. —
2 05




@ CORRECTION METHOD OF RAREFLON RING
[CORRECTION METHOD 1.

For combinstion seals, comect the Rareflon ring ofter installing SPOW packings, carry oul the comection. On the other hand,
the buck ring and the Rareflon rng m the fittimg groove, Por carmy out comestion scconding o the comection method 2 for
packings whos: nominal nambers cureed 400,

=Flg, G-18= =Fig. G-13= “Fig G-14=

{I'Prepare o twist bar and adapter as ) Hold for 10 second$ o nore. i3 Installation is completad by the above
shiewr i thee figure, Set the lwist bar steps. The internal and external
and adapter as shown, then set the circumference faces of the Rareflon
Rareflon ring in the center of the: hand ring affect sealing peciommance, 50 be

varelial ot toscratch the mng,

[JIG FOR CORRECTION METHOD 1] .

<Fig, G-15» Adapler [Rarsfion| <Fi. G5-16> Twist bar {Metal and Polyesier tand with canvas)

T I
: lll-h\-\-\q-\-h\-L i MP N'I',
g -l-\_\_\_\_ll??__'—ll " — _}\\-{l.ﬂ {
. o | A
/ |II | % 1 A’f- Band 1ifreg grooe
) 1 15 ﬁ ‘[ = i E
o [
/ a0 i -.J 00500
¢ ikinit i mmi
] % | eo-u | w6~i50 | 160~an | .
M 19 13 2 30 Ay ! ' .
W Ww | ® | @ | &0 | Push-in jig. slide jig and adapeer are manufactured by
TRl 15 20 = 35 NOK Kindly place order with us,
Bz DE-+3 DV +B 247 mE+1e | — - e =
[ _Fa o2

Mg gk damaer of ofindse tube

CORRECTION METHOD E,i
<Figf. G-17m <Fify. G-18= Comaction b (retal)

B

J P e -{:"_EF

TR HRIN |0 g aL

(I Prepare a comection tube shown in Fig. G-17
@ Insert  piston after applying hydraulic oil (ol actually
used on the engine) and pall the piston mout after having
ket it there fior about 10 seconds,
- 201 - G-5



@ 5SPGC TYPE PACKINGS

For SPGC packinas having inside dismers below @ 50, use divided
gmﬁgu‘ﬂ‘d]j‘. When the divicld M 1 ol weudlshie or for
meide dismeter of the cylindes obe @ 50 ormeee, firgt inetdl Oueng
in the fitting proove and then install the Rareflon ring with a tool
shown b e izure.

EXAMPLE OF INSTALLING 2-2
PACKINGS FOR ROD SEALS

B METHOD E: INSTALLATION OF NOXLAM U
PACKING INTO INTEGRAL GROOVE
(MAIN APPLICABLE TYPES: ISI,US1)

Some of the pams with & small disrmeter cannot be inaalled
i om integral proove, Refer to the Dimeénsion Tabie,

INSTALLATION METHOD

[l

{metal e pakin)

Wote) Fer D and F. sslerio fis sboes tabio,

@ 5PGI TYPE PACKINGS

SPGT packings can be installed essily by hand in the same
way as nitrile rublker L-packings.
[Refer o INSTALLATION METHCOD B on Page G-3.)

EMETHOD D: INSTALLATION INTO DIVIDED
GROOVE

No special tool is required for installation inlo & divided
proove, Packings can be easily installed by hand.

Be careful not tn sorstch the packing by the fiting groowve or

angle,

G-&

ili When using a beckup ring together, first install the buffer
ring infw the fitting groove as shown in Fig. G-20.

(Ll Preparc special plugs and push-in rods suitable for
respective diameters, Use soft resin for material and it is
pecessary by make the upper paris of the wols dide mto
the packings smoothly.

Fit the packing by hand as shown an Fig. G-21,

(31 When the uppermost part of the packing is pushed in with
agpecial pushein rad, the packing com be mstallad ensily
in the fitling groove, makmg a “Chek" noase.

Processes shown in Fig, G-21 and Fig, G-22 should be
completed as quickly as possible in order 1o prevent a
permancnl deformation of the packing.  Be careful nol
to sbap or intermupl the operation in the middle.




BEMETHOD F: INSTALLATION OF NITRILE
RUBBER U PACKING INTO INTEGRAL
GROOVE
(MAIN APPLICABLE TYPES: IUH, LISH)

Some of the puckings with o small dismeter camol be installed

inso amimiegral groces, Kindly check it with the Dimessicoal Table

INSTALLATION METHOD|

T Deform the packing info a heart-shape with the fingers as
shown in Fig G-23. At this moment, be careful o
“srragch™ the packing with “nsnls”,

Insrall the packing as quickly as possible i order (o
prevent perrianent defonmation.

& The packing inseried in the fitting groove may get a litle
warped, s correct it with a finger or spetula.

=Fig. G2

=3
"
B METHOD G: INSTALLATION OF COMBINATION
SEAL INTO INTEGRAL FITTING GROOVE
(MAIN APPLICABLE TYPES: SPH, SPHNO)
The combination seal cammed be installed into an imdzgral groove
on & rod R ks rod didmeter Below g 30
In the case where the rod diameter excesds @ S0, take the
followingsteps to mamll the combunason sedl
FHET.H.LLAHT‘UN METHOD

1) Trsert the back siang it the fitting groove,

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

5 Tnstall the Rareflon ring o oec side of the fiting groove as
shewn in the Fig, Ge-24 and push it in with the puash-in rod.

Do v st o deforn the Bareflon cmg indo a heost. shape

— = —

<Fifg, G-24>

FB
#lB—5)

___,.-Puuh—lrl rexd

505 -

B METHOD H: INSTALLATION IN SPLIT
GROOVE

{Applicable to packings for rod seals in general)
@ U PACKINGS

Mo special tools are required o install U packings from the
beel. Al packings ere easily insered. When installing U
packings from the lip, be particularly ¢oreful not to scratch
thern with the top end of the fitting groove. U packing can be
Installed by another method wsing & bushing for assembly
and a push-in rod &3 slown in the Fig G-25.

@ INSTALLATION OF COMBINATION SEAL

For installation of SPNC packing. pre-assemble the back
rng {C-ring ) and Bareflon ring before installation,

The back ring and rarcfion ring con be installed separately
with 5PN and SPMO fypes

<Fig, Gra2b

Bushing for asserily

G-7




EXAMPLE OF INSTALLING 2-3
C-SHAPE PACKINGS

{Applicable types: CP1, CPH)

Design fitling groove of C-shape pecking s thet the packing is

tightened properly as shown i the Figs, G-26-1 (a), {b) and (c}.
Deformation as shown in Fig, G-26-2 occurs when the

packing s over tiphnened.

=Hg, G-26-1=

{ad Engle acting

EXAMPLE OF INSTALLING 2-4
V-SHAPE PACKINGS
{Main applicable types: V39F, VOEH)

Some of the parts with 2 small dimeter cannot be mstalled
in an imtegral groove. Refer to the Dimension Table,

INSTALLATION METHOD

(11CIean inside the gland well and apply grease or hydraulic
il Hghely,

iApply grease or hydraulic oil on the packing face.
securely inserd puckings one by oné to avoid twisting or
WATpIng.

EWhen glands of V-shage packings for rod seals are as
showni-on the Fig. G-27, be carcful not o “scratch” the
top end of the lip by threads or chamfered part. Mage sure
thare is no“turnover™ or“burrs™ on the chamfered port and
then in sert the pecking.

=Fig, G-28= Max. allowabds 1lghtening

Fig. G-08-2

i Example of Rng with bglt (0} Excrgie af goor irstalation

ETighlen the“packing holder™ just envugh to fix the
packing. Over tghtening will increase friction and wear of
the packing and shorten its Life.

(8] The fabric réinforced V-shape packing may be
compressed by sarvice pressure while m wse and shift in
the gland to cause keakage. Apply additional tightening of
the packing holder and then make adjostment. The
amount of tightening muost be within the lEmil given in
Fig. G-28. When only osing rubber Vishape packing, do
mot wpply additional packing.

a0 MR L
E T Wharsbiat of ot merorepd. |
g -shape pacuings [
f.f
¥ 0 - —
- A
2 oE o] i B
- =1 -t i
£ R
- "',;.-f:",.-"# . -
N
o I i oo g
|+ LK P usad in
Ui | #f rubker \-shape pac de nod cownt
04 : i Tl nirvbsier cxf bbir Veahags packings

10 28 40 &0 80 183 2
Maminal inside diamalar of packeg d (mm)



EXAMPLE OF INSTALLING 2-5

BUFFER RINGS
(Applicable types: HETS, HBY)

Buffer rings can be instolled info mtegral grooves,
@HBTS

Ag same stepe for 8PN pecking imctallation, insal]l HBTS
packings following to the installation method in page G-T.

Pay aention o the direction of e Rareflon dng as
shown lr Fig. G=29.

Gk sk
e g/m“ ¥ T

i

SHEY

Install the packing as deforming into a heare-shape with
Ingers. Then asscmbled the back ring,

Pay attention to the direction of the Bureflon backup

rine as shoan m Fig, G-30,

<Flg. G-30>

Backup fing

= @/ |

Example
Inetniln

Hiar

3. INSTALLATION OF DUST SEALS

{Applicabie 1o dust-seals in genaral)

@ DSI,LBI,LEH

As o dust seul i oo single part, defore it into a beart chape
and instell it carelelly being careful not e “serateh™ it with
Hingeas™.

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

Dwast seals are pressed in g fitting groove, Prepars press-in
Eowals i shown in thi Ellowing fgere.

INSTALLATION METHOD

(1) St the dust seul heeizontally to the housing hole,

(Z1'Wish a press, carefully push in the dust seal using
installation wols so as not o deform the dust seal B nor
to il thee dust seal.

<Fig, G=31=

Agpicable types G DHE
DKILCW, DV, DH FJ

«Fig. G-92>

#i0—0.2—{K5)
#5

®Far # 5 ralar o e Dinansons| Tebie




4. REMARKS ON ASSEMBLING
CYLINDERS

Sedling perlfocmemo: o @ packing i3 greafly inlMuenced by
the method of aszambling a cylinder, Please check the
following poings.

I. Elimvinate foreign materials from the intermal face of the
cylinder tobe and inderior of pipes.

2, When using packings from storage, do not use those that
harve forzign materizl such as.dust, sand, etc,, &5 this will

cafse leakage,

A Apply hydrambie oil (the some oil vsed in the machine) 1o
ihe packing, gland, eod surfuce and intermal fuce of the
cylinder, then assamble the cylindes.

4. Put a protective oover over the lip of the packing so that it
does nod direcily comtact the "thiead™ and steps,

3. When it is necessary oo let the lip of the packing pass
throtsh & hydrawdic pressure pont as in Fig. G=34. lightdy
push the lip with a spatula (resin}. This provents damuge
o the lip of the packing by the chamfer of the porl,
Chamfer ag shown in Fig. G-35 when drilling a hole
direciky on the cylinder for 8 hydraulic porl.

Biresion of |
piston installation !

e

<Fly, G352

Charviar
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=Fig, 5-83=
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5. REMARKS OF STORAGE

When storing packings, ploasecheck the following pomis,

1o D ot open the packing unnecessarily, “Dust” may sick
bo e macking o scranchi it

2. Aviid exposire 0 divect sualight and store in a ool place,
Dlrravieket light and humidity may sometimes promote
deterioration and dimensional change of nebber and resin
mkerial.

