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What Is An Oil Seal ?

BWhat Is An Oil Seal? A-2
A-2

B Functional Components of an Oil Seal

In this Catalog, both the International System of Units(Sl)
and the conventional system of units are used.



A. WHAT IS AN OIL SEAL?

Simply stated, oil seals are components of a
machine that seal lubricants.

Lubricants are used in the friction-producing areas
of a machine to ensure smooth movement and
long life, and oil seals are used to prevent this
lubricant from leaking through “bearing clearances”
of the machine. With advances in mechanical
engineering, it has become necessary to prevent
the leakage of not only lubricants but also water or
chemicals, as well as preventing the entry of dust
and dirt into the machine. Oil seals are used to
perform both functions.

O rings, lip packings, gland packings, and mechanical
seals function in similar ways to oil seals, as shown in
Figure 1. 0il seals are most often used in rotating
shaft applications.

Figure 1: Seal Classifications
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The function of an oil seal is easily understood by
examining a familiar example:the automobile. Figure 2
shows oil seals used in automobile engines. In such
engines, the reciprocating motion of the pistons
is converted into the rotary motion of the crankshaft
by the connecting rods. The crankshaft is supported
by metal bearings. To lubricate these metal bearings,
and other areas where metal and metal slide against
each other, engine oil is filled in the oil pan. Since the
oil pan is secured to the crank case, "bearing
clearance” is needed between the fixed crank case
and the rotating crankshaft. An oil seal is a sealing
device that prevents the leakage of engine oil from the
hearing clearance between the rotating crankshaft and
crankcase, or the bearing clearance between a
reciprocating shaft and crankcase.

Figure 3 shows oil seals typically used in a geared
motor.
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Square boxes around products indicate products produced by NOK and NOK group companies.




Figure 2: QOil Seals in a Typical Engine Application
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Figure 3: Oil Seals Used in a Typical Geared Motor
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B Functional Components of An Oil Seal

Figure 4 shows the exterior features of a typical oil seal,
and Table 1 describes the function of each part of an oil seal.

Figure 4: Basic Features of An Oil Seal
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Table 1: Functions of the Various Oil Seal Components

Part Name

Function

Sealing Edge
o (shaﬂgcont%ct)

The seal lip has the cross-sectional profile of a wedge, and it presses down onto the shaft
surface to seal in fluid.

@ LipAeal goq Lip

The seal lip is made of a flexible elastomer and is designed to maintain stable shaft contact
and sealing even with machine vibration and fluid pressure fluctuation. A garter spring adds
to the radial load and helps keep the sealing edge in proper contact with the shaft.

(3] Dust Lip

A dust lip is an auxiliary spring-less lip, and acts to prevent dirt ingestion.

(4] Seal Outer Diameter

The seal OD creates a press-fit to the housing bore, thus retaining the seal and preventing
fluid escape. An internal metal case provides a solid backbone for rigidity.
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B. THE SEALING MECHANISM OF AN OIL SEAL

How do oil seals actually seal fluid? Due to the
continuing efforts of many scholars and
researchers, the fundamental sealing mechanism
of oil seals has been almost completely
illuminated.

NOK announced a sealing theory in 1959, followed
by the release of numerous technical publications
to the Japan Society of Mechanical Engineers, the
Japan Lubricator Makers Association, the Society
of Automotive Engineers in the United States
(SAE), and the British Hydrodynamics Research
Association (BHRA). This theory has earned an
excellent reputation among researchers and
related industrial societies as being an accurate
representation of seal function.

In this chapter, the lubrication factors and sealing
mechanism of oil seals are briefly described based
on the NOK sealing theory.

B Lubrication Characteristics

Oil seals used in machines play a major role in sealing
fluid, whether the machine is stopped or a shaft is in
motion. The frictional force of the lip area is small, and
there is little wear.

What lubrication factors of the seal lip's contact edge
affect the life of an oil seal? These factors are
explained in view of a seal's macroscopic phenomena.
To understand these lubrication factors, it is important
to evaluate the seal's frictional properties. For
this reason, we placed seals in a test machine, as
shown in Figure 1, and measured rotational friction
forces by turning the shaft under various conditions.

Figure 1: An Oil Seal Installed in a Friction Testl
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Figure 2 shows the relationship between the non-
dimensional duty parameter, G (which is determined
by the shape of the oil seal and conditions of use), and
the coefficient of friction, f.

Figure 2: Friction Characteristics of Rotating Shaft Oil Seals (f vs. G plot)

Shaft Speed: 10 to 1500 rpm
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Here, the relationship between the coefficient of
friction, f, and the non-dimensional duty parameter, G,
is given by Expression (1).

f=®G3...... (1)

Where
[ =Coefficient of Friction
@=An Qil Film Condition Constant
G =Non-Dimensional Duty Parameter (= 'ub/Pr)

Pr=Radial Lip Load on Shaft (N{kgf})

0 =0il Viscosity (N-s/cm?{kgf-s/cm?})

u =Linear Shaft Velocity (cm/s)

b =Lip-to-Shaft Contact Band Width (cm)

In Figure 2, the positive slope area of the frictional
properties has been explained by the lubrication
theory. Under such lubrication conditions, the
frictional property of seals is governed by the viscosity
of the fluid and the shaft's linear velocity (and is also
identical to the frictional property of the bearing), and
the resultant oil film present underneath the lip edge.
In other words, the oil seal's lip and the shaft slide
against each other with an intervening film of oil, thus
reducing wear.

M The Sealing Mechanism

NOK was the first to actually view the sealing
mechanism of an oil seal using state-of-the-art image
processing technology. Underneath the very narrow
lip edge, oil is continually circulated from the air side
to the oil side, and then from the oil side to the air side,
thus lubricating the sliding surfaces and limiting wear.

Theoretical studies have revealed that the sealing
mechanism is determined by minor “irregularities”

in the sliding surface, and by how the pressure is
distributed at the contact area. Here, the sealing
mechanism of oil seal is briefly described through
macroscopic phenomena.

Lip materials are an important factor in the formation
of these special irregularities on the sliding surface of
oil seals. Figure 3 shows the textures of the lip surface
of two different materials. Lip material A produces a
more significant texture on the sliding surface than lip
material B.

Figure 3: Lip Surface Textures of Two Materials
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Two oil seals having identical contact pressure distri-
butions were produced using these two lip materials.
Since it is generally difficult to measure an air intake
rate on an oil seal, the fluid transfer rate is measured
using a reversed seal orientation. Thus, oil is now on
the "air-side” of the seal, and is transferred under
the seal lip via the seal's pumping action.

Scenario (a) in Figure 4 shows a normal seal installa-
tion, i.e., when air is forced toward the oil side.
Scenario (b) shows that oil is transferred toward the
air side because the oil seal is installed in-the reverse
direction.

Figure 4: Normal and Reversed Oil Seal Orientation
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Through the reverse installation (b), the seal's ability
to pump oil was quantified by running the shaft and
measuring the resultant oil flow rate.

As a result, lip material A was easily identified as more
effective in pumping fluid from the air side toward the
oil side than lip material B. This was true only when
the shape of the lip is not considered (or the same).
Even when the lip materials were identical, the pump-
ing ability changes according to the profile of contact
pressure distribution; for instance, by changing the
shape of the lip.

The two critical elements described above that exert
control over the seal's performance, the lubrication
characteristics and sealing mechanism, are in a deli-
cately controlled balance through two design factors:
the material and shape of the lip. Therefore, in view of
these material science considerations, it is necessary
to keep in mind that the circulating oil flow must be
restricted to within the lip contact area, and that the
average film thickness under the seal lip must be con-
trolled.

NOK has put considerable effort into developing lip
materials specifically based on the above concepts, and
has developed oil seals that can respond to various
demanding conditions.

NOK will continue to concentrate on providing prod-
ucts of unsurpassed performance and quality through
our ongoing development activities.
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C. NOK OIL SEAL TYPES

At NOK, we classify oil seals as “standard” oil seals
and “general” oil seals.

B Standard Oil Seals

Standard oil seals are selected on the basis of NOK's
extensive track record and understanding of customer
needs, and have the following characteristics.

1. Versatility

These oil seals can be used under normal defined
operating conditions. (Standard models and standard
materials).

See pages E-6 and E-7 for normal operating conditions.

2. Readily Available
These are easily obtained in Japan and throughout the
world,

3. Conforms to International and Domestic
Codes and Standards

NOK oil seals comply with ISO, JIS, and JASO stan-

dards. (Standard types and standard dimensions, shaft

outer diameter of 300 mm or less)

For standard oil seals, refer to Table 1 “Types and
Features of NOK's Standard Oil Seals.”

B General Oil Seals

NOK's general oil seals are designed for specific
machines or special conditions and requirements.

For the types of general oil seals for general-purpose
use, or with a complete dimensional series, See Tables
2-1 and 2-2, "Types and Features of NOK's General
Oil Seals.” Certain other types of oil seals are listed in
Table 3, “An Introduction to Other Types of Seals.”

Please contact us regarding oil seals not listed in this
book (i.e., oil seals of standard designs or dimensions
but of non-standard materials, or oil seals of standard
designs or materials but of non-standard dimensions).

‘ The oil seals listed in this book are not designed to be used in medical equipment.
Do not use these oil seals in medical equipment or devices that are used

for transplant surgeries or otherwise have contact with bodily fluids or human tissue.




( Types and Features of NOK's Standard Qil S-eais)

M Bimension Listings
) : : 2 el =
Table 1: Types and Features of NOK's Standard Oil Seals g § §-—, =
5 |=|¢ |8
NOK Type Designation and Cross-Section ﬁgl?cf;tné Primary Uses Features % ? g
S type f
: . Qil seal for dust-free
S | applications ; ; ; L i
& . f(l,‘nl seal for dust fre{—: use with | o H-15 | H-18 | H-21
= Maximum pressure: ] uid sealed on one side . i
= 0.03MPa{0.3kgf/cm?} { i
Oil seal for dusty ' ' '
91_] environments Qil seal for very fine dust duty ! !
& TR S— on one side, and fluid sealed |H-25 | H-36 | H-39 H-42
3 4 ‘| | on the other side : :
Q| |0.03MPa{0.3kgf/cm?} 5 =,
TC type TB type ,
New Fabric Seal The TCK type can be used for
T NN s the same purposes as the TC
T c(i)_irlvsealdfor 9arag + and TB types, but it features
g | dirvsandenvironments | petter dust resistance and air s
S | Memum pressures) | C e pecause the,dust i 1= N
u ust lip is
BOSMPRI0.-hgfiens) made of a NOK-developed
special fabric.
D | Grease or dust seal Used to seal in grease or seal
2 out dust. Can be used in com- Hed?
= | (Cannotbe used for | | bination with the S-type oil :
@ high-pressure applications/ | geg|. :
g | Grease sealfordusty | Used to seal in grease when
g | envionment duty there is a small amount of dust
= the other side. Two V-type |00
2 Cannot be used for| [°0 1€ oner side. WO v-lype
high.pressu[e app“ca{fons oil seals can also be Used.
Pressure-resistant oil seal with
D increased lip rigidity. Used for i
& relatively small-diameter and |H-86! ——  H-58
a medium-pressure rotating
; shafts. ;
Qil seal !
for pressurized duty i
TCN type For allowable pressures, :
see pages E-4 and E-5./ | Pressure-resistant oil seal with !
- an auxiliary cage to minimize
o lip deformation under pressure. HLks H 8
2 Used for relatively large-diameter |7 oA
@ and high-pressure rotating
shafts. '
;] . :
o Qil seal for reciprocat- . ; T
L ing-shaft applications Qll seal des_tgned to minimize
) lip deformation under recipro- [H-60! o o
8 For allowable pressures,| | cating motion and pressure.
E- see page E-7.
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(Types and Features of NOK'an eral oil Seals>

Table 2-1: Types and Features of NOK's General Oil Seals

Shaft

ZT type

for a low dust quantities.

NOK Type Designation and Cross-Section |pation Primary Uses Features
J type (PTFE)
O | Qil seal with a sealing edge of NOK's
2 | Seal for two-cycle engines, | unique PTFE (ethylene tetrafluoride resin)
EZ torque converters, featuring excellent self-lubricity. Best for
- Pt or washers use in poor-lubrication areas or low-fric- I
- tion torque use H-63
2 : ;
5 ?himlﬁal—remstam seal | gj| seal with a sealing edge of NOK's H-65
2 | HEReEeds duty unique PTFE (ethylene tetraflucride resin) ;
for excellent chemical resistance
SA1J type : Garter spring and case are
B made from SUS (stainless steel) mate-
rial. Good for sealing chemicals.
VAJ type, KA3J type : Case is made from
. SUS (stainless steel) material. Good |
& | Seal for agitator, blower, for sealing fine particulates or highly il
& | orfood processing viscous fluids. H-65
& | applications
VAJ type KA3J type
- Oil seal in which two sealing lips are
g, Seal to segregate placed in opposing directions; requires
= | two types of oils less space than mounting two pieces of H-e7
@ S-type seals back to back.
o
Q
5
2 |oi : Oil seal in which sealing lip is placed on |
@ | Oil or grease seal with a : . :
T | rotating housing structure the outer periphery; best for rotating | H-69
e housing structures.
2
L
s <[l e — Oil seal to separate muddy water and oil;
2 used with a cured rubber sleeve as a set. o
% g: cf:g?’::ﬁe?f & tragtor Since the oil seal is integrated with the bed
wa P sleeve, handling is easy.
Grease or dust seal
& | for various machines Unitized rubber seal: used by press-fitting I
8 | use W type seals to the inner surface and sliding seal axially | H-78
a seal water or scale at the| | to contact the end face of the housing.
roll neck of rolling mills
5
Used by mounting the oil seal into the
pyl
% SLeriﬁweefilaoléir;P:n trapezoidal groove of the plummer block H77
o g anti-friction bearing of an anti-friction bearing. Use ZT type it




CType_s and Features of NOK's General Oil SealsD

Table 2-2: Types and Features of NOK's General Oil Seals

Shaft

Pa
e
oS

stings

NOK Type Designation and Cross-Section Motion Primary Uses Features
SBB type
: Qil seal for dust-free use with fluid sealed
3 ;Zr)éleo;:\;a};; se_a! s on one side. Better under high-speed
i ge-diameter : i H
2 | shaftuse | rotation than the large dlam_eter SB type. -81
= (Shaft diameter: >300mm) g\bisepacer—anached model is also avail-
Large-Diameter SB type
ANAAN AN Y )
Py 'Cr):eorr\;vda}e: Seeizliaf?r:eg;?t_ Oil seal for dust-free use with fluid sealed
g h ﬂa o on one side. A spacer-attached model is | H-81
a e ioe ) also available.
(Shaft diameter: >300mm)
2 2;?;3‘:2{52_&(;-@ d::sty- Oil seal for light duty dust (dirt or sand) on
B shaft use ge-clameter one side and fluid sealed on the other | H-86
3 ; ide
@ | (Shaft diameter: > 300mm) -
MG type Used when a machine cannot be assembled
without cutting the oil seal. A hook joint
o | Oil or water seal. spring is used to mount the sealing lip,
g. Used for areas where seal | and the outer surface is sealed by pressing H-88
= | cannot be inserted from down against the contact surface of the
@ | the shaft end shaft. Since one part of the seal is cut,
the sealing performance is inferior to that
of S-type seals.
W type -,
- Oil seal to prevent the entry of water or
g scale by sliding the sealing lip against the
Lt o shaft (flange) end face. The WT type is | H-92
a mounted by bolting, and the WTT type is
/ : 3 mounted by tightening the collar band.
WT type WIT type Water or scale seal for the
OKC3 type roll neck of rolling mills
Water or scale seal. Used by pressing
2 the inner diameter surface of the seal
) onto the housing and sliding the outer | H-95
a sealing lip against the inner surface of the
shaft (flange)
Roll neck seal for film bearing (Morgoil).
2 Seals oil inside and water outside by
o fixing the inner surface to the shaft (roll) | H-98
: a and sliding two sealing lips on the housing
7 2 Nl side against the housing.
MOX type MOD type Two-liquid oil and water
seal for the roll neck of
MOY type (Meseta seal) rolling mills ' ‘ N
% ARy /@ Roll neck seal for film bearing (Mitsubishi
' & T Bearing). The inner surface of the seal is
7777 W g fixed to the shaft (roll) and outside lip on o
e ] = the housing side slides. Use MOY1 type -
' ]E;g i @ (oil side) and MOY2 (water side) as a set.
L Can be changed individually
MOY1 type MOY2 type

— 13
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An Introduction to Other Oil Seals

)

Table 3: An Introduction to Other Qil Seals

HTC type

HTB type

NOK Type Designation and Cross-Section h?gt?cf)tn Primary Uses Features
Helical seal Oil seal where the entire sealing lip edge
) has a molded-in helical feature on the air
g- Qil seal for engines or side. This “screw thread” acts to
= transmissions return the fluid trying to escape outside
1 @ through the sealing lip back inside using a

screw-pump action.

Super Package Se_al

) . . Oil seal where the end face seal and the
gr Seals splashing oil in slinger are molded, thereby improving
= engines installation reliability. Best under high-
A y @ speed rotation
CSK type
Severe-Dust Seal
> LN
a Seals areas where muddy Qil seal where the two dust-side lips of a
o] water splashes on tractor T-type oil seal are used to improve dust
| 3 or power tiller resistance
& )
TC6Y type
Washer Seal [
' o Oil seal designed specifically for washers.
g» Seal for dewatering shaft Seals water in two places (dewatering
| = of a washer shaft and inside the washing tub) of fully-
e @ automatic washers
SDY type
Valve Stem Seal ke o)
8' Qil seal to maintain a proper film of oil
5 N
| o Sf:iafj?srt 32&:222&29 and between the valve stem and valve guide
‘ 8 of an engine
VSB type  —f_ @«
High Pressure Seal g QOil seal for reciprocating motion.
\\ [} ; ; Pressure resistance is improved by an
O ° Sﬁzlrfc;r trgmlprlocratmg rods assembling nylon backup ring.
8 g}n rii? ";‘ezr:ig:“ —— Compared to U-type packing, this model
= Al = BRENE SR IERETe is more suitable when a rod's dynamic
Ll \ : . . ks .
| SCJY type @ misalignment is relatively large.
| Gas Spring Seal . g
i*} | % Seal f‘.)r gas—sprin_g rods Qil seal for reciprocating rods of high-
[LZ ! o ?f bysmess machmea . pressure gas cylinders, with good sealing
§ - 0 umiture, or medical equip- performance and low friction.
Pl =13 ment
| 2
XKD type o
Control Valve Seal %]
RN % Qil seal for hydraulic control Sealing performance is better and friction
o valves of construction is lower than a rubber-only seal. The seal
g machinery is fixed by clamping the outer flange.
I ! i
SVY type @
Dust Seal s
\\\\ \\( ; T . l. NN g
AN . A Lo Dust seal for hydraulic Seal to prevent the entry of dust. The
[ 4 § cylinders DKB seals oil better than the DKH type.
DKB type DKH type “
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D. NOK OIL SEAL MATERIALS

An oil seal is constructed of rubber (seal lips and outer surfaces), a garter spring and an internal case.

The following materials are used for each part.

B Rubber
1. Rubber Types

Table 1 shows the types and features of the various
rubber materials used in oil seals, and Table 2 shows

When selecting a lip material for a seal application,
please refer to Table 3 “Types and Primary Uses of

their resistance to oils and chemicals. NOK's Lip Materials”™ .
Table 1: Rubber Types and Characteristics Used in NOK's Oil Seals
Talz]»| S = > SeaNote(2)
= = oy o
|3 8|2 8|3 Temperature
ltem | @ | = 0| 5| e 9
2135 2 o218 Range (C)
g 2 2 o 1|D — Features
(%) a_" 52. g % 3 |
% 8|8 |& || g | Lower | Upper
Type | E|8|8|2|5|5| ULmi Limit
X 2 © | 8|8
This material is most often used in oil seals due to its
| Nitrile Rubber | 5 | ~ |~ |~ &5 — excellent resistance to mineral oil and abrasion;
(NBR) 01000 A 0 | 25 however, oil seals made of this rubber cannot be used
| for polar solvents, such as ketone or ester.

Hydrogenated il e fogsll oot el 2 This rubber has similar characteristics to nitrile rubber for
Nitrile Rubber © OO0 0|0 —25 +140 | oil seal use, but has better resistance to heat, oils, and

(HNBR) | | ‘ weather than standard nitrile rubber.

- — - . I
| This rubber has the same good oil resistance as nitrile
; rubber, and has good heat resistance similar to silicone
ffgﬁ‘; Rubber —25 +150 rubber. Weather resistance is also excellent. Resistance
to alkalis or water is inferior to that of other types of
rubber.

i ) n This rubber is highly resistant to heat, cold, and weather,
S\}Iﬁcéne Rubber Q| X|Aa|la|l©O|Q —60 +225 | but its resistance to alkalis or water is inferior to that of
( ) | | other types of rubber.

I | : -

| | W This rubber has heat resistance surpassing that of
Fluorocarbon olalololele| —20 1050 | silicone. It also has excellent resistance to oils and
Rubber (FKM) = == =l =2 chemicals. This material is the best rubber for oil seals

: | ' due to its well-balanced characteristics.

} ———— B | —
Ethylene- This rubber has excellent resistance to water, polar
Propylene —40 +125 | solvents, inorganic chemicals, and weather. 7Its oil

| Rubber (EPDM) resistance is inferior.
gmgij?ghe x| Ola | e ! Al [ 45 4100 This rubber has excellent resistance to polar solvents

' Rubber (SBR) - = and water. Its oil resistance is inferior.

. = e | = _ _

This material has the maximum degree of resistance
Ietlr:?ﬁl..!orog_}h Ijie ¥ | 85 +260 | to heat, cold, chemicals, and weather, and a lower

e Resin ( ) coefficient of friction. Itis not as elastic as rubber.

. e W o B = | Since the primary material is synthetic fiber, resistance to
| Fabric QL Qe e —50 | +160 heat and fraying is superior to that of conventional felt.

Remarks: ©' Resistant
' Resistant Except in Special Cases
2 Not Resistant Except in Special Cases
X Not Resistant




Note(1): Oil resistance does not include resistance to
phosphoric ester or water-glycol fire resistant
fluid.

Note (2): Temperatures shown in the temperature
range are based on the following codes.

Upper Temperature Limits
Is defined as the highest temperature that allows
a maximum tensile strength change of 630%, an
elongation change of —50%, or a hardness
change of 615 points after the completion of a
70-hour air-oven aging test.

[This maximum temperature applies to the 10
heat-resistant reference temperature for material
evaluation as defined in ASTM (The American 2
Society for Testing and Materials) D2000 Line
Call-outs.]

Figure 1: TR Diagram

0 T T T
(Example} Acrylic Rubber
TR10 value = —25C

40

Lower Temperature Limits
The TR10 value is used to determine the low
temperature limits.

TR is an abbreviation for“temperature-retraction,”
as defined in ASTM D1329. TR represents the
recovery properties during low temperatures,
and nearly equals the recovery properties of 80
rubber-like elasticity.

The TR10 value indicates the temperature when

a given strain is recovered by 10%. Figure 1

shows a typical TR curve. | —40 —20 0

(24} Jojoe4 Aanooay 1y

S TP Sy R -

‘ T: Temperature (C)

— Cold Temperature Resistance of Oil Seals

The cold temperature resistance
of an oil seal is determined by a
complicated interaction of various
elements, such as the character-
istics of the lip material and fluids
to be sealed, shaft run-out, and
start up speed.

The lip of the oil seal flexes only a
few percent when the run-out of
the shaft is only a few percent.

Therefore, NOK uses the TR10
value for lip materials as an index
of the lowest allowable tempera-
ture. Under actual use conditions,
even if the temperature is lower
than the TR10 value, the temper-
ature at the sealing edge increas-
es due to friction immediately
after start-up, allowing rubber-like
elasticity to be recovered and thus
retain good sealing performance.

However, even if the temperature
is higher than the TR10 value,
leakage may occur if the shaft
run-out is too severe for the lip to
follow properly. Thus, it is dan-
gerous to determine the allowable
temperature of oil seals solely on
the TR10 value. These and other
factors mentioned should be
taken into consideration.




