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.WHAT AHE NOK HYDRAULIC SEALING SYSTEMS"

| B Hydraulic Sealing Systems

|
~ are general terms describing scaling systems (scals) used for Different types of seals are classified...
i

- moving parts (usually with reciprocal movement) of ) i he soplication. f F o
hydraulic equipment. Different types of seals may be belm? ks T l & Sppletinn; Tdu o REERL =P
packings are most frequently used for reciprocal moving

combined, depending on the application. s . : ;
R = parts. An application example for a hydraulic cylinder is
shown in Fig. A-1.
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The products of NOK or its group companies are shown in colored squares.

In this catalogue

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



B What are squeeze packings?

This type of packing applies a rubber-like elastic object onto

the sealed surface.

<Fig. A-4> O ring

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

<Fig. A-5> Example of combined seal

Polytetrafluoroethylene resin ring

% Rubber ring

To decrease friction, a combined seal (called a slipper seal)
has been developed with low-friction polytetra-fluoro-
ethylene resin (PTFE) on the sliding surface (Fig. A-5).

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

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

specific operating conditions and usage.




B Lubrication characteristics

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

To reduce friction, proper lubricant (oil film) is necessary for
the sliding surface of the packing for reciprocal movement.

How do lubrication characteristics change according to-

operating conditions?

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

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

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

<Figure A-8= Example of non-dimensional characteristics graph
(U packing)
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A-6

Where,
f : Friction coefficient

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

G : Non-dimensional characteristics value

(= pdU.~Pr)

Pr : Compression force of packing (N lkgf})
u 1 Viscosity of fluid oil (Pa*s {kgf+s./cm)
d : Rod diameter {(cm)

U : Speed (cm.“s)

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

qom g (L) 2
8z | p

AN

max

Where,

o

. Contacting width of the packing (cm)

. Average contacting pressure of the packing
(Pa lkgf ./ cmd )

Rmax : Maximum surface roughness of the rod (cm)

=]

About compression force and extension force

&




O'NOK provides various types of hydraulic seals, buffer rings, dust seals, and related products for reciprocating movement; rotating oil

seals for high pressure; and seals for oscillating and rotating movement,

(& Standard materials are offered for items in this catalog according to operating conditions.

(1) Hydraulic seals for reciprocal movement -1

] NOK Cross Standard ; : : Dimenslen |
Eé Hjpe i Al Main applicable fluid Feature {;a;l:}
+ Designed for . |
Noxian Iargg section, = Matarial, noxlan UBOL has Fa
oDl (U8o1) applicable for excellent wear resistance and F10
wide pressure sealing ability. S
range
MNoxlan + Packings with a smaller section F11 |
sl + General petroleum !
(Uao+) hydraulic fluid el ~F-18|
| » Heal resistant material is
| employed, also has a good water
| |ous Noxian + Designed for resistance and durability. F-14
' (Usd1) smaller section, | * Improvement has been madeto | _p 45
| and able to be prevent damages caused by back
| fitted into pressure.
: integrated . gg;;r:}!nearréznt against stick slip has
* General petroleum groove [ e s v s
| Nitrile rubbar hydraulic fluid : z to prevent damages caused by F-18
l BLKR (A203) * Petroleum hydraulic fluid * ﬁﬁﬁe&?ﬁgﬁﬁat has excellent
! for low temperature low temperature r'a%istansgg is i ~F18
L= a2 canbeu Wit
ial low t ii
f TR ol (i T Esagy e Myaraute
| + General petroleum
i (I Sliding material dtrauEiil:'. ﬂulid oil . ;
ater- O a raulic -
* Qil-water emulsion type 5
p 3 draub dall * This is a standard type of
| enl SPG (2)Back ring material bkl fuid of combination seal for wide range of
TE r::;lgar;ubher - General petroleumn application.
|8 hydraulic fluid oil
(2 Fluoro rubber | 7201 |. Phosphate ester type —
(B (Combination)| o4y hydraulic fluid il
= -l .
=]
= (D) Sliding materia + General petroleum
I Rareflon, PTFE hydraulic fluid oil = Rareflon (NOK
& (18YF) AgED | :,N-a;gr-]gyml type hydraulic | product name of F-23
=1 ; uid oi polytetrafluoro ~F-26
| material i id oi : . oy =
8 hydraulic fluid oil is used for operation with improved ability of
" e pe pro
o Polyamide resin — sliding material. |  SPG for oil scraping off.
(BONP) This packing | - Backup ring material of polyamide |
(3)Back ring material + General petroleum has low resin assures high longevity. .
Nitrile rubber hydraulic fluid oil frictional I
R = L e O - -
( m Uﬂ! Fluoro rubber hydraulfc fluid oil s“p and
(F201) aasuringlhitgh
| - General petroleum near. lesslancs:
: Dsliding material hydraulic fiuid ol * Aneia ation
| : Rareflon, PTFE | o305 | © ‘;r'?dter;?lycul type hydraulic Epace is ifa\;:ad F-27
| J (19YF) Ol e type dﬁg:?;ﬁai : * This has the same perlormance |~ F-30
{2)Back ring malerial hydraulic fluid oil li bili as that of SPG. Installation space
| SPGO 0 BodR 1 sy is saved because of JIS standard
Mitrile rubber + General pem:-leum by Singfe Ori
| @ (A305) hydraulic fluid oil packing. nng. |
, i Fluoro rubber | F201 | . Phosphate ester type -
- (Combination)|  (£2g1) hydraulic fluld ol
| . + General patroleumn
(1) 8liding material hydraulic fluid ail .
‘ & Rareflon, PTFE | 305 |~ Water-glycol type hydraulic - This packing can be fitted on to O | F-3!
(31BF) « Qil-water emuylsion type ring groove (JIS B 2406 P series). |~ F34
! SPGC (Z)Back ring material hydraulic fluid oil « This has less sliding friction than
i Nitrile rubber O ring to assure high longevity.
(A305) - el i * This can also be used for
| ) o 10| B TN prsimtc cauprans E
{Combination) (F201)
|
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(1) Hydraulic seals for reciprocal movement - 3

— D
§ ESE s%gﬁsn Srrtlg?:r?;_? Main applicable fluid Feature :E]:E:n
o + General petroleum - Rareflon (NOK
B . . hydraulic fluid oil product nama of
g || WGt e S
3 ) (;’g:)“- _ fuid of used for sliding | . Thig packing can be fitted onto O | ~F-68
8 : 1 ] Qil-water emulsion type packing has low | ring groove (JIS B 2406 P series).
5| sPne (2)Back ring matarial hydraulic fluid oil Lr;;t_:;l;mit::fﬂ - This has less sliding friction than
i, Mitrile rubber slip and assuring | O ring to assure high longevity.
2 @ (A305) * General petroleum high wear + This can also be used for
g_ Fluoro rubber E201 gyhgrauiic fluid oil = !nstslla:jlngespace pneumatic equipment.
(Combination)]  (F201) s ate ester type is save cause =
. :?i; hydraulic fluid oil o S s
@ single packing.
I
i  This can be used
both for piston
and rod seals. . :
| Pl Noxlan - This packing has Matelrllal, noxlan U801, has F67
(Uso1) large section and excellent wear resistance and
i b Lisad o sealing ability. ~F.72
wide range of
operations.
* General petroleum hydraulic fluid
oil
* This can be used
Both 1Or PISION | . This s a type with smaller section |
T=F== | Noxan + This packing has |  of YP!-
usi H- i small section ang| * 'MProvement has been made to  |F-73
B can be fitted in prevent damages caused by back |~F-76
| integrated preasine.
grocve.
|
= fr.‘}enarad pﬁtl;gieti.:m
raulic fluid of .
AS05 | ° qterflng\:nl type hydraulic -Iihq:i ([:3:1 b:té::’ed
Nitrile rubber . gli'll—uwglmr emulsion type and rod 2:3515 * Nitrile rubber and fluoro rubber
{ABOS) hydraulic fluid oil « Thi e b are available for material to
- UPH is packing has | assure wide range of operatin F-77
o Fluoro rubber large section and | g Ll
g (E957) » General petroleum i Soapbotand e temperature. F-84
2 Fas7 hydraulic fluid oil wiltis range. of « Wide variation of size is available.
o « Phosphate ester type Operaﬂor?s
5 e :
= hydraulic fluid oil
g |
=3 + General pelroleum hydraulic fusd oil |
9, ABD5 | - Waler-giycol typs hydrauic fuid ol F-85
Z _ | Nitrile rubber * Oilwater emulsion type hydrauiic fuid oil ~F-88
~ ' (A505) N g + This can be used
2| usH E (A903) oo ﬁf&%ﬁie:ﬁ%‘%ﬁm both for piston | + This is a type with a smaller B
3 Fluoro rubber petroleum hydraulic fluid oil|  8nd rod seals. section of UPH.
=l (Fa57) + General petroleun * This packing has |
g |Fas7 | . Didmfc Buldol e oesird D)
» | hydraulic fluid oil * gan in ~F-88
' ki This is interchangeable with USH
) . S groove. * Tnis is interchangeable witl A
USHR E ?:;L;;Ubber ) ﬁ:ﬂ;ﬁmﬁ%:ﬁﬁﬁlm%ﬁ" suitable for operation handling less
e 4 P lubricity fluid, and also effective to =
Oil-watar gmulsion type hydraulc fuid il prevent stick slip.
- General patroleum
- gtzi-';'"fygg]'cfy%t hydraulic
Fabric reinforced | 21AG| _ i o "> P F.89
| nitril-)e rubber i wé?é?u”c fudon 7P® * This can be used e
VOoF v 21AG for severe + This is a standard type of
2 Fabric reinforced 5 Eenerali pﬁirjgley:m operating V packing.
il raulic fluid o conditions b
ey 2" | 348G/ - Phosphate ester type plying packings -
) hydraulic fluid oil according to the
- Agricultural chemicals operation
¥ ﬁagerei] pﬁ[ﬁhl’im pressure.
. rAUlic uk ol - | = Installation width
A505 ﬂu?é’é',-?h’“” type hydraulic is larger than U - F-g5
. Nitrile rubber | | L SN e packings. * Compared with VO9F, this is ~F-100
' G (A5DS5) ' - water Less sealing selected in case the sealing
| V98H Fluoro rubber B ability than U performance is more important.  ———
- General petroleum packings. * We recommend to use this in
(F357) hydraulic fluid oil combination with VO9F
F3s7 | - :husphate ester type i —_
ydraulic fluid oil
- Agricultural chemicals
B-4 siflhe



(3) Buffer rings for reciprocal movement

S| NOK | Cross Standard . : Dimension
=§ type sactidin ko) Main applicable fluid Feature {pﬁ'
(DPacking material
Noxlan
(U801) - This is used in + Special shaped slit at the sliding
. - General petroleum hydraulic fluid combination with lip that can leak back pressure F-125
HEY | @Eam.fp g oil rod packing to eliminates the pressure between |~ F.12g
| material absorb the the rod packing and buffer ring.
@ Polyamide resin impact and
£ (8ONP) fluctuating
g . ; - General petroleum pressure at high
g . (DSliding material Pvoratic i ofl load, to isolate | . This has the same function as that
w2 | Rareflon A626 | M?:ton-glyocl type hydraulic high temperature of HBY. F-127
® (19BF) 6 . g’-ﬁ'ﬂv‘:‘"&r P —— fluid, and to « This has small friction resistance |~ F-128
HEBTS (2)Back ring material hydraulic fiuid oil improve the and suits for high speed,extremely
Nitrile rubber - General petroleum durability of the short stroke operation.
(AG26) hydraulic fluid ol packing. + A slit on the tapered surface (non-
F201 sliding surface) can leak back —
(Combination) Fluoro rubber * Phosphate ester type g
{F201) hydraulic fluid oil prassure.
(4) Oil seals for reciprocal movement
- Cimansicn
=| NOK Cross Standard ? : 5
B| type | section material Main applicable fluid Feature )
o (I)Lip material -
£ @ Nitrile rubber 2
%\ TB4 ® (A795) - General petroleum hydraulic - This is a seal for low friction used under the condition | &
2 Metal case fluid oil of low pressure and high speed. e
! TB4 material - Water-glycol type hydraulic fluid | + This can also be used as dust seal for hydraulic @
: Tg‘;ég*}e‘ - Oil-water emulsion type - Rubber and metal are available for seal O.D. which will E’
g TC4 @ Spring material hydraulic fluid oil be selected according to the housing material. 2
g — Piano wires 2
(SWP) :
0 (1)Lip material
a8 Nitrile rubber
&
(A218)
4 (Ohists s This is a special seal mainly used for valve unit of
material G h - This is i u -
§ SVY Cold rolled steel ﬁ;;aor:]al petroleum: hydraulic industrial equipment. _ N
= 1o sheel - This has an excellent sealing ability and low friction.
5 pla
g _(SPCC)
é_ (3 Spring material
< Piano wires |
(SWP)
(T)Lip material
| Nitrile rubbe
- (A297)
% @Metalste | - This is a special seal mainly used for automobile power
- ggilg Tolled steel stooring.
8 plate sheet - * Backup ring of resin material is used to minimize lip
-3 (SPCC) + General power steering fluid oil deformation under high pressure. —
é @ Spri = + Stainless steel is used for spring to maintain required
% i by interference and compression force of lip for long
1 | (SUS) duration and high speed operation.
{Combination)| @) Backup ring
Polyamide resin
{BONP)

B-6
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(6) Rotating oil seals for high pressure

2 NOK | cCross Standard I - ' Cimension
= .
Bl type Sk el halerkal Main applicable fluid | Feature ;b;:]
| 1:Lip material !
Mitrile rubber |
(AT795) « General petroleum
Fluoro rubber | 4793 | hydraulic fluid ol
(F584) '
| (@ Metal case I * This is used for relatively small .
TGV material 1 diameter and medium pressure |
o Cold rolled steel operation.
= plate sheet * General petroleum 1
8 {SPCC) hydraulic fluid oil | )
2 @Spring material F54g . Phosphate ester type | g
=) Fr"gl."r;ﬁ:\;ﬂres hydraulic fluid oil . This is a standard o
3l * type of oil seals | @
E| for rotating = g
= TLip material | z =
E Nitrile rubber | el %
= b o | LATE5} + General petroleum
8 @ | Fluoro rubber AT9S | hydraulic fluid oil “S‘ !
= _ (F584) &
w (ZiMetal case + This is used for relalively large
| material - - diameter and high pressure
& Cold rolled steel oparation.
plate sheet + General petroleum
| (Combination)  (SPCC) F548 hydraulic flyid oil
{(2Spring material - Phosphate ester type
| Piano wires hydraulic fluid oil
| (SWP}
(7) Seals for oscillating and rotating movement
— Gmension |
= | NOK Cross Standard i i
!Pu type | section material Main applicable fluid Feature [::;?
i . . '
(D)Lip material
)] Neoxlan
! (U451} | !
DLI 2 @ @ Metal case | + This is a dust « This can be applied to the housing |F-142
| matenal seal for diameter ¢ 160 or less. ~F-143
‘ Cold rolled sieel | oscillating and |
plate sheet rotating
' (SPCC} movement for
I hinge pin and
= o —== bush.This can be
|'® | 1’Lip material used under
g_ ﬂﬁ?gg} | severe dust
_ A . | diti t "
21 oL | @Metal case e improvethe. |- This is mainly used to the housing |F-144
£ material durability of the diameter exceeding ¢ 160. ~ F-145|
] Cold rolled steel saui |
w quipment. |
o il Sheet - Relief effect
| (SPCC) makes easy o
a— 3 drain used |
(1)Lip material
' Mitrile rubber grease when
_(A104) ﬂ:_lmg i « Lip shape is specially designed to
VAY @'Metal case sl reduce the torque. -
| matenal + Lip wear is reduced because of
@ Cold rolled steel | metallic protection plate,
o N plate sheet |
[Combination)]  (SPCC) |
=1 Dicnansion
= | NOK Cross Standard : :
‘% type SRl aiesial Main applicable fluid Feature : l;ls’
| |
| 53 Noxd |+ This is a special seal for center swivel with excellent [
z oxian wear resistance and extrusion proof ability.
- § ROI [E {uso1) ' Eenerall_ pﬁ".glel.‘lm * Since perfect sealing cannc;i l:bep(:'mpe::[ﬁ-l:l:'I],|r please =
|2 (UB52) yerauic floid ol provide a drain at end and use oil seals for rotating
| g prassure with it. | |

: Iterms with a °-" mark in the dimension table column have unigue specifications.
Please consult NOK before ordering since there is no dimension description.