3 When storing products already enpecked, be corgful thal
Toreign materials 4o nol HCK o become embedded,
Store them bntheir griginal condition, n tightly sealed
polvamide bo prevent dimensional change resulting from
humidiry,

4. Do pot replace packings near any bear source such g a
bodler, stove, ete, Heat may deteriorate the material,

el

. o not place packings near eleciric motors or eguepment
seneTaling ooone,

6. Avoid hanging packings with o pail, wire or suspending
them with & sicing a5 this may canse deformation and
seratches on the wop end of he lip

T, Bometimes, oolor Ei'I.I:I.I'!E_E:l- ar whibz Pm'-ﬂn:r appcars on the
surlues of packings (blosming phenomeson). This will
ni affect the funemion of the packing,

8. Rarcflon rings of combination seals may be casily
scraiched if dropped or impacted by an external force, Be
carsful when hendimg,.
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« WHEN LEAKAGE OCCURRED

B CAUSE OF LEAKAGE

Im 1his chapior, we will inirsduee the main caeses of oil leak:
age from the sealing and examples of countermeasure.
When oil leakage is obgerved, first check where the leakage
occared. Sometimes & depasic of grease 15 mistaken for ol
leakwpe, IF loakage mom the s2al s confirmed, see if them is
any abnormalities with the seal comess srme. The foflowing
exdmples of ledkage are classifed mio two groups: Cases
where there is no abnommalites with the seal contact anea.
And cases where sbnormalitics are observed with the seal

somlact aren
< Tebla H-1=
Phenomanon . Cause | Countermeasure
;ﬁf‘ﬂ*mﬁﬁﬁ | Butace teish of - | :WPWWWWHS
L pressELUre gl:H:l'l'EE e B
=T it skops sometEs T %mﬁﬂl: : %mn |
fbeSabi o i | pa parhoulady BT || | lihe matarial into a'-
—= ; eyt L lower hardness rub- |
il sbnormelties in seal =] | | housing ] |
[oi on the rod il il mm  |Feplace by a dust|.
—.-gmw";gh Poand = .mn,-r?p?;fnm ; :Eaaimmmmlaruﬂ:
ﬂlhﬂﬂﬁq‘:l—- 1| draps &t srake. | | 1,“1_ ! :E:nmpln amount, :
i Lamaganmmsal' S mmwi; [ Fieduce clearance
"i';'::!wshpaail -high i § Hn:agng
|| temperature. ! 5 |
' 'Immmnmpaﬁm.,._ﬂ'ﬂmmml .
srreatarial ’ ﬁlwm:vm |
! = [

== Gumeining Sanomal in the seal Eaefahul ] a5 H-3-~H-19% which introducs cavsas
a i e Do i

= 1 ﬁnnmmm:ymmbmnﬂmamdﬁlﬁn‘ammmmum. kindly consult with NOK separately,
ole 2 s anli-dust performance and sealing perormanca are of contadiclony neturs, it §s necessery o take a balance
according ¥ thadr raspetiive importance

H-2 . 910 -



CAUSES FOR LEAKAGE WITH SOMETHING ABNORMAL IN THE SEAL

<Fig, H-1=

Abnomaly high sfssd furcioning
Exoasiing pramsuia

o B e
e of aif inuse

= Abnarisl rlla

al el
Excegshn MINETear: praasing wien eidng
Lo | ahra e M slrcka
o fazone

Excesgaa miarml osd
Exasaiva H}{!ﬂh'itlla'
Impropier seqring ol hasring

quﬁngﬁm{ Iﬁ soars}
T plaging
R

Ima P finksh of mating I'.ln:el.na.pl:ruwml-
il'r;hluri:d bl I i = E.n?dm mﬂ:m“j
Hﬂﬁg’wwabfi'“ Hﬂl 'mﬂ.ﬂll
P-::Irma tering of | lﬁ
’" LY Eribiddryy ol
TR faewigrs m |~§ g
= 3
L 3

Emurl;ﬂ e of ol |
orreg al an asnoimal berrparaiins
Fmﬂmuatmmnmnn}ybﬁmm 2
Existive back precsumg: [
(Bppkcabla o patk e bor pisior seal) 1§

urh-tﬁ ol gy sbnomaly Regh speed

L}
W |l s Gormpressinn M |I .

by resideal v 1

Excansig prassun

B
MEaprann

Inasnprapn s dasgn o
fitiag gronve
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FAILURE MODE AND COUNTERMEASURES

NITRILE RUBBER PACKINGS

Appearance

Fact

Condition

Cause Countermeasure

BuusgueH

Hargening of the whale
=iding faca.

Glazing and cracxs on
thi surinoe, Push with

) ) @ In case of & pleton,
@ Heat genaration by high change o SPA (SPGW)
epaed or BXCEESIVE IMMT: | @in case of rod, use bufler

ens and lip deflects
graathy and whan bant
with a finger, cracks
FODEAL

nal prassura
s fingar and cracks ¥ | ring togathar.
Bppearn |
i Lowar o tormpacatong o
& High ol termgersiens change to heat regislan
Fraterial (fuarie rubbar
Thez wihaka packin hand-

@ infuence of ol :
@ Inzempatibitity of ol 'Gnrt_’;%ﬁ i ':.';'J resistant
andrubber mahensd ¥ Benaw oll,
& Deterioeation of of

The sldmg syrface
shows wear with gloss.

@ Sliding was extrermely . Ilr: ﬂ?;;é-:;a[sﬁg;ﬂ'

sharl glroka and coesad
igisiciant Wbl ; lﬂr;maﬂfr::d.mh.lmr

@ Roughness of sliding faca
Sront Change (o recommented
i inapprogriate (too .

gond) POLEGNTESES,

The lig contact width
continuoushy diftsrs on
e cincumbarenos., and
thia position of maxis
mum and minirmam
width are raughly syn-

@ Eccantricity of red and | @ Make eccenbricity of
cybndar head and aylin- instalation witha the tal-
cher and pistan bead. emnce ol packings,

ing fip (matching tha
direhor of lteral k).

metrical.

|
at ong WE'DI fivwie car @b i P # Change wear ring and
curfarmno of the sid- . Y bearng matarial o those

ring {pision) and bearing

by o Hoad. which ¢can withatand &

hagyy lngd

H-4
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FAILURE MODE AND COUNTERMEASURES

NITRILE RUBBER PACKINGS

Appearance

Fact

Candifion

Causs

Couniermeasuans

Partial o, dant oo tha

By starnal fome such as
by hainging <n a nail o
wire for shorage

@ insutfiviant chaméaring of
tha mating matarizl when

B Irmprovarment (o Slorass
rielhod

| @ Inarease shambering ol
the mating rmaterial ard
rake it mooth so as

adge ol tha ip Fittng. notio 5 _
B2y Srvar, ebe when fitg @ 1 bea filfing foal
|
@ There wes a 3car on the
rreating shding face. @ Check Tully betore fitling.
| @Due w'wverum i cham- | @ Inereass chamiering of
ferad part af the mabking tha mating ratedal and
Scratch on sliding fece. rriabasial at fhe tiroe ol fil malke it smooth 0 B8 mat

Firgy

@ By embeddad forsign
rmatenal

bo cause " overium ™

@ Miaka sure o clsan,

@00 and rubber material

@ Chaenge fo ol registant

ara Incompatibie. material.
|
|
Whels packing is soft- i e e e e T
emad |
| @ Influsnce of cleaning lig- | @ Change cleaning lquid.
| uld @ Remova chaaning lguid,
@ Dust and cultiggs embad- | @ Rermowss foseign materizs
ded in the gliding face slicking to the squipmsnt.
s 1o pOQr cleaning.
Soall deits cnisklgy 2 [T e e T e
facs,
@ Emimdded formign rmabert-
&l ar ambedded aeideed
products due fo axidiza- i all
lion.
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FAILURE MODE AND COUNTERMEASURES

NITRILE RUBBER PACKINGS

ol |

parily carbonizad ar
mefta;

Appearance
o Cause nermaasure
Fact Condition S
."‘é"'.rfl'_r_li_-nll . f
;r;:.ﬂ'lf_l ﬂ:‘ﬁ; T:M?”F' ®Excossive back pressure | @ Change 1o OUHR,
E— ot @ Change 1o SPG (SPGW).
The Hp and groove ars @ Buming by adiabatic com- @ Countermaasures shown

presgion o e residsal air

afpeges F12 and 113

Gragks graw from fhe
groowve of packing,

@ Fatigue fallurs due 1o fre-
| quant imgoulse presswn,

| @ Breaking due to slarting
af o bermpanatura,

@ In cese of & rod, uea
taifiar ring together,

W |r case of & pislan,
change o SPE {SFGEW).

B Change o packing of low
temperaturs resistant
maiarial.

Tha whole part of fi=
lip: of the shding part is
brgweEn,

| @ Deteriaration of the pack-
| g rmatedal,

@ Delstiaration & ail

@ Change 1o heat realstant
and il resistant rubber
matenal

H-&

@ Packing insialled as twist-
m-aﬂ fﬁ:c?r;drﬁ Bl @ Imorowe the method and
ference of the packing @ Lszemblsd wih Imorooar tos of natallation.
; packing ingtallation.
-214d-



FAILURE MODE AND COUNTERMEASURES

MITRILE RLUBBER PACKINGS
'"'FF"_E_E!_’E"W.. -
Farl e ion Gause Countermeasura

BT|lE

Fine cracks on =l ower
tha packing suiacs.

| WOCzone cracks by spos-
[ ing packing to &ir oo

g,

@ Ozone cracks by kaving
ingtalled with piston.

@ Mot to opon package
unnecegzarily bul o
glore it i & ookl place 28
apaled,

@ Mot to leave packing
installed with piston buf
to assambla by oylindar

a5 quickly &5 possibla

The packing heal on
tha slidng =xdm & forn
afl,

W Extru=ion gap was oo By,

B 2saring worn tgo mugh
casing & large gap.

| W Too much pressang

The packing heel at
stafc side i3 fom ofl

Extnusion &t bédhy e
packing hesl and e
bk ring.

i The consiruction al instal
lation parl i inBpEropor
b

'El-ap generated duse to
insutigient rigidity of tup.
part plate,

_____________

1
________________________ [ ——

W Facucs fxtnison gap
@ Use 2 backup rimg.

@ Change braring mialerk)
o &n aporopriate mated-
al

@ Uso o backup ring togath.
ar and meselact 1he pack-
ing

@ Lige hultar ring togathar,

@ Carrect chamfering

@ Ivgeave ghdity of support
plate

@ Gomract the size of back-

| W Inappropriate backup up ring.
| ring. & Change backup ring mats-
| nal to-Bpprapriata ora,

W Excassive extrugion gap @ Reduce extrusion gap

@ nappmpriate Backup ring

@ Change backup ring o
that of @ mora rigid mata-
rial.

@ niake thickness of tha
backap dng thicker.

@ Use bulksr ring log2thar,

=215~
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FAILURE MODE AND COUNTERMEASURES

NOXLAN PACKINGS

Appearance

Fact Candificn

Cause

Waar wih gioss on iha
shiding surfacs,

@ Sliding wos extremely
shirt stroka and Gt
insulfichan! ubrication,

t
r
|
|

®in case of piston, changs
| b GPG.

—— = | e =

@ Fressure higher tham
IMPa s sways sxarbed,

@ in case of piston, changs
b SPEL

Aanarrmal weer &l pard
o Ba oifcursterenca of
the sliding lip (mateh-
ing the dirsction of lai-
eal laad),

@ Change wear ring and
bearirg matenal to thoss
which can withstand a
by lead,

@ Abrormal waar of waar
ring {péstan} and bearing
by axcaesea lataral load,

Partral o, danl on the
edge ol the lip

@By axtarnal oree such as
by hanging on & nail or
wire for siompe.