Table 2: Oil and Chemical Compatibility of Various Rubber Materials

i RubberType | Nile | 105G Actyic | Siicone | Lorearl SEER, | ane) oetyions
Qil/Chemical S Rubber Rubber | Rubber | Rubber resin
Engine Oil | SEA #30 © © © © © X X ©

SEA 10W-#30 © o | © O ) X X @)
Gear Ol Automotive © 2 | © A O X ® ©

Class 2 industrial use ) e

(extreme-pressure), © © Pl iy ) AN 5 ©

synthetic base

DOT 3 (glycol base) A X X O X O & ©
Brake Fluid | DOT 5 (glycol base) | 4 X X | O : O O ©

DOT 5 (silicone base) © © ' © X O ©
Class 2 Turbine Qil O @ © A (@) X P4 (@)
Machine Oil (No.2 spindle oil) D E O X © X X ©
Hydraulic Fluid (mineral oil base) © © A © X X O
Fire Resistant L__Phosphate Base X X X © A 1 X X ©
Fluid 'Water + Glycol Base O X A a X X ©
Cutting Fluid ®) A O X X ©
Grease Mineral Oil Base X X ©

Silicone Base X

Fluorine Base Q C (@) A % %
Refrigerants  R12 +Paratfin Base 0 X Lx Lox | x | X

R134a+Glycol Base | 4 ® X X X g X ®)
Gasoline A | W X X X ©
Light Qil, Kerosene A @ X X X X ©
Heavy Oil O A X © X X ©
Anti-Freeze Solution (ethylene glycol base)| X A X © © ©
Water, Warm Water O © X _'-'L"" ‘:J__ L © o | ”
Sea Water &) X X O © © )
Water, Steam X X X X O 25
10% Hydrochloric Acid Solution & @] @] O © O ©
30% Sulfuric Acid Solution Vi VAl i3 X PA ) AN ©
10% Nitric Acid Solution X A X X A ) X | ©
40% Sodium Hydroxide Solution L@, X X X © © ©

Benzene X X X X X X X ©

Ethyl Alcohol P, X O @) © | © (@)
Methyl Ethyl Ketone | X X X A X X X ©

Remarks: - Resistant

' Resistant Except in Special Cases

2. Not Resistant Except in Special Cases

> Not resistant



2. Types and Primary Uses of NOK Lip Materials

Various NOK seals using the types of rubber introduced proper raw materials or compounding chemicals, and
in Table 1 are available. Table 3 shows the types and apply appropriate compounding techniques. At NOK,
primary uses of typical NOK lip materials. we develop high-quality raw materials and compounding
Each lip material is designed for outstanding sealing chemicals, combined with research about the effect of
performance and the best balance between each property each material on the sealing function, in order to create
inherent to a raw material. an optimal material for oil seals.

To obtain well-balanced lip materials, it is vital to select Furthermore, we apply the results of this research and

technology to manufacture better lip materials.
Table 3: Types and Primary Uses of Typical NOK Lip Materials

i : Flund tobe Sealed
NOK Lip Mol Hardness | Temperature <= =z o |
Material Symbol Range Primary Uses EE’. 8
Rubber Type (Color) (Durometer A) (C) "g §
Nitrile Rubber A727 (Black) 70 —30~-+120 | Standard material (for rotatmg shatts) S @)
(NBR) Standard matena! for medium-to-large
A941 (Black) 80 —25~-+100 |diameter (150 mm or larger) shafts
__________________ B L LR T
A795 (Black) 80 —11~4100 Standard material (for reciprocating shafts
and high praseure), fusl oll fasistanee s
A275 (Black) 70 —40~4100 Cold and weather resistance ) )
L R (for rotatmg shaﬂs} ) - "‘_
—40 —1-100 Cold resistance (for remprocanng shaﬂs} O] |
or Abrasion resistance from muddy water ~
A571 (Black) 75 25~+4100 (for rotating shafts) 2 |0
— Compllance with the Food Sanitation Law ~
A368 (Black) 78 20~+100 (for rotating shafts) O
A989 (Black} 70 —20~-+1 00 Spec:lal materlal (MO type} p @,
Water remstance (for rotatmg shaﬂs} L)
A103 (Black) 70 —22~+4100
Special material (TCJ type) ) &)
A104 (Black) 80 —21~+100 Special material (MG type) Q|0 |0
A134 (Black) 60 —20~-+100 | Special materlal (VR type) |
Hydrogenated Nitrile L, Special material ~
Rubber (HNBR) G418 (Black) 75 25~+130 (for reciprocating shafts, MOY type)
Acrylic Rubber |  T303 (Black) 80 —15~+150 | Standard material (for rotating shafts) O &)
(ACM) T599 (Black) 80 —25~+-140 | Cold resistance (for rotating shafts) O &
T302 (Black) 70 —15~+150 | Special material (TCJ type) @] )
Silicone Rubber S728 (Black) 80 —45~--170 | Standard material (for rotatlng shafts) B,
(VMQ) ; gy Compliance with the Food Sanitation Law |
S817 (White) 75 —45~+170 (for rotating shafts) el
Fluorocarbon F585 (Brown) 75 —15~-4200 | Standard matenai (for rotatmg shaﬁs) @) ®)
Rubber (FKM) F975 (Brown) 80 ~15~+200 Special matenal (for rec:procatlng shafts} @) O
F548 (Black) 85 —1 6~—|—200 Pressure resistance (for rotatlng shaﬂs) O )
F129 (Black) 70 = | 5f-+200 Special material (VR type) QO
Tetrafluoroethylene|  31BF (Black) | pyrometer D — Eﬁ:cn:%a?ga;ﬁﬂaﬁé‘;{ o Ov&,f;g{ig;ance R O O
Resin (PTFE) 40WF (Whit 65 Pefedd Compliance with the Food Sanitation Law [l |
(White) | (for rotating shafts) L. =
Fabric 31FH (Black) — (—50) ~-+160 | Material for secondary/dust lips, air permeability —
Note(1): Ethylene-propylene rubber and styrene-butadiene Note (3): For details on resistance of various lip materials to
rubber (not listed in Table 3) are also available for sealing fluids, see Chapter 7 (page J-7)

special uses.
Note (2): Temperatures listed are based on the following criteria.

Upper Limit : A yardstick for temperatures that can be
used relative to the function of oil seals.

Lower Limit : The TR10 value for each lip material is
used.

o g D-5
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The various degrees of resistances and the tempera-
ture ranges shown in Tables 2 and 3 are for informa-
tional purposes only. Users should carefully read
Chapter E "NOK 0Oil Seal Application Guide” and
Chapter ] "0il and Chemical Resistance of NOK Lip
Materials.”

To safeguard the function of the oil seal, careful atten-
tion is required regarding the application's operating
temperatures, as temperature directly affects the both
the seal and the fluids.

Rubber is sensitive to changes in temperature. A
change in rubber at higher temperatures produces a
chemical change in which elasticity is lost because the
high polymers of the rubber are excessively cut or
bonded due to heat, oils, chemicals or ozone.
Therefore, the proper working temperature can be
determined by the correlation between temperature
and time. For example, relatively high temperatures
may be used for short periods of time. Conversely,
lower temperatures may be used for longer periods of
time.

Another change in rubber properties at very low tem-
perature is hardening caused by less active polymers,
This reversible phenomena is dependent on tempera-
ture only. The normal rubber-like elasticity of an oil
seal is recovered when the ambient temperatures
return to normal.

—3] =



M Garter Springs and Metal Cases

NOK's garter springs and cases are made from the

materials shown in Table 4.

Standard materials for garter springs and cases are

used in oil seals for lubricant or grease sealing.

Special materials are used for sealing water, corrosive

Table 4: Types and Applications of Garter Spring and Metal Case Materials

chemicals, or gas.

_ Garter spring Metal Case ]
N Spring and R ; = : : :
\\ metal case | Standard materials | Special materials | Standard materials | Special materials
\  (malras JIS G 3141 SPCC | , JIS G 4305 SUS
\, JIS G 3521 SW JIS G 4309 SUS (cold-rolled steel | (cold-rolled stainless
\\ (hard-drawn copper wire) = (stainless steel wire) sheet and strip) steel sheet)
JIS G 4307 SUS
% JIS G 3522 SWP JIS G 3131 SPHC | (cold-rolled stainless
N (piano wire) (hot-rolled steel steel strip)
Fluid to be Sealed \\ 304 316 sheet and strip) 304 316
Lubricants, grease O O O O O O
- Water X O O X O O
Steam X O Q X O O
~ Sea water X X @) X X O
Acids X X O X X O
| Alkalis X @) O X O 2

Remarks: () Can be used
X Do not use

— The Function of a Garter Spring

A garter spring increases and maintains the pressure
of the sealing lip on the shaft. Since garter springs
used in oil seal have the characteristics shown in
Figure 2, it is possible to obtain the load necessary
for good sealing with little elongation. As shown in
Figure 2, even if a garter spring is elongated to some
extent, the spring load does not change significantly.
The length of a garter spring in an oil seal is
determined by considering the proper amount of
elongation required to ensure that it can function
properly within the working range defined in Fig. 2. |

Figure 2: Characteristics of Garter Springs Used in Oil Seals

Point of
Inflection

(N) proOT Bundg

Working Range

Elongation (mm)

The Function of a Metal Case

Cases plays an important role in maintaining the retention strength between the seal and the housing bore,
thus keeping the seal lip at its intended position.
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E. NOK OIL SEAL APPLICATION GUIDE

To ensure optimal performance, it is necessary to
select the appropriate oil seal type and material for
the actual operating conditions.

This chapter describes selection process and
permissible temperature ranges for each type of oil
seal listed in this catalog.

If the oil seal you need (type, material, or dimensions)
is not listed in this catalog, please contact us
regarding customized products.

M Selection Process
Use the following steps to select your oil seal.

1. Select the Seal Type
Select the proper seal type per Figure 1
“Flowchart for Seal Type Selection” on pages
E-4 and E-5.

2. Select the Seal Lip Material

Since lip materials for catalog products should
be selected according to the appropriate condi-
tions for each oil seal type (see Table 1 “Lip
Materials by Oil Seal Type” ), please refer to
Table 3 “A Guide to Permissible Working
Range of Standard Oil Seals” (on pages E-6 and
E-7) and Table 4 “A Guide to Select the oil seal
type in accordance with Fig. 1 “Flowchart for
Seal Type Selection” on pages E4 and E5.

“A Guide to the Allowable Operating Conditions
of General Oil Seals” (pages ES8 to E11), as well
as Chapter J “0il and Chemical Resistance
Ratings of NOK Lip Materials.”

3. Select the Metallic Materials

The metallic materials for garter springs and
cases should be selected by the appropriate oil
seal type, same as lip materials. Table 2 shows
the appropriate metallic materials by oil seal
type. Please refer to Table 4 “Types and
Applications of Garter Spring and Case Materials
(page D-7).

4. Select Seal Dimensions
Check whether the dimensions of the oil seal
you want matches the shaft diameter, housing
diameter, and width of the relevant area by refer-
ring to Chapter H “Type and Size List of NOK
Seals.”

Please consult us before using NOK oil seals in aircraft or nuclear power equipment.
The oil seals listed in this catalog are not designed nor manufactured to be used in
medical equipment, and should not be used in medical equipment used for transplant
surgeries or in applications that come into contact with bodily fluids or living tissue.



Materials for the oil seal lips, garter springs, and cases described in this catalog must be selected according
to the applicable usage conditions for each oil seal type.

Table 1: Lip Materials by Oil Seai Type

NOK Type Shaft Lip Materials

: < Diameter T T T T T
Desugnallon mm AT27 A103 | A104|A795 A134 A941 A571 A989:G41B|T302 T30 S?2ﬁ| F585| F548 F1 29{31 BF 31FH

Lessthan 150 | () _ ~
ST _ S B e e
Graater than 150 | U

-

TCK

YD

Less than 150
Greater lhan' 150 | ) O
TCV 0 F
TCN O _ ; O
T4 ' !
TCJ O __
SA1,VAJ, KA3J | | ﬁ O
D ® ' ' '
oc | 0 ,
QLFY N ol | |
VR O : o |
z | ol |
SBB ' O
MG olo| |
w O
OKC3 O N | |
MO . O ! | | -
MOY . o

V,K

Table 2: Metallic Materials by Oil Seal Type

NOK Type
Designation {\Il types exce!at those SA1, VAJ, KA3J
; listed on the right
Material
JIS G3521 SW
Garter Spr JIS G4309 SUS304
RSN JIS G3522 SWP
Metal Case JIS G3141 SPCC JIS G4305 SUS304
JIS G3131 SPHC JIS G4307 SUS304
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Figure 1: Flowchart for Seal Type Selection

Flowchart for Seal Type Selection
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(For the features of each oil seal type, refer to pages C-3, C-4, and C-5.)
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Note(1): You may select any oil seal type, other than SA1J, VAJ and KA3J, depending on the type of fluid sealed
(brake oil, gasoline, kerosene, light oil, heavy oil, cutting oil, or water or chemical fluid). Please consult us.

Note (2): When the housing material is a light alloy or resin having a large coefficient of thermal expansion, select a
seal with a rubber exterior. For other housings, you may select either a rubber or metal exterior design.

Note (3): When you cannot make a selection from this flowchart for other application conditions (such as vacuum or
negative pressure), please consult us.

Air Outside surface ")
side | Rubber Exterior . Metal Exterior

auoN

isng

ST 1
TCJ type

Juesalg

DB type

None Oil on
(Free of oil or mist) both sides

suoN

: Max
Oil 0.03 MPa
present (0.3kgf/cm?)

None | NS AN | AASHAM NSRS

Amuenb 10
ainssaid
1sng
u;l-.lasaJd

uonesedas pinbij-omj

(Aneay) Juasaid

Min 0.03 MPa Muddy water
(0.3 kgf/cm?) on one side

1snQ
jJuesaid

Min 0.98 MPa N
(10 kgf/cm?)

Min 0.98 MPa
(10 kgf/cm?)

1sng
Juasaly

' TCN type

A
_\‘-\.
N

Min 0.03 MPa
(0.3 kgf/cm?)

1snQ
juasald

Specially designed oil
seals or mechanical
seals are needed.
Please consult us.

b e ]
[ o b
o |
B I
&
®

Fluid to be Sealed: grease or lubricants
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: § Note(1): The working ranges listed are a general

( A Guide to A"@Wﬂb'@ Gperatlng ) guide based on the general seal

bl : shape and material, and may vary

COndItlonS g with actual working environments or

seal designs. For use at higher linear

shaft velocities, higher pressures, or

higher/lower temperature regions than
shown here, please consult us.

Table 3: A Guide to Allowable Operating Conditions of Standard QOil Seals

| NOK Seal Tyge——__o™ Linear Shaft Velocity (m/s)

T ——

S series Use a linear shaft velocity within the permissible range plotted in Graph (1).

| U T Graph (1): Shaft Diameter vs. Maximum Allowable Linear Shaft Velocity
Imﬂ L 36
O
\ i 1 &S' g.‘ /1‘ //
SC type SB type L~ S
i el ; &/ / ﬁ“/ & L ]
‘ 28 > =i
T series / ’42/, - o>
24 / Q,BGQ
) . 7303
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Y7 4

7 e
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Wz
//
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8
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Use the average normal pressure and average linear Graph 3: Allowable Operating Range
shaft velocity within the range plotted in Graph (3). L of TCV and TCN type oil seals
For momentary peak pressure (surge pressure) limits, g sl
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TCV type: 0.3 MPa (3kgf/cm?) B
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3 T
&, F) 0
Linear Shaft Velocity (m/s)
T4 series
\ i :\\\ (. _\ f\/
A N
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Note(2): The environmental temperature limits will vary depending on the type of  Explanation of terms under the column “Environmental Temperature”
rubber, oil, or linear shaft velocities. Generally, the limiting environmental =~ Maximum Temperature: The temporary peak maximum temperature
temperature isas specified in the colum “Environmental Temperature('C)”  Maximum Normal Temperature: The maximum temperature within

in the table below. For details of the allowable operating temperature of the normal service temperature range,
various lip materials, see the section beginning on page E-12. except for momentary peak temperatures.
Note(3): For the average operating life of oil seals, refer to Fig. 5 on page J-4. Normal Temperature: The atemperature at which the oil seal is
Note(4): For the definitions of shaft-to-bore misalignment and dynamic shaft Mini T -?ﬁs‘rfmquemiy e
run-out, refer to Fig. 2 on page E-9. inimum Temperature: The lowest temporary temperature
: . Maximum Allowable Total Shaft Run-out
Pressure (MPa) Environment Temperature (C) rqpas 15 Bore Misalignment e | Shaft Dynamic Run-out o
(1) The maximum pressure limit is 0.03 MPa Total Run-out is expressed as the sum of the shaft-
(0.3 kgficm?). to-bore misalignment and shaft dynamic run-out.
(2) When the lip material is nitrile rubber or fluoro- | _The permi_ssible total shaft run-out vs. shaft diameters
carbon rubber and the shaft diameter is less is plotted in Graphl (6). Make sure that the sum of
than 30 mm, a pressure higher than 0.03 MPa these oﬁ-centers_(r.g., the total run-out) does not
(kgf/cm?) is allowed. Refer to Graph (4). exceed the permissible range in Graph (6).
; ; Total Shaft Run-out :
Graph(4):Maximum Allowable Pressure vs. Shaft Diameter = " 3 = o @Yﬂaﬂzic.sh_ﬁﬁ )run-'ou't +{shaﬂ~t0~bu_r(e ml}salignmentxZ]
a2 i S <t mm mm
§ 2 ) % 23| @ 5 Note(1): “TIR" means total indicator reading.
3 = i =7 % - § -§ 2 % g Note(2): Since only the center-to-center offset is measured,
S o \\ = ﬁ z| 3 8 the total shaft-to-bore run-out is twice as much as the
)== \ = E_"' g 5 g center-to-center measurement.
% 15m/s \ 5 % (Example) Since the permissible total run-out is 0.35 mm
g o A727| 100 80 | —30 TIR for a shaft diameter of 50mm running at 2000 rpm,
) ~2ns =] insure that the shaft-to-bore misalignment is 0.25mm TIR
% o e \_:‘--..__ A941| 80 70 25 or less if the slhaﬂ dynamic run-out is a maximum of 0.1mm TIR.
a R S e T303| 130 | 110 | =15 Graph(6): Maximum Allowable Total Shaft Run-out vs, Shaft Diameter
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pressure is applied. permissible range plotted in Graph (7).
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( A Guide to Allowable Operating )
Conditions of General Oil Seals

Table 4-1: A Guide to Allowable Operating Conditions of General Qil Seals

Item Lip Material Allowable Operating Conditions
Material NOK Hardness | | ;
NOK Seal Type Family Type | Material Code | (Durometerh) Linear Shaft Velocity (m/s) Pressure (MPa)
J type (PTFE) Graph (8): Maximum Allowable Pressure vs.
Linear Shaft Velocity
Nitrile Rubber
|
£
T o <l
‘% % lI‘.‘.‘__'-"""‘"-----._
T o
Acrylic Rubber = ap
T302+31BF 70
(ACM) a 4 2 12 16 20
Linear Shaft Velocity (m/s)
max0.3
15 or less {max3kgf/cm?)
65
Tetrafluoroethyle 31BF el (R I
ne resin (PTFE)
5 | max0.1
017888 {maxtkgf/cm?}
Nitrile Rubber
(NBR) A727 70 10 or less
max0.03 or less
{ max0.3kgf/cm?}
ic R
?:g,l;(; ubber T303 80 15 or less
Nitrile Rubber max0.03 or less
7
(NBR) A727 0 10 or less {max0.3kgf/cm?)
Nitrile Rubber AT 5 Bog 6 max0.03
(NBR) ores {max0.3kgf/cm?}
Nitrile Rubber Wi 6b
(NBR) Cannot be used
10 or less yvhere pressure
Fluorocarbon 5 k:applied.
Rubber (FKM) Fi29
et Cannot be used
e
mtg:%ﬁubb © A103 70 3orless where pressure
is applied.




Figure 2: Shaft-to-Bore Misalignment and
Shaft Dynamic Run-out

Allowable Operating Conditions ‘Shaft-to-Bore 2
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Table 4-2: A Guide to Allowable Operating Conditions of General Qil Seals

ltem Lip Material Allowable Operating Conditions
Material NOK Hardness ; :
NOK Seal Type Family Type | Material Code | (Durometer A) | Linear Shaft Velocity (ms) Pressure (MPa)
SBB type
25 or less
A941 80 a0
{max0.3kgf/cm?)
15 or less
MG type Lip: A103 70
(ExleriorSur!ace:)
A— A992 (90) Cannot be used
f\ll g S ubber 5 or less where pressure
(NBR) is applied.
A104 80
Cannot be used
where pressure
is applied.
A103 70 15 or less
max0.03
Al 7
989 0 25 or less (max0.3kgf/om?)
MOX type - MOD type
MOY type (Meseta seal) ,
_ N Hydrogenated
N Nitrile Rubber Lip: G418 =
(HNBR) (StaticArea:) (70) 25 or less
HT Nitrile Rubber A989
MOY1 type MOY2 type




Figure 2: Shaft-to-Bore Misalignment and
Shaft Dynamic Run-out
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M Allowable Temperature Range

Pages E-7 through E-12 describe the allowable
temperature ranges for various lip materials. Note that
the actual temperature limitations may vary in
accordance with such factors as the type of fluid sealed
or usage time. Therefore, it is necessary to consider
these factors when selecting a lip material.

Temperature limitations for the S-type oil seal, which is
a typical oil seal, are summarized for your reference.
Please note that the temperature at the lip of the T type
seal rises twice as much as the S type, and that the
temperature rise of the V and K types is the same as
that of the S type.

To select the proper lip material for an oil seal, it is
necessary to estimate the approximate temperature at
the seal lip edge of the oil seal (Tv). This temperature
can be estimated by determining the maximum normal
temperature of the fluid near the oil seal (13), and the
increased underlip temperature generated by the
friction between the shaft and lip (7). (Refer to Fig. 3.)
The temperature at the sealing edge (Tb) can be given
by the expression (1) below.

To=T1+Tz |- 0

To: Temperature at the seal lip edge

T : Temperature of sealed fluid nearest to the oil seal
(maximum normal temperature)
T2 : Friction-generated heat

Figure 3: A Guide to the Friction-Generated Heat at the Seal Lip (S type)

A suitable lip material needs to be selected based on
the temperature of the seal lip edge and the type of
sealed fluid, and it is necessary to select a material
within the upper limit of the maximum allowable
temperature (7) for the lip materials shown in Table 5
on page E-15.

The permissible temperature of a lip material varies
with the operating conditions of the actual equipment
used.

Table 5 shows an example in which the usage time at
the maximum normal temperature is within 30% of the
total operating time. Thus, if the working time at the
maximum normal temperature exceeds 30% of the total
operating time, reduce the permissible temperature
(T) by 20 C.

For gear oil or high-viscosity silicone oil, the friction-
generated heat at the lip (7% is 1.5 times the value
shown in Fig. 3. For grease, the friction-generated
heat at the lip is 3 times that shown in Fig. 3.

Conditions: '
Fluid Sealed: Engine oil (SAE #30)
Oil quantity : To Mid-Shaft Level
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An SC-type oil seal was selected based on the tem Description

working conditions shown on the right. Shaft Operation | Rotating

Now, let's select a proper rubber material. : , . |

Installation QOil seal can be installed from shaft end

2 (Selected 3000 rpm from the graph in Fig. 3.) Fluid to be Sealed | Engine oil (SAE #30) '
g Pressure EJS_MPa (0.3 kgficm?) or less
2 !
e BT Hohe |
g =2 | Shaft diameter | 50 mm
= 113 i e Shaft speed 3000 rpm
€ = A : ——
3 !
" © 20 40 50 60 80 100 125 150

Shaft diameter (mm)

What is the sealed fluid and the normal operating temperature?