B-8 - 14.-
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. = COMPOSITION OF NOK PACKINGS

NOK supplies several different types of packing materials to suit various applications. Table C-1 shows the type and characteristics of
rubber materials and Table C-2 shows the type and characteristics of resin material. Standard materials are offered for items in this
catalog to best meet the operating conditions. Refer to chapter B for the types and features of each lype of packing. Compatibility in the
following tables indicates general tendencies. Refer to the resistivity data in chapter J for resistivity to specific brands of oil.

Table C-1 Types and characteristics of NOK rubber material

Material Resistivity
NOK T&nsﬂe; 100% ﬁ%@n nﬁr@f?&r Low Lubricating oil {(agent)
Material terial [Hardness| SéNgth| modulus | 7o o, | sel  Joven aging et temperatue oy T ST = T [ 3 o] =l @] =1 | 2
aleria m:c'gga ik (%) (point) | brieness | 2| & | & | 2. Slel s8]z
| A: 80T 70n HHEHEEEIEE L
. = P e | @
(S A) \kgtiem?f\kgtem2ll| (%6) [Z|C:175C 70h () =712 8| 5|8 _%
A2 | 60 | jGa | B3 | 40 | 2@ |+7@) | —22 | |
' 19.3 a5 |
A103 70 97! 48] 430 33{(B) | +5{B) | —22
. 19.0 7.3 "
A104 80 (194l | (74) 340 31(8) | +5(B) | —21 . .
19.2 11.2 :
A216 | 85 (o6l | 114} | 190 26(B) | +5(B) | —36
| 215 4.8
| A2g7 75 219} e 260 18(B) | +5(B) | —34 |-
N psos | 70 | 255 | Gn | s0 | 0@ |+2@ | -2
Nitrile rubber 158 57
Ad402 60 1130} (24} 440 13(B) | +3(B) | —26 :
20.5 15.4
ASO5 | 90 | Dgot | pavl | 170 | 31(B) | +2(8) | —22 |
AB26 70 f{';;g; {55? | 260 13(B) | +7{B) | —35
20.4 7.8 o
A795 80 {208} {80 400 48 (B) +6(B) | —11 |
144 | 135 ' ]
A803 85 11471 | {138] 110 20(B) | +4(B) | —51
. rseo | 80 | (35 | (on | 180 | 17® | +3(®) | —s2 Ic
K 14.2 5.0
] Fz201 70 {145} {51} 230 7(C) 0(Ccl —15 -
e 185 15.5 '
B | | F268 90 (189 158} 150 | 20(C) | +1 i(_:_) + 4
% | Fluororubber | F357 | 90 [11_1;.'3} ;122& 140 18(C) | +1(C) | —15
. 1156 0.8 "
F384 80 [-”B] h«!o} 200 70 {C} +1 \.'G} —12
10.6 7.7
F548 85 {108} | {79} | 230 | 22(C) | +1(C) | —16
7.2 5.4
Silicon rubber S813 r 70 .iq;:':»sé ﬁ% 150 16(Cy | +1(Cy | —49
U451 | 93 | |a96) | (107} | 580 | 28(A) | 0(B) | —30
! T 273 125
use3 | @2 270} | {128} | 280 | 25(A) 0(B) | —34 |
432 115 e | | &l
| Noxlan | U641 a4 1441} [117] 420 30 (A) o(B) | —18
(Polyurethane rubber : T
! ues2 96 gﬁ'ﬁ {112235; 440 | 30(A) o(B) [ —17 |
Usgs 96 ;2;2 } {1145';; 450 | 35(A) o(B) | —18
2 12.
usot | e | 38 | (55 | 40 | s0m | o | —29
Fabric 21AG - - ~ I = =
reinforced F— I 1
rubber 34BG — — = _ - _ _ |
Hydrogeneted 269 16.5
nitrile rubber | G506 | 90 | ooy | qgg) | 170 | 12(B) | +1(B) | —24
Resistivity standards = I Very good .+ Not recommended

C-2

_I * Good for most applications ®

* No resistivity data available or the resistivity varies depending on the ingredient. Pleass consult NOK.

/. U Fair, can be used if no other materials exist, otherwise not recommended *

3 Please consult NOK before using these materials.

- 16 -



Table C-2 Types and characteristics of NOK resin material

Material Resistivity
NOK Tensile Compression strength Lubricating oil {ageg‘ln)
Material material | Hardness bt o Elongation|  (MPa [kgt/em?} ) Applicable | M| G| =0 & O 52 E'?
o temperature | & | §_ 3 g’f!g §§ s|&
range S 2l @ =1 i
MPa 25% | 10% o (olE|8(8 T EEHE
ikaficm?| (%) deformation | deformadion = 1 o ® %'% o %
70 T9.6 128 | 231 | v P P S P P P i
19YF | womserD) | {2001 | 120 | (131} | (236} | gl B sl Bl el 24|
Rareflon 49YF | _;EE 0l ﬂg‘f L| 140 ;116'(}: |25'°: C|lgloe o
{polytetrafiuoro ' "”’65[ T 63} 255| —55-~220
ethylene, PTFE, | 31BF ) - 8.6 370 18 20.1 DNO3 GO0 |0|C
3| resin) (Ouometer D) | {190} {120} 1205} N bt il il e
@ 62 19.6 [ 121 | 196 R SV [ " g o
-y 05ZF | (oworewrdl | [200] | 220 | 423} | |200} e ol o i K Rl B
| 3 109 52.0 19.6 491 P S N (R [ R [ B
! BONP | (mocwetn) | {5311 | 300 | izo0) | {501} | TSS~100 || D00 IEC
3 . . 120 | 785 39.2 7256 S| 7 P S P N N R
& | Polyamide res:n! BONP (RockweliB) | (801} __15 | {400} | i7a1} —55~120 b [ | B | S| |
123 102.0 | 380 | 1000 P P P P |
12NM | (Rodesi®) | f1040} | 8 | isss) | frez0) | —S8~140 [VDOIUG
él 137.4 242 I
F \ i s e s L | | il
pﬁgﬂz.{f':’;;’{:‘“’ 12RS | paba | 11402 | — | 2470} | — -55~120 |©|0|0|2(0|6|0|0
' " | % Flaxt stranggh % Destucion | |
Resistivity standards ' I Very good
1 1 Good for most applications *
2 3 Fair, can be used if no other materials but otherwise not recommended *®
# Please consult NOK before using these materials.
Low temperature retraction of rubber material
TR v_aluc 15 us?d to judge lnT.v %empcrature capability of Graph C-1 TR graph
material. TR is an abbreviation for “Temperature- LR
Retraction” as described by ASTM D 1329 and expresses the
distortion recovery ability in low temperature. This is G
roughly the same as recovery of rubber-like elastomer. TR 10 - <
value is the temperature where initial distortion has / f
recovered by 10%. Graph C-1 shows an example of TR \ TRio \
; i 51T —22C
measuring this value. Ag03 A505
: \ \
0 1
. 3 aae |
| & { \ \
=
3 \
% A
100

—7/0 —60 —H0 —40 -—30 —20 —10

T Temperature C

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

C-4 S 18 -
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SELECTING NOK PACKINGS

Appl icatio n Range Selecting material and the type most suitable for the operating condition is necessary to obtain

optimal performance of the packing. In this chapter, we will describe the application range of

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

1. Application Range of Hydraulic Seals for Reciprocating Application
Select NOK packing taking the following four conditions into consideration:1. Pressure 2. Temperature 3. Speed 4. Stroke
<Table D-1> Application Range of Hydraulic Seals for Reciprocating Motion

‘ seals and related products for hydraulic equipment, plus means of selection. Tables D-1, D-2,
|

| Kind Special packings for piston seals
| Ciassifcaon U S L
| ltem Type oDl 0sl OuUlS | OUHR | SPG SPGO | SPGC | SPGI CPI CPH
|
| s = 4 i === 50 === =
% — - 35 35 N S —
| a0 30 * 30 30
| 21 21 21
I Pressure (MPa)™" *14
7 7
: 0 [ ==
= ==
ﬂ 160 180
100 100 100 ikl 100 100 ﬁ 100 100 100
= % i - w0
Temperature (T : : . =
- =10 (=) 20 - ze
i = —20 —= i i —a0 -3
—88
16 15 1.5 15 i5
0 1.0 1o
b5 0.5 0.5 0.5
Speed (m/s) 02 03
i LX) [T=] o 001 04.005 C.a0% 0005 0005 .03 om 0.1
Stroke {(mm) 2,000 or less
Fitting space Medium | Small Small Small Small Small Small |Verysmalll Small | Medium | Medium
Sliding resistance | Medium | Medium | Small Small | Veery small| Very small | Very small|Very small| Small Small Small
Instalfion wih miegrated groove No Yes Yes Yes Yes Yes Yes Yes Yes No Mo
Dimension table (pags}]  F-3 F-11 F-14 F-16 F-19 F-23 F-27 F-31 F-35 F-37 F-39

2. Application Range of Dust Seals
(1) Dust seals for reciprocating application

The main feature of a dust seal is to seal outside dust. In addition, a sealing
system using a dust seal, combined with rod packings and a buffer ring,
can prevent oil film being scraped out. Since these two features (dust
elimination and oil scraping) conflict with each other, it is important to
clarify the priority required for each aplication before selecting the dust
seals. Specific performance will vary depending upon the type of dust
seal. Therefore, if maintaining oil film on a cylinder is more important,
please consult NOK.

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

Classification Dust seals

Itermn Type DKI DWI | DWIR

- =

00 100 A0 100

Temperatura ('C) o

=20

= —35

=t —&8 —55
Dust proof periormance| & o O
(H scraing proot perfomance | Medium | Small  |Very small
Requirement of stopper No No No
Insiellefion with inegizled groowe No No No
Dimension fable (page)] F-101 F-104 F-106




(2) Application range of dust seals for oscillating application
Dust seals for oscillating motion are mainly used for hinge
pin and bush parts. In contrast to dust seals for reciprocating
motion, the shape of lip is specially designed to reduce
torque and have a rclief effect by rear-side greasing, this
assures good performance in severe dust conditions.

proper sealing effectiveness.

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

Kind |Dust seals for sliding movement
Item Type| DLI2 DLI
Shape ﬁ | E
il
= |
100 100 I A T
Temperature('C)= s:
=20
:: — 35 =35
Dimension fable (page)l F-142 F-144

<Table D-4> Application range of relating product for hydraulic equipment

3. Application Range of Related Products for Hydraulic Equipment

Selecting the right combination of packings and related products for the specific operating conditions will insure

Kind | Special packings for rod seals Related products for reciprocating motion
Classifcation| Bufier ring Wear ring | Contarmi seals Backup ring
Item JType HBY HBTS RYT WH KZT BRT2 BRT3 | BRN2 | BRN3
i
| |
Shape -
I B
1  I—
'l
2 =
0
21
Pressure(MPa) = — -
) |
3
a
250 - 220 220 230
10 100 1040 ] 120 = 1;0_
Tnea'npneraturef"(:]'"""-"el';I | o i -
= —a0
—an — —
| = —BE —55.5 —15; —EA —ﬁg | =EK =g
19 1.0 | Il - 1.4 {
0.5 :
Speed(m/s) ; SR o
|
Rerak 1) Aemark 1) |
: .03 3005 otas To0s 008
Dimension table [page) | F-125 F-127 F-129 F-131 F-135 F-138

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

by colors for each rubber material.

D-4
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Nitrile rubber for low temperature

[ ! Fluororubber

Moxlan (polyurethane rubber)




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

Material NOK material cods Features Durability Applicable packing type sign
Low frictional resistance material with improved frictional
31BF | ; ; Low
and creep resistance against pure PTFE i
T - ' | QOUHR

Rarefion | Standard material of backup ring with high resistance UPH.USH |
{potyatraliiar 19YF against extrusion and friction under high pressure operation Hl;i !
ethylene,PTFE, us

resin) IUH
49YF Special material with improved extrusion resistance of 19YF

Material with high resistance against extrusion and friction
BONP | for high pressure backup ring. lis machining manufacturing
process makes large diameter seals available SDI‘ DSSL‘ ouIs
' PI.USI

Material for injection melding having the same \}
12NM | performance as 8ONP with smaller dimension changes by : IDI.ISI UNI
water absorption |

Polyamide resin

4) Extrusion limit

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

also shows the extrusion limit curves of NOK backup ring

malerials, The extrusion value of packings and backup rings

varies depending on the temperature, pressure, and operating

time. Therefore, please refer to the extrusion limit curves on

<Fig. D-6> Extrusion limit curves

100 \ : ]
EE“\ N Ty Nokiznw |
o B AR NOKBONP. Extrusion g
- T |
30 \ \ 5 b““'—-—N‘:’K“QIF_YF . e
o X NN, [NOK31BF|  Purm gt / = = a)
I B e
| W 904",'
| s \ Pk ,%f &
= g S,
Iy ‘ S %%_be\q?%
. U
s i P
5 \‘.cji \ \ Extrusslon g
2[Msin the cases other \ T R s \
than polyurethane rubber, \ \ (/ }
1 =T f = o T
4} 01 0.2 0.3 0.4 0.5

Extrusion g max (mm) Note: Extrusion gap “g" is the amount of radius gap

and calculated by a diameter clearance / 2.
g max indicates a maximum extrusion gap at
| maximum eccentricity of operating condition.