@ improvement to slorags
mathed

W Gt B e Wincrease chambering of

thee mating material and
al 1] z
ovorturn”  of tha mating make it smoath 53 &3 Nt

aIEIs

Zreraichs an slding ke

miaterial when filling, to catss "owertum™,
@ Cut and dent by doriver,

atez. when fitting o Mg toal
@ There was a “ scar " on @ Chack fuly bafore fitting.

tha mating sding face

W \ncraase chamfering of
e mating material and
maka [t smooth 80 &5 nol

& Due o " overiurn' of
chamiered part of the
mating material at tha

fire of Titing o causs Movenum.
2 B‘:.I'-E-I'I'!]Ell:l{had foregn @ fiake sure ba clean.

i
1
T

@ Chamisr the mafing
matarial according to the
Qimansional Table and
maka # smocih so as not

tocause overium',

@ Due to “overturn™ of
chamfered part at the
mating matarlal at tha
{imie ot Eitfing

- 21%-




FAILURE MODE AND COUNTERMEASLURES

NOXLAN PACKINGS

Gloss and cracks on
the surface Push with
a fingsr and cracks

ApPEarance .I Countarme
Fact Condlition i o =i
| ol tempe
| @ Excessiva risa of ol tame 'l;_;';ﬁ;e t heat mﬁ
|_ paratura. matanal {fiuorine ruober}
T e B et eranma it |

@ Fcesnpatility of ol and
rubber matenal.

tha packing and zhange
the rmakerial of e pack-

over.

Thia cut side of i pura
PTFE hackup ring is
partially form off, fram
whare packing has
ssiruded and defanmmed,

appear, O ..o oo O
5 @ Detericeation of o @ Renew i
L]
E - -
= '.'Dh:m-gu o rubber mekert
g .E“"::": Figh of ol tem- af with bathar haxt and o
L Tesig ianoe.
""""""""""" " @Check oll resigtance of |
Fubbar loosas elasticl- W Incornpatibility of of and the packing and changs
by and braaking off. iubbeer rrgterial, e raterial of the pack-
g of the hydravilie od,
& Detericradion of oil, @ BReaw ol
Feduce the gap
Trace of small dent @ Excesaive exirusion gap e 5
gxisis from the heaal @ Use backup ring 1ogeher.
gida of the aliding sur-
faces o the edge of the b FESSPE Y A el e
lip and & thin filmkka
exirusion lrachion is
it o th hedl part. @Uisa backup ring together
@ Exceggive pregsura and re-swiect packing
@ Use buffer rimg logatiar
; Iﬁm‘lu{:a the exirusion gap :
@ Excessive exirusion gap s By i 1ng-l1-r
@ Increase of bearing 0AP | @ Chanae hedri fmatedal |
s t;'p s Elﬂrj s I{".-ha:r'rn-u- bearing rnutuml
Tha hael part of the | alteaing ~ | RO,
sliding side shows @Lse backup ring b:rnttlw
extrugion and change & Excessive prassira and re-sefact pac %
of colar inte rad all BUss hﬂfﬂ f'"'?*ﬂﬂf

EL T

Il.'.‘nangu of colr e red s
due 10 cokming affect ol 1ha
polor of bydraulic oll and no
chainga in malerial aafure.:
The e s ne prabe
Emh-ua:l-lmlt i

@ naullicienl srangih and
waar resistance al tha

backup ring.

@ Change matarial of back:
ug ring o 19%F or BONF.
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FAILURE MODE AND COUNTERMEASURES

NOXL AN PACKINGS

Appearance

Fact

Condition

CHUSE

Caunte measun

The whata parl of the
bp of the sEdirg part is
forn off.

@ Excesaie e af ol tem-
Peralune

I._______._._--_...

|| @nzarpasbiley of el and ruk
bar maberial Dededaration
af i,

& Change rubber material
tn the one with better
haal resistanca.

® Check oll resizstancs ol
the packing and changa
b malerial of the pack-
g of tha Fydradilbs ail,

Heal part on sliding
sida g born off,

@ Excessive exirusion gan

@ incresse of bearing gap
dusa o grasi waar of baar-

ing. .

B Excossne pressure.

@ RBeduce the gao.
@ Uise backup nng togeiher.

@ Change bearing maerial
ba an Apgrapriate cna.

® Usa backup ring logether
and mesalect packing

Thia aliding lip o pack-
ing is extroced in an
grc sheme or form ol
(mHston seal)

|
I
| @ Genemabisn of axcassie
[ back prassure.

|

[

[

@0 ceme of Maglan pack-
ing, change o OLIES.

@ Change to camblnation
seal (SPG , SRGW).

Ganaration of cracks
starling friomihe groove
al L packing

@ Fatigus lallure dua e e
quent shicsk pressiss

Girgaye of U packing Is
parially burnad and
carbonized.

@ in case af & rod pading,
ugs buffer ring togather.

@ Burning by adiabatic com-
pressiom of tha resmusl s,

@ Countermeasyures shoawn
&t pages I-12 and I-13.
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FAILURE MODE AND COUNTERMEASURES

MOXLAN PACKINGS
Apoearancs
1 Cause Countermeaasura

Fact Candifion

=

g. Defarrraiian and cuts

8t 2 places on the out @ Poar installation in e
% sk of the packing. inbegrated groove S e -0

-219- H-11



FAILURE MODE AND COUNTERMEASURES

5‘, I - COMBINATION SEALS AND PARTS CONNECTED WITH SEALS
_fe BArancs '
n Fard App Condiion | Causs Countermaasura
ar "
3 © 1 48 8 g, " | @ heck ity b it
[ Bun 10 bur® and “ovr | @inamass hameg o1 he |
Heavy scratchs on slid: wm™ of chamiared part ity o gl e,
ing surface. of the miting material a1 make it STC 0 88 not 10
the lime of Titting, e T T e T

@ By embedded forelgn | @ Remowve foreign meatarial
matenal guch as metal @ Provds contaminaien ssais [HIT)
powdet, eic. on borts siess o8 the packing.

| @ Reduce exbiusion pap
[ i | @ Change matadial o the
i o uninee of | @ Excessive extrusion pan cne with higher rigidity
the saal @ Change to SPEW with
baciup fing
o ,
= @ Aeduce sxtisson pag
| Thin film-lice sdiriision @ Excassive axirusion gap @ Change the matarial of
at the shidng surface @ Hign pressure the backup ring to the
of the backup ring. ome with higher rigidify.

W Eccaniricity due fo abnor- | @ Changs the matarial of
mal wear of waar ring wrar ning and of baaning
and bearing caused by 1o the ane thal can nessd

A part of ccumferance an excessive (gleral load, against thea iateral load.
of the saal s ebnommal !
Iy worn (matching with e B e S s e i
fhe diregtion of leral
ioad) ®Sliding face of the mating | T roughness undsrm-
. 4—32 p mAma)
I
|
|
: @ Burning by adiabatic | ! ;
Gro oo | @ S, Ko | O Shownstossel-2 )
usl &ir.
|
|
1
@ Existence of foreign
matesial in ol and in pip- | @ Make sure to carry out
= et washing
E- Foraign malerial ig
a emieddad in s=al and e Es e e s
backup ring. @ Change the malerlal of

@ Frodugtion of metal pow- waar ring and of bearing
dar @5 @ result of seizure 1o the one that can resist

| of piston and oylinder. againal the latarsl kad,
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1. JIS STANDARDS FOR LEAKAGE AMOUNT (JI1s B 8354)

;.TECHNICAL DATA

B PISTON PACKING {INTERNAL CIL LEAKAGE)

IS (JAPAN [NDUSTRIAL 3TANDARDE) states that,
when the maximum pressure 15 appliod to one side of an
immobhilized piston and the amount of oil leakage to the
oiher sids of the piston st be fess than those Haed in the
Table 1-1,under the test condition shown in the right. With
combined seals (SPG, SPOW), the amount of the intemal ol
leakape nust be kss than wice the figares i Table 1-1.

Testing Conditions

i Hydraulic ofl, uness speciied oheawise,
shall ba egulvalent 108 kinds ol harsne ol
specitied by JIS K 2213 with viscosity
grade FEO WESZ or VEAE,

Qil tamparatuna 1 50 = 5T unlogs apoctied charelse,

il uEsil

Piaten speed

<Tabile 1-1> Acceplabie amaount of internal cil leakage for piston packings

-0

Umit - mi~"10min

T T I LD, (mm} ﬂﬂ@ LD. {mm ) N oakage
32 (31,5) 0.2 100 20 200 7.8
40 .3 126 28 250 (224) 1.0
&0 05 140 20 250 1.0
B 63 ; 0.8 180 5D
B0 R 180 63

i+ Accepiable leakage amount for combired seal Is dowtla of the listed value

B ROD PACKING (EXTERNAL OIL LEAKAGE)
118 =tates “that there should be po lzakage. except frorn the

<FiE. [=2= PISTOM SPEED

redl, under any operating cendition, when piston makes | Cynciut b LD, (men) Pistan spaed [mm &)
reciprodaling mounon under the test condition a5 described [ a0 40 &0 E3 B— 400
bel_nw w:th _reaarri o external _m] 1-:::1_:::3& 1_}f hydraulic B0 100 125 B~ 50
cylinder,”™ il leakage from rod is classified into Type A 140 160 180 200
Type B and Type © as given 1n Fig, -1 80 250 A
=FlE. > Acceptable external oll leakage
15 Test condifigns
; __’i O usad .« 2 Kinds of JIE K 2213 [Addad
g fr turbine cal] hydredlic of with
= _‘,.E" Iscoslty FEO WEIE or WELE,
= .-"? Lnizas shersiss spociiad.
=3 ___ﬁgﬁ‘ Tamperature of oil 260 =5T unless
i 1.0 f&q ctheraiss  spaciied
] ) Fiston spead © To be deckied according
5 fﬁ#" to the nside diameter of Fie
= : #,_.rd;u'- oyEnder uba, [Table 1-2)
=} I J_.:’M Infarnal pressura o internal presaurs
;_.: 0.5 T ganerstad in the cylinger
3 1= — shall not exceed, at any
0.3 | Less than ; s AR S moment during the test, fHs
g 0.2 W’-‘“Wn 5’;-,'&'.7“4 g 3 maximum operaiing pras-
= n%é’m:%:: < aee 50 T, s 2 ﬂ"r gure excapt hydraulic pres-
1 3 H 1
3695 4050 60 80 100 120 W0 163 0 AR
Fod diameter d {mm)
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2. AMOUNT OF OIL LEAKAGE AND WEAR OF PISTON PACKINGS
B Relationship between internal surface roughness of the cylinder tube and amount of oll leakage

Fig. 1-2 shows the relationship berween
mntermal surface roughness of the evlinder
tuhe and Lhe smoent of o1l leskage for
piston packings (3PG, SPOW, 051,
CLTHE ).

Tasat eonditions

Pressute 17 7MPa [1BOkgl < enid]
(Cpnsiant)

Sirake = 0mim

Piston spesd & 100mm.~'s

Ol uset for test - Turding of grade 2

Tempetaiire ot oll | G0-~70C [nihe

dank}
Tube insda dizmatar o #1700
Shiding chslance | Blkm

=Flg. 1-2= Hﬂatlnn between Interrsal Surface Roughness of Cylinder

ube and Amount of ofl leakage when silding

{Buips wopigw ) abeyes) 10 jo Junowny

| |
a4 12 as 6.3

125

Intemal surfacs rasghnese of cylinder wbe Rmax | wm)

'-']IE alleras the internnl oal ||:n|:u.gr_ at stabic conditron as shown m e
Table 1-1, but no intessal il Ieakoge has been found on any
packings with this test.

B Relationship between internal surface roughness of the cylinder tube and amount of wear
-:F_Eg. 1=3> Internal surface roughness of cylinder tube and wear wm

Fig. 1-3 shows the relationship betwesn
imternal surface rougheess of the cylindar
tutie wnd the wmount of wear [or piston
packings (SPG, SPGW, OSL, OUHR).