Type of fluid sealed <+« xvx v Engine oil (SAE #30)
Maximum normal temperature of fluid «=«----oorerr 80°C
Percentage of time at the maximum normal temperature ==+ Approx. 50% of the total working time

m What is the approximate temperature at the sealing edge?

Maximum normal temperature based on conditions ------=++-+--- T1=80C
Friction-generated heat atlip- -+ A S T:=13"C (Read out from Fig. 3.)
’l‘empel.ature at the Sea]ing edge ..................................... Tf} — ’I‘} i T?,

=80C +13°C =93C

W What is the sealed fluid and the normal operating temperature?

What lip material can be used in view of the Checking these results against the column
temperature and the fluid sealed? “Types of Fluid to be Sealed” (in this case,
engine oil SAE #30) in Table 5, and therefore
nitrile rubber (A727) can be selected.

The maximum time the oil seal can be used at the
maximum normal temperature is approximately
20% of the total working time, and the permissible
temperature for the lip material in Table 5 is

T—20°C,
Based on the above, the desirable value is
T —20 > To. From a calculation viewpoint, it

becomes T > Tw20. Substitute the figures in this
equation to obtain

T>93+20=113C.




An SB-type oil seal was selected based on the
working conditions shown on the right.
Now, let's select a proper rubber material.

(6000 rpm was selected from the graph in Fig. 3.)

Shaft diameter (mm)

Type Of ﬂuid Sea‘ed ......................................... v
Maximum normal temperature of fluid ««-«ooooeeeees

=
-
% 3
‘B
3 IR (o M 1 /
% ]
1}
]
g 20 // i
& i
2 / :
8 1
= 10 e
= 1}
= 1
= '
d£r] 1
o 0 :
= 20 40 60 7580 100 125 150

ltem Description

Shaft Operation = Rotating
Installation | Oil seal can be installed from shaft end
Fluid to be Sealed Hypoid gear oil (SAE #90)
' 0.03 MPa (0.3 kgt/cm?) or less
Dust None
| Shaft diameter | 75 mm
_S?a_f{”Speed ! 6000 rpm

Pressure

G What is the sealed fluid and the normal operating temperature?

Percentage of time at the maximum normal temperature -+ Approx. 20% of the total working time

Maximum normal temperature based on conditions -
Friction-generated heat at lip -« -oxcorrrrmmrerreenei

'l‘emperalure at lhe sealing edge ..........................

W What lip material can be used in view oftha pe

Since the time the oil seal will be used at
the maximum normal temperature is only
approximately 20% of the total working time, the
upper limit of the permissible temperature for lip
materials in Table 5 is to be used.

In other words, when you substitute
130°C in To in T> To,
you obtain T>130°C .

W What is the approximate temperature at the sealing edge?

........... Ti =90°C
---------- T2=27C (Read out from Fig. 3.)

Increase by 1.5 times due to gear oil use.
T2=27 x 1.5=407C

........... T T4 TS

=90C +40°C =130C

Check this result against the column “Types of
Fluid to be Sealed (hypoid gear oil) in Table 5
to select acrylic rubber T303.

Note that since To = 130°C is the upper limit of the
permissible temperature for acrylic rubber, you
must select the lip material immediately above, i.e.,
fluorocarbon rubber (F585).




Table 5: Allowable Operating Temperature Ranges of Various Lip Materials in S-Type Oil Seals
p Allowable operating temperature of the lip material (maximum temperature) T(C)
Types of Fluid to be Sealed
4060 60 7O 80 80 100 110 120 130 140 150 160 170 180 190 200
. " m :
SAEH#30 | | Il
Engine oil i i '
SAE1OW-#30 |- I! 1 |
il |
Vehicles i
Gear oil . _ e
il
Hypoid gears E -:a||'
| Torque converter oil . |
Automatic transmission fluid é!ﬁj
DOT 3
(glycol base)
; DOT 5
Brake Fluid (qlycol base)
DOT 5 . !
(sllicone base) A
Turbine oil | Class 2 % ] LERELL il i
| it i
Machine oil (No.2 spindle oil) |
il i
I M I
Hydraulic fluid(mineral oil base) :'| |
Mineral ?iii
oil based )
Silicone I -
Grease based '
Fluorine i
based !:”__
i
Gasoline o
| Light oil, kerosene : (F384
il
Heavy oil "-';I |
Note(1): Only the maximum value of the allowable temperature is used. z :
|
Note(2): The heat resistance of the fluid sealed must be greater than the L Migisiinl Tee i
lip material's resistance. Nitrile rubber Less expensive

Note(3): A727 (for a shaft diameter of 150 mm or smaller) and A941
(for a shaft diameter of 150 mm or larger) are standard materials.

Note(4): The lip materials shown in parentheses are NOK's non-standard

Acrylic rubber
Silicone rubber

materials. Fluorocarbon rubber
Note (5): For sealing solutions not shown in the table, see pages J-7 ;
through J32. 'I('gt;sgilzu}oroethylene resin More expensive

Note (6): The cost guide for each material is shown on the right.

Note(7): For water-based hydraulic fluid (water + emulsion base or water
+ glycol base), synthetic fluid based grease, and other oils (ester
oil, glycol oil), please consult us. It is necessary to confirm that
these oils are suitable for use.

— 37 — E-15






Housing and Shaft Design Guide

M Shaft F-2
1. Shaft Design Specifications, Chamfer Properties — F-2
2. Shaft Design Concepts F-4
MHousing F-7
1. Housing Design Specifications ————F-7
2. Housing Bore Configuration ———— F-8
3. Housing Design Concepts ———— F-14

—39 = F-1



F-2

F. HOUSING AND SHAFT DESIGN GUIDE

This section describes the design specifications for
the shaft and the housing whereoil seals are

installed.

Table 1 shows reference table numbers and page
numbers for the design specifications for shafts and
their chamfered ends, as well as for housings and
their respective chamfers, arranged by oil seal type.

Table 1: Page Directory to Shaft and Housing Design Specifications by Seal Type

{ ~—_ NOK Seal Type | Stype, T type, V type, K type, SBB type, OC tvpe VR type
P TCV type, TCN type, T4 type, Large-diameter SBtype, MG type OK(t}%pt - el Z ype,
ltem —__|J type, D type, QLFY type Large-diameter TB type | yp type
Design Table 12 on
ooy | SPeciicatons| o TeleEonpeeeFE Table 110n | Page F-13
Chamfer ' Table3on | PageF-12 | Taple3on
Is_pecifica!ions Table 3_on page F-3 B |_ _Tabie_4 on page_F-S page F—_3_ | page F3
Design
= Table 6 F-8
. specifications| 7 b Table 10 on | Table 11 on | Table 12 on
Housing Charmter s g ™ rat page F-11 page F-12 page F-13
specifications able 7,'8 on page F-8, 9 able 9 on page F-10
Note : Please consult us regarding the design of the shaft and housing for W type, MO type, and MQOY type oil seals.
M Shaft
1. Shaft Design Specifications, Chamfer Properties
Table 2 shows shaft design specifications, and Tables 3 and 4
show the shape and size of the required shaft chamfers.
Table 2: Shaft Design Specifications
~—__NOK Seal Type| Stype, T type, V type, K type, TCV type, TCN type,
il D type, SBB type, Large-diameter SB type, J type T4 type | QLFY type
Specification item ——__ | Large-diameter TB type, MG type i
Shaft Material Carbon steels for machine structural use
Surface hardness Min. 30 HRC Min. 50 HRC Min. 30 HRC
(0.32~0.1)pm Ra (0.2~0.05)umRa|(3.2~1.6)um Ra
Surface “’“9“"953 (2.5~0.8)um Rz B (1.6~0.4)um Rz | (12.5~6.3)umRz
After heat
treatment,
Machining method Plunge ground plate with hard | Lathe cut
chrome before
final polishing.
Dimensional tolerances JIS h9 JIS h8

Note (1): To use oil seals with a silicone rubber lip, finish the shaft surface roughness at 1.6 to 0.6 «um Rz.
Note(2); For details on shaft machining, refer to “Proper Shaft Machining Methods™ on page F-5.




Table 3: Shaft Chamfer Design (for shafts up to 300 mm in diameter) Units: mm
NOK Seal Type | S type, T type, V type, K type,
TCV type, TCN type, T4 type, J type QLFY type
Shaft diameter D type, MG type, VR type, Z type
Shaft diameter d d;
Upto 10 d—1.5 d=35
Over10to 20 d-2.0 d—40
Over20to 30 d-25 d—45
Over30to 40 d-3.0 d-5.0
d—1.5
Over40to 50 d—3.5 d-55
Over50to 70 d—4.0 d—6.0
Over70to 95 d—45 d—-6.5
d—20
Over 95 to 130 d-55 d-7.5
Over 130 to 240 d—7.0 d—9.0
Over 240 to 300 d=11.0 d—12.0

The diameter ds in the table is less than the inside diameter of
the sealing lip. Remember that a correct seal installation neither
damages the sealing lip nor detaches the garter spring. Be sure
to conform to the relevant size shown in the table.

Table 4: Shaft Chamfer Design for SBB type, large-diameter SBtype and large-diameter TB type Oil Seals(for shafts over 300 mm in diameter) Units:mm

NOK Seal Type

Shaft diameter

SBB type, Large-diameter SB type, Large-diameter TB type

Shaft diameter d

di

Over 300to 400

Over 400 to 500

d-12

Over 500 to 630

Over 630 to 800

d—14

Over 800 to 1000

Over 1000 to 1250

d—18

Over 1250 to 1600

Over 1600 to 2000

F-3
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2. Shaft Design Concepts

The material, hardness, and machining method of the
shaft has a significant influence on the performance of
the oil seal. Design specifications for the shaft need to
be determined after careful examination of all relevant
factors.

(1) Shaft Material

Steels for machine structural use, are suitable.
However in case of cast iron or plastic, refer to
Table 5 “Notes on Usage™ before selecting one of
these materials.

Table 5: Notes on Usage

Shaft Material Notes on Usage |

Pinhole porosity is likely to appear in cast
iron shafts. If the size of the pinhole is larger
than 0.05 mm, and the seal lip rides in or
around this pinhole, leaks may occur. This
is due to a localized and rapid loss of shaft
contact to the seal lip. If cast iron shafts
must be used, NOK recommends using
nodular graphite cast iron shafts.

Cast Iron

NOK does not recommend using plastic
shafts. It is difficult to insure proper hardness
and surface finish, and heat dissipation is
poor due to low heat transfer qualities.

Plastics

Although ceramic shafts may be used in
chemical equipment, ceramic shafts are not
recommended for use with oil seals. The
unique surface roughness of ceramics
accelerates seal lip wear, significantly
reducing the life of the oil seal. Consult us
before using ceramic shafts.

Ceramics

(2) Shaft Hardness
The surface of the shaft with which the sealing lip of an
oil seal comes into contact needs to be at least 30 HRC
for the following reasons:
1. The shaft surface will not be easily scratched or
dented.
2. An appropriate surface finsih can be easily
machined.
3. The shaft (especially a hollow shaft) will not
deform easily.

Dents are easily overlooked, however, and it is impor-
tant to take care that the shaft is not damaged by con-
tact during shipping and assembly.

For use with ] type (PTFE) seals, the shaft surface
under the seal lip needs to be as hard as 50 to 60 HRC,
as the ] type oil seal is more likely to increase wear on
the shaft compared to other oil seals. The ] type oil
seal is used for fluids with poor lubricity, such as
chemicals or solvents, and in high temperature areas
or under poor lubrication conditions. Therefore, a
shaft with a hardness of only 30 to 40 HRC will quickly
wear out.

(3) Shaft Finish and Machining Method

senerally, the shaft roughness directly affects the
degree of seal leakage and wear (this varies according
to shaft speed and oil quantity) regardless of the shaft
hardness. Therefore, it is important to use shafts with
the surface finish roughnesses listed in Table 2. For
rotating shaft oil seals, special attention is needed. If
machining flaws run continuously along the shaft,
leaks may occur even if the surface roughness of the
shaft is within a range of 2.5 to 0.8mm Rz (excluding
T4 type and QLFY type oil seals).

The following section discusses proper and improper
machining methods (i.e., introducing machine lead
onto the shaft through poor machining practices).



Proper Shaft Machining Methods

Ground Finish

Plunge grinding produces non-continuous machining
striation markings that are at right angles to the shaft
centerline, as shown in the photograph on the right.
This is the optimum finish technique for best seal life
and performance. After plating with hard chromium to
improve resistance to corrosion and wear, be sure to
plunge-grind the final surface.

Emery Paper Finish

(a finishing method that does not involve moving the paper axially)
Emery paper finishing without axial movement pro-
duces non-continuous machining striation markings
that are at right angles to the shaft centerline, as
shown in the photograph on the right .

This “plunge” action surface is therefore also very
suitable for oil seals.

Note that excessive force on the paper may produce
deep scoring on the shaft.

Shaft surface

Shaft centerline

i gin AN o S, s s 3 I T

Roughness Trace T '; ¥

— How to Minimize Shaft Wear

A shaft may experience wear even if it is treated via
induction or carburizing hardening processes. This
is primarily due to dust, earth and sand, or silica
(Si02) or alumina (AI203) contained in deteriorated
oil. These minute foreign particles can enter into the
contact area of the sealing lip either from the air or
oil side. To protect the shaft from wear caused by
particles from the air side, NOK recommends using a
dust seal together with an oil seal, or selecting an oil
seal with higher dust resistance.

When the oil contains high levels of silica or alumina,
shaft wear can be reduced by changing the oil at
appropriate intervals. In addition, hard chromium
plating of the shaft or using hard chromium plated
sleeve shafts is recommended.

— Grindstone Dressing

Take care when dressing the grindstone for plunge ground finishing. If the grindstone incurs directional lead
during the dressing, the lead will transfer to the shaft. NOK recommends roller dressing. If single-point dressing
is unavoidable, use a slow feed rate and be sure to spark-out during grinding.




Improper Shaft Machining Methods

Lathe Cut Finish

Lathe finishing is very distinctive: a roughness curve
shows continuous rows of well-shaped triangular peaks
and valleys spiralling around the shaft. These spiral
valleys can continue from the inner side of the oil seal,
through the sealing lip contact area, and to the air side,
causing sealed fluid to leak through the valleys via a
“screw-pump’ action.

Shaft suriace @1

Shaft centerline T E T

—

Roughness Trace LT

Super-finishing

Super-finishing creates a herringbone-like texture, and
reduces roughness compared to other finishing meth-
ods. However, this texture also causes seal leakage
through the presence of machine lead, which can over-
power a seal and pump oil to the air side.

In some cases, this herringbone-like texture can cause
premature wear on the seal lip.

Shaft surface '}

Shaft centerline * —ty

Roller Burnishing

Roller burnishing is generally performed after a lathe
cutting operation. The burnishing will not remove the
substrate machine lead produced by the lathe, which
could cause leakage. Roller burnishing is also prone to
producing a too-smooth finish, causing the oil film to
become too thin, resulting in increased friction and
premature seal wear.

Shaft surface 2§

Shaft centerline #

5
=
1

Roughness Trace -

Emery Paper Finishing

(With axial oscillation)

After lathe machining, finishing the surface with emery
paper is the easiest and most widely accepted method.
However, finishing by moving the emery paper axially
produces a herringbone lead texture, causing leaks to
occur (similar to super finishing).

Shatft surface

Shaft centerline ||

Roughness Trace I w1 040 N, i O i iy




(4) Shaft Chamfer

If there is a sharp corner at the shaft's end, the seal lip
will be damaged when the oil seal is installed over the
shaft, thus causing a leak. Also, if the shaft is not prop-
erly chamfered, the sealing lip might get caught on the
corner as shown in Fig. 4, causing lip “turn-under”
and possible garter spring ejection. Therefore, the
shaft should be properly chamfered as shown in
Tables 3 and 4.

Figure 4: Lip “Turn-Under” and Garter Spring Ejection

Shaft Inserted
This Direction

(5) Shaft Key Ways and Splines

Even if the shaft is properly chamfered per Tables 3
and 4, the seal lip may be damaged if there is a key
way or spline on the shaft surface which the lip contacts
during installation.

If a key way or spline must be used on the shaft surface
that will pass under the seal's lip during installation,
make the nominal diameter of the key way or spline 5
to 15mm smaller than the diameter of the shaft's seal
journal so that a cover may be used, as shown in
Figure 5.

(6) Miscellaneous

If a shaft's bearing journal is the same diameter as the
shaft's seal journal, the shaft will be scratched from
bearing installation, and thus cause a leak path under
the seal lip. Instead, design the shaft's bearing journal
to be larger than that of the seal journal, thus avoiding
shaft damage in the critical seal lip area of the shaft.

M Housing

The housing is the area where a bore recess can
receive and retain a seal.

Table 6 shows the most desirable design characteris-
tics for housing bores, and Tables 7 and 8 show the
shapes and sizes of various housing bores.

1. Housing Design Specifications

Design specifications for housings are shown in
Table 6. Refer to Table 10 for MG type, Table 11 for
O type, and Table 12 for VR and Z type oil seals.

2. Housing Bore Configuration

The shape and size of a housing bore needs to be
determined according to the type and size of the oil
seal to be used. Design a housing bore based on the
following:

(1) Standard Qil seals

For standard oil seals (with shafts up to 300 mm in
diameter), the shape and size of the housing hole
varies depending on the pressure in the application,

Non-Pressurized Applications
(Max. 0.03 MPa (0.3 kgf/cm?)

The shapes and sizes of housing bores in non-pressur-
ized applications are shown in Table 7.

Figure 5: Cover Design for Key Ways or Splines

Round to 0.3
or chamfer

kel A,

——
‘5. |15

0
(=]
+
g
=2

' 7

‘\EE:H‘[Q RO.3 Rz B
(Shaft) (Cover)
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Table 6: Housing Design Specifications

NOis Seal Type S type, T type, V type, K type, TCV type, TCN type, T4 type, J type,

Specification item SBB type, Large-diameter SB type, Large-diameter TB type, D type, QLFY type

Metals with Low Thermal Expansion Coefficients

Housing Material (Example: Carbon steels for machine structural use)

[ , (3.2~0.4)xm Ra
Bore ID surtace | Meta! OP of seal _125~16)umPRe

F-8

roughness ; 3.2~1 B6)um Ra
g Rubber OD ol seal (12.5 ~ 6.8)1m Rz _
Nominal size:
Dimensional | 400 mm or smaller| il o
tolerance Nominal size:
| | 400 mm or larger Jis H_i -
Table 7. Housing Bores for Non-Pressurized Applications
1] 2] (3]
B Wa B
"l | RO.3~R0O5 Wi | B
20"~ | =\ 20~ e
30') <G> ){/}:1‘\ g /%/,:\2030
' a N /a2 " A2
RO.3~R0.5 Ro.3~mo5 € RO.3~R05 16
2
2 ] o g
- g K R
|
| Housing bore size Units: mm Units: mm
' Nominal width Minimum size B Minimum size Nominal outside K
of oil seal (b) of Wi of Wz diameter of oil seal (D)
Up to 6 1.0 Up to 50 D-4
Over 6to 10 1.5 Over 50 to 150 D-6
b+0.5 b+1.0
Over 10 to 14 20 Over 150 to 300 D-8
Over 14 to 18 25
Over 18 to 30 b+1.0 3.0 b+2.0
- 46 —




Pressurized Applications
(0.03 MPa (0.3 kgf/cm?) or higher)

The housing bore designs to be used in the presence
of internal pressure are shown in Table 8.

Table 8: Housing Bore Design for Pressurized Applications

i (2]
RO.3~R0.5
= Threaded hole
e = f | | 8~ .
2030' or seal remaval®, D0 ~a0
i E i
/32 /32 (=
6 gos~ROS LR \’
T
B B B
Pl 2 Blyl2
al¥gl Mo I R S—
Detail of O
RO.3~R05
¥
ol &l o
Pressure plate = 9]
If a snap ring must be used, round (blend) the housing grooves.
Housing bore size Units: mm Pressure plate size Units: mm
Nominal width W B Nominal outside K Minimum plate
of oil seal (b) i diameter of oil seal (D) thickness t
Over 61to 10 biae 1.5 Up to 50 d+3 3
+0.4
Over 10 to 14 b 08 2.0 Over 50 to 120 d+4 5
+0.5
Over 1410 18 b ios 25 Over 120 to 250 d+5 8
+0.6
Over 18 to 30 b +o9 30 Over 250 d+6 10




(2) General Qil Seals
For general oil seals, design the housing bore based
on the following.

The shape and size of housing holes for SBB type,
large-diameter SB type, and large-diameter TB type oil
seals are shown in Table 9.

Table 9: Bore Design for SBB type, large-diameter SB type, and large-diameter TB type (shaft over 300 in diameter) oil seals

Housing design specifications Units: mm

Nominal outside
diameter of oil seal (D)

Over 300to 400

Over 400to 500

Over 500to 630

Over 630to 800

Over

=

D-12

800 to 1000

Over 1000 to 1250

Over 1250 to 1600

Over 1600 to 2000

Housing bore size

RO3~R05

B
RO.3~R0.5 ‘

.-/F b
5

\ /’ﬁzo ~30"

.--/’

Units: mm

Nominal width

of oil seal (b) B

Up to 6 1.0

Over 6to 10
Over 10 to 14

1.5
b+0.5

2.0

Over 14 to 18 25

b+1.0 3.0

Over 18 to 30

Al
/3.2
0.4

_$DH7
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MG Type Qil Seal

Design specifications of the housing bores for MG type Therefore, the housing bore must be designed so that
oil seals are shown in Table 10. Since no reinforcing the oil seal sits at the correct position and is secured
metal case is used in an MG type oil seal, the seal is by pressure from both sides.

installed by cutting the seal at one point and butt-jointing

the cut ends, which makes it difficult to obtain the

proper retention strength.

Table 10: Housing Bore Design Specifications for MG Type Qil Seals

Housing design specifications Housing bore size Units: mm
ltem Specifications Nominal width W 5
Metals with low thermal of il seal (b)
; : expansion coefficients
Housing Matarial (Example: Carbon steels Up to 6 b :812 1.0
for machine structural use) .
Bore Inner Diameter (3.2~1.6)umRa Over 6to 10 p ~0 o
Surface Roughness (12.5~6.3)um Rz 03
—0.1
Method Machining Over 10 to 14 b_p4 | 30
S 9/ 400mm or smaller ) ver 1 —01 4.0
3 g nominal outside diameter JIS H8 i b_o5 '
2@ ’ —041
@ o'| 400mm or larger 1 A 50
@ i rominal oulside diametet JISH? ST ieiean b_o6
Over 30 b= | 6o
Housing bore, pressure plate, and mounting bolt Units: mm
Nominal outside Pressure plate Mounting bolt
diameter of oil seal (D) c o _
b K Size | Quantity ::g:?p?:: e il
Up to 50 | d+8 3 d+3 M6 4 égg‘gg’; TN ~RO.5
Over 50to 125 | d+10 5 d+5 M8 4%%2%
Over 125to 315 | d+18 10 d+8 M10 Bé%g‘ég'c',{
o
- @ AT
Over 315to 400 2
Over 400to 500 d+25 15 Bé?jgg:{;y)r
Over 500to 630 d+12 M2
- 20:'337'.‘%5;,‘!
V]
Over 630to 800 i RO.5
12(equally A
d+28 18 spaced)
Over 800 to 1000
Over 1000 to 1250
Over 125010 1600 | d+30 20 a+1s | e [1000uaK
Over 1600 to 2000

= F-11



OC and OKC3 Type Oil Seals

The sealing lip of an OC type oil seal comes into contact
with the inner surface diameter of the housing bore,
while the sealing lip of an OKC3 type oil seal comes
into contact with the inner diameter surface of the shaft
flange. The machining methods for these inner diameter
surfaces and the surface roughnesses are shown in

Table 11.
Table 11: Housing and Shaft Design Specifications for OC and OKC3 Type QOil Seals Units: mm
Classification | Shaft design specifications | Housing(inner diameter surface) design specifications
ltem Seal Type | OC type | OKC3 type OC type OKC3 type
Housing Material Carbon steels for machine structural use
Surface hardness Min. 30 HRC
(3.2~1.6)um Ra (0.4~0.2)um Ra (0.8~0.4)zm Ra
Surtace roughness (12.5~6.3)um Rz (3.2~1.6)um Rz (6.3~ 3.2)um Rz
Method Machining Flunge ground Machinin
Machining 9
59 Nominal size:
gé 400 mm or smaller | IS8 -
S Nominal size: JIS h7 JIEEH3
8 400 mm or larger
Shape and size of housing bore (inner diameter surface)
OKC3type . o nos 8 OC type ROS~R1O B
il & 2,
" a2 \ [
"15'"—25 . |/ 30"
& 8 Ly
22 |
— ' _ 2 32 R0.3~R05
f W 2030 e k.
|| { .\{\‘w._‘g“f’ 20°~30° \S// | i
7ol \ RO.3~R05 AR ”i
' | _—
\
|
Nominal width
of ol seal (b) Wi B d
Up to 6 1.0
QOver 6to 10 .15
b+0.5 ]
Over 10 to 14 | 20 d+10
! Over 14 to 18 25
Over 18 to 30 b+1.0 3.0
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VR and Z Type Oil Seals
Design specifications for the shafts and housings of
VR and Z type oil seals are shown in Table 12.