*i Extrusion limit may vary depending on the temperature, pressure, and operating time. Therefore, please consult NOK when using
under exessive high temperature and high pressure condition for long term use.
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(3) Dimension set up of wear rings

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

h min 2i+24

2.05 « De
(D1n case no lateral loads exist
F= (Piston weight)+ il{R-:u:E \.«.h'-.i&;ﬂ'nt)-l-L X by X P max
2 200 4

So=1
@ In case lateral loads exist

E= %(%Hod weight +W max | — (Piston weigh)

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

o]

=Fig.D-7=

h min : Minimum wear ring width size (mm)

F : Load charged on wear ring (N)
So . Safety coefficient
Dec : Inner diameter of cylinder tube (mm)
P max : Maximum pressure (MPa)
W max : Maximum lateral load (N)

g2

For example, if the calculation result of @ 100mm diameter
shows hmin 17.5mm, use two GW0332PO (WR94 X 100 X
15) in dimension table on page F-134 or one GW0041P3
(WR94 X 100 X 25) in dimension table on page F-132.
Sizes other than those in the dimension table are also
available upon request. Please consult NOK. (Outer
diameters up to ¢ 800mm can be supplied.)
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Selecting Type

1. Correlation of Packing Types

<Fig. D-10= Correlation chart of each packing type

Rod packings

Double sided seals

senc @),

—30( 31BF +A305 )
~20(__31BF+ F201 160

¢ Pressure resistance

d B

+.P|305 100
(__19YFXFa01__ ) 160

J:LDH rability

—40 (_19YF+AZ80 )100
— 20 19YF+F201 y180

—30( 19YF+A305 )
—20

SPN

Durability

NOK provides a wide variety of seals to meel various operaling
conditions. The following charts will assist in selection of
appropriate packings and seals. To meet a wide variety of our

customer’s needs. we have developed a sealing system using a

(1) Rod seals

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

RAemarks) About horizantal bar graphs beneath the type sign
The values on both ends represent applicable temperature range.
@ The items in ) are of special specifications and not listed on the

HBY

Resistance
: HBY | g

dimension table.
Buffer ring
against oil and
temperature
—55(_UB0T+8ONP ) 100  —55(__UB41+BONP_) 110
Friction
chaﬁcteristich ﬁSeallng ability

Resistance —

| against oil and | |

HBTS % temperature HBTSL % I
| |

L)

TQYF+

—20 19YF+Fa01 160

"
#
.
H
.
H
M
4
H
H
H
M
H
H
H
s
.
H
H
H
=
N
H
N
H
H
H
s
H
H

H
H
=
H
H
H
.
s
H
H
H
N
H
s
H
H
H
H
H
H
M
H
H
H
H
H
H
N
=
H
H
H
H
H

: E:cample of sealing system using buffer rings

®

R T T T T T T P T T T R T PP T

.
R RN R RN R R NIRRT TA T AR

Friction chara-
Sealing ability cteristics, space
saving factor
Single sided seals
| P e e e e e e b e s e el Sl S o A e TR R e e |
B | EF,';“:” B - —— 1 i Pressure | i
i | cleristics " urability |1 ! E ra::!mi !
USH IUH |
Bl usR ‘ 3 ‘ ‘ : Pl - s E :
1 | 1 I | 1
8! w0 sCRE e sCE gl e (B O -eC o
5| -25 G508 11})0 —55(_  AS03 )80 Wewr } —10(_ Usa1_ )i10;
— —10( Fas7 150 1 Special seals 1
i ~s5(__Ag03__ )80 i E:::ﬁ;ie |:> !
: Special seals : : Dual purpose seals ;
5 o A
B Dual purpose seals i ' Pressure : :
e 3
=l Pressure resistance ¢ :0“ i = | 3
I3 i ,mmm{ 35_100 45(_UBO1+SB13 )100 |
g ! . Pressure !
! = T ¢
] I i
i i IDI ‘ ;
i L} I
i : - ;
: : ~35 (Dm0 !
L T o it e e O 4

D-10



2. Selecting Dust Seal Types

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

D-12

8} 10 MOJ3Q 10 7,08 51
aInjeladwe] sl 8sEa Y|

MOJ0 10 SAUG'| 51 pAAdS

Selection start

uonipuod
Bupeiadg

Reciprocal
movemeni

o8
: g
i 8 T
g 0 58
3
a R
a ¥ Selectthe |
E itemson §
= H page C-2 §
3 B and 3. 13
3 B Emmesm el

In ¢age the temperature
axieads 1007T of the

MO0 10 3G ) 5 pasds

Al Jo MOjag Jo 3001 Sl
aameiadws) ay) #5e0 U|

spend exceeds 0.5mis B

Yas

DKH

Mainly cutdoor operation

In case the
temperature

DWIR

DK

exceads OC

DSl E

Mainly indoor oparation

LBH

Heawvy

MoEn 1o 50 s
BINjEIBCLIE] 8y ]

13jEm
Appmue:fma;ﬁ

In case the
temperature 4
exceeds 0T

s
Fen

MOEG H0 70 8
aunel adl.ua?“gu

]_lght '-u--w---w--.
:Thiarawifeeapedaﬁyl
3 Oesignedoilseal 3
¢ Please consult NOK. §

| e —

[ e e

o

1
¥ Use a devica to
1 remove frozen
o muddy water,
i Do not use only
s ¥ dust seal,
H

o S O R e

In case the pressure exceeds 1MPa

L o

: Please consult
3 NOK.
¥

Please rafar to NOK
Qil Seal Catalogue Cat No.014,

<+ frozen muddy water - This is 2 condition where water on the rod surface has frozen. (It is the case that water is put on the rod during dayime operation and It has frozen in night time kow temperatura.)
|f the selection cannot be made by this flow chart because of the aperating condition such as within muddy water, s2a water, vacuum, or negative pressure, please consult NOK.
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> APPLICATION EXAMPLES OF NOK PACKIN

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

”Page

Classification of Application Example Low pressure cylinder E-3
JIS standard Medium pressure cylinder E-4
High pressure cylinder E-5
Power shovel E-6, 7
Mini consiruction eguipment, N
Mini backnoe E-6,7
Wheel loader E-B,7
Construction
equipment |
Bulldozer E-8,9
Truck crane, wheel crane E-8,9
Dump truck E-8, 8
Farklift, battery forklift E-10, 11
§ ﬂ;ﬂg’;m Cylinder Garbage truck E-10, 11
=
ﬂ:.'- Combine, tractor E-10, 11
E
Press E-10, 11
Robot E-12, 13
Lift E-12, 13
J::mﬂi Injection malding machine E-12, 13
Multi stories car parking E-12, 13
Hydraulic elevator E-12, 13
Flunger pump E-12, 13
Hydraulic breaker E-14, 15
Operation valve _ E-14, 15
Power steering E-14, 15
Center swivel joint E-16, 17
Slidin Construction e = 3
1 movement s Link pin, hinge pin E-18, 17
Crawler pin - E-16, 17
Industrial Pump, motor, : =
[nnnnlj:m%t equipment reduction unit i E-16, 17
§ Industrial Orin
Fixing u:uipmerlt Refer to No. Sﬂu&malngue

E-2 .34 -



[ JIS Standard Cylinder (JIS B 8354)

Hydraulic cylinder for medium pressure : 14 MPa orless
'@ Applicable lemperature range of the cylinder : spedﬂcamF,s

Heal resstant
spacifications ~

spacifications

-20~ 80T

-1 0“‘-’ E 20 EC Femark
Low temparature __ 55~ 60T

Recommended example 3

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

Items having — sign in the column of dimension table indicate
special specifications.
please consult NOK.

If the data of such items are required,

i Standard specificati_ons Heat resistant specifications | Low femperature specificaions

Type [Mateialoode o™ | Type |I.\Iatemlcc~1e Dnesnie | Type  |Materl cotel ™oy

@ |Dust seal LBH | A505 | F-121 | LBH | F857 |=121 pkB | 4380 —
@ |Backupring | BRT2 | 19YF | F-138 | BRT2 | 19YF | F-138 | BRT2 | 19YF | F-138
@ |Rodpacking | USH | A505 | F85 | USH | F357 | F-85 | IUH | Ago3 | F-52
@ |Piston packing | SPG | 04t | F-19 | SPG | 1945 | — | SPG | 24F | F19 |
® |Wear ring WR | 12RS | F-131 | WR | 12RS | F-131 | WR | 12RS | F-131

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

Recommended example 4

@@@O

temn Etandard specifications | Heat resistant specifications Lmlemperah:respecil‘icaﬁom

Type Mawiacode "5 | Type Materaloodel " ™ | Type |Materalcode| sy~

(1 | Dust seal DKBI | §B2L | F-108 | LBH | F357 | F-121 | DKB | 4882 | —
@ Backup ring — — — | BRT2 | 19YF | F-138 | BRT2 | 19YF | F-138
3 | Rod packing ISI | Uso1 | F49 | USH | F357 | F-86 | IUH | Ag03 | F-52
@ [Piston packing | OSI | U801 | F-11 | USH | F357 | F-85 |OUHR| A903 | F-16
& | Backup ring — — — | BRT2 | 19YF | F-138 | BRT2 | 19YF | F-138
@_LWearring WR | 12RS | F-131 | WR | 12RS | F-131 | WR | 12RS5 | F-131

The U packings are employed 10
improve the sealing ability of piston.

Uj
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Application Examples by Equipment

Equipment

Application

Operating condition

0>
>

Power shovel

Boom cylinder
Arm cylinder

Bucket cylinder

Standard specifications

0~31.4MPa
{0~ 320kgfiem?}

—30~100C

Heat resistance
specifications

0~31.4MPa
{0~~320kgticm?}

—30~120C

Cold resistance
specifications

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

—50~~80C

Adjust cylinder
(grease cylinder)

0~78.5MPa
{0~ 800kgfiem?}

—30~100°C
Boom cylinder
0~20.6MPa
[D II Arm cylinder {0~~210kgffcm?}
(:3 mo ofl | Bucket cylinder —30~100C
Mini construction equipment Mini back hoe Blade cylinder
0~20.6MPa
Hoist cylinder {0~210kgflcm?)
Bucket cylinder —30~110C
Wheel loader bl
- 2
Sieating oyfinder {0~210kgf/em?)
—30~110C

E-6
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Equipment Application Operating condition
. 0~20.6MPa
D Hoist cylinder {0~ 210kgflcm?}
&
Blade cylinder —30~100C
Bulldozer
0~20.6MPa
{0~210kgt/cm?}
—40~80TC
Derricking cylinder
Telescopic cylinder
Slide cylinder
0~31.4MPa
E-L A {0~ 320kgf/cm?}
O o . —30~100C
Truck crane
Mgy BAR 0~31.4MPa
o : Jack cylinder RbraenioRchi]
Wheel crane —30~100C
0~20.6MPa
Hydraulic suspension {0~ 210kgficm?}
cylinder
—=30~100T
D 0~41.2MPa
Dump cylinder R
O=00 —s0~100C
Dump truck




Equipment Application PR
0~20.6MPa
Tilt cylinder {0~210kgt/em?)
—30~100C
0~9.8MPa
Lift cylinder {0~ 100kgf/cm?}
(low temperature specifications)
—55~80'C
Battery forklift
0~20.6MPa
Steering cylinder {0~ 210kgf/cm?}
—30~100C
(=) O 0~20.6MPa
| \ —— {0~210kgt/cm?)
—30~100C
Garbage truck
0~13.7MPa
Double acting cylinder {0~ 140kgficm?}
—30~100C
e .9
Combine
0~13.7MPa
Single acting cylinder {0~ 140kgficm?}
Farm tractor
—30~100C
e
m 0~27.5MPa
’ 1=} i — {0~ 280kgt/icm?)
—10~80C

Pressing machine

E-10
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Equipment

Application

Operating condition

0~20.6MPa
{0~210kglicm?}

—10~80TC

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

—30~80TC

0~31.4MPa
{0~ 320kgt/cm?)

Plunger pump

—10~1007C
FE{} 7MP
i s-';——m“'“""“ 0~13. a
il o {0~ 140kgl/cm?)
%Em —30~1007TC
Multi stories parking
"
3,. '.% 0-~4.9MPa
i E p— {0~ 50kgticm?)
i i
¥ ]
ME__.;% : —20~80C
i
Hydraulic elevator
573_3 0~13.7MPa
=== ~ 140kgffcm?
& e
—10~807C

E-12




Equipment Application Operating condition

0~ 16.7MPa
{0~ 170kgticm?)