Tost conditions

Fressure  ©A7.7MPa [180kgl omf
[Gonstant)

Sk - 100HTm

Felon speed . 100mm. s

il weead for teest & Twrbing oil grade 2

Temparsture of oll 2 B~ 70T {n the

tank}
Tubg ingide diarmater @ # 100
Sliding distance @ #0km

.7

.6

.5

.4

3

(Bh e Gupped jo junolsy

1

Fan

Ve

A
2

ﬁ/
fﬁf*/

T S

0.2

|

o

SFGIW

2 E|

:—{}

izE

intemal surface mughness of cylinder fube Rmax © em)

- LR pum Rl

@ Packings for high wear resistance sach as 5PG and SPWG are
saitabde for use with the types of hydraulic cylinders which can allow
soime internal oill leakage,

@1t is recommended to fmish the miernal surface of cylisder fube 1o
- 3.2 e Rinse (000

-2 -



2| |.|.J.

3.AMOUNT OF OIL LEAKAGE AND WEAR OF ROD PACKINGS

B Relationship between rod surface roughness and amount of oil leakage

Fig. 1-4 shews the elatonship between rod <Fig. 14> Rod surface roughness and amount of oil leakage
surface rosghness and the amount of oil )

leakange for U packings (UPH, USH and E:-c_n""
[ g- i
z ¥
,E.. |
Test condifions g 6 |
Pressurs ! 0~14.TMFa B a T JIE A Type
10— 140kt~ e g A =
Stiake 1 En0mm - S = = il .
Fiod : P = F _
od speed £ 500mm . 5 P = TR = - [ iusot)
Qil used for tast - Twrine il g 7 CASOS) =
Tesiperaturg of ol : Fﬁﬁég - 2 i = .-r'f‘/’/
Fiod diameter  + #50 § 1 "’f’f
Sliging distarce 1000km B
a8 YoeiE a2 53 125

Aod zufface rowghness Fimax [ qm)

® As the rod surface roughness affects the oil leakage, it is sugpested
to finish to 0.8~ [ Sum Rmax (0.2~ 0.4um Ra)

H Relation between Rod Surface Roughness and Amount of Wear

Fig. 1-5 shows the relationship between rod
surface roughness and amount of wear of 17

pokangs (TPH, UAT and TG

<Fig. 1-5> Rod Surface Roughness and Amount of Wear

1.0

0.8 E..IF"[H
LAS0E]
Test condtions 0.8 =
Pressure P 0 13.7MPa > 07
= 14t~ v i o
Strake ; 200mm S5 BE ==k
Fiod apesd L B00mm ;__ 0.5 L) . =t LIS
Qil yzed for tast ¢ Turbing oil 3 | i = rLsas)
grade & = 04 ks 3
Tesmperaturs of oil 1000 B 08 e ol TE
Rod diameter  © 9 60 - T e o
Sliding digtanca  © 1000km - o 7
- B > H:':EF._,..-""'F
0 316 32 6.3 125

Fod surface roughness Rmax | xm)

@ When the rod surface is too rough, the amount of wear of rod
packing will increase. Therefore, it is sugpested to finish il 10 0.8 —
1.6um Rmax (0.2 ~0.4pm Ra)
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4. MINIMUM SERVICE PRESSURE

Fig. 1-6 shows an example of aciual
measurement of the minimum service
pressure of piston peckings (ODI UPL
LFH, OWJHE and 3P

Teet conditions
Corlineiar tube 1LD; 2-# 100

<Fig. 1-6> Example of actual measurement of the minimum sarvice pressurs

0.4

Fiod damelar ¢ 70
Fiod gacking « UPH Tomoo i
Dustseal « OKB 70X B4 <8511

Prassurizing board - Gylinder haad side

Cylindsar oparating condilicns
Prassum - O0—16.7TMPa

[ 1 kgt~ o]
Slrotg 3 GE0Mm
Spesd 1 ESOmm s (Averpge)
CHlused 5 Turbine ollgrade 2
CHl bernparaiure 80T (Maxmum

= ainesaid BAsee WL
B

Larvice distarce [km)

@ As NOK Rareflon (NOK's brand name of politetrs-fleore-cthylene,
FTFE} is wsed for shiding material of S3PG packing, and self-lobrication
property of DUHR packing s improved, the service pressure Tor the both

shows low values,

WHAT IS MINIMUM SERVICE PRESSURE?

The minirmm pressure is reiuirad 1o ensere the oper-
ation of the cylinder.. When the pressure is applied
from the head side [ or the rod side () of the oviin-
der without any load & shown in the Fig. 1-7, the
minimum pressure reqoired to alfow a smooth opera-
tion of the piston 2t the minimum <Flg. 1-7> Example of cylinder used for measuring the minimum serve preassuna,
speed [Bmm/fsec) shown in the Table

1-2 1z called the minimum service

— -

M. service pressure 15 required lower than specified
bebow, the said value can be modified under an agresiment
beiween the parties concsmed for delivery™.

pressuee, JAPAM INDUSTRIAL —
STANDARD JI5 B B354 [Hydraulic = ﬁ _
-:':-_-r“nﬂh:r‘_l [.|1'E!l:l'ib:’.'| thi= mminmimum s i - el
service pressure. Tabile 1-3 shows I e ki |
the minimuom servics pressure in the L'—_|E %
caze when the pressurg 5 applisd IE—
from the cylinder head side, i M
Acconding o J1S, “"When the mini-
=Tabie 1-3> Example of JIS Minimum Serdice Pressure (whan the pressure is applied from the oylindar head sids). Linlt = MiPa
{ Shape of rod sacking
Shape of pision packn Mamine T e Fearnark
9 il sone | aher than V' packing | W packing
I 36,7 ' 0s 0.78
HELER = Pr— " 6| Tha minimum service
14, 21 | Mamina pressure & 8 2 Norminal pressurs X 00 pressura whan the pras.
g-': r-'a:::lkh'gq. 55,7 0.3 0.45 | mé:ils applied |n:;|.::me.
ring. O rirg. e { —————— rod Eide, i5 defined g
el 3 14, H | Narmingl prassur >0 4 56 Nominal pressire }KEM | dassification of rod dem-
o a5 7 o1 015 miar. For d!'ﬂ". klﬂdh’
Piston ring el : | referta JIS B B354
14,2 |Mominal preasure X 1.55¢[Mominal prassum 2,634
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5.SLIDING RESISTANCE <fe-1-8> Frictional resisiance and Pressure

o
Fig. 1-8 shows an examiple of scieal meéa- T
surement of sliding resistunce of pston
packings (5P, UPH, OUTHE L -
i - e
Teat conditions é o Fa Bssmre
| 53, of cylindsr toha® # 100 s /
Picton spoad i B0 e F
Ml ugad ¢ Turbine ol grade 2 (B0 Y048 E_i / CUHA
Of lemoemtue 1 GDC o 1 e T
& / e EFG
-H- ‘r_,,.-' " ]
Teat egukpnent ;",-""f
B 3 10 16 %0
Pressure (MPa)

! @ Use SPG or SPOW For piston packing for low friction.

|
Hydraufe fedcamem

. E,hape of ||p edge. with U pﬂclqng =<Fig. 1-2= Frictional resistapce and pressune
that affects frictional resistance :
and SE'-EJII'IQ FIEI'TGII'IT'IEI"IEE. i_E}"U

Frictional cessimme: avd sealing porformancs

vary with the lip shape of U puckings as USH | O

shown in Fig. 1-8and Flg, 1-10.

[ CUHR#120) LESH (¢ 120]
| packing packing

- W | WE

10 !

{=) sunseesd Gup|s

.5 i
/ s
: | e | QUHA
Measuring conditions of sliding resistance W :
Terperaine | 80'C conglant o i | i

Prassurs S OLR03, 4.8 APy

{0, 20, 35, 50, BSkgd .~ cm? Pressure (WPa)
Epeed r FEmnL &
Shrise + 20mm
Ohl wead & Turbae off grade 2 (FS0 VGE4E) <Fig. 1-10= Mumber of pressurization and amount of ofl leakage

Inputss endurancs lest condiions
Tempemiur= § 100T
Prassism I 0e-24.0 - 36.8MPa

|0~ 280~ 37 SRl e
Fresguenoy of pressurization 2 TOcpom:
Mumber of pragaurization | &00,000 times

Spead ! 150mm.s |
Hroe a 150mim r hinis
Of used  * Turkin o grads 2 e
(150 V48] r«"‘
10 > :.‘-"""'A
USH

@ Recommend to use OUHR packing with
improved seif-lnbrication property as the
piston U packing for Jow fricticn.

{2 ) oBEyEs] 40 |0 JUNCUIE BATEINLLY
¥ B

10 20 a0 A0 50 i
Numbear ol pressurization




EHOW TO CALCULATE FRICTIONAL RESISTANCE OF PACKINGS

Frictional resistance can be calculated
from the following formula.

| B=F X

Where,
F : Frictlonal registance (M)
I Frctanal cosificlent
Pr ! Packing mdal force (M)

Therefore, in order to find the frctioned
FesSTRIE, 1T 13 fecessary 1 know the val-
ues of frictional coefficient and packing
radial force. To abtain the frction coeffs-
cient £, a=e the pon-dimensinonzl charac-
teriste dingram i FHg. 1-11, Gin accor
danes with operating conditzon and read
the valoe £,

Uge Formula (&) to find our the radial
force of a packing when pressure is
Applisd,

Pr = xdbp + Fro

Where,
d ! Rod diameter (o)
b i Contact widih (em)
p + Applied pressue (Pal
Pro © Fadial force of packing
ynder amblent pressure (M)

Tha walse Pro varies with the shape
ard materal of packings. Fig. 1-12
shows, for vour refarencs, an example
of actual measurement of radial force
of rapresantative packings, As the
appdind prassure becomes higher, Pro
becomes a igibile value in hancticn
to = diop in the formula (6],

<Fig. 1-11> Dimensioniess characteristic dizgram

1.0
0.8

0.4

i |

'l

L2

™5 |

1 %)

D08

i

T ad

.04
ooz

SGE

Pt

= JUBIDIE0D [EUDY

G.or

——

1310

i

AT

A

Mor-Dimenslonel characierstic value &

1:10

@ Flease refer to Page A-8 for caloulating method of the dimensioniass
charactenstic number G.

«<Fig. 1-12= Radial ferée of packifry (Under ambient pressurs)

Jgrad? SPEW
: T _lsra
8 e
4 / f—-"' =3
2 P —— Il
aa ; afrir Fad
i ﬁ'ﬁ e by
L i ‘_.-'"'5 T i
g | T f?_»:; T e [Hy
£ 08 : -
) (,u‘ff.r"x r-_‘_,.r'
0.4 : —
K// “.LI_.-"
r.--‘
"//
Gty 50 o0 5 200

-2ay -

Rod dameter or cylinder fube nside dizmeter imm)



6. LOW TEMPERATURE RESISTANCE PACKINGS

The standard rubber matenal for NOK puckings (matenal Test conditions

for low temperature usage. n low tempersrure area, the mb- {Dipped In oll at100C for 70H prior to the

ber packing material’s elasticity decreases and i1z sealing -

performance becomaes unstable. As the packing lip's ahility Prassura © 2MPa 20kgi < em| (sonstant pressure)

1o follow the eccentricity of the rod decreases, it becomes Slroks | * 20

impaortant ) reduce (he amount oF eccentricity of the mod, Cycle I lcps

When using packings in & bow fempesaiore aréa, minimige Oll usad lor 188t = Hyorawile ol for asira low lemperaturs

rod sccentricity ; and apply o low tempersture resistance Test duration © Aller leaving the test phece for 15

packing, hours 8t each lemperaiure, stroke
far 15 minutes.