Table 12: Shaft and Housing Designs for VR and Z Type Oil Seals

Units: mm

ltem

Classification
Seal Type

Shaft design specifications

Housing design specifications

VR type I

Z type

VR type *

Z type

Housing Material

Carbon steels for machine structural use

Surface hardness

Min. 30 HRC

Surface roughness

(3.2~1.6)umRa
(12.5~6.3)um Rz

(0.4~0.2)um Ra
(3.2~1.6)um Rz

No reguirement

(1.6~0.2)um Ra
(6.3~0.8)umRz

(0.8~0.2)pm Ra
(6.3~1.6)um Rz

Method

Machining

# The housing roughness specification for the VR type seal is only required where the seal lip contacts the housing axially.

Housing Bore (inner surface diameter)

Mating Face Design
VR type

Minimum required
face contact

Z type

g N
:13% 0 %
5 O
|\ 1 B T
1 5| & " \
= -
Shaft diameter d1 B dz da t Shaft diameter d di
Upto 3 | 25*03 1 d+4 1.5 Up to 20| d+10
Over 3to 10 3.0+04 d+6 2.0 Over 20to 60| d+1.5
Over 10to 20 4508 d+2 d+9 3.0 Over 60to110| d+20
Over 20to 40 6.0+08 i d+12 4.0 Over 110 d+30
Over 40to 70 7.0*1 d+15 5.0
e : Dimensional
Over 70to 110 9.0%*12 —_— d+18 6.0 Groove width a thlarance
Over 110to 160 | 105%15 d+21 7.0 Ub 1 3 10.14
Over 160 to 200 | 12.0*18 d+5 d+24 8.0 P 0
Over 200 20.0%30 [ d+10 d+45 15.0 Over 3to 6 *o.18
0
Over 61010 +g'22
Over 10to 18 +g'27




3. Housing Design Concepts

The material, roughness, size, and shape of the hous-
ing bore will affect the performance of the oil seal.
Determine the design specifications after careful con-
sideration of these factors.

(1) Housing Material

For steel or cast iron housings, use either rubber OD or
metal OD seals. Since light alloys or resins generally
have high coefficients of thermal expansion, the size of
the housing hole increases as the temperature increases.
For metal OD oil seals, leakage may occur in the press-it
area, or the seal itself may become dislodged. If light
alloy or plastic housings must be used, use rubber OD
seals.

(2) Surface Roughness of Housing Bore
(inner diameter surface)

0il seals prevent leakage by maintaining contact
between the sealing edge and shaft and also by obtaining
a proper fit to the bore. Thus, care is needed when
machining the housing hole. A very rough inner housing
surface will create a leak path past the seal. Refer to
Table 6 on page F-8 for proper roughness levels.

(3) Dimensional Tolerances of Housing Bores

At NOK, we define outside diameter tolerances for oil
seals based on JIS H8 for oil seals with 400 mm or
smaller nominal outside diameters and JIS H 7 for oil
seals with 400 mm or larger nominal outside diameters.

If JIS H8 or JIS H7 standards are not used, seal installation
may be difficult, cause damage, or even fail to be
retained during operation.

(4) Housing Bore Design

If excessive weight or pressure is placed on the oil
seal, it may become dislodged. No special care is
needed if there is no inner pressure on the oil seal
(max. 0.03 MPa (0.3 kgf/cm?). In applications where
the pressure is 0.03 MPa (0.3 kgf/cm?) or larger,
design the housing so that it secures the oil seal axial-
ly. The shape and size of the housing bores are shown
in Table 8 on page F-9. You can select either configu-
ration @ or @ in the table. Configuration @ allows
easy installation and removal of the oil seal. If a snap
ring must be used, round (blend) the snap ring groove
edges of the bore as shown in ©.

(5) Split-Type Housing
Avoid using a split-type housing for the following rea-
SONs:

(1) Leakage may occur from the split line area.

(2) Seal displacement may occur at the split line area.

(3) It may be difficult to ensure proper roundness of
the housing bore.

(4) Misalignment may occur between the shaft and
housing hole.

Items (2) and (3) result in leaks at the split line area,
and item @) results in leaks at the sealing lip.

If a split-type housing must be used, machine the hous-
ing so that it does not misalign and become oval-
shaped, and then use a rubber OD seal in the pre-
assembled housing.

Figure 2: Split-Type Housing

Align and secure split sections, then insert oil seal.

. Housing
mating surfaces
Oil seal




(6) Improper Housing Bore Designs

Figure 3 illustrates two improper housing designs.
For case @, since stamped steel is used, the hole sur-
face is apt to be tapered and the inside diameter or

roundness will vary, causing the oil seal to leak or even
become dislodged.

For the housing design in @, the housing may be
installed off-center, as it uses a combination of screws.
Do not use a screwed-in housing.

Figure 3: Improper Housing Bore Designs

@Stamped-steel housing  @Screwed-in housing

Screw thread

=

L."-_T"'"Tapafed

— 53 — F-15
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1. Handling NOK's Standard Oil Seals
2. Handling NOK's General Qil Seals
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G. NOK OIL SEAL HANDLING GUIDE

Even if you correctly designed or selected the shaft
and housing into which the oil seal is installed,
rough handling or assembly of the oil seal may
result in the oil seal being unable to function as
intended. This chapter discusses proper handling
of oil seals during assembly and replacement.
Before using an oil seal, read and follow the rele-
vant instructions.

B Handling NOK's Standard Oil Seals

Use the following as guide to proper seal handling.

1. Packaging

Qil seals are packaged in bags, rust-preventing paper,
or corrugated cardboard boxes, depending on the size
or quantity. The packaging is necessary to protect the
oil seal against rust, damage, and foreign matter. Only
open the package immediately before use.

2. Storage

(1) Storage Precautions

Follow these instructions when storing oil seals.

@ Do not open the package until needed, as the oil
seals may become contaminated or damaged.

@ Do not expose the oil seal to direct sunlight for
extended periods of time. Ultraviolet rays may has-
ten the deterioration of rubber.

© Do not place the oil seal in locations where it may be
exposed to excessive moisture. Rust can form on
the external metal or garter spring of the oil seal.

ODo not place the oil seal near heat sources, such as a
boiler or stove. Heat accelerates the deterioration of
rubber.

@ Avoid hanging the oil seal on nails or steel wires, or
dangling the oil seal using a cord. The oil seal may
be deformed, or its sealing edge may be damaged.

@ When storing the oil seal after opening its package,
take care to protect it from rust, as well as foreign
particles such as dust and sand.

@ Avoid excessive shock during handling or transit to
prevent deformation of the oil seal or dislodging the
garter spring.

3. Protect the Shaft and Housing

Take care not to damage the shaft and housing before
assembly, as leaks may occur. Use a carrying jig to
prevent the finished surfaces of the shaft and housing
from contacting other objects, as indicated below.
Figure 1 shows a storage jig for housings. Each housing
is placed so that it leans against individual partitions to
prevent damage. This jig is made from plastic to
prevent the metal part from being scratched.

Figure 12 shows a storage/transport cap jig for
shafts. Placing this plastic cap over the shaft prevents
the shaft from being damaged.

Figure 1: Housing Storage Jig

Housing

Storage Jig

Figure 2: Shaft Storage Jig

Shaft

Storage Jig
(Plastic Cap)

- The storage periods shown on the left are applicable to products

sealed in standard packaging and stored in a cool dry place away
from direct sunlight.

*The indicated storage periods do not account for rust formation

on the metal parts of bonded seal products, since rust is largely
influenced by the storage environment.

- Before using an oil seal that has been kept in storage for an

extended period of time, check that it is free from rust.

- A white powder may appear on the surface of rubber products

(known as “bloom phenomenon” ). This does not affect oil seal

(2) Storage Time
The table below shows the maximum shelf life of properly stored oil seals.
Product Material | Shelf Life
Nitrile rubber (NBR) 10 years
100% Rubber Acrylic rubber (ACM) 20 years
Products Silicone rubber (VMQ) 20 years
Fluorocarbon rubber (FKM) | 20 years
Nitrile rubber (NBR) 10 years
Rubber/Metal Acrylic rubber (ACM) 10 years
Bonded Products | Silicone rubber (VMO} 10 years
‘Fluorocarbon rubber (FKM) | 10 years |

performance.



4. Preparation Before Assembly

(1) Oil seal

© Do not use an oil seal that has dust or sand on it, as
leakage may occur.

@ Do not scrape the sealing edge of the oil seal with
nails or other hard objects. The sealing edge is the
most important part in determining oil seal perfor-
mance.

© For an oil seal having two or more lips, such as the
T type and K type oil seals, apply mineral based lithi-
um grease (for example, Sealube S1 made by NOK)
between the lips to lubricate the lips. (See Fig. 3.).

O For an oil seal having only one lip, such as the S
type, V type, and TCK type oil seals, coat the seal lip
edge with grease to lubricate the lip.

For recommended greases, refer to page K-11.

Figure 3: How to Apply Grease

I (A) Correct

(B) Incorrect

Apply the grease so that it does not overflow past the lip, as
shown in (A).

(2) Shaft and Housing

© Check that the shaft surface and the housing bore
are free of rust preventatives, dust and grit. If these
impurities exist, clean thoroughly to remove. If oil
or gasoline is used for cleaning, carefully wipe the
area dry.
Also, spraying compressed air is effective, as it
cleans areas that are not readily visible. Residual oil
or gasoline on the shaft or the housing bore can
result in the oil seal swelling to an incorrect size,
which may cause leaks.

Applying too much grease, as shown in (B), may cause overflow
during assembly that may be mistaken for leakage.

@ Check that the inner surface of the housing bore
and the chamfered area, as well as the shaft end and
the shaft surface into which oil seal is inserted are
free of defects and burrs. Remove any irregularities
with emery paper to prevent damage to the sealing
edge or outer surface during assembly.

© Check that the shaft surface that the sealing edge
will contact is free of defects and rust, thus prevent-
ing leaks from those causes.

G-3
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5. Installing the Seal Into the Housing Bore
(1) Installing the Seal

@ Orient the seal so that the seal lip faces the fluid to
be sealed, as shown in Figure 4.

@ Install the seal squarely using the jig as illustrated in
Figure 5.

Figure 4: Orientation of the Seal

Seal lip

(Air side) (Oil side)

Figure 6 shows improper installation jig use. The
oil seal will be deformed by the jig pressure and
resistance of the seal/bore press-fit. When installing
the oil seal, there is no need to apply force at the area
near the lips.

Figure 6: Examples of Improperly Designed Assembly Jigs

Figure 5: Use examples of assembling jig
(applicable to the fit with rubber or metal)

Correct

Nominal outside
——diameter of seal plus——|
5 to 10 mm min.

Press

Assembly jig

Housing End Face

(Must be finished
so that the end face
is perpendicular to
the bore)

Nominal outside

|——diameter of seal plus —-
5 to 10 mm min.
Mominal outside

i~ diameter of seal -

minus 0.2 to 0.5mm.

‘PFGSS

Assembly jig

FEE

Housing

Depth of seal installation E = (Housing hole depth)— (Mominal width of seal + 0.5)

Nominal outside
- diameter of seal
‘ minus 0.5 to Tmm.

‘P ress

Assembly jig_

Housing End Face
Housing

Oil seal locating mandrel

Incorrect This diameter

is too small.

Assembly jig

Housing w

Assembly jig

Housing




©Place the oil seal in the housing bore in a horizontal Figure 8: Installing a Seal Without a Press
position, and then press the oil seal in uniformly. — = - ==y
Pressing a cocked seal in with excessive force (see
Fig. 7) deforms the oil seal, which in turn causes
leakage.

Figure 7: A Cocked Seal Installation Example g? }\_
Incorrect J hY

I Assembly Jig

\_Housing

A

edl is Cocked | ; i

Housing

Seal is Cocked

%M/ Figure 9: Damage Caused by Direct Hammer Strikes

Incorrect

OFor oil seals with a rubber OD, press the assembly
jig twice in succession to let the oil seal settle firmly
at the desired depth of installation in the bore.

Deformation
Housing

. v
©If a press is not available, use a full-sized strike plate '

as shown in Figure 8, and drive the entire circum- ! >

ference evenly with a hammer to install the oil seal W M

squarely into the bore. Do not strike the oil seal
directly with a hammer, as shown in Figure 9.

Do not drive the oil seal using excessive and uneven force

@Flgure 1_0 shows t_he press forces required to Figure 10: Seal Installation Force Requirements (a Guide)
properly install an oil seal. —

20,000
S -
g‘ o Lo
g Metal OD Seal (maximum) _ .-
6I "
32 10,000 -
m ' -
o ‘4"
3 - /
[a:] -
Z F /
Aber 0D Seal (maximum)
/ (Rubber material: A727)
0 | |
0 50 100 150
Seal Outer Diameter (mm)

- 58 - G-5
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(2) Assembly Into a Split-Type Housing

As mentioned on page IF-14, avoid using a split-type
housing if possible. If a split housing must be used,
first assemble the housing, then install the seal in
order to prevent cocking the seal.

Leaks can occur at the mating surface areas of the split
housing. Apply a coat of liquid gasket sealant to the
split area to prevent this leakage.

(3) Liquid Gasket Sealant

When a metal OD seal is used, it is necessary to apply
a coat of liquid sealant to prevent the bore ID surface
from developing flaws during oil seal replacement, or
when a metal OD seal is used and the application is
subjected to internal pressure. Observe the following
precautions when using sealants.

@ Apply a thin coating of the sealant to the bore 1D
surface of the housing, and wipe off any excess.
Leakage can occur if the lip or the shaft surface is
contaminated with sealant.

@ Full-curing or extremely strong sealants require
excessive force to remove the oil seal, usually
resulting in damage to the housing. Always use
semi-drying liquid gasket sealant.

6. Installing the Seal Onto the Shaft

@ Apply a thin coating of lubricant or mineral oil based
lithium grease (for example, Sealube S1 made by
NOK) to the shaft surface and the chamfer area.
The seal should be smoothly inserted onto theshalft.
Take care not to cause lip turn-under during this
operation.

@ Align the center the of the seal with the shaft center-
line, and carefully insert the shaft into the oil seal.

© When installing a pre-assembled housing and
seal onto a shaft, or inserting a long shaft into a
preassembled seal/housing, the seal lip can be
damaged due to shaft contact during this awkward
operation. See sketch (A) in Figures 11 and 12.
Avoid this damage by installing the seal only after
the shaft and housing are assembled. If this is
impossible, use an installation guide for the housing
or shaft, as illustrated by (B) in Figures and 12.



Figure 11: Assembling a Heavy or Awkward Housing

(A) Incorrect (B) Correct

Guide

Note: When assembling a heavy housing by hand, as illustrated in (A), the shaft may come into contact with the lip and deform it, due to the
difficulty of aligning the shaft and oil seal. For this reason, use a guide by taking advantage of the mounting bolt holes, as illustrated in (B).

Figure 12: Assembling a Long or Awkward Shaft

(A) Incorrect

Il e e

.

b %

(B) Correct

Note: If a guide is not used, part of the lip rubs against the shaft, damaging the sealing edge, as illustrated in (A).
The use of the guide allows you to insert the shaft accurately, as illustrated in (B). Select a plastic guide to prevent the shaft surface from
being scraped.
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O 11 the shaft has keyways or splines, the seal's lip
edge may be damaged. Cover the shaft as illustrated
in Fig. 13.

Figure 13: Protective Keyway/Spline Cover

Rounded to 0.3R
or chamfered

\RO5~R10 RO 3 R2 R
(Protective Cover)

(Shaft)

7. Oil Seal Replacement

@ Always replace used oil seals when disassembling
the oil seal area (i.e., removing the shaft).

@ When removing an oil seal, take care not to damage
the housing bore surface.

© When replacing a new oil seal, place a 2mm shim in
the housing hole in order to prevent the seal lip
from riding in the same spot on the shaft as the pre-
vious seal.

8. Cleaning and Painting

@ Cleaning the machine with oil or gasoline may cause
the lip material of an exterior seal to swell, resulting
in reduced seal performance.

@ When painting the machine with an exterior seal,
use care not to get paint on the oil seal or the shaft
surface.



MHandling NOK's General Qil Seals

The following explains how to handle general oil seals.
Handle D-type oil seals in the same manner as standard
oil seals.

J-Type (PTFE) Oil Seal

The sealing edge of a J type seal is more susceptible to
installation damage than seals with standard synthetic
rubber lips. Observe the following precautions when
mounting ] type oil seals onto the shaft.

@ Check that the shaft end is free of burrs or other
defects.

@ Use an installation jig when there are keyways or
splines on the shaft. (Refer to Fig. 8 on page G-8.)

©lnsert the shaft in the direction indicated in Fig. 14.

Figure 14: Shaft Assembly Direction

1]

Figure 15: Mounting a QLFY-Type Seal

OC-Type Oil Seal

The seal lip and press-fit area of OC type seals are
“inside out” (reversed) relative to those of standard
oil seals. Nevertheless, handle this seal in the same
manner as standard oil seals.

The lip is located on the outer circumference. Protect
the outer peripheral lip during transit or storage.

QLFY-Type (With Integral Shaft) Oil Seal

The QLFY type seal has an integrated shaft (known as
a unitized design). Mount this oil seal as a one-piece
structure.

@ Use a jig as illustrated in Fig. 15 to press the QFLY
seal into the housing bore.

@ Insert the shaft.

(1) Press the seal into the housing.

Jig Housing

s ]

n
L/

T

(2) Insert the shaft into the seal.

(3) Installation complete

G-9




VR-Type (End Face) Seal

Mount the VR type seal so that the fluid to be sealed is
outside the lip perimeter, as illustrated in Fig. 16.
Apply a thin coating of grease to the sliding face of the
lip before mounting. It is not necessary to put grease
on the inner fixed face.

Figure 16: Proper Orientation of VR Type (End Face) Seals

When the fluid to be sealed is outside

Inner side

Air side

When fluid to be sealed is on the inside

Grease

(oil)

Inner side

| Air side

Z-Type Oil Seal

Mount the Z type seal into the grooves so that the
perimeter of the oil seal is seated as evenly as possible.
Do not apply a coating of grease or oil to the trape-
zoidal grooves of the housing or the OD of the oil seal.

After the oil seal is mounted in the housing grooves,
apply a light coat of grease to the seal lip, and then
assemble the structure onto the shaft.

SBB, Large-Diameter SB,
Large-Diameter TB Type Oil Seals

@Assembly Into the Housing
Insert the entire circumference of the oil seal evenly
by using a jig, as illustrated in Fig. 17.

Figure 17: Seal Installation

Hammer

=

Housing

@Installing the Shaft
Apply a coat of oil or grease to the shaft surface to
facilitate shaft installation and for initial lubrication.
Use a jig as illustrated in Figure 18 when there are
keyways or splines on the shaft, or when the shaft
end cannot be chamfered properly.

Figure 18: Shaft Installation




Installing an MG-Type Qil Seal

An MG type oil seal (Fig. 19) is installed after it is cut
through its OD, giving it flexibility to be used where a
full-round seal cannot. Cut the oil seal as illustrated in
Fig. 20. Connect the hooks of the garter spring, then
put the garter spring in the lip pocket.

Observe the following precautions when assembling
an MG type oil seal.

@ Place the cut splice side of the oil seal at the top.

@ Rotate the garter spring hook 45 degrees from the
splice cut.

© Adjust the spliced ends as evenly as possible. Do
not apply any liquid sealant to the splice joint.

O Place the pressure plate and tighten the bolts evenly.
If the pressure plate is a split-type design, stagger
the split lines 90 degrees to the seal splice.

OKC3, MO, MOY Type Oil Seals

OKC3, MO, and MOY type oil seals are designed to
seal by its outer diameter surfaces. Use care not to
deform the outer lips or damage the sealing edges dur-
ing transit or storage.

@ Do not transport the oil seal by rolling it.

@ Do not store the oil seal standing on its edges or
leaning it against something.

Figure 19: MG Type Qil Seal

Figure 20: Cutting the MG Seal

Hammer

Cutting tool »_ ¥
o L) |

Cut position
M pRed

3
Y

Cutting

@ Use a double-beveled tool without nicks.
@ Remove the garter spring before cutting.
® Cut the oil seal at a right angle.




— TO ORDER NOK OIL SEALS )

Contact your nearest NOK sales office or agent.

1 Please indicate the NOK part number and dimensions.

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

A quote will be provided to you for oil seals not listed in
+ the catalog, or when you require a standard-dimension

seals made from non-standard materials (e.g., rubber,
metal case, garter spring).

Note: The cross-sectional shape of each oil seal listed in this catalog is shown
with the standard profile.

— 66 —




Type & Size List of NOK Qil Seals

NOK Standard Qil Seals Nitrile rubber (NBR) oil seal H- 2
(shaft diameter 300 mm or smaller) Acrylic rubber (ACM) oil seal H-15
1-S%ityes, 85 tpe Silicone rubber (VMQ) oil seal H-18

Fluorocarbon rubber (FKM) oil seal H-21

Nitrile rubber (NBR) oil seal H-25

Acrylic rubber (ACM) oil seal H-36

% tutyps, TR hpe Silicone rubber (VMQ) oil seal H-39

Fluoracarbon rubber (FKM) oil seal H-42

3. TCK type (new fabric seal) Nitrile rubber (NBR) oil seal H-45

4, VC type, VB type Nitrile rubber (NBR) oil seal H-47

5. KC type, KB type Nitrile rubber (NBR) oil seal H-53

Nitrile rubber (NBR) oil seal H-55

B IGN type, ToN ity Fluorocarbon rubber (FKM) oil seal H-58

7. TC4 type, TB4 type Nitrile rubber (NBR) oil seal H-60

NOK General Oil Seals | 8- TCJ type for CFCs (PTFE seal) Nitrile rubber (NBR) and Acrylic rubber (ACM) oil seal  H-63
9. SA1J type, VAJ type, KA3J type Rare CFCs (PTFE) oil seal H-65

10. DC type, DB type Nitrile rubber (NBR) and Acrylic rubber (ACM) oil seal  H-67

11. OC type Nitrile rubber (NBR) oil seal H-69

12. QLFY type Nitrile rubber (NBR) oil seal H-71

13. VR type Nitrile rubber (NBR) and Fluorocarbon rubber (FKM) ol seal H-73

14. ZF type, ZT type Nitrile rubber (NBR) oil seal H-77

15. SBBtype, Large-diameter SBtype Nitrile rubber (NBR) oil seal H-81

16. Large-diameter TB type Nitrile rubber (NBR) oil seal H-86

17. MG type Nitrile rubber (NBR) oil seal H-88

18. WT type, WTT type Nitrile rubber (NBR) oil seal H-92

19. OKC3 type Nitrile rubber (NBR) oil seal H-95

20. MO type (Mogoil seal) Nitrile rubber (NBR) oil seal H-97

21. MOY type (Meseta seal) Nitrile rubber (NBR) and Acrylic rubber (ACM) oil seal H-99

H-1
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NOK Standard Oil Seals

SCTvpe,SB?rype,

Nitrile rubber (NBR) oil seals

@ When ordering, please indicate the NOK part number and the relevant dimensions.
@ Check the Guide to Allowable Operating Conditions on pages E-6 and E-7 for relevant information on the seal

selected before use.