—30~100C

0~17.7MPa
{0~ 180kgflem?}

—30~100C

Hydraulic breaker

0~0.3MPa
- {0~ 3kgficm?}
—30~100C

Operation valve

0~8.3MPa
| {0~ 85kgflem?}

—30~100TC

Power steering

E-14 il




Equipment Application Operating condition
/ANa -
Center spindle {0~ 350 kgf/icm?}
Q !_'_!_1 (center joint)
(O &) —30~100C
Construction equipment
Link pin —_—
Hinge pin —30~1007TC
= Crawler belt pin
Q or0=0=0=g=gug —30~80C
e @
DeBePgrBr@z@Gnd
Construction equipment
g —0.03~0.2MPa
Motor {— 0.3~ 2kgflcm?}
§ ; —15~110C
Industrial equipment Reduction unit

E-16
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F-2

About ordering

A W NN~

NOK packing

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

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

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

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

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

- 52 .




o DI TYPE SPECIAL PACKINGS FOR PISTON SEALS

Extrusiongap - 49

Wear ring / Backup ring 3
—\l o AR T S 1 | [ tm -
= U

Remove burrs and overtums

|
7]
-
R

1T L
| @ & o B
21 1 % -—~§H—-— SRS | £ a—
= * £ R=0.3 or below
m —_——
T S ' : " — The inner surface of the
- - . inder houl
E [l 25 S| T uass Sivished by horing (8H) o
' 1258 2] : 1258 ﬂ g Ra]ﬁ_{Spac'tally under seuf;ra
F - %Y | lubricating condition, bur-
Hat23 Hetd3' nishing is required.
MNominal Size of Packing | Housing dimensions NOK
D d h | ¢D | #d ¢Dh Ha Hs G Part Number
18 8 7.5 18 8 17 8.5 10.5 FU2150H0
19.2 11.2 5 19.2 11.2 18.2 5.7 77 # FUD202H0
20 10 B 20 1 10 19 7 g % FUD205HO
10 75 20 10 , 19 8.5 10.5 25 | FU0206HO0
10 | 8 20 .10 ' 19 9 11 | FuUo207Ho
12 5 20 12 19 5.7 7 | #FUD208HO
22 14 5 22 14 21 , 5.7 7.7 # FUO242H0
24 14 7.5 24 14 _ 23 8.5 10.5 | FU2151HO
25 15 6 25 15 . 24 7 9 # FUD273H0
15 8 25 15 ; 24 g 11 | FU0274HO
17 5 25 | 17 24 . 57 7.7 3.5 % FU0275H0
%6 | 16 7.5 26 16 25 8.5 10.5 | FU2152H0
| 18 5 26 18 25 5.7 i # FUD310HO
28 15 10 28 15 27 11 13 FU2153H0
20 5 28 20 27 5.7 7.7 2 # FU2138H0
30 20 5 30 20 29 5.7 7.7 # FUD351HO
20 6 a0 20 29 7 9 3.5 # FUO352H0
20 8 ao 20 29 g I 1 | FUQ353H0
224 | 5 30 22.4 29 57 | 7.7 2 # FU2139H0
a1 18 10 31 18 30 11 13 FU2154H0
315 185 8 31.5 185 305 | E | 1 ', | FU0377HO
{ 185 | 10 315 18.5 305 | 11 1 13 | 35 FUO378HO
21.5 B 315 21.5 30.5 7 g # FU0379H0
215 8 315 215 30.5 g 11 f | FUO380HO
| 235 5 315 235 30.5 5.7 7.7 2 | = Fuo3siHo
33 20 10 33 20 32 11 13 a5 | FU2155H0
25 5 33 25 32 . 5.7 7.7 2 # FLIZ2140H0
35 22 10 35 22 ' 34 IR 13 FU2156H0
25 3 35 25 | 34 7 , g # FUO418HO
25 8 35 25 | 34 9 | 1 FU0419HO
35.4 22.4 10 35.4 22.4 344 | 11 | 13 FU2157H0
35.5 22.5 8 35.5 22.5 345 | g - 11 FUD446H0
225 10 355 22.5 345 1 13 FUD447HO
255 6 355 25.5 34.5 7 g | # FUD448HO
25.5 8 355 25.5 345 | 9 11 FUD448HD
a8 25 10 38 25 37 ' 11 - 13 3.5 FUQ466H0
40 25 g9 40 25 39 10 ! 12 FUD485HO
25 | 10 40 25 39 11 ' 13 FUO486H0
27 8 40 27 39 3 12 FUQ488HO
27 10 40 27 39 11 14 FUD48gHO
30 g8 | 40 30 39 g 12 | FUD491HO
41 28 10 | 41 28 40 11 14 FU2158H0
43 30 10 | 43 30 42 , 11 14 : FU2153H0

The dimensions and pressure limit with # should be the same as 0S| TYPE.
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o D I TYPE  SPECIAL PACKINGS FOR PISTON SEALS

VWWear ring

Extrusiongap: 9

Backup ring

T /%%,T 20" ~30"

325 GH

Remove burrs and overturns

R=0.3 or below

The inner surface of the

cylinder tube should be
finished by honing (GH) or

| burnishing (RLB) to 0.4 to
| 3.2m Rmax (0.110 0.8 em

1255 é 1255% g | Ra). Specially under severe
| | lubricating condition, bur-
Ha* " He'$® | nishing is required.
Nominal Size of Packing Housing dimensions NOK
D d h #D ¢d ¢Ds | Ha Ha G Part Number

7 51 12 71 5 70 13 16 FU0872HD
55 10 71 55 70 11 14 FU0B73HO
55 12 71 55 70 13 16 FUDB74H0
56 9 71| 56 70 10 13 FU0B75HO
56 10 71 56 70 11 14 FU0B76HO
61 8 s 61 70 9 12 FU0B78HO
75 55 12 75 55 74 13 16 FU0B94HO
60 9 75 60 74 10 13 FU0B95HO
60 10 75 60 74 11 14 FU0B96HO
65 8 75 65 74 9 12 FU0B98HO
76 B0 12 76 60 75 13 16 FU2165H0
80 | 60 12 80 60 79 13 16 FUR929H0
64 10 80 64 79 11 14 FUOS31HO
64 12 80 64 79 13 16 FU0S32H0
65 9 80 65 79 10 13 FUO233H0
65 10 80 65 79 11 14 FU0S34H0
70 8 80 70 79 9 12 FUD937HO
85 65 12 85 65 84 13 16 FUO974H0
70 9 85 70 84 10 13 FUQ977HO
70 10 85 70 84 11 14 FUOS78H0
75 8 85 | 75 84 9 12 5 FUO980H0
80 70 12 90 ' 70 89 13 16 FU1014H0
| 70 15 90 70 89 16 19 FU1015H0
79 g 90 75 Bg | 10 13 | FU1017HO
75 10 90 75 8g | 11 14 FU1018H0
80 8 90 80 89 9 12 FU1020H0
a5 75 12 95 75 94 13 16 FU1045H0
75 15 95 75 94 16 18 FU1046H0
80 9 95 80 94 10 13 FU1047HO
80 10 85 80 g4 11 14 FU1048H0
100 80 12 100 80 g8 13 16 FU1072H0
80 15 100 80 98 16 19 FU1074H0
85 10 ~1oo | 85 98 11 14 FU1079H0
105 | 85 15 105 85 103 16 19 FU2166H0
110 90 12 110 90 108 13 16 FU1149H0
90 15 110 90 108 16 19 FU1150H0
95 10 110 g5 108 11 14 FU1153H0
112 92 12 112 92 110 13 16 | FU1174H0
92 15 112 92 110 : 16 19 | FU1175H0
97 9 112 a7 110 I 10 13 FU1176H0
27 10 112 97 110 | 11 14 FU1177HQ
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o DI TYPE  SPECIAL PACKINGS FOR PISTON SEALS

Extrusiongap © @

Wear ring / Backup ring M
20°~30"
7 i Ba° !

Remove burrg and overturns

R=0.3 or below

s GH The inner surface of the
. a2 cylinder tube should be

0.45 / finishad by honing (GH) or
= burnishing (RLEB) to 0.4 to

9]

h 3.2pmPRmax (0.1100.8 gm
EISE 1255 g & 1258 3 B Ra). Specially under severe
..._..E Iulbn_catllnu condition, bur-
Ha§? He*3* nishing is required.
Nominal Size of Packing Housing dimensions NOK
| D d h #D #d 4Dy Ha He c Part Number
185 160 19 185 160 183 20 24 FU2172H0
160 20 185 160 | 183 . 21 25 FU2187HO
190 165 | 16 190 165 | 188 17 | 21 FU1507HO
165 | 20 190 165 188 21 I 25 FU1508H0
170 12 190 170 188 . 13 17 FU1509H0
170 16 190 170 188 17 21 FU1510H0
175 10 190 175 188 1 15 " FU1512H0
200 175 16 200 175 198 17 21 ! | FU1536HO
[ 175 19 200 175 198 | 20 24 : FlU2173H0
175 20 200 175 108 21 25 | FU1538H0
180 16 200 180 198 17 21 FU1540H0
205 180 19 205 180 203 ' 20 24 FU2174HO
| 180 20 205 180 203 21 25 | FU2188H0
210 185 16 210 185 208 17 21 f FU1570H0
185 20 210 | 185 , 208 , 21 25 FU1571HO
190 16 | 210 190 | 208 | 17 21 FU1573H0
RN 215 190 16 215 | 190 213 17 21 FU2260H0
220 195 16 220 195 218 17 21 FU1592H0
195 20 220 195 218 21 25 FU1593H0
200 16 220 200 218 17 21 FU1595H0
224 199 16 224 199 222 17 21 6.5 FU1604HO
199 20 224 199 222 21 25 FU1605H0
s 204 16 224 204 | 222 | 17 21 FU1607HO
Lt 225 200 16 225 200 223 17 21 FU1616H0
200 18 225 200 223 20 24 FU2175H0
200 20 225 200 223 21 25 FU1617H0
205 16 225 205 223 17 21 _ FU1619HO
| 230 205 16 230 205 228 17 21 | FuieazHo
| 205 19 230 205 228 20 24 | FU1633H0
205 20 230 205 228 2 25 FU1634H0
210 16 230 210 228 17 21 FU1636H0
240 215 16 | 240 215 238 17 21 FU1652H0
215 19 240 215 238 20 24 FU1653H0
215 20 | 240 215 238 21 25 FU1654H0
220 16 240 220 238 17 21 FU1656H0
250 225 16 250 225 248 17 21 FU1671HO
225 19 250 225 248 20 24 FU1672H0
225 20 250 225 248 21 25 FU1673HD
230 16 250 230 248 17 21 FU1676HO0
260 235 16 260 235 258 17 21 FU1698H0
235 19 | 260 | 23 258 20 24 | FU1699HO
240 16 | 260 i 240 258 17 21 | FU1701HO
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os I TVYPE  SPECIAL PACKINGS FOR PISTON SEALS (INSTALLED WITH INTERNAL GROOVE)

Wear ring Extrusiongap ! ¢

c Backup ring
R PR li1%8 : :

T N
- rI\ ----- i
w v ::l \: i“ I Remove burrs and overturns
® P
- - At H e - — : R =0.3 or below
O [s) R1=0.5 or below
= * Rz=1 orbelow
T L s i e
Ml s % B ) | 948/ finished by honing (6H) of
i : ] : ; s - burnishing (RLB) to 0.4 to
h - - - - 3.2mRmax {0.110 0.8 wm
12,55'2 B 12.553 g Ra). Specially under severe
-—e 1 lubricating condition, bur-
Ha'g® He"§® nishing is required.

Nominal Size of Packing B Housing dimensions NOK,

D | d h 4D | éd | # Dy 5 Ha Hs C Part Number
a5 | 27 5 a5 27 - 34 | FUg420L0
355 | 275 5 355 275 | 345 57 8.7 2 FU0450L0

28 5 355 28 345 | FU2141L0
40 30 6 40 30 39 ! | FU0480L0
415 31.5 B | 415 31.5 405 | FU2142L0
45 36 6 | 45 35 44 . - FU0563L0
35.5 - 45 355 44 FU2143L0
50 40 [ 50 | 40 49 FU0G13L0
55 45 [5 85 | 45 | 54 FU0B92L0
56 45 7 56 - 45 55 8 11 | FU2144L0
46 6 56 : 46 _ 55 | FUQ720L0
B0 50 6 60 50 | 59 FUO742L0
63 | 53 6 63 53 62 = 10 FUO784L0
65 55 6 65 55 | 64 o5 | FUOBO7LO
66 56 6 66 | 56 65 ' : FUOB25L0
70 B0 3 I 70 | 80 69 | FU0846L0
7 B0 7 | 71 60 70 3 n FU2145L0
61 6 71 61 70 FUOR77LO
73 63 6 73 63 72 FUO8389L0
75 B5 8 75 85 74 FUOBS7LO
77 67 6 77 67 78 - 10 FU0922L0
80 70 8 80 70 79 FU0g386L0
| 71 6 80 71 79 FU2146L0
85 75 6 85 75 84 FUQ279L0
90 | 80 6 90 80 89 FU1019L0
100 | 85 g 100 85 98 FU1078L0
105 | 90 g 105 a0 103 10 13 FU1120L0
110 1I_ 95 9 110 85 108 FU1152L0
112 | 98 8.5 112 98 110 9.5 125 FU2147L0
115 100 g 115 100 113 10 i5 ~ FU1193L0
120 105 g 120 105 118 4 FU1212L0
106 85 | 120 106 118 9.5 125 FU2148L0
125 112 9 | 125 112 123 FU1926L0
130 115 9 | 130 115 28 | 44 . FU1278L0
140 125 9 | 140 125 138 FU1320L0
150 135 9 | 150 135 148 FU1356L0
136 85 | 150 136 148 9.5 12.5 FU2148L0
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OUISvee

SPECIAL PACKINGS FOR PISTON SEALS
NOXLAN (AU)

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

(Example) - Type Dimensions QUIS

* Part Number

Type Sign

FU0490P0

40 30 6

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

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

Material

| NOK U841

F-14
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OU HRTYPE

SPECIAL PACKINGS FOR PISTON SEAL
NITRILE RUBBER (NBR)

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

(Example) - Type Dimensions QUHR

* Part Number

|
L Type Sign

CU2684Q0

40 30 6

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

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

Material

NOK A903

F-16
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SPG TYPE SPECIAL PACKINGS FOR PISTON SEALS

H+§2 Extrusiongap : g

Wear ring
R T
b /I?%Tm o

%]
= Favay
A S NT

1258

u 45'\/ —6'35 5, Remove burrs and overturns
olo E R =0.3 or below :
ezl H--H o R1=0.5 or below |
= Rz=1 |
--H==- The inner surface of the |
i cylinder tube should be
finished by honing (GH) or
1 __ burnishing (RLB) to 0.4 to
h il 3.2m Rmax (0.110 0.8 z«m
Ra). Specially under severe
| lubricating condition, bur-
nishing is required.
Nominal | Nominal Size of Packing Housing dimensions NOK
Number | d D h Sy ¢D H & Part Number
SPG 30 205 30 205 30 2 GS0327V0
31.5 2 31.5 22 31.5 GS0328V0
32 225 32 22.5 32 GS0329V0
i 35 | 255 35 25.5 35 55 | GS0330VO
35.5 26 355 26 35.5 Y GS0331V0
40 30 40 4.3 L3 | 4 4.5 i 550332V0
45 35 45 35 45 GS0333V0
50 40 50 40 50 GS0334V0
55 45 55 45 55 | (GS0335V0
56 46 56 46 56 GS0336V0
60 50 60 50 60 4 | 3E30337v0
63 48 63 | 48 63 | GS0338V0
65 50 65 50 65 | GS0339V0
&9 54 69 54 69 G30340V0
70 55 70 55 70 GS0341V0
71 56 iz 56 71 | GS0342vD
— g .8 . 5 ] _ 60 S - GS0343V0
80 65 80 73 65 80 75 GS0344V0
85 70 85 d 70 85 ’ 5 : GS0345V0
90 75 90 75 30 | GS0310v0
95 | 80 95 80 95 | GS0346V0
100 85 100 85 100 | GS0347V0
108 | 92 108 | 92 108 | GS0348V0
10 | 94 | 110 | 94 110 |  GS0311v0
112 | 96 112 96 112 6.5 | GS0348V0
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s PG TYPE SPECIAL PACKINGS FOR PISTON SEALS (LARGE DIMENSION)

H'§? Extrusion gap : 9 — -
12.583 B Wear I'II'Ig 20. | 08
. AT ) TN Elfiﬁ?ﬁ%\;ﬁif!‘ﬁfl".ﬂ ) B> | ~ac’
T Remove burrs = s
? andoverums | § °
=1 = é \
5 o4 \
22 -1t 3 "
Gmax
{mm) 0.2
| 325 GH
fs E M°'4 S " 10 20 30 40

i pregsure (MPa}

The inner surface of the cylinder tube should be finished by honing 'R =03 or below HOW TO DETERMINE B DIMENSION

(GH) or burnishing (RLB) to 0.4 to 3.2.m Rmax (0.1 to 0.8 gm Ra). R:=0.5 or below

= i]j_. .