B EFFECT OF ECCENTRICITY ON SEALING PERFORMANCE AT A LOW TEMPERATURE
Table 1-& gnd Tabie 1-5 show an example of test resalts L

il oy nire resistant U packings and ard U Az the accontricity affects sealing porformancs al low

; te returs, use HIME fit for bush or bearning.
packings. e — ¥ ]
<Table 1-4> Cold registant U packings =Tabla 1-8> Standard Ul packings
Sampl | IUH 75 85 & '_- —
pEciing LY T - L?JTI uﬁgfﬂ 0
Y Lo ramperatiig i iy }
\\ realstant nitile rubber || e
m (G | I I T
Eﬁ{rﬁ'ﬁb —d | —48 | —50 u$5|—ﬂa:|s—4n 48 | —53 | —55 | —B0
Qb | O | |1 C | T < | © | & | [ot8mmi} © | . =
.30 I ' & 0.30mm
[.45mm | | @ | & & G45mm s
=+ Ho cil leakage - il leakage white siding -0l laakaga at slatic
B EFFECT OF LOW TEMPERATURE HYDRAULIC OIL FOR INITIAL FRICTIONAL RESISTANCE
Some low temperature hrdraulic ofl 7
1:nc'r~=ﬂu :h::l frictional n.‘:xi:-:l-:m-f.:c_ af pw.:k- Sarnple WIH e packing
g This 15 Ccanses] by rEmaining drigd pr2enkireg 1 [Maleral @ AB33)

sddidves in ofl. Fig. 1-13 shows an exam- |
ple of measuring the initia) frictional rsis-

Trsee With Jow Temperatire oil, =Flg. 1-13= Result of messuramont of initial fricticnal reslatance

200 L
Test oondilions /"D/—l—/‘u
Temparstura © 260 _ﬂ ﬂ“‘f ;
Fraczzure 1 Ambleni pregaims E 150
Bpeed * 250mm. s 9 / Cr MIL HE80EE |
Siroka = S0mem =] x
: = & —~Enging ol for low tamparaiira

il wmad D(IIMILH S606E 100 0~ Turbine ol grade 2 e

() Engine o for low temperature : {j)

ETurbine of grade 2 (IS0 VG2 ]
Time for leeving sampla & 0. 12. 48. 72 (H) 5 50
Leaving conditions X A A A
By rriaking fad 1o perorm several stike, e ﬁ—""‘ =
the: oil film depasisd on the rod surface and 1]
leave the packing &s Il s &t room tempesa- 20 i _ s 5
fuires. Time for leaving (H)



7. BUFFER RINGS

Buffer nngs (HRY and HBTS) are insarted in the pressoms
side of rod packings o protect and improve packing darabili-
ty. Also, wnder sxtremely short stroke conditions., they help
prevent abbommal wear of pod packings,

B EXAMPLE OF BUFFERING EFFECT ON

IHFAGT PRESSURE

3 effects of bulier rings
(13 To hufter the impagct

side of & hydraulic cylin
(2] Te Inhiblt transmission of oll temperature io rod

IPI'E'E-'-‘J-U!'E' genarated on he red

packings.
(4] To reduce fictional resistance and generation of

gliding heat of red packings,

BIIFFEI’ I'i:ﬂE s mak EEI‘IEI.TLE n:nu.m-lu!cd ]'.|I'L‘i."|l|l.'|! I'h!l'lh‘ﬂ'l'l.

rod packings, becawse of back pressure relief property,

Test copdibong

| Construction (rod saafing svetem)

Condiong ater teg

| Fiod diameter ; # 70
| Pressun  G—-41.2MPa
[ 420kgd " cm
S| . B30men %
Stroke T 900
Ol Lzed 1 Turbine oll grada 2
L0 Ve8]
Ofl lumpesaiures 8050
{in the tank?

Siding distanos . 250km

;r i
HEY 4 UH BRT2
e T
a.____[il L
L Exlruision

Frra WEET N:::'rra-a.r

bbb isubbicinhh

Fine En‘lruslm Mo wear MJH::IrLfE-mn

( IUH BRTZ DKBI I/

PA U0 RO

"nwﬁr Exhus'nn

Il EXAMPLE OF REDUCTION OF TEMPERATURE AT SLIDING AREA
=<Fig. 1-14= An example ol mnaunmnnl:-uftnmgamtmut sliding area

[Far 125t condfians and immpesaiune 11@. e

r b the best conditian.)

-

P L et

|||r e

s -F.- ====zs

T /;TZ;‘L;d with HBY

b ,-" £——Uged together with HBTS

cBEBEEHEE

Ty eunpEsedu ey ooy

i “—Without a buffer ring
/ |
50 00 150 200 260
Sliding distarse fkm)

@ When the impact pressure and the
oil remperature are high, reduction
of pressore and temperature of
sliding part can be obipined by using
# buller rng,

@1t iz recommended 1o wse packing
anedl buffier ring together.

B EXAMPLE OF REDUCTION OF FRICTIONAL RESISTANCE

=Fig. 1-16= Relation between hydraulic pressure and frictional resistance

Construction (R sealing system)

7

[ Hers wh sarz |

Tast conditions
Prassurg & 0=~—~4.EMPa
0 - 1 00kgf o enrh
Spaed o 30mms
Stroke D 100rmm
i uged | General punpose Fyokedic:oll

Temperature ;. Constant tempara-

fure at E0°C

1 |
200 N[ Er, [ RS PR
.,., #a, O | W -
= i f:l [ |
g 150 :'i._
/:l-‘
-
H
R ) i 8 ) 0

il pressune (MPa)




8.PACKINGS FOR EXTREMELY SHORT STROKE

Fhﬂpsz;ﬁg vis ':ﬁ I:th el 5:;" g;:::;;lm' “The term of the extremely shart stroke” is daflenad as
mge of o | {out ubricant) uwurs.. a : W kichnn absnias use Than the 1 ok of 25
of the packing may occur, To prevent this, the packing must o eI
3 k : which iz specifiad in JIS B335,
be designed to allow an easy formation of the lubricant film :
amd 1o use material with bespes wear resistnace,

B PISTON PACKINGS

Test method Sample packing

In ather o mvestigse the inemal oil leakage amount, the Coees snobon of apsl Typs and &z Matarial
texl was conducted with the test eondition below. The ol ;

leakage was megzured al 250,000, 500,000, 750,000 and -ﬁﬁ SPG 04 110 7.3 | CaYF
1,030,000 eyeles of the west, The oil leakaps was collached | EAoB

from the port () ot the head side, while applying oil pressure

34.3Mpa {350kgficm’ |, for tea minutes to the port & a1 the

ol i E oSl 110 05 9 uant

Test equipmeant - DUHA 110 95 @ Taa03
) = | o BAT2 &5 110 3 EHaYF

Test conditian
Of wsad & Genendl purpose hirdralic o
Pragsura | Pod i side
0~34.3MPa [0-350kgt. el
Head [H) sida
0~ 2MPa 10— 20kgf . em}
Stroke 3 2mm
Cyole 5 TBcpm [Avarsge speed 4mm gl
Shding cyale § 100 10° times
Temperabire © BEE50 (ol apindsr inlsmad surfacs
Rowgrness of cybnder inlemal suface | 3.2um Rimax

Test results p :
o5 The: amount o internal oil isakage for SPGW |
<Fig. 1-18= Change in amount of intsrnal oil leakage Piivoashdinthoipiil- :

O i
— T ||_|IE-‘!
Il tq:':;gﬂl__lrlr'gl?ﬂ_lll TE!I!EUE___

ST
iR s

25 0 75 TV
Mumber of cydes

BOERES |10 fRLUSUI J0 JUNDWY
L Ot
31 |8

{miftOmin} 0%

10 - 230 -



<Fig, 1-17> Sliding sarface candition after test
[ Type & sizs Direction of photo

Hemarks = ‘|

Head =its
Weo abnonmalities ame obserded on the
SPG #4110 7.3 [}
| i |
Fodside | §

Head sids |

—r

Wear and "slking trace” are obserad on
the siding facs,

0Bl 110 858

Wear and “heavy siding trace™ are

: QUHA 110 85 9|
| chsarvad on the sliding face,

ey |

| | .
| aiec!a

@ For exiremely short stroke, it is recommended 1o wse combination seal (SPG or SPGW), using NOK Rarcflon (NOK's
brand neme of polytetra-fluaro-cthylene PTFE) a5 the sliding materal.

B ROD PACKINGS
Fig. 1-18 shows the coadition of sliding surface after the extremely short stroke test.

=Flig. 1-18> Condition of sliding surface after test

I Typa & size i
I {Matsrial) |
! |

|

s | WH CQ

Surface sondilisn
When bufler fig 2 used iogeiwr, | Wihen buffes ring is nat wsed together,

Direction ol phoso

[
| HBTS 75 90.5 6.9
[ [TE¥F.ABDE)

@1 iy recommended 10 use the buffer ring (HBTS or HRY) as a part of the scaling system along with the packings,
when extremely shont stroke condition is sxpecied,
Abnormal wear of rod packing may ocour due o beeakage of ol film without the buffer ring.

«J31 - -11




9.PHENOMENON OF BURNING

In some cases; piston packings or wear nogs are bumed and carbonred or
mealted. Thiz is dee to the hizh temperatore resuliing from sudden com-
pression when air maide the hydreaolic cxlinder has 101 been completely
exhiusied

For example; when u U packing i5 used as a piston packing, air tends (o be
accumulated in the pocket part of the U packing. When this air is not
replaced by ol at starting morement, the ar wall be comppressed quickly,
reesaltimyz v high hear generatian, at the U packing’s pockes

By thiz, the packing i partially burnd and carbonized. With somse meateri-
il it wmiy wctusd by woele

When a rod is directed vpward, sir is acoumulated at the pocket port of U
packing A on the head sde, and “damage by buming” can be scen in Fig,
1=20. Also, the wear ring may be burnr as shown in Fig 1-21.

The phenomenon of burning tends o occur when stating a hydmuolic
exlinder, bul sldom occurs daring opemtion,

The heat generation due o adiabatic compression may reach 600 w800 T
foor a short period of tme and instmtaneously exceeds the heat resistiml
timit of packing material.

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

age by buming

12 - 232 -

<Fig. 1-1%= Example of damage by burning

E
of U packing

L{p Dﬂnage;lhy burming

<Flg, 1-21> Example of damage by burning
of wearing

Damage by buming




B FORMULA FOR CALCULATING RISE OF TEMPERATURE BY ADIABATIC COMPRESSION

Allhough, in the case of pn actual bydreulic cylinder, it can- Mow, let's calenlate the heal generation by adiahatic com-
ol be sid 1o be e perfect adiabatic compression due o the pression by using this formula, Suppose the pressare in the
exisience of heal conduclion and dispersion, etc. from the hydraulic eylinder veries betweens | and 42MPa.  For exam-
rod surface or mbe wall Tace, the rise of femperature can be ple. suppose the oil temperature is 80T when the presiure is
calculated from the foomula (73 IMPa, then the gbsolute femperatare T2 by the adiabatic
COMpession i=
TemTr X E2 2 :| | euiee (70
Ti & Absoiute tamparature bafore comprassion (© K] St
i 421 =
Tz : Absoluls temperature after comprassion [ K) Te=(273+80) K{ i 1027 ")

Pi i Pressure before compression {MPa)
Pz § Pressure ater compression |MEa;}

Vi & Violume of air before compression (em?) This temperature is equivalent w 754 T The value neglects
Wz 1 Velume of air alter compression {(em?) the adiabatic efficiency and other loss in its caloulation.
w = Adiibabeince i one of o =140 Even if this were (aken it consideration, the packing is

insiantaneously exposed to @ high tlemperature,

B PREVENTION OF DAMAGE BY BURNING

<Flg. 1-&2= Example of countermeasure agalnst damage by burning

Bemark the following points to prevent

the damage of buming due o such adid-

balic compression.

(1) Blead air from the hydranlic cylindar
sufficiently before starting he
hyadranlie cylinder,

12) When starting the hydraulic cylinder,
do nod operate 1t quiskly to s full

stroks,
{3 When wing U packings, fill the pock- / f WT
el with grease o minimize the accy- ._'wﬁ flll {‘m}
malation of air. /| iWearng) WH
{2} Design the construction of piston as J'Rﬂ [ Weaaring !
shown in the Fig.1-22 and use (Contamination seal) L 50CW

C exrisd i b
Eareflon (NOK' s brand name of 4 . =

elhyléns fluoride resin) scal (Type
EZT, contamination scal) having 2
good heat resastance at the outside of
the wearing (WRI

@Fig. 1-22 shows the most effective piston sealing sysicm as g
counlermensurs agaimst the damage by baming.