; Lo Materiai NOK A727: Shaft diameter class 150 mm or smaller
=13 NOK Ag841: Shaft diameter class 150 mm or larger




NOK Standard Oil Seals

schpe SBType

b s i +
Material [§ :
@®The sectional view on the right shows - 2 % 2
the typical profile of the seal type. [ i -

AN

H \'| g! | ﬂ \ ﬂ
SC type SB type
Dimensions

Shaft déameier Outside I::}jiameter Wit():ith Part Number Part Number

6 16 7 AC 0052 E3 ==

7 18 7 AC 0087 EO ' —

7 20 7 AC 0090 A0 AB 0090 EO

8 18 7 AC 0145 EO AB 0145 EO

8 18 9 = AB 0147 FO
............. e o . & ACO158A8 et e YT

9 22 7 AC 0205 A0 AB 0205 EO

10 20 7 AC 0260 HO AB 0260 EO

10 21 8 AC 0267 EO AB 0267 EO

10 22 8 ) AC 0271 EO AB 0271 FO
"""" 10 | 25 | 7 | Tacoero a0 | ABo279EO0

10 26 8 AC 0283 EO =

10 28 8 AC 0285 EO —

10 30 i AC 0288 EO - AB 0288 EO

11 _____ 22 7 - AC 0308 E1 AB 0308 E2

""" 1| 25 | 7 | TAcost1eo | aABo3i1EI

11 30 7 AC 0314 EO b=

12 22 7 AC 0371 EO AB 0371 EO

12 25 7 AC 0382 A0 AB 0382 EO

12 28 _ 7 AC 0387 EO AB 0387 EO _

12| 3 | ¢ | " Acosezeo | AB 0393 EO

12 32 6 e AB 0398 EO

13 25 7 AC 0473 FO AB 0473 E1

13 28 7 AC 0478 AQ AB 0478 EO

13 30 8 AC 0483 E1 = -

14 | 24 | 6 | AC 0514 EO ~ ABO514 EO

14 25 7 AC 0519 EO AB 0519 E1

14 28 7 AC 0526 A0 AB 0526 EO

14 32 9 AC 0536 EO —

15 24 7 AC 0584 EA1 AB 0584 EO
__________ e oo s s s SR g e
15 28 7 AC 0592 E1 AB 0592 EO
15 - 30 | 7 AC 0598 A0 AB 0598 EO
15 32 7 AC 0603 EO AB 0603 EO

15 32 9 AC 0604 EO ' AB 0604 EO
__________ . S S ez

15 35 F i AC 0610 F3 AB 0610 EO

T8 356 8 AC 0611 EO ==

15 37 7 AC 0616 EO —

16 26 7 AC 0678 EO _ AB 0678 EO

— B4 ~ H-3



NOK Standard Oil Seals

schpe SBTVPE L |

X >
 Material | Nitrile (NBR) @ :
.The sectional view on the right shows 2 % =
the typical profile of the seal type.
N K N IE
SC type SB type
Dimensions
Shaft ddiameter Outsidegiameter l. Wit(;ith Part Number Part Number
16 28 6 AC 0684 E1 —
16 28 7 AC 0685 FO AB 0685 EO
16 30 7 AC 0687 A0 AB 0687 EO
16 32 8 AC 0691 EO —
16 35 9 — ABO69BE0
1728 - Z N e : T
17 30 6 AC 0742 EO AB 0742 GO
17 30 7 AC 0743 EO ==
17 30 8 AC 0745 EO AB 0745 GO
17 32 7 AC 0750 E1 —
N 32 ....................... 8 ............................ e AB£}751E0 ..............
17 35 6 ’ AC 0758 EO —
17 35 7 AC 0759 HO AB 0759 EO
17 35 8 AC 0760 AO =
17 38 7 ACO768E1 | AB 0768 EO
......... = e 40 8 s ACOTT1F0 e 0771'E'i s
17 40 10 AC 0773 EO —
18 30 F d AC 0816 EO AB 0816 EO
18 30 8 AC 0817 EO AB 0817 EO
18 32 9 AC 0825E0 ______________ =
....... e 35 . ? : AC 0828 = s
18 35 8 AC 0829 A0 AB 0829 EO
18 35 9 == AB 0831 EO
18 38 7 AC 0838 EO ==
19 30 8 | AC 0864 FO ~ AB 0864 EO
19 35 8 | AC 0875 A0 -
19 38 i == AB 0880 EO
19 38 10 —= AB 0881 EO
19 40 10 AC 0883 EO AB 0883 EO
20 30 7 AC 0984 EO AB 0984 HO
___________ 2030 Seass 9 ACDQB?EO AB 0987EU :
20 32 8 AC 0997 EO AB 0997 EO
20 34 7 AC 1003 E1 —
20 35 T AC 1012 EO AB 1012 EO
20 35 ' 8 AC 1013 AO AB 1013 E0
20 36 - AC1017EO | AB 1017 FO
20 36 10 = AB 1019 EO
20 40 7 AC 1029 EO AB 1029 EO
20 40 8 AC 1030 EO AB 1030 E3
20 40 10 AC 1032 FO AB 1032 EO

_70 =



NOK Standard Qil Seals

cType SBType . S

[ Material | Nitrile (NBR) |
@The sectional view on the right shows 2 S
the typical profile of the seal type.
.'ﬁ‘. R ﬁq |r\| -\I =
SC type SB type
Dimensions
Shaft dciiameter Outside rc’iiameter Wit(;ith Part Number Part Number
20 40 11 AC 1033 A0 AB 1033 FO
20 42 10 AC 1038 EO AB 1038 EO
20 | 45 12 - AC 1045 EO AB 1045 EO
20 47 7 AC 1048 EO —
21 | 35 : . [ AC 1084 E1 AB 1084 EO
22 : 32 | RS 7 P 1116E3 .......... : AB} 1 16E0
22 | 35 7 AC 1126 FO AB 1126 EO
22 35 8 AC 1127 EO AB 1127 EO
22 36 10 AC 1130 EO AB 1130 EO
22 37 8 AC 1131 EO =
22 __________ 38 .......... 8 .............. AC1133E0 ................... TETiEs Eo ___________
22 38 12 AC 1136 EO =—
22 40 8 AC 1138 EO AB 1138 E1
22 40 10 AC 1140 EO AB 1140 EO
22 42 7 AC 1145 EO ' AB 1145 EO
22 ............... 42 __________ 10 AC114?E0 .............. e
22 42 14 AC 1148 A0 AB 1148 EO
23 32 7 AC 1213 P1 ==
23 42 7 — AB 1223 EO
2(_3 ______ 42 L A 9__'_!_224 A0 AB 1224 EO
.......... 24 38 7 - 1251E0 A R
24 38 8 AC 1252 EO AB 1252 EO
24 38 10 — AB 1255 EO
24 40 7 AC 1259 EO =
__24 40 8 AC 1260 A0 AB 1260 EO
2.4 ISR I g 7 ..... S R e " AB1265E0 s
25 35 6 AC 1292 GO —
25 37 8 AC 1302 FO AB 1302 FO
25 38 7 AC 1306 EO AB 1306 EO
25 | 38 8 | — AB 1307 EO
= 40 ...................... 8 ......... AC1314A0 .............. 2 e FO
25 40 10 AC 1315 EO AB 1315 EO
25 42 8 AC 1322 EO AB 1322 EO
25 42 10 AC 1324 EO =
25 42 11 AC 1325 EO -
T S 44 ________________ 7 ........................ s 1327F0 e
25 45 7 AC 1334 EO =
25 45 8 AC 1335 EO AB 1335 FO
25 45 10 — AB 1337 FO
25 45 11 AC 1338 A7 AB 1338 EO




NOK Standard Oil Seals

scwpe SBTVpe - |

 Material | Nitrile (NBR) ; W

.The sectional view on the right shows
the typical profile of the seal type. ‘

&

n = 4 T3
SC type SB type
Dimensions |
Shaft d;ameter |0utsidegiameteri Wigth '_ Part Number Part Number
25 | 47 6 _ AC 1348 E1 AB 1348 EO
25 47 T AC 1350 EO S
25 47 10 — AB 1352 EO
25 48 8 AC 1357 EO —
25 | 50 9 AC 1361 EO AB 1361 EO
""""" 25 so | 12 | — | AB 1363 E0
25 52 8 AC 1374 E2 —
25 52 10 —= AB 1377 EO
25 52 . 12 = AB 1379 EO
26 36 8 — ~ AB 1459 EO
__________ i >y e T
26 40 8 AC 1468 EO AB 1468 EO
26 42 8 AC 1474 AO AB 1474 FO
27 40 8 — AB 1508 EO
27 42 8 AC 1511 EO0 | -
e T e s e g
27 47 | 11 AC 1518 A0 AB 1518 EO
28 38 7 AC 1531 FO AB 1531 EO
28 38 8 — AB 1532 E1
28 40 8 AC 1538 FO AB 1538 EO
"""""" o8 | a2 | 8 | AC1544E0 |  AB1544E0
28 44 8 AC 1545 EO —
28 44 11 AC 1546 EO AB 1546 G1
28 45 8 AC 1550 EO AB 1550 EO
28 48 11 AC 1563 AO | AB 1563 EO
__________ oo pesmne e S SOSIIRNE
28 50 10 AC 1570 EO —
30 39 7 —_ AB 1651 FO
30 40 7 — AB 1656 EO
30 42 8 AC 1666 E2 AB 1666 EO
30 44 9 | AC1673EO0 |  AB1673E0
30 45 7 AC 1677 E1 —
30 45 8 AC 1679 A0 AB 1679 GO
30 45 9 — AB 1680 EO
30 45 1 AC 1681 EO -
30 45 | 12 | AC1682E0 |  AB1682E0
30 46 9 AC 1689 EO AB 1689 EO
30 47 8 AC 1692 EO AB 1692 FO
30 47 10 = AB 1693 EO
30 | 47 | 12 — AB 1695 EO

H-6 = =



NOK Standard Oil Seals

scwpe SBType - L

Material | Nitrile (NBR) e T

.The sectional view on the right shows =2 %l-
the typical profile of the seal type. , —— {\ 3 UT
. g 3
SC type SB type
Dimensions
Shaft dijameter Qutside giameter Wgﬂh Part Number Part Number
30 48 8 AC 1700 EO AB 1700 EO
30 48 11 AC 1702 EO AB 1702 EO
30 50 7 AC 1704 EO AB 1704 FO
30 50 8 - AB 1705 FO
30 ' 50 9 AC 1706 EO AB 1706 EO
........... R e B e o
30 50 11 AC 1709 A0 AB 1709 GO
30 52 7 AC 1719 EO -
30 52 10 AC 1721 EO AB 1721 EO
30 55 12 —_ AB 1736 EO
.......... e e aa . e e LS
31 50 8 AC 1799 EO —
32 43 10 — AB 1869 EO
32 44 9 AC 1871 G1 AB 1871 EO
32 45 8 | AC 1880 EO ____AB 1880 EO
""""" 32 | 46 | 8 AC 1884 EO AB 1884 EO
32 ' 47 8 — AB 1888 FO
32 48 7 AC 1893 EO —
32 48 8 — AB 1894 EO
32 51 Wl AC 1898 EO -
""""" 32 52 8 AC 1902 EO AB 1902 EO
32 52 11 AC 1904 A0 AB 1904 EO
33 50 # AC 1933 EO AB 1933 EO
33 50 8 AC 1934 EO —
33 52 7 AC 1937 EO AB 1937 EO
.......... e~ - e T e
34 48 8 AC 1968 G1 AB 1968 EO
34 50 7 AC 1971 EO —
34 54 11 AC 1978 A0 AB 1978 EO
35 47 7 ~ AC 2041 EO AB 2041 FO
__________ i . T B e L
35 ; 50 7 AC 2056 EO AB 2056 EO
35 50 8 AC 2057 AO AB 2057 GO
35 50 10 - AB 2059 EO
35 50 e _AC 2060 EO —
35 52 7 AC 2066 EO ' AB 2066 EO
35 52 8 AC 2067 EO —
35 52 9 AC 2068 EO —
35 52 10 AC 2069 EO AB 2069 EO
35 52 12 — AB 2072 FO




NOK Standard Oil Seals

G SByy

e B
I i 7 Z 1
Nitrile (NBR) _ |
.The sectional view on the right shows =] e
the typical profile of the seal type. T

A 3 2 N \ _?J
SC type SB type
- . Dimensions
Shaft dcijameter | Outside giameter ' Wigth Part Number Part Number
35 55 8 AC 2081 EO AB 2081 EO
£15) 55 9 — AB 2083 FO
35 55 11 AC 2085 A0 AB 2085 FO
35 56 10 AC 2094 EO f —
35 58 9 AC 2099 EO AB 2099 E1
35 60 12 AC 2107 EO AB 2107 FO
35 62 10 AC 2118 EO AB 2118 EO
35 62 12 AC 2121 EO =
36 50 7 AC 2162 EO AB 2162 EO
S B e A I e e
36 54 8 AC 2166 EO =
37 62 : 12 AC 2204 EO —
38 47 10 — AB 7101 EO
38 50 8 AC2218E0 | AB 2218 E1
o R B oo o e e Ao anan g
38 55 9 AC 2231 EO AB 2231 EO
38 56 10 AC 2233 E1 —
38 58 7 = AB 2238 EO
38 58 8 AC 2239 EO ~ AB 2239 E2
""""" 38 | 88 | 11 | AC 2240 A7 AB 2240GO0
38 62 1l AC 2250 EO AB 2250 EO
40 52 8 AC 2343 E4 AB 2343 E3
40 55 7 AC 2358 E1 —=
40 55 8 AC2359EO0 | —
""""" 40 | s5 | 9 | AC=2361E0 AB 2361G0
40 a8b 10 AC 2362 EO =
40 56 8 AC 2365 EO —
40 58 7 AC 2368 EO —
40 58 8 AC 2369 AO | . AB 2369 FO
""""" 40 60 8 |  AC2375E0 AB 2375 EO
40 60 10 AC 2377 EO AB 2377 EO
40 60 12 s AB 2379 FO
40 62 7 AC 2385 EO AB 2385 EO
40 62 8 AC 2386 EO AB 2386 EO
40 | 62 11 " AC 2388 A0 | AB2388F0
40 62 12 AC 2390 EO AB 2390 HO
40 65 10 AC 2402 EO AB 2402 EO
40 65 12 AC 2403 EO AB 2403 EO
40 65 14 AC 2405 EO =

.?4_



NOK Standard Oil Seals

cTwe SBTvpe Lo Lo

Matenal Nitrile (NBR) |

-

.The sectional view on the right shows 5'9 g
the typical profile of the seal type.
- A =N
SC type SB type
Dimensions
Shaft dci’ameter Outsidegiameter Wiénh Part Number Part Number
42 55 9 — AB 2483 EO
42 58 10 AC 2491 EO —
42 60 9 AC 2493 EO AB 2493 FO
42 60 12 s AB 2495 EO
42 62 10 ___AC 2499 EO —
........ 42 659 T g T
42 65 12 AC 2507 A0 AB 2507 EO
43 52 10 = BB 2041 EO
43 60 10 AC 2539 EO —
44 56 7 — AB 2551 EO
.......... 45 60 S e i et 2641“|-E0
45 60 9 AC 2643 EO AB 2643 FO
45 | 61 9 — AB 2647 GO
45 62 9 AC 2651 A8 AB 2651 FO
45 62 10 AC 2652 EO AB 2652 EO
""" 45 |  e2 | 12 | AC2653E0 ~ AB 2653 EO
45 65 10 AC 2658 EO AB 2658 EO
45 65 12 AC 2659 EO —
45 68 9 AC 2666 EO AB 2666 FO
_______ 45 68 10 _AC 2667 EO -
45 | 68 | 12 | AC 2668 AO | AB 2668 FO
45 70 12 AC 2676 EO —
45 70 14 AC 2677 EO AB 2677 EO
45 72 10 AC 2684 EO —
___________ 45 72 12 ~ AC 2685 EO AB 2685 EO
7 i s g' I g e M e s
47 70 12 AC 2735 EO AB 2735 EO
48 62 9 =— AB 2775 EO
48 65 9 AC 2780 EO AB 2780 GO
48 68 10 AC 2785 EO —
........ o .?C.} : g o e T
48 70 12 AC 2791 A0 AB 2791 EO
50 64 10 === AB 2834 EO
50 65 9 AC 2838 G2 | AB 2838 EO
50 68 9 AC 2847 EO . AB 2847 GO
o g e 10 _________________ AC2848E0 - oo SR i
50 70 10 AC 2854 EO AB 2854 GO
50 , 70 12 AC 2857 EO AB 2857 EO
50 ' 72 9 AC 2861 EO AB 2861 EO
50 72 10 — AB 2862 EO




NOK Standard Oil Seals

Type, Type S NCEERR
 Material | Nitrile (NBR) i :
.The sectional view on the r:ght shows \ 2]
the typical profile of the seal type.

et
(' | = N ) };r
SC type SB type
Dimensions
Shaft déameter Qutside [c)iiameter Wigth Part Number Part Number
50 72 12 AC 2864 KO AB 2864 GO
50 72 13 AC 2865 EO —
50 74 12 AC 2872 EO AB 2872 EO
50 i 80 10 s | AB 2886 EO
__________ 50 | 80 | 12 | AC 2887 EO | AB 2887 FO
50 = 80 14 AC 2888 EO AB 2888 EO
51 62 i == AB 8924 E1
52 70 9 AC 2959 EO AB 2959 FO
52 T2 10 AC 2961 EO =
82 L Ts 8 AC 2965 EO AB 2965 EO
52 75 7 A AC 2967 A5 | AB 2967 EO
54 72 12 AC 3014 EO AB 3014 EA1
54 82 10 AC 3021 E1 —
55 70 9 AC 3036 EO AB 3036 FO
__________ 55 | 72 | 9 AC 3040 AO | AB 3040 GO
55 78 9 - AC 3053 E1 AB 3053 EO
55 78 12 AC 3055 A0 AB 3055 JO
55 80 12 AC 3062 EO AB 3062 EO
55 85 14 AC 3072 EO AB 3072 FO
56 78 12 AC 3094 EO AB 3094 EO
.......... e e & s e e s
58 75 9 AC 3148 EO AB 3148 EO
58 80 9 AC 3152 EO AB 3152 GO
58 80 12 AC 3154 A9 AB 3154 EO
__________ 6o | 75 9 AC 3193 E2 . AB 3193 FO
60 75 [ 10 T =] AB 3195 FO
60 78 9 AC 3204 EO AB 3204 FO
60 80 10 AC 3211 EO AB 3211 EO
60 80 12 AC 3213 EO AB 3213 EO
60 | 8 | ° AC3220E0 | AB 3220 EO
60 82 12 | AC 3222 AO | AB 3222 GO
60 85 12 AC 3234 EO AB 3234 EO
60 90 14 — AB 3244 EO
62 80 9 AC 3290 EO AB 3290 FO
__________ 62 | 8 | 9 AC 3295 EO —
62 85 2 [ AC 3297 A0 ~ AB3297E0
63 80 9 AC 3316 EO AB 3316 EO
63 85 9 — AB 3320 EO
63 85 12 AC 3321 EO AB 3321 E1
65 82 10 AC 3389 EO AB 3389 EO




NOK Standard Oil Seals

3G SB | |
Type, Tvpe we e
 Material | Nitrile (NBR) @ I !
.The sectional view on the right shows | g
the typical profile of the seal type. | i‘\%
N = N Vgl
SC type SB type
Dimensions
Shaft d(ijameter Outside giameter Wigth Part Number Part Number
65 82 12 AC 3390 EO =
65 85 10 AC 3394 E1 =
65 85 12 AC 3395 EO AB 3395 EO
65 88 12 AC 3400 A0 AB 3400 FO
65 90 10 AC 3406 EO ~ AB 3406 EO
"""""" 65 | 9 | 12 | Acsz408EO0 -
65 90 13 AC 3409 A0 AB 3409 FO
65 95 12 AC 3413 EO =
65 95 14 AC 3414 FO AB 3414 EO
66 86 10 AC 3427 EO —
67 90 | 10 ~ AC 3451 EO —
68 90 12 AC 3459 A4 AB 3459 FO
68 95 13 AC 3463 EO AB 3463 EO
70 88 12 AC 3505 EO AB 3505 EO
________ 70 |9 | 10 - V- AB3512E0
70 | 90 12 | AC 3513 E1 | AB 3513 EO
70 92 12 AC 3519 A0 AB 3519 GO
70 95 13 AC 3527 A0 AB 3527 GO
70 100 10 — AB 3530 EO
___________ 70 10 | 14 AC 3532 EO _ AB3532G0
71 95 ‘ 13 --------- ""AC 3549 E1” AB 3549 EO
T2 100 12 AC 3562 EO AB 3562 GO
75 100 13 AC 3618 EO AB 3618 HO
75 105 12 AC 3628 EO AB 3628 EO
75 105 15 AC 3631 EO  AB 3631 EO
80 100 | 9 AC3731EO0 | —
80 100 10 AC 3732 E1 AB 3732 EO
80 100 13 — AB 3734 EO
80 105 13 AC 3744 A0 AB 3744 HO
80 115 15 AC 3761 EO AB 3761 FO
82 105 13 AC3786E0 |  AB3786 EO0
85 105 15 = AB 3837 EO
85 110 13 AC 3842 GO AB 3842 HO
85 120 15 AC 3855 EO AB 3855 EO
___________ 88 | 15 | 183 AC 3879 EO AB 3879 EO
90 110 13 T ae= ] "~ AB 3921 E0
90 115 13 AC 3932 A0 AB 3932 HO
90 115 15 — AB 3934 EO
90 120 13 AC 3938 EO AB 3938 EO
90 1 125 15 AC 3944 EO AB 3944 EO
77 —
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NOK Standard QOil Seals

SGreSBrye

Matertal

Nitrile (NBR)

@The sectional view on the right shows
the typical profile of the seal type.