Specially under severe lubricating condition, burnishing is required.  Rez=1 To delermine # B dimension, please refer to the graph in the right for the maximum
extrusion gap (zlso refer page 26) considering the eccentricity of oparating condilion.
Nominal Nominal Size of Packing Housing dimensions NOK
Number d D h ¢d D H B Part Number

SPG 330 308 330 9.75 308 330 10 GS0408V0
360 336 360 11.7 336 360 12 GS0917vVo

485 455 485 14.8 455 485 15 10 GS0504V1

500 470 500 14.8 470 500 15 GS0261V2

550 515 550 17.2 515 550 17.5 GSo03rgv2

600 570 600 14.8 570 600 15 GS0324V2

650 620 650 14.8 620 650 15 GS50527V0

720 690 720 14.8 690 720 15 Gs0492vVo

800 785 800 12.7 785 800 13 GS0520V0

900 870 900 | 245 870 900 25 15 GS0407V2

930 890 930 | 19 890 930 20 GS0466V1

935 920 935 12.7 920 935 13 GS0521V0

950 925 950 | 17.7 925 a50 18 GS0285v2

1000 960 1000 | 197 960 1000 20 GS0512V0
1060 1020 1060 | 19.7 1020 1060 20 GS0587V0
1120 1080 1120 19.7 1080 1120 20 GS0584V0
1150 1110 1150 19.7 1110 1150 20 GS3007V0
1180 1130 1180 19.7 1130 1180 20 GS0599V1
1210 1170 1210 19 1170 1210 20 20 GS0465V0
1250 1210 1250 19.7 1210 1250 20 GS0281V0
1260 1220 1260 19.7 1220 1260 20 GS0851V0
1400 1350 1400 19.7 1350 1400 20 GS0402V0
1500 1460 1500 19.7 1460 1500 20 GS0852V0
1650 1600 1650 24 1600 1650 25 GS0579V0

F-22 S



s PGWTYPE SPECIAL PACKINGS FOR PISTON SEALS
H—Hﬂ.?

Extrusiongap : @

C 12.55 Wear ring
W . EL - //%%g‘i’ i

Remove burrs and overturns

R1=0.5 or below
Rz=1

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

MNominal MNominal Size of Packing Housing dimensions NOK.
Number d D h +d 4D i H [ Part Number

SPGW 50 36 50 8.5 36 50 . 4 | GS0535V2
B0 46 60 8.5 45 60 Gso528ve

63 48 63 10.5 48 63 | GS3347V2

65 50 65 10.5 50 65 (GS3013V2

70 55 70 10.5 55 70 GS0607V2

75 60 75 10.5 60 75 . (GS0995V2

80 65 80 10.5 65 80 GS0608vV2

85 70 85 10.5 70 85 5 GS0813v2

a0 75 90 105 75 80 GS060aV2

95 80 95 10.5 80 95 GS0481V4

100 85 100 12 85 100 GS0610V2

105 90 105 | 12 g0 | 105 | GS0873v2

110 95 110 12 95 | 110 12.5 GS0611v2

115 100 115 12 | 100 | 115 GS0B26V2

120 105 120 12 | 05 | 120 GS0812v4

125 102 125 15,5 102 | 125 GS0583v2

130 107 130 | 155 107 130 6.5 GS0613V4

o 135 112 135 | 155 112 135 16 GS0908V4

140 117 140 | 155 117 140 GS0432V4

150 127 150 | 155 127 150 GS0614V4

F-24 S




F-26 -76 -




Wear rin H*32
L/ N F 11

S PGOTYPE SPECIAL PACKINGS FOR PISTON SEALS
_Extrusiongap : g
: i /[ﬁ?ﬁﬁ'"-m'

' @ \ Remove burrs and overtums
| : & : R =0.3 or below
' @ M- L R1=0.5 or below
| 0 'u! - % _°$ Rz=1
* 1 m ERG The Inner surface of the
| cylinder tube should be
' finished by honing (GH) or
I | P - Q] 325 GH burnishing (RLB) to 0.4 to
& | 045 2 e Amax (0,110 0,
it s oty o g:}fsmlﬁy(ﬂrl;;rosgvﬁm
h I S |ubricating condition, bur-
et | nishing is required.
MNominal Nominal Size of Packing Housing dimensions MNOK
Number d D ; h ¢d #D H = Part Number
SPGC20 14 20 ” 14 T —— 5 | GS1800V0
25 18 25 19 25 GS1801V0.
30 21.5 30 21.5 30 G51802V0
315 23 | 31.5 23 31.5 GS1803V0
32 235 | 32 | 235 32 G51804V0
35 65 | 35 | 285 35 35 | GS1805V0
35.5 27 35.5 27 355 GS1806V0
40 31.5 40 ' 58 315 40 g GS1807V0
45 | 365 | 45 | ' 36.5 45 ' GS1808V0
50 | 415 | 50 i 41.5 50 GS1809V0
53 445 | 53 | 445 53 ~ GS1s10vo
55 465 | 55 ' 46.5 55 | GS1811V0
56 475 | 56 | 47.5 56 ' 4 GS1812V0
€0 51.5 60 518 60 | G51813V0
83 49 | 63 49 63 : | Gs1si4vo
65 51 | B5 | 51 65 - | GS1815V0
70 56 70 56 70 GS1816V0
71 57 71 57 71 GS1817V0
75 61 | 75 61 75 GS1818V0
80 66 80 66 80 GS1819V0
85 71 85 Sl 71 85 B 5 351820V0
80 76 90 76 90 GS1821V0
95 | 81 ] 95 81 g5 GS1822V0
100 86 100 86 100 G51823V0
105 a1 105 a1 105 G51824V0
| 110 96 110 96 110 GS1825V0
|
F-28 - 78 -
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Wear ring

Extrusion gap

/M/ i ;
T | 10~15

s PGC TYPE SPECIAL PACKINGS FOR PISTON SEALS

Remowve burre and overtums

Remark 1) To determine #8 dimension,

please make the maximum
exirusion gap (also refer
page 26) 04mm or below
considering the eccentricity
of piston.

Bl & 5
i AP GH
o \7
The inner surface of the cylinder tube should be fin-
e ished by honing (GH) or burnishing (RLB) to 0.4 to 3.2
um Rmax (0.1 to 0.8 um Ra). Specially under severs
lubricating condition, burnishing is required.
; : . : Housing dimensions
| Nominal | Nominal Size of PASKNG | - ooy i e | et IS | 7 | 1 | o | Par Nober
d D h #d ¢D ¢d $D

SPGC 6 3 6 3 [ 6 25 5 @ GS1000F0
7 4 7 4 7 3.5 7 | ® GS1001F0
8 5 B8 5 8 4.5 8 i @ GS1002F0
g9 [ ] 6 | 9 | 4o | 55| g cas ® GS1003F0
10 7 10 Hirrl ™ he " [es]™E ] " | & [P gt
11 8 11 8 11 7.5 11 | @ GS1005F0
12 g9 12 9 12 | 8.5 112 | | @ GS1006F0
13 10 13 | 10 13 a5 13 @ GS1007F0
14 10 14 | 10 | 14 9.4 14 @ GS1008F0
15 11 15 | 1_| 15 | 10.4 15 | '@ GS1008F0
15.2 11.2 15.2 11.2] 15.2 | 10.8 15.2 |®GS1010F0
16 12 16 12 16 | 11.4 168 | | @® G31011F0
16.5 12.5 16.5 12,5 16.5 11.9 16.5 @®GS1012F0
18 14 18 14 | o [18 | o0 134 | o |18 | som @ GS1013F0
19 15 19 ™Y Al ™E 1 32 (Ddwles| 4~5 g R si014F0
I 20 16 20 16 20 15.4 20 | ® GS1015F0
22 18 22 18 (22 17.4 (22 | | @ GS1016F0
24 20 24 20 24 19.4 24 | | @ GS1017F0
— 25 21 25 21 25 20.4 25 | |@®GS1018F0
26 22 26 | 22 26 21.4 26 | @ GS1020F0
28 22 28 -] 28 21.4 28 @ GS1019F0
28.4 22.4 284 | 224 | 28.4 21.8 28.4 @ GS1021F0
P 30 24 30 ! 24 | 30 234 30 @ GS1022F0
31 25 3 25 [ a1 24 4 31 '@GS1023F0
31.5 25.5 31.5 255 31.5 24.9 3.5 @ GS1024F0
32 26 32 | 28 32 254 az ® GS1025F0
34 28 34 28 34 27.4 34 @ GS1026F0
35 29 35 29 35 28.4 | 35 @ GS1027F0
35.5 295 35.5 29.5 35.5 289 | 35.5 | @® GS1028F0
36 30 36 30 | ; 136 | (294 | o 196 | o @ GS1029F0
a7 31 37 44 371 b= a7 1" RBoa ] =3 | | P k| 5~6 g 551030F0
37.5 31.5 37.5 31.5| 37.5 30.9 37.5 ® GS1031F0
38 32 38 32 38 31.4 38 @ GS1032F0
40 34 40 34 40 33.4 | 40 @ GS1033F0
41 35 41 35 41 34.4 [ 4 . ® GS1034F0
41.5 35.5 41,5 35.5 415 34.9 41.5 * @ GS1035F0
42 36 42 36 42 35.4 42 ® CGS1036F0
44 38 44 ag 44 37.4 44 @ GS1037F0
45 39 45 39 45 38.4 45 @ GS1038F0
48 40 48 40 46 39.4 46 @ GS1039F0

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

F-32
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s PGCTYPE SPECIAL PACKINGS FOR PISTON SEALS

Wear ring

Extrusion gap

__::/Q%Yw‘-w‘

\Hamm burrs and overtums

Rz=1

Remark 1) To determine #8 dimension,

make the madimum
extrusion {also refer
page 26) or below

ponsidering the eccentrici
mﬂ'ﬂg tricity

R:1=0.3 or less

Remark 2) l‘)uter diameter of the

o For R, please refer to the fable below.

The inner surface of the cylinder tube should be fin-
ished by honing {GH) or burnishing (RLB) to 0.4 10 3.2

am Amax (0.1 to 0.8 um Ra). Specially under severe
_luh:icaﬂng condition, burnishing is required.

Housing dimensions

NOK

Nominal MNominal Size of Padu’r:g For o !'qrdraulic 15| Fopnsumatic and hycrauic e
riction app umber
i d D h #d #D éd #D " i ¢
‘SPGC 165 | 150 165 150 165 149.4 165 | | GS1080F0
170 155 170 155 170 154.4 170 | GS1082F0
175 180 175 160 175 159.4 175 GS1083F0
180 165 180 165 180 164.4 180 GS1084F0
185 170 185 170 185 169.4 185 GS1085F0
190 175 180 175 190 174.4 180 GS1086F0
195 180 195 180 195 179.4 195 GS1087F0
200 185 200 185 200 184.4 200 | GS1088F0
205 180 205 190 205 189.4 205 | GS1089F0
210 195 210 195 210 194.4 210 GS1090F0
215 200 215 200 215 199.4 215 GS1091F0
220 205 220 205 220 204.4 | 220 ‘ GS1092F0
224 209 224 209 224 208.4 | 224 '| GS1093F0
225 210 225 210 225 200.4 225 GS1094F0
230 215 230 215 230 214.4 230 GS1095F0
35 235 220 235 220 235 219.4 235 GS1096F0
2 240 225 240 225 240 224.4 | 240 | GS1097F0_
=t 245 230 245 230 245 229.4 245 'GS1098F0
= 250 235 250 235 250 234.4 250 GS1099F0
L fi 255 240 255 240 255 w 1239.4] , 1255 | .0 5 GS1100F0
ey o $18 B 10.5 2451 ~* 260 +gw 54 4] = 2601 ™ 11.0 [0.8LIT| g~12 "GS1101F0”
265 250 265 250 265 249.4 265 GS1102F0
| 270 255 270 255 270 254.4 270 GS1103F0
275 260 275 260 275 259.4 275 GS1104F0
280 265 280 265 280 264.4 280 GS1105F0
285 270 285 270 285 269.4 285 GS1106F0
290 275 290 275 290 2744 290 GS1107F0
295 280 295 280 295 279.4 295 GS1108F0
300 285 300 285 300 284.4 300 GS1109F0
305 290 305 290 305 289.4 305 | GS1110F0
310 295 310 295 310 204.4 310 | |GS1111F0
315 300 315 300 315 299.4 315 | GS1112F0
330 315 330 315 330 314.4 330 GS1113F0
335 320 335 320 335 319.4 335 GS1114F0
350 335 350 335 350 334.4 350 GS1115F0
355 340 355 340 355 339.4 355 GS1116F0
370 355 370 355 370 354.4 370 GS1117F0
375 360 375 360 375 350.4 375 | GS1118F0
390 375 390 a5 380 374.4 390 GS1119F0
400 385 400 385 400 384.4 400 GS1120F0
F-34 -84 -
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L E_g?.ss