Wa recommend to use KZT
(Contamination seal) to pre-
vent eniry of foreign maten-
als |y the of and 0 pravent
the damage by baming.



10. STICK-SLIP

Stick-slip is a phenomenon tha a sliding sarface has sticking
and slipping conditicn perindically, In the case of peckings.
the stick-slip oocurs 8L a contsct Face barwesn a packmg, an
elasiic body, and metal mating face, sometimes resoling i
vibration and genending sound,

The stick-slip phenomeson in hydmulc oplinders 15 coused
by complex factars including types of bearings, types of
packings, Nxing method of cylinder;, arount of load, cie
Also, the sound generaed by stick-slip varies from low w
high frequency tones.

.ﬁgnmﬂﬂﬂﬁ CAUSE THE PHENOME-

Vibranons and sound generation due 1o the suck-slip of &

hydraulic cylinder have mot begn quantitatively claffied vet.

Ti 35 qqualitatively known, owever, that they occur under the

Tollowing conditions,

i1) When o static friction coefficient of 3 packing or beanng
tatenal is high,

(2% When the roughness of metallic suface & not appropei-
ate.

(33 When the guality of oil nsed is poor (when the additive tn
ol 1% nok appropriate),

i) When the lubricant filem om the shding facs is linble to be
braken due to-a high prossure; high empersture or oper-
tion in s low speed,

15} When vsing & cylinder lube or a hollow rod which thick-
ness i exiremely thin o when using a hydeaslic hose
wiith m low rigidity.

l-14

B COUNTERMEASURES

As previously mentioned, it is nor possible o make perfece
countermeasurss for stick-slip soley by a packing itself,
However, use of a combination szal (SPG or SPGW) made
frorn Jow-friction mabterizl such as Rareflon (NOKs brand
name of FTFE) or use of the U packing{OUHR) improved
salf lubrication,

Alse, addittonal wse of o buffer rng with good lubricarmg
chamcienste (HETS) as shown in Flg, 1-230a) andfor fil-
g grease beiween & ol packing and a dust seal will be
effective in preventing ofl film breakuge, due t high pres-
sare,

=Fig. 1-23> Example of sountermeasuse uﬂnﬂ ﬂli:_t-ﬂlp

1E?F
P«EEE.

IiJ-HDT:'

I' - DHEI
( o EEJ,:% (R .
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 «DATA FOR REFERENCE

¥ OIL RESISTANCE AND CHEMICAL RESISTANCE OF NOK MATERIAL

This clati is a semmary of all the experimental data related io
the materials and it gives o reference of matenol compatibili-
IV aach beind of oal or chermacal. When szleclins matenal,
Kimdly check, refening to this sollection of data, whether the
maierial in guestion is compatible w the brand of ol o
chemical which you are going te use. Please now, however,
that they are representative values of acmal meaiuremeni
dnd ned of gusrentes,

This cara includes nonstandard materials for each type of
packing, due to the fact that the selection of material has
been caried out in eongideration of the sceling liguid in
questian.

When using matersals other than standard; please consult
with NOE,

[HOW TO READ THE TABLES]

The test method 15 10 compliance with TIS KA301 “Physical
Test Method for Sulfate Rubber (Dpping Test Method)'™,
The table shows the dest mperature, time and change in
hardness, tensile srength, voluse aftes ese, and compatibal-
iI:J.'-

+ ayimbol belons rl._gu'r: menns the morease (o (he value of
before test, while - symbol means the decrease e one of
berore e2t In any cose, if the absolute valses of thess fig-
ures arg smaller, the berter are oil ond chemical resistances.
Compatibility is the résult from judgement supposing the
casa whare the product has bean conlinuously operaied

OIL RESISTANCE DATA

for 500 haurs at the temperature specified in the Table.
If data exceeding 300 hours are available, comptitilie for
the spid duralion iz also meticned. Svivbols used in the col-
wrrm of compafibility are s follows:

~ '+ Resistant

1 & Resislan! excepl special cases®
2ot Nol resistant excepl special cases ™
2 Mot resistant

In musl coses, wdzement is mads based vpon the data of
change in hardness amd volume. In some coses. however, the
Jodgemenes how A oor xtn spate of the small vialue with
hardness and wolume. The “compatibiling” iz ndged by rak-
ing ather factors into account, so they are not contrmdictory
o the principle mentioned above. The compatibility of
MOXLAM s judged meanly by change in leasile strength,

On the other hand, the tesr conditions applicable o thass
data are defined to examine the competibility of each nibber
material with the sealing lgeid and nod wr gusranee he il
of the liguid in question. For netwre of the guid, refer 6 the
hindbook for brunds of lubricants.

# Whan using this, phease consult with MOK

NGE' & mgherial syrriol A Mtile rubber £ Flooro rubber G2 Hydrogenated-nitrle rubbar U Noxlen [Palyurethans)

[—: Mo data availabia)

HOK' 5 | Tesl | Duralion | Ghange in JCRange in i Gange o) Adap
Brand nama of sealing Equld (Menufaciurer] | mﬁmr& ol leal | hardness | fegnength | Wolums | abds
symbal ] (HY palris % (% larns
CEELPACHK 1210 (MOBIL) A0S BO o — ¥ —13 =+ 4.6
240 — & —1i3 + 64
120 T — 4 — 25 g
i 240 —2 | —48 | 428 | A
| A305 B0 T = 5 =14 | <4 40
240 —§ —16 | +52 | @
| 120 0 =y —Fr | ekl
E- 240 —2 | —a4 | +az | &
| AEDS BD [ =4 -5 + 3.3
8 240 | —3 | —2 | 440 [ ¢
= | 120 m | — 3 —1% | + 34
o | 20 | —1 -3 | + 33
= ASBD BO w | -2 —10 | + 748
[ 240 | —8 —18 | +TF o
. 120 70 i =y 34 | + B0
240 — & —58 | 4+ap | =
LIESS 100 Enp | — 2 —3 | 4+ 58
LiEad 100 son | { - + Fo £
LIEH 100 son | — 1 —i8 | 4+ 48 £

J-2 - 236



OIL RESISTANCE DATA

NOWC 8 | Teal | Duralion | Change in nien] Ghangein]
rmabaial | lemperakng | of teak h sing woluma [T
Brand name of seaing fuld (Manutsciures) Forls E‘.ﬂ} i e {gﬁfﬂ:ﬁﬂih i 1|th$
DELPACK 1210 (MOBIL) e 120 200 + 1 i S o
MOBIL PEGASLIS 10W {(MOBIL) | Uodt | Gk | doog | —1 | B4 | RO
B0 100 500 — 2 —17 + 13
1000 @ | -7 | +08
WHITE PARRDT SUPER 5-3 OIL 108 (SHOWA-SHELL) | AT08 120 70 o —23 — 08
240 + 1 — 35 — 1.6
500 + 2 —44 — 1.8
1000 + 5 —73 — 26
A305 | 120 | —3 =1 — 01
240 | — 2 ~38 | — 08
B0 | o — 4D — 1.4
000 | + 4 -7 | — 18
=] ASDE | B0 | — & 12 | + 23
= 40 | —4 o + 22
T B0 | =3 ol | + 23
2 o0 | —2 | =% | +25
7 100 T —3 -3 | +22
e 2ag | =1 —1& + 1.4
o | L} - g +1.1
' o0 | +2 | -4 | +141
120 i O R — B — 01
240 | #1 | -7 | —oa
2o | +2 —33 — 04
o) | + 5 — &7 — 0.4 3
A5a0 120 10 | =4 = + 4.0
| 240 | —1 -3 | + 44
500 | + 1 — 81 + 2.8
1000 + 4 —7p | + 81
Ligid1 120 B0 [ +1 — 41 + 2.8
I 120 500 | 0 —45 | + 04
APPOLLDIL GEAR-MISSI0N BOW-80 (IDEMITSU) Fa01 100 M| —1 — &% 1 4
120 T4 6 | —gs | 12
150 70 + & - | + 17
FARD 100 70 — 1 — 6 | +06
120 0 i =16 | + 07
150 Fil +1 —-40 | +14
APPOLLOIL GEAR LSD BOW-90 JDEMITSL Fz0i 100 7 -4 | =1 [ +p#
120 Fil D | —&n + 1.1
15 | 70 +4 | =30 [ +17
F480 | 100 | 70 —1 | —8 | +05
120 | Fi! ] g | =2 + 0.4
' _ _ 150 | 7 +1 | =3 | +0% |
" GEARLUB P90 (NISSEKI) uesz wo | 33 B | —d&a | +1%
g’ | ueol | 70| iomp —1 | +4 | +1& |
9 | W0 | 200 o | —48 [ +17 |
= | GELCO-0IL 8140 [SHOWA-SHELL) Fig F R ] + 4 + 0.2

{ GELCO-OHL N 1 [GL-3] {SHOWA-SHELL) Faod 120 70 [ —12 + 0.8

MISSAN GEAR Ol MP-G SPECIAL F201 140 i -3 —18 + 24

(HISSAN MOTOR QEMUINE CiL) 120 ™ — A —d3 + 35

150 70 0 — 45 + 42
FasT 100 7 -1 — 8 | + 20
120 70 — 1 —d40 | + 36
150 70 — 1 — 3 + 46
F480 100 mn — —13 + 1.3
120 70 — 2 —34 + 2.2
150 70 —2 | —= | +271 |

NISSAN GEAR Ol HYPOHE) SUPER S0VW-S0 G508 120 ] ] =k +27 |

(NSSAN MOTOR GENUINE OIL)

DEXIAON & (SHOWA-SHELL) ASOS | 100 70 —3 | +6 | +2a2
AL ABO3 100 il [} i — 0B |
T [ PAN ATF AMENITI {NISSEKT) Fa57 120 7. | —1 -1 | 05 |
¥ 200 | —1 -5 | +10