-
=

S0

SRR YL
v s

A \ N )
SC type SB type
Dimensions
Shaft dciiameter Outside I;Iiarneter Witt;ﬂh Part Number Part Number
90 130 13 E= AB 3948 EO
95 115 13 — AB 3984 EO
95 120 13 AC 3994 EO AB 3994 FO
95 125 14 B AB 4000 EO
95 130 18 AC 4007 EO AB 4007 EO
98 | 120 15 - AB 4033 EO
100 120 12 — AB 4055 EO
100 120 13 — AB 4056 EO
100 125 13 AC 4063 G2 AB 4063 A0
100 125 15 — AB 4065 EO
......... 100 130 = S - 4073E1 :
100 130 15 — AB 4074 EO
105 125 15 = AB 4146 EO
105 130 13 — AB 4150 EO
105 1356 ' 14 AC 4153 FO AB 4153 EO
105 | 140 | 5 | - T AB 4161 EO
110 140 14 AC 4212 EO AB 4212 EO
110 140 15 — AB 4213 EO
110 145 14 — AB 4220 EO
110 145 15 - AB 4221 EO
112 '145 : 14 - | A‘I-Ei“4.237 FO
115 145 14 AC 4282 FO AB 4282 A0
115 150 16 — AB 4292 EO
120 140 13 = AB 4330 E1
120 150 14 AC 4346 FO AB 4346 AO _______________
120 | 155 T AC 4355 EO | AB 4355 EO
128 155 14 AC 4399 EA1 AB 4399 A0
125 160 16 AC 4404 EO AB 4404 EO
128 153 18 — AB 4433 EO
130 160 14 AC 4451 F2 AB 4451 A0
130 ------------------- 160 .............. 15 --------------------------------- _ ----------------------- ) AB 4452 EO
130 160 16 = AB 4453 EO
130 170 15 = AB 4464 EO
130 170 16 AC 4465 EO AB 4465 EO
135 165 14 AC 4498 EO AB 4498 EO
135 ------------------- 170 ----------- 15 _______________________ — . I”AB 4503 EO
140 170 14 AC 4542 EO AB 4542 AO
140 185 16 AC 4558 EO AB 4558 EO
145 178 14 AC 4581 EO AB 4581 A0
145 190 16 AC 4588 EO AB 4588 EO
78 =



NOK Standard Oil Seals

SGr SB:. i
 Material | Nitrile (NBR) |_ f ?
.The se;tlonal view on the right shows 2 % %
the typical profile of the seal type.
.I',\'. | ﬂ \I ‘ﬁr
SC type SB type
Dimensions
Shaft dcilameter Outsidegiameter Witc)ith Part Number Part Number
150 180 14 AC 4624 EA1 AB 4624 A0
150 195 20 — AB 4635 EO
155 180 15 — AB 4666 EO
155 185 15 = AB 4669 EO
155 190 14 AC 4672 EO e
155 200 | 20 = AB 4678 E1
160 190 14 — AB 4711 EO
160 190 15 AC 4712 EO AB 4712 EO
160 190 16 AC 4713 E3 AB 4713 A0
160 195 [ 18 AC 4717 E2 =
160 200 | 14 =TT AB 4719 EO
160 200 20 — AB 4721 EO
160 210 20 AC 4724 E3 AB 4724 EO
165 220 20 — AB 4753 EO
170 200 16 — AB 4795 AO
170 210 | 15 | AC 4804 EO =
170 225 20 AC 4815 EO AB 4815 EO
175 230 20 — AB 4855 EO
180 210 19 AC 4897 FO =
180 210 16 AC 4898 EO AB 4898 A0
180 215 ---------- 16 ---------- it AB 4904 EO
180 220 15 —_ AB 4908 E1
180 220 20 AC 4911 EA1 ===
180 225 20 — AB 4913 EO
180 285 20 — AB 4915 E2
190 220 | 14 | " AB 4974 FO
190 220 15 AC 4975 E4 AB 4975 EO
190 225 15 AC 4982 EO =
190 225 16 — AB 4983 EO
_________ 1 90 245 22 AC 4993 EO AB4993E0
200 ........ B a 14 ________________________ Se o B e = .
200 230 15 AC 5053 E1 AB 5053 P2
200 230 16 AC 5054 EO AB 5054 GO
200 230 18 — AB 5056 EO
200 235 16 — AB 5060 E6
200 240 | 16 | — AB 5065 EO
200 240 20 AC 5068 E4 AB 5068 AO
200 242 20 AC 5070 E1 =
200 250 16 AC 5075 EO e
200 255 22 — AB 5079 EO

H-13




NOK Standard Qil Seals

scType SBType bx ; ~

~ s 2
 Material | Nitrile (NBR) i
.The sectional view on the right shows 2 Vﬂ;@ 7
the typical profile of the seal type. :
N T3 N B
SC type SB type
Dimensions
Shaft d(ijameter Outside [c)!iameter Wié-ﬂh Part Number Part Number
205 260 23 — AB 5113 EO
210 240 15 AC 5133 EO AB 5133 EO
210 250 16 = AB 5138 EO
210 250 18 = AB 5139 EO
210 250 20 AC 5140 EO AB 5140 A0
""""" 210 o265 | 23 T = " AB 5146 EO
210 265 25 AC 5147 E1 —
220 250 15 AC 5204 E6 AB 5204 EO
220 255 16 AC 5207 EO AB 5207 EO
220 259 22 AC 5210 EO =
220 280 | 22 | =T ~ AB 5216 AO
220 275 23 AC 5224 EO AB 5224 EO
230 260 15 AC 5281 EO =
230 260 20 — AB 5283 A0
230 285 238 | A 05296E0 AB 5296 EO
240 | 270 15 AC 5339 EO =
240 275 16 AC 5346 E2 —
240 280 19 — AB 5351 A0
250 280 15 AC 5398 E1 AB 5398 E7
250 310 25 AC 5412 E5 AB 5412 AD
260 | 30 | 20 | AC 5461 E6 | —
260 320 25 — AB 5471 A0
270 330 25 == AB 5523 A0
280 316 18 AC 5558 E1 s
280 320 18 = AB 5560 EO -
""""" 280 | 330 24  AC 5568 EO0 | —
280 340 28 — AB 5572 A0
290 330 18 —= AB 5586 EO
290 350 25 — AB 5597 A0
300 345 22 el AB5631EO
""""" 300 | 30 | 25 - AB 5640 AO




NOK Standard Oil Seals

scType,SBType

Acrylic rubber (ACM) oil seal

@When ordering, please indicate the NOK part number and the relevant dimensions.

@ Check the Guide to Allowable Operating Conditions on pages E-6 and E-7 for relevant information on the seal
selected before use.

Lip Material NOK T303

= Bl= H-15



NOK Standard Qil Seals

scType SBTvpe -

Materlal Acrylic (ACM) @ {
@The sectional view on the right shows a ﬁ@ el
the typical profile of the seal type. |
N I A A
SC type SB type
Dimensions
Shaft déameter Outside giameter Wigih Part Number Part Number
10 22 7 AC 0270 EA1 ==
10 25 7 AC 0279 A1 —
12 25 7 AC 0382 A1 =
15 30 7 AC 0598 GO —
16 30 7 AC 0687 F1 —
17 | 80 | s | AC 0745 GO =
18 30 8 AC 0817 GO —
20 35 8 AC 1013 A1 it
22 42 10 — AB 1147 FO
25 40 8 AC 1314 A1 —_—
) 25 ........... 45 ___________________ 10 _________________________________ e A 8133760 _______________
28 40 8 AC 1538 HO —
28 48 11 AC 1563 A1 .
30 45 8 AC 1679 A1 AB 1679 FO
__________ 30 | s0 | 1| ACH1709 AT S
32 52 1 AC 1904 Af S =
35 50 8 AC 2057 A1 —
35 55 11 AC 2085 A1 —_
38 58 11 AC 2240 A1 AB 2240 FO
¥ N — 2. N S S [—— AC 2069 EO AB 2369 GO .
42 60 9 = AB 2493 EO
45 61 9 — AB 2647 FO
45 62 9 AC 2651 A1 -
45 68 12 AC 2668 A1 AB 2668 GO
48 0 |12 = AB2791F0
50 72 | 12 | 'AC 2864 A1 | AB 2864 HO
55 78 12 AC 3055 A1 AB 3055 GO
58 80 12 . — AB 3154 FO
60 78 9 — AB 3204 GO
60 82 12 AC 3222 A1 AB 3222 HO
: 62 TR . 85 _________ - 12 ________________________ A(‘_‘,3297A1 _____________________________________ S R st
65 88 12 — AB 3400 E1
65 90 _ 13 = AB 3409 HO
68 90 ' 12 — AB 3459 GO
70 92 | 12 = AB 3519 F1
- 70 ................ 95 .................... 13 _______________________ AC3527 T R e e
75 95 10 AC 3609 FO =
75 100 13 AC 3618 A1 AB 3618 A4
80 100 10 AC 3732 GO —
80 | 105 13 AC 3744 A1 AB 3744 A4




NOK Standard Oil Seals

S0 SB | |
Type Tvpe do, o
Acrylic (ACM) @
.The sectional view on the right shows F‘e a2
the typical profile of the seal type. _
N T8 Vg
SC type SB type
Dimensions
Shaft d&ameter Outside giameter Wigth Part Number Part Number
80 115 15 = AB 3761 EO
85 110 13 AC 3842 A1 ==
90 115 13 AC 3932 A1 AB 3932 10
95 120 13 AC 3994 A1 AB 3994 JO
H5 180 . - s O FO
--------- 10-0"-"- 125 - 13 “--"."-“""""";"-" AB 4063 FO
105 135 14 #= AB 4153 GO
110 140 14 — AB 4212 FO
110 145 15 . — AB 4221 GO
115 145 14 — AB 4282 A1
_______ 120 150 14 T ———— AB4346A5
130 160 14 — AB 4451 FO
140 170 14 = AB 4542 E3
145 175 14 = AB 4581 A5
150 180 14 AC 4624 F1 AB 4624 FO
160 190 e 16 ...................... S AB4713 EO
240 300 25 AC 5361 E3 =
250 285 16 AC 5403 EO i =
250 290 16 AC 5405 EO =
[
|
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NOK Standard Oil Seals

G SB:

Silicone rubber (VMQ) oil seal

@ When ordering, please indicate the NOK part number and the relevant dimensions.
@®Check the Guide to Allowable Operating Conditions on pages E-6 and E-7 for relevant information on the seal

selected before use.

‘ Lip Material NOK §728




NOK Standard Oil Seals

b b
Type Type |
YPE, yp . |
 Material | SI|ICOH9 (VMQ) |
®The sectional view on the right shows Q
the typical profile of the seal type. .

=
A Vogl | N Vgl
SC type SB type
Dimensions
Shaft diameter | Outside diameter Width Part Number Part Number
d D b
8 22 7 AC 0158 A9 —
10 25 7 AC 0279 A6 —
12 25 7 AC 0382 A6 —
14 28 7 AC 0526 E1 —
- 15 30 £ oo AC 0598 A5 ==
"""" 5 | 8 | 7 ACO610E2 |  —
16 30 7 AC 0687 A2 o
17 35 8 AC 0760 A2 —
18 35 8 AC 0829 A4 —
20 35 T AC1012GY | —
20 35 8 AC 1013 A2 ' =
20 36 7 AC 1017 FO —_
22 38 8 = AB 1133 FO
25 40 8 AC 1314 A2 AB 1314 HO
25 45 "M AC 1338 A2 AB 1338 G2
o W 5 R T e — =
27 47 11 AC 1518 A2 B
30 45 8 AC 1679 A5 AB 1679 E1
30 50 8 = AB 1705 EO
3 | 5o | LR AC 1709 A2 | —
_______ 30 = = { T SR e
32 52 11 AC 1904 A4 ===
35 50 7 e AB 2056 10
35 50 8 AC 2057 A7 a—
85 | 5 o - AB 2083 EO
_______ . = - e R
38 55 8 — AB 2230 FO
38 58 11 AC 2240 A2 —
40 58 8 AC 2369 A9 —-
40 62 | 11 AC 2388 A2 —
""""" 40 | 82 12 |  AC23%0F0 |  AB=2390G2
42 65 12 AC 2507 EO AB 2507 H1
45 61 9 — AB 2647 EO
45 62 9 AC 2651 A2 AB 2651 HO
______ NN . - 12 - o B 2668 K3
48 70 | 12 | AC 2791 A2 AB 2791 F1
50 68 9 AC 2847 A2 AB 2847 F2
50 70 10 — AB 2854 EO
50 72 12 AC 2864 A2 —
55 72 9 AC 3040 A7 AB 3040 FO
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NOK Standard Oil Seals

scType SBType JM . |

 Material | Silicone (VMQ) : ‘ / 1
@The sectional view on the right shows ol 57_©J 2
the typical profile of the seal type. ‘ ﬁ\
R N Vg
SC type SB type
Dimensions ]
Shaft d(;ameter Outside giameter Wigth Part Number Part Number
|
55 78 12 AC 3055 FO =
58 80 9 — AB 3152 EO
60 78 2] = AB 3204 E3
60 80 10 AC 3211 F1 —
60 82 12 AC 3222 A2 AB 3222 13
- L R e = TE i
62 85 12 AC 3297 A4 —
65 88 12 AC 3400 A2 AB 3400 EO
65 90 13 AC 3409 A2 AB 3409 EO
68 95 138 — ~_AB 3463__!_:1
70 | 92 | 12 | AC 3519 A2 | AB 3519 F2
70 95 13 = AB 3527 F2
70 100 14 = AB 3532 EO
72 100 12 ' — AB 3562 EQ
75 100 13 AC 3618 A4 R A 53618A7 _________
80 | 105 | 13 | AC 3744 A2 AB 3744 F2
85 110 13 AC 3842 A2 =
90 118 13 AC 3932 F1 AB 3932 G8
90 125 15 — AB 3944 FO
95 120 13 AC 3994 A2 A83994 G2
100 | 125 | 13 | AC 4063 F1 AB 4063 EO
105 135 14 = AB 4153 F3
110 - 140 14 = AB 4212 GO
110 145 15 = AB 4221 FO
115 145 14 AC4282E2 | AB 4282 E1
120 | 150 | 14 | — AB 4346 A2
125 155 14 — AB 4399 EO
130 160 14 — AB 4451 EO
135 165 14 — AB 4498 F1
140 170 L - I AB 4542 E1
""""" 145 | 175 | qq |TTYOTTITRRIITmmmee - AB 4581 A2
150 180 14 AC 4624 F2 AB 4624 EO
160 190 16 = AB 4713 H2
180 210 16 = AB 4898 E2
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NOK Standard Qil Seals

G, SBy,.

Fluorocarbon rubber (FKM) oil seal

@When ordering, please indicate the NOK part number and the relevant dimensions.

@ Check the Guide to Allowable Operating Conditions on pages E-6 and E-7 for relevant information on the seal
selected before use.

Lip Material NOK F585

— H-21
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NOK Standard Oil Seals

9G-SB - |
Type, Type — L paks
DESREN  Fluorocarbon (FKM) | @ f
.The sectional view on the right shows 2 ﬁ@) ]
the typical profile of the seal type.
N Vgl N Vgl
SC type SB type
Dimensions .
Shaft déameier Outsidegiameter Wiéith Part Number Part Number
7 20 7 AC 0090 E3 —
8 22 7 AC 0158 F2 AB 0158 A3
10 25 7 —_ AB 0279 A3
12 22 7 AC 0371 G1 =
12 25 7 — AB 0382 A5
12 32 | 7z " AC 0399 E1 S
13 30 9 AC 0484 F2 —
15 30 4 AC 0598 EO AB 0598 A4
156 35 7 AC 0610 E3 —
16 30 7 —_— AB 0687 A4
e e e e
17 30 8 AC 0745 F2 =
17 35 8 — AB 0760 A3
18 30 8 AC 0817 F1 =
8 8 | 8 o~ .| ABOB29A3
19 35 8 AC 0875 FO AB 0875 A4
20 35 8 AC 1013 Ef1 AB 1013 A3
20 40 8 AC 1030 FO =
20 40 11 AC 1033 E4 AB 1033 A3
22 42 10 AC 1147 FO R
---------- 24 40 8 = AB 1260 A4 -
25 40 8 AC 1314 FO AB 1314 A3
25 45 11 AC 1338 G1 AB 1338 A3
28 48 11 —= AB 1563 A3
30 45 8 s _AB 1679 A3
""""" 30 | 45 | 9 ~ AC 1680 E1 -
30 45 12 AC 1682 F1 =2
30 50 11 AC 1709 E3 AB 1709 A3
32 45 8 AC 1880 H1 iz
32 52 11 AC 1904 E4 |  AB 1904 G1
----------- 3 | 50 8 " AC 2057 E4 AB 2057 A7
35 52 10 AC 2069 FO —=
35 55 8 AC 2081 GO ==
35 55 11 AC 2085 E2 AB 2085 A3
38 8 | 1 AC2240E2 | . AB 2240 A3
40 58 s —= [ AB 2369 A3
40 60 12 AC 2379 F1 i
40 62 11 — AB 2388 A3
40 62 12 AC 2390 G6 —
42 65 12 = AB 2507 A6
— 88 —



NOK Standard Qil Seals

schpe SBTvpe . -

Fluorocarbon (FKM) @' N

@®The sectional view on the right shows Qi‘ 2
the typical profile of the seal type. | )
| R
SC type SB type
Dimensions
Shaft déameter Outside Siameter Wit()ith Part Number Part Number
45 62 9 = ' AB 2651 A3
45 68 12 AC 2668 E1 AB 2668 A5
48 70 12 AC 2791 EO AB 2791 A3
50 68 9 AC 2847 F3 AB 2847 A3
s0 | 72 | 12 | AC 2864 G5 AB 2864 A3
52 75 12 — AB 2967 A3
55 72 8 = AB 3040 A3
55 78 12 AC 3055 H2 AB 3055 A6
58 80 9 — AB 3152 FO
58 80 12 AC 3154 A7 AB 3154 A5
............ 60 78 9A03204F2 e S S
60 80 ! 10 AC 3211 G1 e
60 82 12 AC 3222 ES8 AB 3222 A3
60 90 13 AC 3243 E1 —
62 85 12 — AB 3297 A3
""""" 65 | 88 | 12 |  — | AB 3400 A3
65 90 13 AC 3409 G2 AB 3409 G1
65 95 14 AC 3414 EO =
68 90 12 — AB 3459 A3
70 92 12 AC 3519 G6 AB 3519 A3
70 | 95 | 13 | - AB 3527 A3
72 100 12 — AB 3562 FO
75 100 13 AC 3618 F5 AB 3618 A3
80 105 13 AC 3744 |2 AB 3744 A3
85 110 13 AC 3842 F1 AB 3842 A3
........... 90 115 S 13 o o A03932E5A83932A5 R
95 120 13 AC 3994 A5 AB 3994 A3
100 125 13 AC 4063 HO AB 4063 E1
105 135 14 AC 4153 E6 AB 4153 A3
S RLCIN T I C S I ACa4z212F6 | AB 4212 A3
115 i 145 14 = AB 4282 A3
120 150 14 AC 4346 EO AB 4346 A3
125 155 14 — AB 4399 A3
130 160 14 — AB 4451 A3
_______ 1_35 165 14 AC 4498 F4 AB 4498 A3
1 40 _________________ 170 ___________________ 14 ................................. e e A B - 4 5 42 2 A3 ...............
145 175 14 AC 4581 G1 AB 4581 A3
150 180 14 AC 4624 G1 AB 4624 A3
160 190 16 o AB 4713 FO
160 200 15 AC 4720 EA1 —

= aF = H-23



NOK Standard Oil Seals

scTVIle SBType | r |

Fluorocarbon (FKM) @
®The seghonal view on the right shows 2 ‘ﬁ@ g
the typical profile of the seal type.
SC type SB type
1 Dimensions

Shaft déameter | Outside [c)iiameter Wié:ith Part Number Part Number
160 210 20 — AB 4724 EA1
170 200 16 AC 4795 EO AB 4795 A3
180 210 16 — AB 4898 A6
190 225 16 . AB 4983 A3
1o | 226 20 AC 4985 EA1 —

""""" 200 240 | 20 | — | pAB&5068 A3
210 250 ' 20 — AB 5140 A3
220 250 15 AC 5204 E3 -
220 260 22 — AB 5216 A3
230 260 20 — AB 5283 A3

......... s e s e e
240 280 19 — AB 5351 A3
250 310 25 — AB 5412 A3
260 320 25 — AB 5471 A3
270 330 25 — AB 5523 A3

""""" 280 | 840 | 28 | = T " AB 5572 A3
300 360 25 — AB 5640 A3

H-24 =l =



NOK Standard Oil Seals

TG, TB:,..

Nitrile rubber (NBR) oil seal

@When ordering, please indicate the NOK part number and the relevant dimensions.
@Check the Guide to Allowable Operating Conditions on pages E-6 and E-7 for relevant information on the seal

selected before use.

Lip Material

NOK A727: Shaft diameter class 150 mm or smaller
NOK A941: Shaft diameter class 150 mm or larger

~ 3~ H-25




NOK Standard Qil Seals

TCType TBTvpe 1 b

H-26

rer >
 Material § Nitrile (NBR) @ LS
.The sectional view on the right shows 2 =
the typical profile of the seal type. 1 |
A \ 3 N \ gl
TC type TB type
Dimensions
Shaft diameter Outsideé:liameter [ Wigth Part Number Part Number
7 20 7 AE 0090 A0 —
8 22 7 AE 0158 A4 AD 0158 EO
8 25 8 AE 0164 EO =
8 34 8 AE 0169 EO —
9 22 T AE 0205 AO —
9 s 8 __________ AE0210E0 ....................... s s
10 20 7 AE 0260 JO AD 0260 E1
10 25 7 AE 0279 A6 AD 0279 EO
10 28 8 AE 0285 EO —
11 2 7 AE 0311 EO AD 0311 EO
_____ ¥ 30 10 AE0315 EO e
12 22 7 AE 0371 EO AD 0371 EO
12 23 8 AE 0375 EO —
12 29 7 AE 0382 A0 AD 0382 EO
12 28 7 P_\_E_OIBB? EO ____________________ —
12 ---------- 30 ------------ g -------------------- AE 0393 EO _ -----------------------
12 32 7 AE 0399 E1 —
13 25 7 AE 0473 FO AD 0473 EO
13 28 7 AE 0478 A0 =
13 30 8 AE 0483 GO —
14 .......... 25 S 7 “--AE-0519 EO .............................. =
14 28 7 AE 0526 A0 AD 0526 EO
14 28 11 AE 0529 EO —
14 32 9 AE 0536 EO —
15 ______ 25 - 7 AE0588K1 N AD 0588 GO
-------- 15 30 7 AE 0598 AO AD 0598 GO
15 30 10 AE 0600 EO —
15 32 9 AE 0604 EO AD 0604 EO
15 35 7 AE 0610 FO ==
15 35 8 AE 0611 E1 ==
16 26 T AEO678F1 |  ADO678 FO
16 28 7 AE 0685 GO AD 0685 FO
16 30 7 AE 0687 A0 AD 0687 HO
16 35 9 AE 0698 EO e
17 28 - = _ADO785P0
17 30 A AE 0743 EO TS
17 30 8 AE 0745 E8 AD 0745 EA1
17 32 7 AE 0750 EO ==
17 32 8 AE 0751 H6 AD 0751 FO
17 35 { 7 AE 0759 EO AD 0759 EO




NOK Standard Oil Seals

C.. 1B | |
Type, Type L -
Material Nitrile (NBR) } .
.The sectional view on the right shows 2 2
the typical profile of the seal type. ] Bl
N E | A T3
TC type TB type
Dimensions
Shaft dciiameter Outside Ec)iiameter Wié‘ith Part Number Part Number
17 35 8 AE 0760 H5 AD 0760 E1
17 35 10 AE 0761 FO =
17 38 7 AE 0768 EO AD 0768 EO
17 40 9 AE 0772 EA1 —
18 30 8 AE 0817 EO =
""""" 18 322 | 7  AE0823E0 |  AD 0823 EO
18 35 8 AE 0829 A0 AD 0829 FO
18 35 9 AE 0831 EO =
18 38 7 AE 0838 EO —
19 32 8 | AE 0870 EO —
""""" 19 | 3 | 7 'AE 0874E1 | —
19 35 8 AE 0875 A0 AD 0875 EO
19 36 7 AE 0879 EO =
19 38 7 AE 0880 EO AD 0880 EO
19 | 38 io | AE 0881 EO AD 0881 EO
""""" 20 30 7 'AE 0984 HO T =
20 32 6 AE 0995 EO =
20 32 8 AE 0997 EO AD 0997 |1
20 34 7§ AE 1003 E2 =
20 | 35 7 AE 1012 GO AD 1012 F2
20 35 8 | AE 1013 A4 | AD 1013 EO
20 35 10 AE 1015 FO AD 1015 FO
20 36 £ AE 1017 FO AD 1017 EO
20 37 7 AE 1020 E1 =
20 37 9 AE 1022 E1 —
""""" 20 | 8 | 10 | < AE6758EO0 |  —
20 38 7 AE 1024 FO —
20 40 7 AE 1029 EO AD 1029 FO
20 40 8 AE 1030 E1 —
20 40 9 AE 1031 EO =
20 | 40 10 AE1032G0O |  AD1032F0
20 40 11 AE 1033 AOD AD 1033 FO
20 42 8 AE 1037 EO —
20 44 12 AE 1042 EO —
20 45 8 . AE 1043 E1 =
""""" 20 | a5 | 12 AE 1045E0 |  AD1045E0
21 38 8 AE 1089 EO =
21 40 7 AE 1092 E2 =
22 35 8 AE 1127 EO AD 1127 EO
22 38 8 AE 1133 EO AD 1133 F1
= G
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NOK Standard Qil Seals