S PGITYPE SPECIAL PACKINGS FOR PISTON SEALS

T
* R
= y Fl" ﬁ Remove burrs and overturns
2
P o o
&2 1 & e LS
i Z — | The inner surface of the
cylinder tube should be
finished by honing (GH) or
i (e Jﬁ_L Piston material FC or FCD burnishing (RLB) to 0.4 to
G A 1 v 3.2 gem Rmax (0.1100.8 pm
h f B SRR Ra). Specially under severe
ot lubricating cendition, bur-
nishing is required.
Nominal Nominal Size of Packing =i Housing dimensions NOK
Number D d | h 4D éd H c Part Number
_SPGI 30 30 20.5 30 20.5 2 FQ0497G0
31.5 31.5 22 3.5 22 FQO0498G0
32 32 22.5 4.3 32 22.5 4.5 3.5 FQ0499G0
40 40 30 40 30 FQO500G0D
50 50 40 50 40 4 FQO501G0
63 63 48 63 48 FQ0502G0
80 80 65 80 65 5 FQO503G0
100 100 85 7.3 100 | 85 75 FQO504G0
125 125 109 ’ 125 109 FQO505G0
140 140 124 140 124 FQ0506G0
160 160 144 160 144 FQOB07G0
180 180 158 180 158 6.5 FQO508GO
200 200 178 200 178 ’ FQO509G0
220 220 198 10.8 220 198 11 FQO510G0
224 224 202 224 202 FQO511G0
250 250 228 250 228 FQ0512G0
F-36 - 86 -



c PITYPE SPECIAL PACKINGS FOR PISTON SEALS

/%gﬁau“«-ao‘
= B i

F-38

\
LN
Remove burrs and overiurns

215 H- ~—I; - I

The inner surface of the

cylinder tube should be

finished by honing (GH) or

I 308 GH burnishing {HLBJ 10003.4 to

” 4?{--_’_ . S:é@/_ g_a?){‘smp:cl?::y{ [l.lm dt: r éw};;:

¢ | lubricating condition, bur-

] nishing is requirad.
I n
Nominal Size of Packing Housing dimensions NOK
D h t d ) #Ds T #d | R c Part Number
25 10 25 10 25 17 10 | FC0013C0
28 10 2.5 10 28 20 | 10 | FCO015C0
30 10 25 12 30 20 12 FC0020C0
31.5 10 2.5 14 31.5 23.5 24 | 14 | 15 FC0022C0
35 10 2.5 16 35 27 16 FC0026C0
35.5 10 25 16 35.5 27.5 16 FCO398C0
40 10 2.5 20 40 32 20 3 FC0035C0
45 12 3 20 45 36 | 20 | FCcoo4sCo
50 12 3 22 50 41 22 | FCOo055C0
53 12 3 25 53 44 25 | FCO064C0
55 12 3 25 55 46 25 | FCODBBRCO
56 12 3 25 56 47 | 25 | Fcoo7oco
60 12 3 30 60 51 5 30 5 FCOD077C0
63 12 3 35 63 54 ; 35 FC0090C0
65 12 3 35 65 56 35 FC0095C0
87 12 3 38 67 58 38 FCO102C1
70 12 3 38 70 61 38 35 FCO108G0
71 12 3 40 71 62 40 | FC0114C0
75 12 3 40 75 66 40 | Fcoi17Co
80 16 4 40 80 69 40 | FCo134C0
85 16 4 45 85 74 45 | Fco142co
ap 16 4 50 90 79 50 FCO157C0
g5 16 4 55 a5 84 55 FC0164C0
100 16 4 55 100 89 55 | Fcoi74C0
105 16 4 80 105 94 3.8 80 3 4 | Fco1s7co
106 16 4 60 106 a5 60 FC0189C0
110 16 4 B0 110 9g 6O FC0195C0
112 16 4 65 112 101 65 FC0199C0
118 16 4 70 118 107 | 70 FC0205C0
120 16 4 70 120 109 70 FC0207C0
125 20 5 75 125 111 75 FCo222C0
130 20 5 80 130 116 30 FC0230C0
132 20 5 85 132 118 85 FC0233C1
140 20 5 90 140 126 90 FCOR245C1
150 20 5 100 150 136 100 FCO255C1
160 20 5 110 160 146 110 FC0275C0
170 20 5 120 170 156 120 5.5 FC0279C0
180 20 5 130 180 | 166 a8 130 4 FC0282C
190 20 5 140 190 176 140 FC0289C0
200 20 5 150 200 186 150 FC0293C0
224 20 5 180 224 210 180 FC0314C0
250 20 5 200 250 236 200 FCO321C0
280 20 5 230 280 266 230 6.5 FC0337C0
300 20 5 250 300 286 250 i FC0344C1
.88 -




c P HTYPE SPECIAL PACKINGS FOR PISTON SEALS
| T4, 5

€ 5 /ﬂg‘gj‘;u'«au'

‘ - Remove burrs and overturns
!
elg| -
The inner surface of the
| cylinder tube should be
. finished by honing {GH) or
burnishing (ALB) to 0.4 to
L 1) 3.2 m Rmax (0.110 0.8 zm
e o B Ra). Specially under severe
| t lubricating condition, bur-
: nishing is required.
| Nominal Size of Packing Housing dimensions NOK NOK
D =l d 4D #D1 T #d & & Part Number | rubber material Sign
| 30 8 | 25 13 30 23 25 13 ccoo1eca Al04
10 2.5 12 30 23.5 2.5 12 CcCcoozoCo A103
| 0 | 25 15 30 23 25 15 % CC0020C1 A102
35 10 25 18 35 285 | 25 | 18 ; . CCD026C0 A102
40 8 2.5 16 40 33 2.5 16 | CCoo34Cc1 A104
10 2.5 20 40 335 25 20 CCo035C0 A102
42 i2 3 23 42 | 34 3 23 CCo040C0 A505
45 10 25 25 45 | 385 2.5 25 CCo044C0 Al02
50 12 3 25 50 | 415 3 25 7 CCo055C1 A104
55 10 3 40 55 48 3 40 CCo067C0 A103
&0 8 25 | 40.5 60 54 2.5 40.5 CC0074C0 A103
12 3 30 60 51 3 30 CCo077C0 A505
B5 13 3.5 34.5 B5 56 3.5 34.5 CConasCo A104
70 12 3 38 70 62 3 38 CCo106C2 AB05
75 12 a 38 75 | 66 3 38 CCo117CH A104
80 15 4 40 80 | 70 4 40 CC0132C0 A505
16 4 | 40 80 69 = 40 | CC0134C0 Al02
90 15 43 | 38 g0 80 4.3 38 CC0156C0 AB05
16 4 45 a0 79.5 4 45 | CC0157C0 | Al02
17 5 50 a0 77 5 50 3 CC0159C0 A104
100 15 4.3 38 100 88 4.3 38 ccoi7ico | A104
16 - 50 100 | 89 4 50 8 CC0174C5 A104
16 4 55 100 | a9 4 55 CC0174C4 A505
120 16 4 60 120 109 4 60 CC0207C0 Al102
16 4 70 120 109 4 70 CCo207C1 A104
125 16 5 75 125 115 5 75 CC0219Co A104
130 20 5 80 130 116 5 80 CC0230C1 A104
150 20 5 75 150 136 5 7w | CC0255C0 A102
20 5 100 150 138 5 100 | CC0255C2 AS05
180 20 5 20 180 166.5 b 80 4 1 CC0282C0 Aloz2
| 25 5 B0 180 166 5 80 CC0285C0 A104
200 | 20 5 150 200 | 187 5 150 CC0293C5 ABS05
205 23 4 134 205 190 4 134 CC0303CH A103
257 | 22 55 192 | 267 | 245 5.5 192 14 CC0328C1 A103
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l D ITYPE SPECIAL PACKINGS FOR ROD SEALS
He'g?

Backup ring
Extrusion gap : 9

E T _?' Remove burrs and overiurns
— -
-I
2lEl H1+
L R =0.3 or below
AN N R1=0.5 or below
_____ﬁ'___ The surface of the rod should be
finished by buffing (SPBF) or
i bumnishing (RLB) to 0.8 to 1.6 »
-~ i 6:‘?\5‘ mRmax (0.2 to 0.4 pmRa).
\% Specially under severe Iubricating
HAJ'S‘B C condition, bumishing is l&EILIlIBd.
Nominal Size of Packing Housing dimensions NOK
d D h #d #D Ha | Hs (el Part Number
6.3 14.3 5 6.3 14.3 57 | 77 # FUDD21F0
16.3 6 6.3 16.3 7 9 # FU0D22F0
16.3 75 6.3 16.3 8.5 10.5 FUO023F0
16.3 8 6.3 16.3 g 11 FLI0024F0
8 16 5 | 8 16 5.7 7.7 # FUOD39F0
18 6 ? g 18 7 9 # FUOD41FO
I 18 7.5 8 18 8.5 10.5 FUDD42F0
18 8 8 18 g9 1 FUOD43F0
9 17 5 g 17 57 7.7 # FU0051F0
| 19 6 g 19 7 9 3% FUOD52F0
19 7.5 g 19 8.5 10.5 ; FUOD53F0
19 8 g 19 9 11 | FUDD54F0
10 18 | 5 10 18 5.7 7.7 % FUODB4FO
20 | 3 10 20 7 ] 3% FUDDBBFO
20 7.5 10 20 B.5 10.5 FUODBBFO
20 B 10 20 g 11 25 FUDDBSFO
11.2 19.2 5 11.2 19.2 f 5.7 7.7 # FUOOTBFO
| 2.2 6 11.2 212 ' 2 g # FLIO079F0
| 212 7.5 11.2 212 | B.5 10.5 FUODBOFQ
| 2.2 8 11.2 21.2 | g 11 FUDODB1FO
12.5 20.5 5 12.5 20.5 5.7 7.7 # FUOO9BFO
225 [ 12.5 225 7 g % FUO100FQ
& 225 | 7.5 12.5 225 8.5 10.5 FUO101FQ
i 225 | 8 12.5. 225 g 11 FUO102F0
14 22 - 5 14 22 57 7.7 % FUD116F0
24 | 5 14 24 7 g 3 FIUD120F0
24 | 75 | 14 24 85 10.5 FUO121F0
24 8 | 14 24 g 11 FU0122F0
15 23 5 | 15 23 57 7.7 #FUO131F0
| 25 6 15 25 5 [} #% FUD134F0
25 A 15 25 | 9 11 i FUO135F0
28 8 15 28 | 9 11 | FUO136F0
28 10 15 28 ST 13 | 38 FUO137F0
16 .24 5 16 24 57 7.7 | # FUO150F0
26 5 16 26 7 a # FU0155F0
26 7.5 16 26 8.5 10.5 FUO156F0
26 8 16 26 9 11 23 FU0157F0
18 28 6 18 28 7 ] # FLI0181F0
28 8 18 28 9 11 FUO182F0
31 8 18 31 9 11 FUO185F0
31 10 18 31 11 13 3.5 FUO186F0

The dimensions and pressure limits with ¥ are the same as those of IS type.
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l D I TYPE SPECIAL PACKINGS FOR ROD SEALS

He'h? Backup ring

12.58% B / Extrusiongap : @

R =0.3 or below
R1=0.5 or below

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

Hatg3 c condition, burnishing is required.
Nominal Size of Packing Housing dimensions NOK
d D h ¢d #D Ha He c Part Number
40 50 8 40 50 9 12 FUD498F0
55 9 40 55 10 13 FU0504F0
55 10 40 55 11 14 FUD505F0
56 10 40 56 11 14 | FUos08F0
56 12 40 56 13 ' 16 FUOS509F0
45 | 55 8 45 55 a 12 FUOS69F0
60 9 45 60 10 13 FUOS75F0
60 10 45 60 [ 11 14 | FUOS77F0
61 | 10 45 61 ' 11 14 | FU0579F0
61 | 12 45 61 13 - 16 FUOS80F0
47 63 | 12 47 63 13 16 FUO591F0
50 60 8 50 B0 9 ' 12 FUD620FO
65 9 50 - 65 10 13 FUOB30FO0
65 i0 | 50 65 11 14 | FU0631F0
66 10 50 66 11 14 FU0B34F0
66 12 | 50 66 13 16 FUQB35F0
YR 70 | 12 50 70 13 16 | FUOG39F0
53 69 | 12 53 69 13 16 | FU0B82F0
55 65 8 55 65 , g 12 , FUOG96FO
70 9 55 70 - 10 13 | FUO700F0
lch 70 10 55 70 11 14 ' 4 | Fuo7o1Fo
s 71| 10 55 71 | 11 14 FUQ703F0
71 12 55 71 | 13 16 FUO704F0
75 12 55 75 ' 13 16 | FUO708F0
56 66 | 8 56 66 9 12 FUO723F0
71 9 56 71 | 10 13 FUOQ724F0
71 10 56 71 - 11 14 FUO725F0
72 10 | 56 72 11 14 FUO726F0
72 | 12 | 56 72 13 . 1§ FUO727F0
76 12 56 76 13 16 FUO728F0
60 70 8 60 70 9 12 FUO747F0
7% | 9 60 75 10 13 FUO753F0
75 10 60 75 11 14 . FUO754F0
76 10 60 76 1 14 _- FUO756F0
76 12 60 76 13 16 FUO757F0
80 12 60 80 13 16 ' FUO761F0
63 | 73 8 63 73 9 12 FUO787F0
78 9 63 78 10 13 | Fuo7ssro
78 10 63 78 11 14 FUO789F0
79 10 63 79 11 14 FUO790F0
79 12 63 79 13 16 - FUO791F0
83 12 63 83 13 16 : FUO793F0
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SPECIAL PACKINGS FOR ROD SEALS