500 =i — 8 + 1,2




QIL RESISTANCE DATA
’ Test | Duration | Changs n Cherge in
Brend name of sealing Nuid  [Manutasnar) mmé;ém‘; |FEFl['rEIEIIJIEI of taat nardnl?sﬂp w Vol g'ﬁh‘ w'
code = iHJ [points) %) gt |
PAMN ATF AMENIT] (NISSERI) FasT 150 7o = =2 + 12
240 =4 — + 1.7
| 500 =t —53 + 1E
F48k 120 70 = — 4 + 0.8
20 | -1 =7 + oF
500 =T =21 5= DB
150 m | =1 —g0 | + 08
240 = —di I + 1.6
. 500 | — 1 -5z | 4z
WMOBIL ATFZZO (MORILE) A104 100 Mo | —3 — 4 | +1inp
Ge | — 4 - + ng
Aigs | 100 ™| — a4 — B + 30
| 168 -1 — 10 + 23
-~ M0 | W | —7 | — % | +42
B 168 =z — B + 34
Agan 103 it —f 4 4 + B
| 168 —r + & -+ el
CASTLE AUTOFLAD SPECIAL W AS0% 103 i) = | =7 + 52
TOYOTAMOTORS GEMUINE DIL) [ == + B + 42
AQ0E B T 1} =10 — 1.5
163 + 1 410 — 24
103 | it + 3 + 4 — 15
| 158 —f - 7 4 B4
CASTLE HYDRAULIC QL 32 ARG W | T — 7 + 1 + 4
| (TEYOTA MOTOR GEMUINE CIL) 68 o +10 — 03
Ao B 70 ] =+14 — L&
183 + 1 +14 + 23
| uagd 10 146 ] + a
@ | TOYOTA GENUINE BAAKE FLUID 25004 (TOYOTA} | FI67 15 7o —oB — % FiE
% 184 —32 —as5 4459
i [T | 180 70 =18 | —16 244 |
= _ 168 —13 | =14 448 | -
DAFFMEY HYDRAULIC FLLAD 32 (IDERMITEL) ATRE 100 200 + 8 | - — 54 |
. Fids 151 | 200 o | = + 48 |
DAFFNEY HYDRAULIC FLUID 44 (IDEMITELS} AS5 100 T + 1 <+ B = 08 |
HIGH LAND 26 (NISSEKT) ABGS | 100 70 — B + 2 F54 | & |
AR | 100 70 —3 | — 5 +a30 |
HYDRAX 56 [FOSEK]) A0 129 | 70 F+4 | 44 —. 38 -
A10% 120 | 70 p | =13 | =07 [ L
A3 120 | 70 o — 2 - 0.7
A5G 120 | 7O ] —132 — a8
ARZE 120 | 70 + 1 + 1 - 14 3
A 120 0 — — 14 +
g DIAMCHD LUB B2 (MITSUBISHI PETROL) A505 10 70 + 1 +10 — 0.3
E wedt | 19 | 1400 + 1 + 2 + .2
FR Uaot 19 | 1aoo i — %y T 1.8
2. | TERASSE QoL G0 (SHOWA-SHELL) A5 100 200 + 4 = —
F54E 160 00 | — - | =7
LIa01 1006 200 — 1 + 2 | 4+ 26
MITEUI HITESG 150 (MITSLH PETROL) A505 100 a40 ] +2 | —.0s
H00 - + 8 — 0.6
p— wan | + 3 + g — 04
Adrad 106 240 i b | o+ g s Fi
[ 500 + 3 + B — 1B
| 1000 -+ 5 [u] — B8
WEE] 100 1000 +1 +2 | + 08
LIg41 100 1000 i —15 | ¥ i@
LIBD1 100 10040 L] 1] —
:E! DAFFNEY SUPER HYDRALLIC FLUID 32 LIS 100 165 +1 +7 | + 08
| [IDEMITSLY LIB01 180 165 0] —5 | — o7
giDAFFHE‘l'SUFEHHTDHD:'ﬂ (DEMITSU] Ugoi | 100 B0 a +i0 | F o5 | .
B DAFFNEY SUFER HYDRALULIC FLUID as Ea0E 100 1000 + & — 11 — 0
EENLET 120 so0 | +5 | =8 | —us | .

J-4



OIL RESISTANCE DATA

MO = Test Euration | Changs In T 1 g e i
Erand mane of fivid [Maniaciuros matarial o tekl | hartnacs wollime
s o i e ] i o T | whime (10
DAFFNEY SUPER HYDRO 46 IDEMITSL) Lsea | oo 500 a —#& | -+
Usoi | 100 500 g iz | +o4
DAFFNEY SLUPER HYDRAULIC FLUID 56 A104 0 100 70 +1 i 5 — 4.4 <
(HDEMIT SR A0S | 1 m a —12 —1i4
AA05 100 70 — 2 —3 — 1.7
AG0S 100 0 — —I5 — 1.4 =
ARZE 100 70 i f 4 — 4.3
AQB pie el m +3 | =22
o 188 +3 — 8 — 4
DAFFNEY SUPER HYDRAULIC FLLND 100 as0s 100 1090 +7 =8 — g
(HDEMITELY 10 E06 +5 — B —2g
DAFFHEY SUPER HYDROLY=G (I EMITSL A305 100 7 —48 +13a —
Ty —a +1 — 1.5
| =00 —g + 1 —25
A7E5 100 70 +6 - - 5.4
ATED 100 0 -1 + 3 + 0.2
240 il i +az2
500 i — 8 + 0.6 .
Ligas 1€0 1000 = — 7 +0.2
| = uadi 100 1000 0 — 4 — a4
CAFFHEY SUPER HYDROLWAGH (ITEMITEL AND05 170 il ] — — 0B
168 +1 —§ | —10 hs.
AZ05 1¢0 7 =3 —4 A
168 — g i —0.g
AQED 160 il —g | = =+ 1.8 |
168 0 — 4 +08 |
. UsS83 140 168 0 + 3 —07 |
z | uani 100 000 —1 —34 — o8 B
& SUPER HIGH LAND 32 (NISSERS) Ao 120 7 & | —8 -8 |
7 A1D5 120 70 —1 —14 +04
& AZ05 120 ) -1 1 4468 |
= | ABDS | 120 i -1 | =% | =315:]
= AB2e 120 70 —1_| =& | +o05 |
| ASED 120 70 -3 | -1 +48 |
g Lam 100 1800 g | 42 + o8 |
2 | BUPER HIGH LAND 88 (MISSEKI) AT 120 fil +4 + 3 —3g |
ALDS 120 70 -1 | =3 —0.6 |
A5 120 71 ~3 | —38 —04 |
ASDE | 120 | T | +3 | —4 — 23 £
AE28 120 7 i —15 —1.0
ASBl | 120 i} -2 | - | +28 |
LE41 130 1008 == =+ — 03 |
g0t 100 1000 0 + 2 + 0.2 |
COSMO HYDRD AWE (COSMO) A0S 100 Tl -3 + 1 — 08
| w8 | -1 | 41 | =33
Agan 100 70 +1 | +# +08
168 +2 | —a + 0o .
UE92 100 168 D | =13 + 0.8 ¥
L: 1] 100 | 168 0| 44 —09. | @
COSMO HYDRO AW4E (COSMO) A305 100 | 70 —3a =1 —07
| 154 -2 | —4 — 1.8
AgE0 100 i +1 +3 — O3
| 168 +2 -1 —a7
Lisg3 100 168 o —10 + 0.8
Lao 100 168 ] + 4§ |
COSMO HYDRD AWes (COSMO) A305 100 | T = + 1 — 1.5
1648 £ = — 78 %
Agan 1480 Fii] +1 “Iie -13
- - | 1BH +3 o | —17
ek 100 | 168 o —i6 + 04
o= e UBO 100 | 168 b +12 — 1.1
COAMO HYTIRD LF2E (COSKMOY A4 e | T =4 — 4 + 24
| 188 —d —i + 24




DIL RESISTANCE DATA

Brand of soaling NMuid (Manuactarer] mﬁ'? EEfrle'HIHETm Dﬁ&m ﬂmﬁ qﬂ’h"ﬁ“ﬁm‘m; coripd-
m&E
rand nama of & g i et cpu:a : "{.‘:I I:H:I {p.u"ﬂ.a;} Ig;]!? I:'!-ﬁ':l by
COSMD HYDRO LF22 (COSMO) AJRD 100 W | =B i + B2
B | —4 -8 | +78| &
Ls&3 | 100 168 a +4 | + 32 0
Ugx | 00 168 a +-1: | -+ %3
COSMO HYDRO AWSEKS [COSMO) LIxEa 106 o -1 — 4 | + 08
LIFst1 100 70 1 + 2 | +n03
LI 106 0 i} +1: | —ar
COSMD HYDRO HY15 (COSMO) A0S 100 O | — & — 'l + z5
166 =g L + 15 -
Agan 100 o — 8 -7 | + a8
168 — 7 — g + &5
L5 1006 168 = + 1 | 4+ a1
LIt 1006 tag | —A1 —a | +o7 |
KYOSEKI HYDRAX LT15 {KYOSEKD Ag03 Bar 70 I — 8 ] + 7.2
100 o | =7 + + 83
KYOSERI HYDRAY LT22 (KYOSEKD L1553 100 £00 — 5 — 56 + 30 :
1000 — @ -8 | + 31 "
g0 100 00 —-1 — + oz 3
1000 =1_| —n + 04 | ¥
DEAMIOND HYDRO FLUID EP46 IMITSUBISHI PETROL) Agan | 100 70 a ==} — % ¢
TERRASEE DML 32 (SHOWA-SHELL) LEd4t | 100 1400 a =11 + 0B |
UBGT | 108 | Wia0 | 1 | —s8 | +oz |
TERRASSE DML K32 (SHOWR-5HELL) g 100 500 i s o] + 0.6
TERRASZE DIL 45 (SHOWE-SHELL) Ligd1 100 1400 == —449 + 1.7
LIE01 103 s0 a —10 + 0 |
1000 + 1 — 73 — 15 | =
TERRASEE CHL 48 (SHOWA-SHELL) Led1 | 100 144 = g + .o |
?‘:': 120 | 124 = — 4 + 1.8
B UEpt | o0 | 144 g | —7 — 0.5
4 [ 180 | 144 o | —w —0a | =
0 | TERRASSE DIL K46 (SHOWA-SHELL) Gs06 | 10 | w8 | o | —3 | —=po | o |
- 120 168 — 1 — 2 — 0.2
ﬁ TERRASSE DIL 58 {SHOWA-SHELL) A0 120 | 70 + 4 = 1 - 38 :
AlDS | 120 | o | 8 | —21 | —as %
E‘ A0S 120 I i = || =1 — a5
g AEGE a0 | 70 +1 | —an —1.8 |
AEIE 12 | 70 —2 | =12 =12
ASED 120 i} -2 | — 4 + 24
541 130 1800 0 -5 + 1.4 |
- (IENE 100 1600 b | —48 | =0B
TERRASSE DIL K100 {SHOWA-SHELL ) (&304 100 168 =) <+ 4 = 15
. 120 5] +2 -3 — 14
MUTOHHS [EBSD) %04 140 i — ——h + 2B
| w8 [ —a -1 + 21
[ Asag | 1 70 — 8 —3 | +7=
| 158 — B —15 + 8.6
593 100 168 — 4 —14 + a0 | -
aon 100 168 — 1 — 8 + g9
| NUTOHHPEE (ESSO) A1 0 120 70 + 4 + 5 — 3
ALDE | 120 70 —1 — 7 + 0.7
ABDE | 120 70 — + 4 + 04 | O
ABDE 120 70 — 1 — & +03 | O
ARRE 120 70 [ + 2 — 1.0
ADE] 124 70 — 2 — i + 18
LIMIFOWER 5032 (ESS0) 5ey | 100 188 =+ 1 — + 1.8
LA 108 165 + 1 — 3 — &1
URIFOWER 5048 (ESS0) L1593 100 168 + 1 - =+ {7
LI 100 168 =+ i 0 — {1
UNIPOWER 5068 (ES50) LISSS 108 168 + 1 — -3 |
Uasd | 100 166 + 1 — 8 — 3
MOBIL OTE2E (MOBIL) A0 120 0 + B - .
A105 120 it + 1 — 1% — 04
A30E 120 70 1 — 4 e
J-8 7T