Tchpe TBType ‘_LL -

[ Material | Nitrile (NBR) (
.The sectional view on the right shows 2 > S
the typical profile of the seal type. - AR ~
ER n Vgl
TC type TB type
Dimensions
Shaft dciiameter Qutside Siameter Witt):lth Part Number Part Number
22 40 1 | AE 1141 EO -
22 42 7 ! AE 1145 EO AD 1145 EO
22 42 10 ‘ AE 1147 EO AD 1147 FO
22 42 11 AE 1148 A5 AD 1148 FO
23 42 11 ' AE 1224 A0 AD 1224 E4
"""""" 24 | 3 | 8 |  AE1252E0 | AD 1252 EO
24 38 10 AE 1255 E1 =
24 40 8 AE 1260 A0 AD 1260 EO
24 45 7 AE 1265 E3 =
24 45 10 AE 1266 EO AD 1266 FO
""""" 25 | 3 | & |  AE1202GO0 | < —
25 38 7 AE 1306 KO . AD 1306 H1
25 38 8 AE 1307 Ef1 AD 1307 EO
25 40 7 AE 1313 E2 AD 1313 E3
25 40 8 AE 1314 A0 AD 1314 FO
.......... R B e e
25 42 8 AE 1322 F2 =
25 42 11 AE 1325 EO —
25 45 7 AE 1334 EO —
......... %6 | 4 | 8 | AE133SEO0 |  AD1335E0
25 ' 45 10 AE 1337 FO AD 1337 GO
25 45 11 AE 1338 A0 AD 1338 E2
25 45 12 AE 1339 EO —
25 46 7 AE 1344 EO —
25 ,- 47 LA R AE 1350 E1 B
25 | 47 8 AE 1351 E2 | AD 1351 E1
25 48 7 AE 1356 EO AD 1356 EO
25 49 12 AE 1358 EO —
25 50 12 AE 1363 EO —
25 50 14 — AD 1364 EO
S TR pr— e s
26 38 T AE 1463 EO —
26 40 7 AE 1467 EO AD 1467 EO
26 40 8 — AD 1468 EO
26 40 9 — AD 1469 EO
26 42 s | AE 1474 AO | AD 1474 EO
26 48 11 AE 1481 EO AD 1481 EO
26 52 8 AE 1484 E1 —
27 42 7 AE 1510 EO -
27 . 47 J 11 AE 1518 A0 AD 1518 HO

H-28 5 —



NOK Standard Oil Seals

Tcwpe TBType " | g b»

g

| Material | Nitrile (NBR) \ ! r
.The sectional view on the right shows 2 % ‘-:'al
the typical profile of the seal type. 4 ) |
aE AN i
TC type TB type
Dimensions
Shaft d(;ameter Outside giameter ngth Part Number Part Number
28 40 8 AE 1538 E5 AD 1538 EO
28 42 7 AE 1543 EA1 —
28 42 8 AE 1544 FO —
28 44 8 AE 1545 FO AD 1545 EO
28 44 11 AE 1546 EO AD 1546 EO
"""" 28 | 45 8 ~ AE1550F4 |  AD1s50FO
28 45 11 AE 1553 FO —
28 47 7 AE 1557 EA1 ==
28 47 8 AE 1558 FO —
28 48 8 AE 1562 F1 AD 1562 EO
28 | 48 | 1| AE 1563 AO | AD 1563 EO
29 45 9 AE 1630 EO —
30 42 8 AE 1666 FO AD 1666 EO
30 44 7 = AD 1671 GO
30 45 8 AE 1679 AO AD 1679 GO
30 | 45 | 1 ~ AE 1681 E1 | AD 1681 EO
30 46 7 AE 1688 EO —
30 46 9 AE 1689 E1 =
30 46 10 AE 1690 EO ==
30 a7 8 AE 1692 E1 —
30 a7 | 10 ------ “”A-E-1693 e1 | =T
30 48 7 AE 1699 EA1 AD 1699 EO
30 48 8 AE 1700 EO —
30 48 11 AE 1702 EO =
30 50 i AE 1704 EO —
""""" 30 | 50 8 AE1705G0 |  AD1705E0
30 50 11 AE 1709 AQ AD 1709 EO
30 50 13 AE 1712 EO —
30 52 8 AE 1720 EO AD 1720 EO
30 52 11 AE 1723 FO _! AD 1723 EO
30 52 12 AE 1724EO0 | =
30 55 12 AE 1736 E1 —
30 55 14 AE 1738 EO w—
31 45 9 AE 1794 EO —
32 _ 45 8 == AD 1880 EO
32 | 48 8 | AE1894GO ~ AD 1894 EO
32 52 8 AE 1902 EO AD 1902 E1
32 52 11 AE 1904 A0 AD 1904 FO
32 54 10 AE 1910 EO e
33 44 8 = AD 1929 F1

— g5 — H-29



NOK Standard Qil Seals

TcType TBTvDe ) L ’

Materlal Nitrile (NBR) T f
.The sectional view on the right shows 2 5 2
the typical profile of the seal type. 1
R N N
TC type TB type
Dimensions [
Shaft didameter Outside giameter Wigth Part Number Part Number
33 50 11 AE 1935 E1 | —
34 52 11 AE 1975 EO _ —
34 54 11 AE 1978 A0 AD 1978 EO
35 48 8 AE 2048 KO AD 2048 FO
35 50 7 AE20s6EO | o —
----------- 35 50 8 ‘AE 2057 A0 I I AD 2057 G2
35 50 12 AE 2061 EO —
35 52 7 AE 2066 EO AD 2066 EO
35 52 8 AE 2067 E1 e
35 52 9 AE 2068 EO =
35 52 A AE 2071 FO | AD 2071 E1
35 52 12 AE 2072 EO AD 2072 EO
35 55 8 AE 2081 EO AD 2081 FO
35 55 9 AE 2083 E1 AD 2083 EO
35 55 B N AE 2084 EO =
""""" 3 | 55 11 ' AE 2085 AO |  AD 2085 GO
35 55 12 AE 2086 E1 s
35 60 12 AE 2107 E1 | AD 2107 EO
35 60 14 AE 2108 EO ' AD 2108 FO
35 62 12 AE 2121 F1 —
""""" 3 | 58 | 12 |  AE2170EO0 |  —
87 53 7 AE 2196 EO ==
38 50 8 AE 2218 EO —
38 55 8 AE 2230 EO AD 2230 10
38 55 9 | AE2231F0 AD2231E0
g : - { T 1 g -
38 58 8 AE 2239 EO AD 2239 EO
38 58 11 AE 2240 A0 AD 2240 10
38 58 13 AE 2242 EO —
38 | 60 | o1t AE2245E0 o =
38 62 9 AE 2249 EO ' —
38 62 11 AE 2250 EO ==
40 52 ' 8 AE 2343 EO AD 2343 EO
40 55 8 AE 2359 HO AD 2359 GO
40 55 ‘ 9 AE23861EO | - e
""""" 40 | s | 10 | = AE 2366 EO —
40 58 8 AE 2369 A0 AD 2369 FO
40 58 12 AE 2372 EO —
40 60 12 AE 2379 EO AD 2379 EO
40 | 62 | 8 | AE 2386 H1 AD 2386 EO

H-30 - %8 =



NOK Standard Oil Seals

CoTBy . .
TVDG TVPE “ s
Nitrile (NBR) *
.The sectional view on the right shows %J >
the typical profile of the seal type. |
RN N V3
TC type TB type
Dimensions
Shaft d(ijameter Qutside [c)iiameter Wigth Part Number Part Number
40 62 g & AE 2388 AO0 AD 2388 EO
40 62 12 AE 2390 KO AD 2390 |0
40 63 7 AE 2396 FO —
40 65 10 AE 2402 EO —
40 65 12 AE 2403 FO AD 2403 EO
""""" 40 | 65 14  AE 2405 E1 | AD 2405 EO
40 68 i — AD 7424 EO
42 55 9 AE 2483 EO —
42 60 9 AE 2493 EO AD 2493 EO
42 65 9 AE 2504 FO AD 2504 EO
42 65 | f2  AE 2507 AO ~ AD 2507 10
44 60 9 AE 2557 E2 —
44 62 10 AE 2560 EO —
45 60 9 AE 2643 EA1 AD 2643 GO
45 62 9 AE 2651 AO AD 2651 GO
“45 .......... .”62”“ __________ {é“““”“ e “"Afiééss =5
45 68 9 A E2666 EO AD 2666 G1
45 68 12 AE 2668 A0 AD 2668 GO
45 68 14 AE 2670 EO —
4 | ZQ __________ 12 AE 2676 EO AD 2676 EO
45 70 14  AE 2677 EO  AD 2677 EO
45 72 12 AE 2685 HO AD 2685 EO
46 64 11 AE 2716 EO et
48 62 9 AE 2775 EO —
48 _ 65 9 AE 2780 FO AD 2780 GO
.43. ---------- %6 ---------------------- é ---------- “"AE 2788 H1“““““""""""""-AD 2788 EOHUHHHMH
48 70 12 AE 2791 A0 AD 2791 EO
48 70 14 AE 2793 EO -
49 70 11 AE 2808 EO —
__________ 50 _ 65 9 o AD 2838 FO
50 | éé ---------- ."é__ ‘“Aéuéé;%mgannuuunu""““"“”AE)2847 FOHH"H"HW
50 68 10 AE 2848 GO r—
50 70 10 AE 2854 EO AD 2854 FO
50 70 11 AE 2856 EO —
50 70 _ 12 AE_???]_EO =
Sbnl ---------- %é ------------------ é ---------- -mAE 2861.E{hm““"_ --------- Aﬁ-QQG{“éé ---------------
50 72 10 AE 2862 E1 AD 2862 EO
50 72 12 AE 2864 A0 AD 2864 GO
50 72 14 — AD 2867 FO
50 80 12 AE 2887 EO —
— 97 —
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NOK Standard Oil Seals

1G..TB | |
Type, Type A N
| Material | Nitrile (NBR) | ﬁ
.The sectional view on the right shows - B fL@J =
the typical profile of the seal type. L Eoll I
N L N Nl
TC type TB type
Dimensions
Shaft d(ijameter Outside Siameter ' Witc)hh Part Number Part Number
50 80 14 AE 2888 EO AD 2888 FO
52 70 9 AE 2959 H1 AD 2959 FO
52 75 9 AE 2965 F1 —
52 75 12 AE 2967 AQ0 AD 2967 EO
52 75 14 AE 2969 EO ==
---------- 52 78 12| AE 2972 EO =
54 70 9 AE 3010 EO —
55 72 9 AE 3040 A0 AD 3040 FO
55 72 12 AE 3042 E2 AD 3042 EO
55 75 9 AE 3045 EO ==
"""""" 55 78 | 9 = - AD 3053 EO
55 78 12 AE 3055 A0 AD 3055 HO
55 78 14 AE 3056 EO B
55 79 13 AE 3059 EO s
55 80 10 AE 3061 EO s
e e e e e AD3062E0
55 85 14 AE 3072 FO AD 3072 EO
56 72 g AE 3092 E2 AD 3092 EO
56 78 9 AE 3093 EO =
56 78 12 AE 3094 EO AD 3094 EO
""""" 58 7 | 9 ~ AE 3148 F1 =
58 80 8 AE 3152 EO AD 3152 EO
58 80 12 AE 3154 A6 AD 3154 FO
58 | 90 11 AE 3159 EO —
60 75 9 AE 3193 FO AD 3193 FO
60 | 78 | 9  AE3204E0 | AD 3204 FO
60 80 12 AE 3213 E5 AD 3213 FO
60 80 13 AE 3215 EO —
60 82 9 AE 3220 EO AD 3220 EO
60 82 12 AE 3222 A0 AD 3222 10
60 | g2 | 14 'AE 3224EO0 | AD 3224 EO
60 85 12 AE 3234 F2 —
60 90 11 AE 3241 E1 —
60 90 13 AE 3243 EO =
60 90 14 AE 3244 EO AD 3244 EO
"""""" 62 80 | 9 AE 3290 E3  AD 3290 EO
62 85 9 AE 3295 EO AD 3295 EO
62 85 12 AE 3297 A0 AD 3297 F4
63 | 80 9 AE 3316 FO AD 3316 EO
63 85 12 AE 3321 EO AD 3321 E2

g8 —



NOK Standard Qil Seals

1G:.. 1B |
Type, Type gk
 Material | Nitrile (NBR) W
.The sectional view on the right shows _. 2
the typical profile of the seal type. | ; |
e |
TB type
Dimensions
Shaft dciiameter Outside [t.;liameter Wigth Part Number Part Number
65 88 12 AE 3400 AOD AD 3400 10
65 88 14 AE 3402 EO AD 3402 EO
65 90 13 AE 3409 A0 AD 3409 JO
65 95 14 AE 3414 F1 —
65 % 6 | ~AD 3415 EO
88 | 90 | 12 AE 3459A5 | AD z 3459 HO
68 g5 13 AE 3463 FO AD 3463 E9
70 88 12 AE 3505 F3 AD 3505 HO
70 90 12 AE 3513 EO —t
70 92 12 AE 3519 AO AD 3519 KO
70 | e2 | 4a | AEss21E0 T AD 3521 GO
70 85 13 AE 3527 EO AD 3527 HO
70 100 13 AE 8520 E2 —
70 100 14 — AD 3532 EO
1 _ 95 13 A_I_-:__3549 EO___ AD 3549 EO
72 RS LA— 94 _______ 10 ST e e BD 1423 E1_...
75 95 13 AE 3611 EO —
75 100 13 AE 3618 A0 AD 3618 10
75 1056 15 — AD 3631 FO
76 110 . = AD 3636 EO
"""""" 78 | 100 | i T Apsesa B0
80 100 12 AE 3733 EO —
80 100 13 AE 3734 EO =
80 105 13 AE 3744 A0 AD 3744 JO
80 105 15 ~ AE 3746 FO AD 3746 EO
80 | 115 | 15 | AE 3761 EO - AD 3761 E1
85 110 13 AE 3842 A0 AD 3842 |0
85 110 15 AE 3844 EO AD 3844 FO
85 115 15 AE 3852 EO AD 3852 EO
85 120 15 ~ AE 3855 EO AD 3855 EO
90 | 110 | as T Apsest B0
g0 115 13 AE 3932 A9 AD 3932 Jo
90 115 15 AE 3934 EO =
90 120 13 AE 3938 EO —
90 120 15 AE 3939 EO —
90 | 125 15 | AE 3944 FO ~ AD3944E0
90 125 17 AE 3945 EO AD 3945 EO
90 135 15 AE 3951 EO H==
95 115 13 AE 3984 EO =
95 120 13 AE 3994 A0 AD 3994 GO
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NOK Standard Qil Seals

b b
TcType TBType == e
I\flaterlai Nitrile (NBR) @ 2 6}@) s
'I::;3?;3"::0‘;;?;&;“5;;%?:,szf’ws 4 A A |
TC type TB type
Dimensions
Shaft dcijameter Outside giameter Wigth Part Number Part Number
95 120 15 AE 3995 EO —_
95 130 | 15 AE 4007 EO AD 4007 E3
95 130 ' 17 — AD 4008 EO
100 114 12 = AD 7700 EO
100 125 13 AE 4063 FO AD 4063 A0
100 | 126 | 15  AE4065E0 | AD 4065 FO
100 130 13 — AD 4073 E1
100 135 15 AE 4079 EO AD 4079 EO
100 135 17 — AD 4081 EO
105 135 14 AE 4153 EO AD 4153 A0
""""" 105 | 135 16 ~  — | AD41saEO
105 140 15 AE 4161 EO —
110 140 14 AE 4212 H7 AD 4212 A0
110 140 16 — AD 4214 EO
110 145 15 AE 4221 EO AD 4221 EO
""""" 110 | 145 | 17 - — |7 AD4222E0
112 145 14 AE 4237 EO AD 4237 EO
115 140 15 AE 4279 EO —
115 145 14 AE 4282 EO AD 4282 A0
115 145 16 — AD 4284 EO
""""" 115 | 10 | 16 | - " AD 4292 EO
120 150 14 AE 4346 HO AD 4346 A0
120 150 16 — AD 4349 FO
120 155 16 AE 4355 EO AD 4355 EO
120 155 18 1 — AD 4356 EO
""""" 125 | 155 | 14 ' AE 4399 FO | AD 4399 AO
125 155 16 AE 4400 FO AD 4400 FO
125 160 16 = AD 4404 EO
125 160 18 = AD 4405 EO
130 160 14 AE 4451 FO _ AD 4451 A0
130 --------- 160 ------------------- 16 ---------- _ il AD 4453 EO
135 160 14 — AD 4494 EO
135 165 14 AE 4498 E2 AD 4498 A0
135 175 16 — AD 4506 EO
140 160 14 AE 4535 GO —
""""" 140 | 170 | 14 | AE4Ba2E0 AD 4542 AO
140 180 16 = AD 4555 EO
140 185 16 AE 4558 EO —
145 175 14 AE 4581 EO AD 4581 A0
145 175 16 — AD 4582 EO
145 176 14 — AD 4584 EO

— 100 —



NOK Standard Oil Seals

b b
Tchpe TBTvpe ] S
 Material | Nitrile (NBR) l ﬁ g DA g
@The sectional view on the right shows V4R 4] )
the typical profile of the seal type. N B g! N \,H
TC type TB type
Dimensions
Shaft didameter Outside lgiameter Wigm Part Number Part Number
145 190 16 AE 4588 EO =
150 180 14 AE 4624 F6 AD 4624 A0
150 180 16 AE 4626 FO AD 4626 EO
155 180 156 AE 4666 EO ' —
155 _ 200 20 AE 4678 EO AD 4678 FO
_________ 160190 B i e a
160 190 16 —= AD 4713 A4
160 196 20 = AD 4718 EO
170 200 16 AE 4795 EO AD 4795 A0
__________ 170 | 205 | 16 | AE 4800 EO —
170 225 20 = AD 4815 F1
180 210 16 AE 4898 E5 AD 4898 A9
180 215 18 = AD 4905 EO
185 210 16 AE 4943 EA1 =
190 225 16 AE 4983 P2 AD 4983 A9
o pasinas - e P B S on e asass
200 235 18 === AD 5061 X4
200 240 17 == AD 5066 X0
200 240 20 AE 5068 E2 AD 5068 A8
210 250 16 —= AD 5138 EO
210 | 250 | 20 | — T AD 5140 A5
220 250 16 AE 5205 E1 =
220 255 18 AE 5208 G3 ' =
220 260 22 — AD 5216 A9
_________ 220 | 275 | 23 | AE 5224 EO | -
230 260 20 — i AD 5283 A0
230 270 16 AE 5289 EO —
230 270 20 AE 5290 EO =
240 | 270 | 20 | AESS41EO | . —
240 275 16 AE 5346 EO ' E==
240 275 18 == AD 5347 X3
240 280 19 = AD 5351 A6
250 285 18 — AD 5404 EO
_________ 250 | 310 25 — AD 5412 A0
s e e S s ————— e s
270 330 25 — AD 5523 A0
280 320 22 = AD 5562 E3
280 340 28 = AD 5572 AO
290 350 25 — AD 5597 A0
300 360 25 — AD 5640 A6

— 101 = H-35



NOK Standard Qil Seals

TG, TB:..

Acrylic rubber (ACM) oil seal

@®When ordering, please indicate the NOK part number and the relevant dimensions.
@Check the Guide to Allowable Operating Conditions on pages E-6 and E-7 for relevant information on the seal
selected before use.

Lip Material NOK T303

H-36 - 102 —



NOK Standard Qil Seals

TCType TBType

 Material | Acrylic (ACM) | ﬁ 1
®The sectional view on the right shows g =1
the typical profile of the seal type. A
i ES M )
TC type TB type
: Dimensions
Shaft dci!ameter Outside [d)iameter Wigth Part Number Part Number
9 22 7 AE 0205 EO —
12 22 7 AE 0371 LO —
15 30 T AE 0598 At =
16 30 Fd AE 0687 A1 =
18 35 8 - AD 0829 EO
20 T : | AE 1012 JO “AD 1012 GO
20 35 8 AE 1013 EO -
22 38 8 AE 1133 FO —
22 40 9 AE 1139 EO ==
22 42 10 = AD 1147 GO
""" 24 | 40 | 8 | AE 1260 A1 D
25 40 8 AE 1314 A1 AD 1314 EO
25 45 10 — AD 1337 HO
26 42 8 AE 1474 A1 —
28 45 8 AE 1550 EO =
........... e S = e S AD1563 7
30 45 8 AE 1679 A1 AD 1679 FO
30 50 8 AE 1705 FO =
30 50 11 =i AD 1709 FO
32 50 10 AE 1896 EO ==
""""" 32 52 | 8  AE 1902 GO =
32 52 11 AE 1904 A1 =
35 50 8 AE 2057 HO AD 2057 FO
35 55 11 AE 2085 A1 AD 2085 FO
%8 . 55 . AE2230HO | R
----------- 38 58 11 ”““-AE 2240 A1"""""“ : —_
40 58 8 AE 2369 A1 —
40 62 11 AE 2388 A1 AD 2388 PO
40 64 12 AE 2398 EO —
42 60 BT AE2493F0 | =N
"""""" 42 65 12 ' AE 2507 A1 —
45 62 9 AE 2651 A1 AD 2651 FO
45 68 12 AE 2668 A1 AD 2668 10
48 70 12 AE 2791 A1 —
__________ 50 | .68 9 . AE 2847 A7 | SO S
50 72 12 | AE 2864 A1 AD 2864 HO
52 75 12 AE 2967 A1 —
55 72 9 AE 3040 A1 —
56 78 12 AE 3055 A1 AD 3055 10
55 80 12 — AD 3062 FO
= 103 —
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NOK Standard Qil Seals

TcType TBType

| Material | Acrylic (ACM) !

.The sectional view on the right shows
the typical profile of the seal type.

TC type
Dimensions
Shaft dcijameter Outside giameter W}t;:hh Part Number Part Number
58 80 ' 12 AE 3154 A7 —
60 | 82 12 AE 3222 A1 AD 3222 SO
60 85 12 AE 3234 EO —_
62 85 12 AE 3297 A1 AD 3297 EO
65 _ 88 12 AE 3400 A1 AD 3400 KO
___________ 6590 .r e T
68 90 12 AE 3459 A1 AD 3459 EO
70 92 12 AE 3519 A1 AD 3519 GO
70 95 13 AE 3527 A1 AD 3527 G1
___________ 75 | 100 | 18 | AES618A1 |  AD3618J0
80 100 13 ' AE 3734 FO =
80 105 13 AE 3744 A1 AD 3744 HO
85 110 13 AE 3842 A1 AD 3842 H1
90 1156 13 AE 3932 A1 AD 3932 |1
90 125 17 s AD 3945 FO
- 95 | 120 13 | AE 3994 A1 AD 3994 JO
100 125 13 AE 4063 GO AD 4063 A1
105 135 14 — AD 4153 A1
110 140 14 AE 4212 F1 AD 4212 A1
115 145 14 _ — AD 4282 GO
......... s e s —— R T e
125 155 14 — AD 4399 A5
130 160 14 — AD 4451 A1
135 165 14 o AD 4498 A1
140 170 | 14 — @l ] AD 4542 A1
145 | 175 | A - AD 4581 A1
150 180 14 — AD 4624 A1
170 200 16 — AD 4795 EO
170 225 16 = AD 4814 X0
180 210 16 =AU AD 4898 E1
200 235 | 18 | — T AD 5061 X0
210 265 25 — AD 5147 E2
240 275 18 — AD 5347 X0
1
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NOK Standard Oil Seals

Tchpe, TBTy‘pa

Silicone rubber (VMQ) oil seal

@When ordering, please indicate the NOK part number and the relevant dimensions.
@Check the Guide to Allowable Operating Conditions on pages E-6 and E-7 for relevant information on the seal
selected before use.