Ha*g? Backup ring

E Extrusion gap .+ 9
' —_—

SPBF

F-46

T _E._" Remove burrs and overturns
! 8
elz| Hi+ =
""" R =0.3 or below
B & R1=0.5 or below
_____f i The surtace of the rod should be
=] L finished by buffing (SPBF) or
h - burnishing (RLB) to 0.8 to 1.6
mBRmax (0.2 to 0.4 »mRa).
Specially under severe lubricating
condition, burnishing is required.
Nominal Size of Packing Housing dimensions NOK
d | D h #d 4D Ha Hs C Part Number
100 115 10 100 115 11 14 FU1083F0
120 12 100 120 13 16 FU1089F0
| 120 15 100 120 16 19 FU1091F0D
105 | 120 10. 105 120 11 14 FU1126F0
125 15 105 125 16 19 FU1129F0
125 16 105 125 17 20 FU1130F0
1086 121 10 108 121 11 14 FU1137F0
126 15 106 126 16 19 FU1138F0
126 16 106 126 17 20 FU1139F0
110 125 10 110 125 11 14 FU1158F0
130 15 110 130 16 19 5 FU1165F0
130 16 110 130 17 20 FU1166F0
112 127 g 112 127 10 13 FU1180F0
127 10 112 127 11 14 FU1181F0
132 15 112 132 16 19 FU1182F0
132 16 112 132 17 20 FU1183F0
118 133 10 118 133 11 14 FU1208F0
138 15 118 138 16 19 FU1207F0
138 16 118 138 17 20 FLI1208F0
120 135 10 120 135 11 14 FU1221F0
140 15 120 140 16 19 FU1224F0
140 16 120 140 17 20 FU1225F0
125 140 10 125 140 11 14 FU1253F0
145 12 125 145 13 16 FU1256F0
145 16 125 145 17 20 FU1258F0
150 19 125 150 20 23 FU2132F0
150 20 125 150 21 24 FU1260F0
130 145 10 130 145 11 14 FU12B1FO
150 12 130 150 13 | 16 FU1283F0
150 16 130 150 17 | 20 FU1285F0
132 157 20 132 157 21 24 6.5 FU12395F0
135 160 19 135 160 20 23 : FU2133F0
160 20 135 160 21 24 FU2179F0
140 155 10 140 155 1 14 FU1324F0
160 12 140 160 13 16 FU1325F0
160 18 140 160 17 20 FU1328F0
165 19 140 165 20 23 FU1332F0
185 20 140 165 21 24 FU1333F0
145 170 19 145 170 20 23 FU2134F0
170 20 145 170 21 24 FU2180F0
-96 -



I D ITYPE SPECIAL PACKINGS FOR ROD SEALS

Hg™3? Backup ring
12‘553 E / Extrusion gap : g9
SPBF
T e —m—ﬁ Remove burrs and overturns
20"~30
&@8
efz|
' R =0.8 or below
I [ R1=0.5 or below
- ¢ The surface of the rod should be
oo’ Lag® finished by buffing (SPBF) or
h burnishing (RLB) to 0.8 to 1.6 x
I3g mRmax (0.2 to 0.4 xmRa).
\E{Eji Specially under severe lubricating
Ha3® c condition, burnishing Is required.
Nominal Size of Packing Housing dimensions NOK
d 8] h #d a0 Ha He C Part Number
224 244 11 224 244 12 16 FU1608F0
| 244 15 224 244 16 20 FU1610F0
| 249 15 224 249 16 20 FU1611F0
| 249 18 224 249 19 23 | FU1612F0
| 249 19 224 249 20 24 FU1613F0
225 | 245 16 225 245 17 21 FU1622F0
| 250 16 225 250 17 21 | FU1624F0
250 19 205 250 20 24 | FU1626F0
250 20 I 225 250 21 25 FU1627F0
230 250 16 230 250 17 21 FU1838F0
255 16 230 255 17 21 6.5 ~ FU1B40F0
255 18 230 255 20 24 FU1842F0
255 20 230 | 255 21 25 FU1643F0
240 260 16 240 | 260 17 21 FU1658F0
265 | 16 240 | 265 17 21 FU1861F0
265 19 240 265 , 20 24 FU1663F0
265 20 240 ' 265 | 21 25 FU1664F0
250 270 16 : 250 270 17 21 FU1679F0
275 16 250 275 17 21 FU1881F0
275 19 250 275 20 24 FU1683F0
275 20 250 275 21 25 FU1884F0
260 | 285 19 260 285 20 24 FU1705F0
| 290 19 260 290 20 24 FU1707F0
265 297 24 265 297 25 29 FU1714F0
297 25 265 297 26 30 FU2183F0
270 285 19 270 295 20 24 FU1721F0
300 19 270 300 20 24 FU1723F0
300 24 270 300 25 29 FU1725F0
300 25 270 300 26 30 FU1726F0
280 305 19 280 305 20 24 8 FU1734F0
310 19 280 310 20 24 FU1736F0
312 24 280 3z 25 29 FU2136F0
312 25 280 312 26 30 FU2184F0
290 315 19 280 315 20 24 FU1749F0
- 320 19 290 320 20 24 FU1751F0
300 - 325 19 | 300 325 20 24 FU1783F0
330 19 300 330 20 24 FU1765F0
33z 24 300 332 25 29 FU2137F0
i 332 25 300 332 26 30 FU2185F0
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I S ITYPE SPECIAL PACKINGS FOR ROD SEALS (INSTALLED IN INTERNAL GROOVE)

Hg'e® | Backup ring
12,5Sé g / Extrusiongap : @
SPBF
e
h:_., Remove burrs and overturns
20°~30°
38
[a) k-] 4 L —
ol i A =0.3 or below
R1=0.5 or below
Rz=1
__:; _ S {1 The surface of the rod should be
N B finisned by buffing (SPBF) or
| | burnishing (RLE) to 0.8 to 1.6 g
[ b | | mRmax (0.2 to 0.4 xmRa).
! i Specially under severe |ubricating
402 1 condition, burnishing is required.
Hatg? |
Nominal Size of Packing Housing dimensions | NOK Part Number
d D h éd = Ha Hs [¢] | Standard (U801) |Hesi resistant type (U641)
18 26 5 18 26 | FUO180KO | FU0180K2
20 28 5 20 28 f FUD212KD FUD212K1
224 30 5 224 | 30 2 | FU0260K0 FUD260K1
30.4 5 224 | 30.4 77 | FUO2E1KO FUD261K1
23.5 31.5 5 23.5 315 5.7 : ' FUO267KO FUD267K1
25 33 5 25 33 FU0276K0 FUD276K2
35 5 25 35 FUD278K0 FU0278K2
28 35.5 5 28 35.5 FUD320K0 FUD320K1
36 5 28 36 8.7 FUO321KO |  FUD321K1
30 40 B < 40 FUO357KD FUO357K3
315 41.5 6 315 | 415 FU0382K0 FU0382KA1
35 45 6 35 | 45 FU0424K0 FU0424K7
355 45 6 35.5 45 7 10 FUD451K0 FU0451K1
455 8 35.5 45.5 FU0452K0 FU0452K1
40 50 6 40 | 50 FUD497KO |  FU0497K5
45 55 [ 45 | 55 FUOSB7KO | FUOS67KE
56 7 | 45 56 8 11 FUO572K0 FUO572K1
50 60 | B 50 80 25 FUDB18KD FUOB19K3
53 63 6 53 63 | FUOB7IKO FUOG79K2
55 65 6 55 65 7 10 ; . FU0B94KO |  FU0694K2
56 66 [ 56 66 FUO722K0 FUO722K1
60 70 6 60 | 70 | FUO746K0 FUO74BKS
71 7 60 | 71 8 11 | FUO750K0 FUO750K1
63 73 6 63 | 73 | - FUO786K0 FUO786K3
65 75 [ 65 | 75 | ' FUDB0SKO FUOB09K
87 77 6 67 | 77| FUDB28KO FUOB28K 1
70 80 6 70 | 80 | 7 10 FUOB4SKO | FU0849K5
71 81 6 71 81 | FUDBBOKO |  FUDBBOK1
75 85 6 75 85 FUDO1KD |  FU0901K1
80 a0 6 80 90 FU0939KO |  FU0939K1
85 100 g 85 100 FUD984KD |  FUD9B4K?2
ap 105 ] 90 105 10 13 | FU1024KO0 | FU1024K3
a5 110 9 g5 110 | FUI051KD | FU1051K2
98 112 8.5 98 112 9.5 125 FU1067KO |  FU1067K1
100 115 | 8§ 100 115 10 ia 4 FU1082KO |  FU1082KI
105 120 | 9 105 120 FU1125K0 |  FU1125K1
106 | 120 | &5 106 120 95 125 | FU1135K0 | FU1135K1
| 121 9 106 121 FU1136K0 FU1136K1
110 | 125 9 110 | 125 10 13 ' FU1157K0 FU1157K2
112 125 9 112 125 | FU1179KO0 FU1179K1
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IUH e

SPECIAL PACKINGS FOR ROD SEALS
NITRILE RUBBER (NBR)

@ Please designate NOK Part number and type & size on your order.
{Example) - Type Dimensions  |UH 20 28 §

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

» Part Number Cuo212N2

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

Standard : NOK A505

Material
Low temperature resistant type . NOK A303

F-52 -102 -



U N ITYPE

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

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

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

+ Part Number FU2002M1

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

Material NOK U801 + NOK S813

F-54 -104-
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s P N OTYPE SPECIAL PACKINGS FOR ROD SEALS

1255

Higz

—_—

4 B

Extrusiongap : 9

SPBF

Remove burrs and overturns

4T~ 10°~15"

R =0.3 or below
R1=0.5 or below

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

Mominal Nominal Size of Packing Housing dimensions NOK
Number d D h &d D H C Part Number
SPNO 12 12 18 12 18 ® GS2800V0
14 14 20 14 20 @ GS2801V0
16 16 | 22 | 3 16 22 3.2 2 @ GS2802V0
18 18 | 24 18 24 @ GS2803V0
20 20 26 20 26 @ GS2804V0
22 22 31 22 31 @ GS2805V0
25 25 34 25 34 @ GS2806V0
28 28 37 | - .28 37 @ GS2807V0
a0 a0 39 | 38 30 39 4 15 @ GS2808V0
32 az 41 ) 32 41 : @ GS2809V0
36 36 45 36 45 @ GsS2810v0
40 40 49 40 49 @ G52811V0
45 45 54 45 54 @®GS2812V0
50 50 65 50 65 @ G52813V0
56 56 71 56 71 4 GS2814V0
&0 60 75 680 75 GS2815V0
63 683 78 63 78 GS2816V0
70 70 85 | 70 85 GS2817V0
75 75 90 ! 75 90 GS2818V0
T mo 80 95 6.3 80 95 6.5 GS2819V0
85 85 100 B85 100 GS2820V0
90 a0 105 90 105 5 GS2821V0
95 95 110 95 110 GS2822V0
100 100 115 100 115 GS2823V0
105 105 120 105 120 GS2824V0
110 110 125 110 125 GS2825V0

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

F-58
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SPNTYPE

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

@ Please designate NOK Part number and type & size on your order.
(Example) - Type Dimensions SPN 18 27 43

+ Part Number

:—Type Sign

GS2301V0

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

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

Material

NOK 19YF + NOK A980

F-60

-110-
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B |

s P N CTYPE SPECIAL PACKINGS FOR ROD SEALS

H-H'I?!
: Bdkidsnd Remarks) Inner diameter of the housing
1255 K " N i should be #dF8 when the ground
{(housing for packing) is used as
bearing.
-- Ry — Remove burrs and overturns
o =1
gzl 41
SR -l R1=0.3 or balow
L S Lj_ For R, refer to the table below.
— The inner surface of the cylinder tube should be
™h finished by honing (GH) or burnishing (RLB} to 0.4 1o
3.2um Rmax (0.1 to 0.8 wm Ra). Specially under
C severe |ubricating condition, bumishing is required.
: Nominal Size of Packin Housing dimensions NO
gm‘,;':rl ik e For general hydraulic use | © /e en appications | 1 " c |Pat Nuﬁbe,
d D h ¢d ¢D éd ¢D
SPNG 3 3 [3 3 | [ 3 6.5 GS2000F0
4 4 7 4 7 4 7.5 GS2001F0
5 5 [ 5 3 5 8.5 | GS2002F0
6 6 9 6 | o [ 9 |1l 6 9.5 ; GS2003F0
7 7 10 23 7| ™10 |° 7 ~bes 105 | A |28 (OECE] G GS2004F0
3 8 11 8 11 | 8 11.5 GS2005F0
g 9 12 9 12 9 12.5 | GS2006F0
0 | 10 13 10 |18 10 13.5 GS2007F0
10A | 10 14 10 | 14 10 14.6 | GS2008F0
11 | 1 15 11 15| 11 15.6 | GS2009F0
11.2 11.2 15.2 11.2 15.2 | 11.2 15.8 (G52010F0
12 12 16 12 16 | 12 16.6 GS2011F0
12.5 12.5 16.5 125 16.5 12.5 17.1 | GS2012F0
14 14 18 14 v 118 lae [1s I B 1 e | % GS2013F0
15 | 15 19 S sl ]"® B | ™ [Gge] * | %= QARLF) 475 GS2014F0
! 16 | 16 20 16 | 20 16 20.6 GS2015F0
. 18 18 22 18 22 18 226 GS2016F0
. 20 20 24 20 24 20 24.6 GS2017F0
21 21 25 29 25 21 25.6 GS2018F0
22 22 25 22 26 22 26.6 | (G3S2020F0
22A 22 28 22 28 22 28.6 GS2019F0
224 22.4 28.4 224 28.4 22.4 29 GS2021F0
24 24 30 24 30 | 24 30.6 ' GS2022F0
25 25 31 25 31 25 316 GS2023F0
25.5 25.5 31.5 25.5 1.5 25.5 32.1 GS2024F0
26 26 32 26 32 25 326 | GS2025F0
28 28 34 28 34 |28 346 GS2026F0
29 29 35 29 a5 29 356 GS2027F0
295 29.5 35.5 29.5 35.5 29.5 36.1 GS2028F0
30 30 36 30 o |36 |..w |30 . | 366 . (3S2029F0
31 31 37 4.4 1 | e Y s |T™ [are % | 47 |07RIF) 5~8 (3S2030F0
315 31.5 37.5 315 37.5 315 38.1 (GS2031F0
3z 3z 38 32 38 32 38.6 (GS2032F0
34 34 40 34 40 34 40.6 (G3S2033F0
35 35 -4 35 41 35 41.6 (GS2034F0
355 35.5 41.5 355 41.5 355 | 42.1 GS2035F0
36 36 42 36 42 36 42.6 G52036F0
38 38 44 38 44 38 446 (GS2037F0
39 39 45 39 45 39 45.6 (352038F0
40 40 48 40 46 40 46.6 GS2039F0
F-64 -114 -



S P N CTYPE SPECIAL PACKINGS FOR ROD SEALS

+0.25
H'

1258

3 B

Extrusion gap

SPBF

A

Remark 1) To determine ¢ B dimension,
please make the maximum
extrusion gap(also refer
page 26) 0.4mm or belkow

Remove burrs Faints i

and overtums E?Ef,emg the eccentricity
4 Remark 2) Inner diameter of the housing
107 ~15" should be#dF8 when the
round (housing for packing)

83g s used as bearing.
R1=0.3 or below

C For R, refer to the table below.

The inner surface of the cylinder tube should be .f.i.n—_
ishad by honing {GH) or burnishing (RLB) to 0.4 to 3.2
um Rmax (0.1 to 0.8 wm Ra). Specially under severe

G lubricating conditlon, burnishing Is required.