OIL RESISTANCE DATA

it (k| TRt | o | At | v [oipe:
i Al | B =]
Brand narna ol seaing Huid (Manubacheer) il ﬁ: ¥ {wmgf ; |: titwliy
|M|:E.|_LDTEEE.[M-|:IEH_:| AEDS 120 IR —15 — 18
, AEZE 120 70 o —11 — 2.2
-3 A0 120 70| o —18 - 08
E | UBOY | 10p | 0@ | +1 | +e | + 08
F | MITSUL HIDICK AW4e (MITSUI PETROL) ABGE | 100 g | 4+ -+ 3 = K7
i3 500 +1 + 3 - 4
i 1000 ¥a 3 — B3
=) AR 106 240 + 1 -2 | + b&
E s00 | +a 5 | + 4
= - 100 + & — B + i .
= U801 100 1004 0 —1 | — ba
Usps [ 100 | 10D0 31 + 7 + 0.2
LE41 10 | 1000 a —11 + 4 e
DAFFHEY SUPER HYDRO 22WH {IDEMITSU) L5 100 | 68 | + 1 — 1 + 31 =
LEant 100 | 16E + 1 + 6 + 1 i-J 7
DAFENEY SLIPER HYDRD 22%WH (IDEMITELY) A104 10 | 70 — 2 +14 - 28 Y ﬁ
A0S m | T — 1 —12 | + 05 dJ
ASDS 100 | 7o -3 —2 | 403 TR
ABDE | 100 | 70 | — g | +oa 1)
ABDE m | 7 =3 | 48 — 13 L
AQE] g | — 5 + 8 + 21
| | 188 — 1 =g | o4 24
DAFFNEY SUPER HYDRD 48WHR [IDEMITSL) 1583 100 | 1000 0 — 8 [ + 0
U641 100 | 100D g +18 | + o
L& 100 | 1000 +1 | +7 | =12
HIGH LAKD WIDE 15 (NISSEK) CENTS 100 o —F | — + 4.3
<2 168 —48 | —§5 | +33
=B AQE] 100 70 —w | —a [+
EE 166 —=3 | — % | +BEF
= 1. Usas | 100 166 —2 | +5 44 |
Eg L1 100 1668 —1 | =8 + 18 |
55 HIGH LAND AH15 [NISBEKI AS0E 100 70 —& | —38 | 440 |
a A2D3 100 M | =4 | —35 + 1B |
EE COSMO HYDRD DHVER (COSMO) Usaa | 120 1400 = [ g | R |
o Us | 128 1000 g | =iy | =45
n.;—; COSMO HYDRD OHVSE (COSMO) [ 100 1000 — & —4 + 98 |
= Ui [ 100 1000 L —43 — 0.9
g;- TERRASSE QIL KT32 {SHOWA-SHELL) G506 120 168 [ + 1 + 0&
E TERRASSE OIL A2 (SHOWA-SHELL) Lig41 120 00 | # | 43 [ +2
LB 120 300 o o s,
= & DIAMOND HYDRO-FLUID W32 (MITSUBISH PETROL] | UBDT 100 1130 g | A + 0.8
MOBIL DTET 1 {MOBIL} A0S | 00 70 — 4 -1 + 24
I 168 — 4 —10 + 34
AZao 100 m - & — 4 +10.3
164 — .5 it +10.8
, U553 o0 158 — 2 - 4 t 48
. B0 100 163 == ETL =y 1 20
MOBIL DTET2 (MOBIL} At 120 m +2 = - 1.4
A105 120 i — 1 —19 + 18
1| AZDS 120 M | =2 —11 + &1
| ABDE 120 | 0 =17 + 05
' AGRs | 120 | w™ | — a3 —21 | + 28
A 120 | A — 5 —18 | + &
Laot 100 | 1000 i +8 | + 28
'Eff CIMARA [HL 150 (SHOWA-SHELL} Lant 100 168 a o | @
£
T| | HIGH LAND FRP4E (MISSEKY) ATD5 | 100 apy | —3: — | +ora
F o Fag+ | &0 88 | —1 | +6 | +i8
3k g._ ~ F5aB 100 200 — 4 - +12.1 |
gg | FIREQUER 220 (COSMO) Fids4 &0 16E g T | F38 |
Eg g SFR FLLID D48 (SHOWA-SHELL) ABDG 100 L] =19 —6&7 | 4775
: Faba i) 70 — 5 + 3 + 30
B 168 — B — 8 + 47
- 241 - J-7



OIL RESISTANCE DATA

MUK’ & | Test | Curetion | Changein b tend G heangre b 3
™ L
Brand name of sasling i (Aanisciines) mé-g!m u?%?m mﬁ m shﬁ;;nt n:ln:%:ln b i
.} SFF FLUID D46 (NISSEXT) Faa4 80 168 & g |41
! Faan 100 a0 =4 =] + a5
E: 168 — 3 =11 + 37
| LEQLUBE HYD110 [SHOWA-SHELL) Fapd &0 168 ] + 7 + 18
E:; MOBL BILOGUARDES (MOBIL) Fag4 N 168 -1 | +=8 + 1.1
| ! NEQ-LUBE (MATSUMURAA PETROL) Fagd 8l 168 = + 3 + 08
| GOSMO LUBRIC HF130 {E.F. HORTON) G506 100 70 — 4 +-2 + A
E 2443 — 3 + 2 + a8
) B0 — 3 -4 + 45
] 120 70 -3 + 1 + a8
[ 240 =2if 4 3 5 a1
|=1 . £00 —2 | +8 | +54
E: LBd 1 an 00 a +12 + a2
i 100 RN a -7 + 2.4
%l R i —37 | + 9m
o | QUINTLEPLIC 822200 {JAPAN QUAKER CHEMICALY| F3B4 | 100 70 — 4 +71 | +71
- CUNTLEPLIC 822300 [JAPAN QUAKER CHEMICALY  A402 | 100 i) —='-F — 1§ + 84
: | AS05 | 10D 70 — & +& | +73
| | A0 100 70 —13 =11 | +18p
; F201 | 100 70 —3 | —8 | +04
Fag] 100 70 1] — B o
| HIGH LAMD FRE4E (MISSERD A104 100 0 — -1 4+ 42
' A40Z 100 70 =0 —18 | + B4
. A505 100 0 = i + 28
i AZBD 100 70 — — & | o
i Fag4 100 T =L —1E + B3
[ COSMO FLUID HQ46 (COSMO) Liag 44 70 o 11 + 21 ;
§ ' 501 70 o + 8 + 21
a | | B0 70 — 1 — 1 + 2 Y
d | | 1AUS FLUID (SHOWA-BHELL) Ao | 100 70 —8 | —7 [ +o6| 0
; ALDZ 100 70 - B —21 + 1.8 ¥
E ! AS0E 100 70 o + + 0.8 3
i AGRD A0 T —1 — 3 — 1.
§ I Fiad | 100 70 -4 =20 | + a&
ﬁ _,__E HIDOLL HAW (MATSLUMLIRA PETROL) ATDL | 10D 7 — —: + E&
s |5 AGE | 10 70 — & — 9 | Fwa | -
=i ABDE i 70 — 3 11 | + 44
21 o it = | e .0
E’: i h] {7 70 — 2 1 + &
= 100 70 — 2 — 8 + 04
o FH4 | 130 Fi8] — . —15 + B8
-?;; HHDOLL H200 {MATSUMURA PETAOL| Fegg | 175 70 — 4 —& | +i#7 | -
Faa0 173 ik —12 — o8 +729
| HORTSAFE {E.F HORTON) A0S i) 70 =4 = + 23
1 240 — 4 + 3.4
S00 - -3 + 81
| 1000 + 3 —14 { 28
! AZDE 70 70 — 4 — 4 + 28
i 240 — B — 3 + 54 |
I 500 — & —7 | +8a |
i 1000 — 4 = + 47 |
! AQE] 70 70 — 2 — # + 13 |
i 240 — 3 i + &4
T 500 — 3 - 2 + 21 |
| — 1000 + 2 -1 | — 29 |
?:H?DHDI.UEUE 1208 5% SOLUTION 1541 1] 220 o] —F 4 23 |
£ {EF, HORTOM) &1 420 = —25 + 27 | £
3 uenl | &0 £20 - 1 =11 | 4 32 |
i: | 80 250 — 3 -4 | +48 ] & ]
i DAFFMEY FURTHEST W4 (IDEMITSL) ASQS | @0 168 TR | +134
|§§I ' 500 — & | —4 | 428
|n’3: ATES a0 168 — i} - +11.7
= 500 —12 —13 +12.1 A
-242-




QIL RESISTANCE DATA

NS [namial et ?L“ﬂi‘“*“‘“““’]"ﬂ?’ﬂﬂ%‘"tm
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KLUEBER LUBRICANT FOR SEALS

B WHAT I3 NOK KLUEBER

NOK KLUEBER CO., LTD, Is & jount vaniture company
betwaen NOK and KLUEBER LUBRICATION GO, with
a hundred-vears of histery as a special lubrdcant manu-
facturar,

B Types of NOK KLUEBER lubricants

1. General purpases
REoller bearings, sliding bearings, chains, pears,
valves, et

2. Lubricants for special applications
For cxyzer, vacuum, radipactivity, sliding fuces food
michinery, textile machinery, vanious convevors mud
S0k CfL

3. Othear special lubricants
Flicrene base lubsicancs, silicone oil type b cant,
special reledse agont, anticofrosive agent, lubricand for

sizals,
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WNOK KLUEBER CO., LTD. is preparad to meel ai clg-
lomars” neads in the broad industrial field, such as
high and low temperalure, bigh speed, high load and
long life with its abundant knowledge regarding lubrica:
tion, espacially for needs under severe concitions,

M Features of NOK KLUEBER lubricants
1. Far extreme high temparaiure and for eryogenic
applications
Laquid hsbrication 2 — 70~ 2807
Dry lubrication - 1, 300°C
. High spead characterlstic
D B wandise: | 5000 RO

. High Ipad charactarztic
Lood churacienstics 24 times over general lickium
Pase greass,

. Long life characteristic
Ayl dhurahility recoed of 12000 howrs a0 ihe tem
[eramine of uge ap 200°C

. Rasistance to exiemal efiecis

Superios rexistance foowarer, fream, sea water, ncid
alkali and many other chemicals.

. Effects on construction material
No detzrioration on rubber, plastic, paint, el
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Sealing products

Industrial rubber &
resin products

Vibration dampling
Sound isolator, Absorber

Hydraulic &
air compressors

K PRODUCTS

e = P e ]

Hraddir g sdtursdukns

SN geals

5 Mlagnedic fivid ssals
“MAGNEBARKIER™

& Packings

S Crings

W hachanical sesls

& Sagmant seaks

2 Matal gaskets "BSOFTMETAL"

12 Stalic metal packings

E Pardluorosiasiomeas KAl HEZ”

8 Soal wazhars

i Synithietic ubber rratenal
% Polywethans nubbar
“IHON RUBSER" producs
& Polyurathama ubbar
*IRON RUBSER™ balts
0 Traffic =ign bourds and sqenmesnts
2 Engirmaring plastic product
£ Pranciic modding matarie

S Antew brafion producis

EBradder typs accumililators

EEnmall size Prads Dype accumitatang
“helirilatos"

2 Plston type socumudaions

SSmall size sphencal SccUmMUERLGrS
MU TYPE"

EExparsion tanks

A0 Alr compressors



Plant equipment Ehetal balioves
& Couplings
B Ballows valvas
Electronics products U Fleible circui
A MultiHayer PCE “FLEXBOARD"
% Bus systam
B Panel keyhodnd
Oploelsctronics products @ Dprosleciorics products
@ Imaga sansors
@Litra-red datectons
@Fhols dode
@High ouipt sami-conductor Asar
@500 state camer
Simage prooessing boand
“idan Video 20"
industrial function parts & @ Fluoring: Liace. wate! repsBent 5 o
spacial parts repallent agents “NOXGUARD"
# Solanaids 2 Fluonng base coaling mabenal
& Actupios "ELEITFAM"
& Suction control valves @ Oikless bearing "LUBLESE"
WVarious types of vales 4 Adaptars for cabla breaking
# Potentometer Sy JOINT'®
& Ol water separators, mpuriy filers i Carbon fiber compound carbon
“LEIKAFILTER SEPARATOR" B Elpctre contact polniz & dischamps
& Lead vahmas

processing slecirodes “ELMET"
FGomprassor valeas
@ Recoll starsre

B Hgh malacule hollow mambrana
modhulas

B Wear reaistant straciure matarial

5 Special |uteGan

- 55 - J-21



ﬂluﬂ Empﬂﬁﬁﬂﬂﬂ Printad in Inpam

Overseas Sales & Marketing Department Sales & Marketing Division
1-12-15 Shiba Dakmon Mirsic-ku, Tokyo, Japar. Zpeod 1058585

The cimlenls 1% subject e change withowl nolkce,

Al compatipsiey gata, appleation information, deskgn & metens informalion |
and tachnical deta in this catelogue are compiled a5 & reterenca matedal o |
make a bazc packing sefackion,

A galacted standard design from Fis Catalogue rray mold Sombonm 10 Haachial
s of an application, clue i uwnknown factons in e apalication,

Flomse comlirm the actual compatibiity of 2 selectad product with your
applicstion belsre Using il

255 .
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