- Nominal Size of Packin HlBtiNinG dimexsians

Nt 9 | Forgmominyiaviowe | mreimseaanare | | o | o |ParNumber
=] 0 h +d 4D | ¢d #D
SPNG 150A 150 | 165 150 165 [ 150 | [165.6 GS2080F0
155 155 | 170 155 | 170 [ 155 170.6 GS2082F0
160 160 | 175 160 175 160 175.6 , GS2083F0
165 165 180 165 180 165 [180.6 i GS2084F0
170 170 185 | 170 185 170 185.6 | GS2085F0
175 175 190 175 190 175 190.6 | GS2086F0
180 180 195 180 195 180 195.6 | GS2087F0
185 185 200 185 200 185 200.6 GS2088F0
190 190 205 | 190 205 | 190 205.6 GS2089F0
195 195 210 195 210 | 195 210.6 GS2090F0
200 200 215 200 215 | 200 215.6 GS2091F0
206 205 220 205 220 205 220.6 (GS2092F0
209 209 224 209 224 209 l224.6 GS2093F0
210 210 225 [ 210 226 210 1225.6 GS2094F0
215 215 230 | 215 230 215 1230.6 | GS2085F0
220 220 235 220 235 220 235.6 | GS2086F0
225 225 240 225 240 225 240.6 GS2097F0
230 230 245 230 | 245 230 | 2456 GS2098F0
235 235 250 235 | 250 235 | 250.6 GS2099F0
240 240 255 240 | , [ 255 | .ign [240| , [255.6] L4 : GS2100F0
245 | 245 260 | 'O°[245] ™ [260| ° [245] °° [2e0ss] & | 'O |08 8~12 Fesaioiro
250 250 265 250 265 250 265.6 : GS2102F0
255 255 270 | 255 270 255 270.6 | GS2103F0
260 260 275 260 275 260 2756 GS2104F0
265 265 280 | 265 280 265 1280.6 GS2105F0
270 270 285 | 270 285 270 285.6 GS2106F0
275 275 | 290 | 275 290 275 290.6 | GS2107F0
280 280 295 280 | 295 280 295.6 | GS2108F0
285 285 300 285 | 300 285 300.6 GS2109F0
290 290 305 290 | 305 290 305.6 GS2110F0
295 295 310 295 [ 310 295 310.6 | | GS2111F0
300 300 315 | 300 [ 315 300 315.6 1 | Gs2112F0
315 315 330 315 | 330 315 330.6 GS2113F0
320 320 335 320 | 335 320 335.6 GS2114F0
335 335 350 | 335 | 350 335 3506 GS2115F0
340 340 355 | 340 | 355 340 355.6 . GS2116F0
355 355 370 | 355 370 355 3706 . GS2117F0
360 360 375 | 360 375 360 375.6 | GS52118F0
a7s a7s 390 375 390 375 390.6 ' | GS2119F0
385 385 400 385 400 385 400.6 | GS2120F0
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U PITYPE PACKINGS FOR BOTH PISTON AND ROD SEALS

He5? Backup rin
sl § /4 Douscapei R
= sl m2 R
Favavay
3.28
R e e 20"~30° For the fitting drawing of
o ‘ 835  the piston seals, refer to
ols| _| T < _m i 2 the illustration on page
B | B Fal & -
B
Remark) 'R =0.3 or below
=] - R1=0.5 or below
L Re=1
=1 T The surface of the rod should be
h finished by buffing (SPBF) or
burnishing (RLB) to 0.8 to 1.6
mAmax (0.2 to 0.4 zmRa).
3 Specially under severe lubricating
Hag® C  condition, burnishing is required.
Nominal Size of Packing Housing dimensions NOK
d D h #d 4D | #Ds Ha Hs C Part Number
6.3 16.3 8 6.3 16.3 | 15.3 FU0D24D0
7.1 17.1 8 7.1 17.1 16.1 FUOD30D0
8 18 8 8 18 17 FU0D43D0
9 19 8 9 19 18 | FLO054D0
10 20 8 10 20 19 FUOD69DO
1.2 21.2 8 11.2 212 20.2 9 1 25 FU0081D0
12 | 25 8 12 25 24 : FUQD93D0
125 | 225 8 125 225 21.5 FU0O102D0
14 24 B 14 24 23 | FUQ122D0
15 25 8 15 25 24 FU0135D0
16 26 8 16 26 25 FUO157D0
32 10 16 32 31 11 13 FU0161D0
18 28 8 18 28 i 9 11 FUO0182D0
31 10 18 31 30 T 13 FUD186D0
20 30 8 20 30 29 9 11 FU0215D0
33 10 20 33 32 11 ia FU0221D0
35 10 20 35 34 FU0224D0
215 3.5 8 215 31.5 30.5 9 11 FU0233D0
22 | 32 8 22 32 H . FU0246D0
| a5 10 22 35 34 : 11 13 FUQ243D0
224 30 ) 22.4 30 29 5.7 i FU0260D0
o 324 8 224 324 31.4 FU0263D0
25 35 8 25 35 34 9 1 3.5 FU0282D0
as 8 25 38 37 FU0287D0
40 10 25 40 39 11 13 FU0292D0
45 12 25 45 a4 13 15 FUD301D0
255 35.5 8 25.5 35.5 34.5 9 11 FU0309D1
28 35.5 5 28 35.5 34.5 5.7 8.7 | FU0320D1
40 10 28 40 39 | FU0330D0
43 10 28 43 42 FU0340D0
30 | 45 10 30 45 44 FU0368D0
| 46 10 30 46 45 i 14 FU0369D0
31.5 46.5 10 31.5 46.5 45.5 FU0387D0
32 46 10 32 46 45 FU0403D0
3s 50 10 35 50 49 FU0437D0
35.5 45 6 35.5 45 44 7 10 FU0451D0
50.5 10 35.5 50.5 49.5 FU0456D0
38 52 10 38 52 51 11 14 4 FU0470D0
40 55 10 40 55 54 | FUQ505D0
56 10 40 56 55 : FUO508D0
60 12 40 60 59 13 16 FU0514D0
41 56 10 41 56 55 11 14 FU0523D0
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U P ITYPE PACKINGS FOR BOTH PISTON AND ROD SEALS

Wear ring

_ Extrusiongap : 9
/ Backup ring

/%ﬁg? 20"~30"

e ?b 5
[ i l ' Remove burrs and overturns.
m! - o
o 8 S| __E___m_ b U | N, Remark 1) For B dimension, refer
a 5 - & to page F-69. .
. | m | - Remark 2) For the fitting drawing of
| et the rod seals, refer to
3 the illustration on page
L | b 3.25 ~fo- 328 N b
e s ! £ el ) e e R=0.3 or below
12ssd Bl oressg B et oy b G o Dok (L G
l','.lh.c'f; He'g? 3.2um RAmax (0.1 to 0.8 wm Ra). Specially under
sBverg h-bntalnnu condition, ‘nurnlshing s IEQLIIIEEL
MNominal Size of Packing | Housing dimensions NOK
d D ST #D #Ds Ha He C Part Number
115 135 15 115 135 133 17 20 FU1198D0
118 132 [} 118 132 130 10 13 E FU1932D0
138 15 118 138 136 FU12070D0
120 140 15 120 140 138 FU1224D0
125 145 15 125 145 143 iz i | _FU1257D0
130 150 15 130 150 148 FU1284D0
132 152 15 132 152 150 FU1292D0
135 155 15 135 155 153 ! FLU1305D0
136 150 g 138 150 143 10 ' 13 FU1933D0
140 160 15 140 160 158 FU1327D0
165 15 140 165 163 | FU1330D0
145 165 15 145 165 163 | 20 | FU1344D0
150 170 15 150 170 168 FU1363D0
175 15 150 175 173 FU136500
155 180 15 155 180 178 FU1391D0
160 185 15 160 185 183 FU1413D0
165 180 | 15 165 190 188 FU1431D0
170 185 | 15 170 185 193 17 FU1448D0
175 200 | 15 175 200 198 FU1461D0
180 205 15 180 205 208 21 85 FU1430D0
185 210 15 185 210 208 | ’ FU1504D0
190 215 15 190 215 213 FU1519D0
199 224 15 199 224 | 202 FU1532D0
200 225 15 200 225 | 223 FU1547D0
225 | 18 200 225 | 223 FU1548D0
205 235 | 18 205 235 | 233 FU156500
210 235 | 18 210 235 | 233 FU1579D0
212 237 | 18 212 237 | 235 I FU1584D0
220 245 | 18 220 245 243 i FU1599D0
224 249 18 224 249 247 ' FU1612D0
225 250 18 225 250 248 FU1625D0
230 254 18 230 254 252 FU16338D0
255 18 230 255 253 FU1641D0
236 261 18 236 261 259 g 23 FU1648D0
240 265 18 240 265 263 FU1662D0
250 275 18 250 275 273 i FU1682D0
260 290 18 260 290 288 i FU1706D0
265 295 18 265 205 293 \ FU1713D0
270 300 18 270 300 298 ! 8 FU1722D0
280 310 18 280 30 | 308 | FU1735D0
290 320 18 290 320 318 | FU1750D0
300 330 18 300 330 328 . FU1764D0

F-70

-120-



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

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

Nominal Size of Packing Housing dimensions NOK
d D h #d #D #Di | Ha Has ¢ Part Number
456 490 30 456 480 488 | 32 37 | FU1847D1
460 495 25 460 485 493 27 32 FU1849D0
465 500 26.5 465 500 498 28.5 33.5 15 FU2648D0
470 505 25 470 505 503 4‘ FU1851D0
475 510 25 475 510 508 FU1854D0
480 515 25 480 515 513 o7 32 FU202500
440 530 25 490 530 528 | FU1855D0
500 535 25 500 535 533 FU18560D0
540 25 500 540 538 FU1857D0
507 547 28 507 547 545 30 35 FU1858D0
525 565 28 525 565 563 FU2743D0
530 570 25 530 570 568 27 32 FU2718D0
540 575 23 540 575 573 25 30 FU2376D0
560 600 28 560 600 538 20 a5 FU1865D0
595 640 28 585 640 38 FU19860D0
600 650 32 600 650 648 34 39 FUZ017D0
650 690 25 650 690 688 27 32 FU2003D0
660 700 32 660 700 698 FU1870D0
680 720 32 680 720 718 34 39 FU1871D0
695 745 32 695 745 743 20 FU238800
700 750 35 700 750 748 37 42 FU1874D0
730 750 30 730 750 748 | 32 37 FU2078D0
755 800 32 755 800 798 34 39 FU187600
800 830 20 800 830 828 22 27 FLU19780D0
850 35 800 850 848 37 42 FU1881D0
850 900 | 35 850 900 898 FU2219D0
870 900 20 870 200 898 22 27 FU1979D0
920 970 35 920 970 968 37 42 FU1888D1
1050 1100 30 1050 1100 1098 FU2391D0
1096 1146 30 1096 1146 1144 32 a7 FU2558D0
1150 1200 30 1150 1200 1198 | FU2229D0
1380 | 1430 30 1380 1430 1428 | FU2392D0
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U s ITYPE PACKINGS FOR BOTH PISTON AND ROD SEALS (INSTALLED IN INTERNAL GROOVE)

_HE+3'1 Backup ring Wear rin Extrusiongap : 9
12,584 g/ Extrusion gap : 9 G \ /an(l.,? rin-_g‘
2 SPBF = e e /-géjzu‘n-su'
’ 328q,[ 0 ' 2 (Fx ?}VSWWM 45"y |l : =l | | ] EHR A i i
8 i R b0 30" . 3 ;
ji % =
R =0.3 or below 1255 H 12588 B

Hatg3 g;:?ﬁ or below Ha'd H"'ﬁ;

The surface of the rod should be finished by buffing (SPBF) or The inner surface of the cylinder tube should be finished by honing
burnishing (RLB) to 0.8 to 1.6 g mRmax (0.2 to 0.4 . mRa). Specially {GH) or burnishing {RLE) to 0.4 to 3.2.m Rmax (0.1 0 0.8 gm Ra).
under severe lubricating condition, burnishing is required. Specially under severe lubricating condition, burnishing is required.
MNominal Size of Packing Housing dimensions # NOK

d =D h #d ¢D # D Ha He C Part Number

10 | 18 5 10 18 17 @® FU00B4S0
12 20 5 12 20 19 @ FU246450
125 20 5 125 2 | 19 | @ FU246550
14 22 5 14 22 21 5.7 27 O FUD11680
_ 16 | 24 5 16 24 23 ' ' L O FU015080
17 25 5 17 25 24 : 2 FU246650
18 | 26 5 18 26 25 2 O FUD180S0
20 28 5 20 28 27 O FUp212s0
30 6 20 . 30 29 7 9 O FU021450
22 30 5 22 | 30 29 ) FU2467S0
22.4 30 5 224 30 29 O FU0260S0
235 31.5 5 235 315 30.5 5.7 7.7 O FU0267S0
24 32 5 24 32 31 O FU246850
25 33 5 25 a3 32 ' O FUD276S0
35 6 25 35 34 7 9 O FU027950
26 34 5 26 | 3 | 33 O FU2469S0
27 - 35 5 27 35 34 FU247050
28 35.5 5 28 35.5 345 | 57 8.7 FU0320S0
= 36 _5 28 36 | 35 FUQ32150
30 38 5 30 38 | 37 \ FU035550
40 | 6 30 ; 40 39 FU035750
31.5 41.5 | 6| 31.5 415 40.5 FU038250
32 42 6 32 42 4 | FU205550
a3 43 6 33 43 42 FlU2471S0
34 44 6 34 44 43 | | FU226350
35 45 6 35 45 44 FU042450
355 45 6 35.5 45 44 7 10 FU045150
455 6 355 | 455 44.5 25 FU0452S0

36 48 6 36 , 46 45 | FU247280
38 | 48 6 38 48 47 . FU224080
40 50 6 40 50 49 FUD49730
45 55 6 45 55 54 FUO56750
56 7 45 56 55 8 11 | FU0572S0
46 56 8 46 56 55 FU266250
50 60 6 50 60 59 FU0E19S0
53 63 8 | 53 &) 62 FU0B79S0
55 65 6 | 55 65 B4 ; 10 FU0B9450
56 66 6 56 66 65 FU072250
58 68 6 58 68 67 FU247350
60 70 6 60 70 69 , FUD74650
71 7 60 71 70 I 8 11 FUO750S0
61 71 6 61 71 70 f 7 10 FU247450

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