Lip Material NOK S728 ‘

— 05— H-39
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NOK Standard Qil Seals

TG TB | |
Type, Type iy —
 Material | Silicone (VMQ) @
.The sectional view on the right shows a a
the typical profile of the seal type. I{\‘I ] = {\, | \
| 2]
TC type TB type
Dimensions =,
Shaft dcijameter Outsidegiameter : Wit()jth Part Number Part Number
8 22 7 AE 0158 A2 —
10 25 7 AE 0279 A2 —
12 25 7 AE 0382 A2 —
16 30 7 AE 0687 A7 AD 0687 F1
LA 2 8 ~ _AD 0751 EO
17 35 8  AE 0760 A2 - -
18 385 8 AE 0829 A2 —
20 35 8 AE 1013 A2 =
20 36 7 AE 1017 G1 —
22 42 (AT AE 1148 A2 -
25 40 | 8 | AE 1314 A8 —
25 45 11 AE 1338 A2 —
28 48 11 AE 1563 A2 —
30 45 8 AE 1679 A4 —
___________ 30 | 50 1| AEt79A2 | —
32 52 | 1M1 AE 1904 A7 -
35 50 8 AE 2057 F1 S
35 55 11 AE 2085 Q2 AD 2085 N1
38 58 2l | AE 2240 A7 o
40 58 8 AE 2369 A9 | —
"""""" a0 | 62 11 " AE 2388 A6 AD 2388 J1
42 65 12 AE 2507 A2 AD 2507 K1
45 62 9 AE 2651 A8 —
45 68 12 AE 2668 HO —
48 70 12 AE 2791 A2 =
50 70 4 | AE 2864 A9 o
52 70 9 AE 2959 EO ==
52 5 12 AE 2967 A2 —
55 72 9 AE 3040 A7 —
55 78 12 AE 3055 A9 AD 3055 J2
57 | 77 12 AE 3106 E2 I
60 82 12 AE 3222 A2 =
65 88 12 AE 3400 A7 AD 3400 J2
65 90 13 AE 3409 A6 AD 3409 G1
__________ 70 | 88 18 | — | AD 3505 Ji
70 92 12 "AE 3519 A7 | . —_
70 95 13 AE 3527 A9 AD 3527 G4
75 100 13 AE 3618 A2 AD 3618 G2
80 100 12 AE 3733 G1 —_
80 105 13 AE 3744 A7 AD 3744 F3
— 106 —



NOK Standard

Oil Seals

b
chpe TBTvpe il
DEEEN  Ssilicone (VMQ) {
.The sectional view on the right shows = 8
the typical profile of the seal type.
Y g N Y .3
TC type TB type
Dimensions
Shaft ddiameter Outside [giiameter Wil():ith Part Number Part Number
85 110 13 AE 3842 FO AD 3842 G2
a0 115 13 AE 3932 St AD 3932 G2
95 120 13 AE 3994 F1 =
100 125 13 AE 4063 JO AD 4063 A9
105 135 14 ~ AE 4153 H2 AD 4153 A4
........... oy e s oo e e
115 145 14 — AD 4282 G2
120 150 14 — AD 4346 A2
125 155 14 AE 4399 10 AD 4399 A2
130 160 14 AE 4451 H1 AD 4451 A4
135 165 EV R - AD 4498 G5
140 170 14 == AD 4542 A2
145 175 14 AE 4581 GO AD 4581 A2
150 180 14 = AD 4624 A8

107 —
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NOK Standard Oil Seals

1G:,.. TB:

Fluorocarbon rubber (FKM) oil seal

@ When ordering, please indicate the NOK part number and the relevant dimensions.
@ Check the Guide to Allowable Operating Conditions on pages E-6 and E-7 for relevant information on the seal
selected before use.

Lip Material NOK F585

H-42 — 108 —



NOK Standard Oil Seals

TcType TBType 1 -

Fluorocarbon (FKM) o { | I

.The sectional view on the right shows
the typical profile of the seal type.

#D
#D

A g A 3 |

3
TC type TB type
Dimensions
Shaft d(ijameter Outside giameter Wigth Part Number Part Number
8 22 7 AE 0158 F2 AD 0158 A3
10 25 7 — AD 0279 A3
12 25 7 AE 0382 K1 AD 0382 A3
14 28 7 AE 0526 FO AD 0526 A4
a5 |8 T =l ADOS59BA3
16 | 30 7 - ) ~ AD 0687 A3
17 35 8 AE 0760 FO AD 0760 A3
19 35 8 == AD 0875 A3
20 35 8 AE 1013 F2 AD 1013 A3
20 40 1 - AD1033A3 _____________
i o3 42 11 =T AD 1148 A4
24 40 8 == AD 1260 A3
25 40 8 AE 1314 J1 AD 1314 A3
25 45 11 AE 1338 G2 AD 1338 A3
28 48 L = AD 1563 A6
30 45 8 | —m———— AD 1679 A3
30 50 11 AE 1709 J2 AD 1709 A3
32 52 11 — AD 1904 A3
35 50 8 — AD 2057 A5
35 55 11 AE 2085 K4 AD 2085 A3
38 58 | 11 = AD 2240 A3
40 55 8 — AD 2359 H1
40 58 8 —_— AD 2369 A5
40 62 11 = AD 2388 F3
42 65 12 == | AD 2507 A3
""""" 45 | 82 9  AE2651 F4 |  AD 2651 A3
45 68 12 — AD 2668 A4
48 70 12 == AD 2791 A3
50 68 9 — AD 2847 A6
50 72 12 AE 2864 J1 B ~__AD 2864A3
52 75 12 | e B A02967 A3
55 72 9 — AD 3040 A6
55 78 12 AE 3055 E2 AD 3055 A3
58 80 12 — AD 3154 A3
60 78 9 ~ AE 3204 G2 e
60 82 12 AE 3222 GO AD 3222 A3
65 88 12 AE 3400 F1 AD 3400 A3
65 90 13 AE 3409 F4 AD 3409 A5
68 95 13 AE 3463 EO =
70 88 12 AE 3505 G3 —

— 109 — H-43



NOK Standard Oil Seals

£
Type, Type N
I > &
PEREN Fluorocarbon (FKM)
.The sectional view on the right shows 2] g
the typical profile of the seal type. / .
g | A R
TB type
Dimensions
Shaft dciiameter Outside g'rameter Wiéith Part Number Part Number
70 92 12 AE 3519 M3 AD 3519 A3
70 a5 13 = AD 3527 A3
75 100 13 AE 3618 F3 AD 3618 A5
80 105 13 = AD 3744 A3
____________ 85 | 110 o’ | = .| .. Abgssa2A3
90 115 | 13 | AE 3932 A6 "~ AD 3932 HO
95 120 13 — AD 3994 A3
100 125 13 AE 4063 10 AD 4063 A4
100 135 156 AE 4079 F1 —
105 135 14 = AD 4153 A5
TH10 ] a0 | e | = " AD 4212 A3
115 145 14 — AD 4282 A3
120 150 14 = AD 4346 A9
125 165 14 — AD 4399 E1
130 160 | 14 = ~ AD 4451 A3
135 165 RV — AD 4498 A6
140 170 14 - AD 4542 A3
145 175 14 — AD 4581 FO
160 180 14 = AD 4624 A3
160 190 16 = ~ AD 4713 A9
""""" 170 200 [T | — ~ AD 4795 A3
180 210 16 — AD 4898 A3
190 225 16 — AD 4983 A4
200 240 20 = AD 5068 A3
210 250 . 20 ... B fo. AD 5140 A3
""""" 220 | 260 | 22 | — ~ AD 5216 A5
230 260 20 = AD 5283 EO
240 280 19 = AD 5351 A3
250 310 25 = AD 5412 A3
260 320 25 S AD 5471 A3
“o80 | ma0 |2 | T ADss72A3
290 350 25 — AD 5597 A3
300 360 25 —_ AD 5640 A7
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NOK Standard Oil Seals

TCKType (new fabric seal)

Nitrile rubber (NBR) +
New fabric (FH) oil seal

@ When ordering, please indicate the NOK part number and the relevant dimensions.

@®Check the Guide to Allowable Operating Conditions on pages E-6 and E-7 for relevant information on the seal
selected before use.

Lip Material NOK A727 + NOK 31FH

=1 = H-45
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NOK Standard Oil Seals

Tc KTvpe

DEE Nitrile (NBR) + New fabric |

@®The sectional view on the right shows

the typical profile of the seal type.

Dimensions
Shaﬂdéameter Outsidel:d)iameter Wiéhh Part Number
20 40 11 AE 1033 PO
25 45 11 AE 1338 SO
30 50 11 AE 1709 PO
35 55 11 AE 2085 VO
40 | 82 | 11 | AE2388Q0
"""" 45 | 68 | 12 | AE 2668 TO
50 72 12 AE 2864 QO
55 78 12 AE 3055 QO
60 82 12 AE 3222 QO
65 | 88 | 12 | AE3400 PO
70 | o5 | 13 AE 3527 PO
75 100 13 AE 3618 PO
80 105 13 AE 3744 PO
85 110 13 AE 3842 QO
90 115 13 AE 3932 PO
95 | 120 13 | AE 3994 PO
100 125 13 AE 4063 PO
110 140 14 AE 4212 PO
= 12—



NOK Standard Qil Seals

VG...VB:,.

Nitrile rubber (NBR) oil seals

@®When ordering, please indicate the NOK part number and the relevant dimensions.
@Check the Guide to Allowable Operating Conditions on pages E-6 and E-7 for relevant information on the seal
selected before use.

NOK A727: Shaft diameter class 150 mm or smaller

e NOK A941: Shaft diameter class 150 mm or larger

- 113 — H-47
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NOK Standard Qil Seals

chype VBType

atenal

Nitrile (NBR)

®The sectional view on the right shows
the typical profile of the seal type.

N

N \ A \
VC type VB type
Dimensions
Shaft d(ijameter Outside giameter Witc)ith Part Number Part Number
7 16 6 — AF 0082 E2
7 20 5 AG 0089 A0 AF 0089 E3
8 14 4 AG 0123 E2 AF 0123 F2
8 18 4 AG 0141 E2 ==
8 22 5 AG 0156 AO —
S G £ s e B e i S e
10 20 4 AG 0256 EO AF 0256 EO
10 25 5 AG 0276 A0 AF 0276 EO
12 22 4 AG 0369 EO AF 0369 E2
12 25 5 AG 0380 A0 AF 0380 EO
---------- 12 30 6 AGDSQ1 EO AF 0391 EO
12 32 5 AG 0397 EO —
13 28 5 AG 0477 AO =
14 24 4 — AF 0511 FO
___________ 14 24 6 AG 0514 EO AF 05_14__E0
14 28 __________ 5 "--A-(f-.‘;-0524 AO ---- I AF 0524 EO
14 34 6 AG 0538 EO ==
15 25 4 AG 0585 EO AF 0585 EO
15 30 4 AG 0595 FoO AF 0595 EO
15 30 5 AG 0596 A0 AF 0596 EO
"""""" 15 | 32 | 6 |  AGOB02E0O |  AFO0B02EO0
15 35 6 AG 0608 EO AF 0608 EO
16 24 4 AG 0668 EO AF 0668 EO
16 28 4 — AF 0682 E2
16 30 5 AG 0686 A4 —
"""""" 17 | 380 s  AFO0741F1
17 30 7 AG 0743 EO —
17 32 6 AG 0749 EO AF 0749 EO
17 35 5 AG 0757 AOD —
18 30 5 - AF 0814 EO
e - I T e
18 38 7 AG 0838 EO —
19 35 6 AG 0873 AO AF 0873 EO
19 40 6 — AF 0882 FO
20 26 6 —_ AF 0964 F1
20 | 32 s | AG 0994 E1 ~ AF 0994 GO
20 34 5 AG 1001 EO =
20 35 6 AG 1010 A0 AF 1010 FO
20 40 5 AG 1027 A0 AF 1027 EO
20 40 7 AG 1029 EO —
- 114 —



NOK Standard Oil Seals

chVIJE VBType rbi a _—H .-

| Material | Nitrile (NBR) s k
'TQ;?ti‘i;?éﬁ";'o‘f’:ii‘"o??h‘ehiel?’2,‘,32,"“‘5 A 13 M
VC type VB type
Dimensions
Shaft dciiame!er QOutside [c)liameter Wigth Part Number Part Number
20 42 6 AG 1035 EO —
20 47 6 - AF 1047 EO
21 40 7 AG 1092 EO —
22 32 5 — AF 1113 E2
22 | 34 5 _AG 1119 EO -
22 | es | 5 AG 1124 F0 | AF 1124 EO
22 38 6 AG 1132 EO AF 1132 EO
22 42 5 AG 1144 A0 AF 1144 EO
22 47 7 AG 1161 EO —
___________ 28 | 32 rd ~ AG 1213 E8 -
e e S e S e
24 38 5 AG 1250 EO AF 1250 EO
24 40 6 AG 1258 A0 AF 1258 GO
24 47 5 AG 1268 EO —
25 35 5 AG 1291 EO AF 1291 EO
""""" 25 | 8 | 5 |7 Aaci1303E0 | T AF1s03F2
25 40 5 AG 1311 A0 AF 1311 GO
25 40 6 AG 1312 AO AF 1312 EO
25 41 6 AG 1317 EO —
________ 25 42 5 AG 1321 EO —
25 a5 | 5 | AG 1333 EO | AF 1333 E0
25 45 7 AG 1334 EO AF 1334 EO
25 47 5 AG 1347 EO AF 1347 EO
25 ' 47 6 AG 1348 E1 AF 1348 EO
25 50 5 AG 1359 E1 AF 1359 EO
........... e e R e T e S
26 42 6 AG 1473 A0 —
26 48 6 AG 1479 EO AF 1479 EO
27 42 7 AG 1510 EO —
27 47 8 AG 1517 A0 AF 1517 EO
28 40 | 5 | AG 1535 EO ~ AF1535GO0
28 45 6 AG 1548 EO AF 1548 EO
28 47 5 AG 1556 EO AF 1556 EO
28 48 5 — AF 1560 EO
28 48 | 6 AG 6759 A0 —
28 50 i 6 | AG 1568 EO | AF 1568 FO
30 40 5 AG 1654 EO AF 1654 EO
30 42 5 AG 1663 FO AF 1663 EO
30 45 6 AG 1676 A0 AF 1676 EO
30 46 5 AG 1686 EO AF 1686 EO
30 48 6 AG 1698 EO —

= 11§ = H-49
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NOK Standard Qil Seals

G, B b
chype BType - "
Mater:al Nitrile (NBR) gl k 2
e e N g M V3
VC type VB type
Dimensions
Shaft déameler Qutside Isi'tametar Wi;ith Part Number Part Number
30 50 5 AG 1703 AQ AF 1703 EO
30 50 8 AG 1705 EO AF 1705 EO
30 52 5 AG 1717 EO AF 1717 EO
30 55 5 AG 1731 EO AF 1731 EO
___________ 30 | s | 5 | AG1741E0 AF 1741 E1
32 45 5 AG 1876 EO | AF 1876 EO
32 48 6 AG 1892 EO =
32 52 5 AG 1899 A0 AF 1899 EO
34 54 8 AG 6760 AOQ —
I s | I — AF 2033 EO
35 47 5 'AG 2039 EO  AF 2039 EO
35 48 5 AG 2044 E1 —
35 50 5 AG 2053 EO AF 2053 EO
35 50 6 AG 2055 A0 AF 2055 EO
__________ 35 B 52 5_ AG 2064 EO AF 2064 EO
35 55 5 | AG 2079 AO ~ AF 2079 FO
35 55 8 AG 2081 EO AF 2081 EO
35 60 5 AG 2102 EO AF 2102 EO
35 62 6 AG 2115 EO e
___________ 8 | s | & | . — | AF2215E0
38 54 6 AG 2228 EO -
38 55 6 AG 2229 EA1 AF 2229 EO
38 58 5 AG 2237 EO —
38 58 8 AG 2239 A0 AF 2239 EO
38 64 5 —= AF 2253 EO
""""" 40 52 5 | AG2340E0 " AF 2340 FO
40 55 5 AG 2357 E1 AF 2357 EO
40 58 6 AG 2367 AO AF 2367 EO
40 60 5 AG 2373 EO AF 2373 EO
4 62 | 5 _AG2382EO0 | AF 2382 E3
40 62 6 AG 2383 A0 AF 2383 E0
40 62 8 AG 2386 EO AF 2386 EO
40 65 5 AG 2399 EO AF 2399 EO
40 65 6 AG 2400 EO AF 2400 EO
42 55 6 AG 2480 E1 AF 2480 EO
42 | 55 E — AF 2481 EO
42 60 T AG 2492 FO AF 2492 EO
42 65 9 AG 2504 A0 AF 2504 EO
45 60 6 AG 2640 E1 AF 2640 EO
45 62 7 AG 2649 AOD AF 2649 EO
45 65 5 — AF 2655 EO
= 11§ -



NOK Standard Oil Seals

CTVDBVBType oo, . s

M :
¢D

Materlal Nitrile (NBR)
'In:;;?;m';;::;“:,?:‘h‘e“s;;?';;sz?“ N RE A N
VC type VB type
Dimensions
Shaft dciiameter Outside Ec)]fameter Wilgith Part Number Part Number
45 68 6 AG 2664 AQ AF 2664 EO
45 68 9 AG 2666 AOD AF 2666 EO
45 70 6 AG 2674 EO ==
45 72 6 AG 2682 EO AF 2682 EO
48 62 6 | AG 2772 EO —
N B - T S T e o
48 65 7 AG 2779 EO AF 2779 EO
48 70 6 AG 2787 A0 AF 2787 E2
50 65 6 AG 2835 EO AF 2835 EO
50 68 7 AG 2846 A0 AF 2846 EO
"""""" 50 72 5 -~ AG 2859 EO | T o
50 72 6 AG 2860 A0 AF 2860 EO
50 72 9 AG 2861 EO —
50 80 6 AG 2883 EO AF 2883 EO
50 80 7 AG 2884 EO AF 2884 EO
52 70 7 AG 2958 EO AF 2958 EO
52 75 9 AG 2965 A0 —_—
55 70 6 AG 3034 EO AF 3034 E2
55 72 7 AG 3038 A4 AF 3038 EO
__________ e R R o
55 78 9 AG 3053 A0 —
56 70 6 AG 3088 E1 AF 3088 EO
58 72 6 AG 3143 EO —
58 75 7  AG 3147 E2 AF 3147 EO
__________ i B~ e e e e
58 80 6 AG 3151 EO —
58 80 9 AG 3152 A0 AF 3152 EO
60 75 6 AG 3191 E1 AF 3191 EO
__________ 60 | .78 | 7 |  AG3208E0 | AF3203G0
60 82 6 AG 3217 A4 AF 3217 EO
60 82 9 AG 3220 EO AF 3220 EO
60 85 6 AG 3230 E1 AF 3230 EO
60 90 7 AG 3240 EO AF 3240 EO
62 75 6 AG 3283 Ef =
""""" 62 | 8 | 6  AG 3293 A0 |  AF3293E0
63 80 7 AG 3315 E1 AF 3315 FO
65 85 9 AG 3393 EO —
65 88 5 AG 3397 E3 —
65 88 6 AG 3398 A0 AF 3398 EO
68 90 7 AG 6761 A0 —
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NOK Standard Oil Seals

chype VBTvpe @ ]

’
 Material | Nitrile (NBR) S % =
O il iotie o e e e 4 S N \ 3l
VC type VB type
Dimensions
Shaft déameter Outside I__r)jiau'neter Wiéﬂh Part Number Part Number
70 88 7 AG 3503 EO —t
70 a0 10 AG 3512 E1 AF 3512 EO
70 92 5 AG 3515 EO =
70 92 7 AG 3516 A0 AF 3516 EO
70 92 12 AG 3519 EO —
"""""" 70 |  es | 7 |  Agew2A0 |  —
74 95 i AG 3584 AD =
75 100 7 AG 3613 A4 AF 3613 EO
75 100 8 AG 3614 EO AF 3614 EO
80 95 6 AG 3723 Ef AF 3723 EO
R 100 | r " AG3729E1 |  AF3729E0
80 105 7 AG 3739 A4 —
80 110 7 AG 3752 E1 =
85 100 9 AG 3830 EO —
85 105 9 AG 3833 FO —
"""""" 8s | 110 | 7 AG 3939 A4 =
85 110 8 == AF 3840 EO
a0 115 5 AG 3926 EO —
90 115 13 AG 3932 FO —
a5 115 9 AG 3982 EO —
95 | 120 | s | AG 3990 EO ~ AF3990E0
95 135 13 AG 4010 EO —
100 125 8 AG 4059 EO AF 4059 E1
105 150 12 = AF 4166 EO
110 140 8 AG 4208 E2 —
110 150 | 15 | — ~ AF4225E0
112 130 7 AG 4233 EO =
115 135 8 AG 4275 EO =
115 140 13 = AF 4278 EO
120 150 14 = AF 4346 EO
e e + i i e TR e R e
140 165 15 — AF 4539 EO
140 170 10 —_ AF 4540 EO
140 170 14 AG 4542 EO —
165 190 13 — AF 4736 E1
""""" 195+ | 220 | 15 | — | AF5018E0
200 230 16 = AF 5054 E2
220 255 12 AG 5206 E1 —
240 280 15 AG 5349 EO —
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NOK Standard Qil Seals

Kchpe, KBTvpe

Nitrile rubber (NBR) oil seals

@ When ordering, please indicate the NOK part number and the relevant dimensions.
@Check the Guide to Allowable Operating Conditions on pages E-6 and E-7 for relevant information on the seal
selected before use.

Lip Material NOK A727
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NOK Standard Qil Seals

KcType KBTvpe |

| Material | Nitrile (NBR) ﬁ *
.The sectional view on the right shows a a2
the typical profile of the seal type. i) | 1
m 3| i S
KC type KB type
Dimensions
Shaft déameter Qutside I:c;iameter Wigth Part Number Part Number
10 25 7 AG 0279 EO —
15 30 7 AG 0598 EO AF 0598 E2
15 35 g AG 0610 EO ==
18 28 6 AG 0807 EO —
19 40 6 — AF 0882 EO
20 | 8 | 7 AG 1024 EO | — T
22 38 8 = AF 1133 E1
30 45 8 AG 1679 F1 e
32 52 8 == AF 1902 FO
38 52 6 — AF 2221 EO
38 | 55 | - — ~ AF 2230 E1
40 62 8 AG 2386 FO =
45 62 6 o= AF 8088 EO
45 62 9 AG 2651 F1 —
___________ 48 65 9 - AF 2780 EO
< a5 = Y Eo R s e A
64 82 g — AF 3370 EO
65 88 14 AG 3402 EO —
90 115 13 AG 3932 EO —
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NOK Standard Oil Seals

TGV, TCN:,..

Nitrile rubber (NBR) oil seal

@®When ordering, please indicate the NOK part number and the relevant dimensions.

@Check the Guide to Allowable Operating Conditions on pages E-6 and E-7 for relevant information on the seal
selected before use.

Lip Material NOK A795

— 121 — H-55



NOK Standard Qil Seals

b b
chwpe TcNType [ S P
ater;al Nitrile (NBR) \\ @ S i '
@®The sectional view on the right shows AN al : a
the typical profile of the seal type. ;_ g | | o
.'ﬁ'. ﬁ] 2 | |h| 1 %f
TCV type TCN type
Dimensions
Shaft dcijameier Outside cr)iiameter Wiéith Part Number Part Number
7 20 7 AP 0090 EO —
8 18 7 AP 0145 EO =
8 22 7 AP 0158 FO —
10 25 7 AP 0279 EO —
12 25 7 AP 0382 EO =
13 .......... 28 ............ 7 .......... AP0478E0 .................... B S
14 28 7 AP 0526 FO —
15 30 7 AP 0598 AO —
16 30 7 AP 0687 FO —
17 35 8 AP 0760 EO =
........... 18 35 8 AP0829E0 e R T e
19 35 8 AP 0875 EO —
20 32 8 AP 0997 EO =
20 40 11 AP 1033 A0 —
22 35 8 AP 1127 EO —
22 | 42 D AP 1148 EO —
23 42 11 AP 1224 EO —
24 40 8 AP 1260 EO ==
25 40 8 AP 1314 HO —
25 45 11 AP 1338 AQ AP 1338 FO
S 42 __________ B AP”‘|' 474F0 ___________________________________ e
27 47 11 AP 1518 FO —
28 48 11 AP 1563 KO AP 1563 J4
30 42 i AP 1665 EO —
30 50 11 AP 1709 A0 AP 1709 H4
7 52 11| AP1904GO | AP 1904F3
34 54 11 AP 1978 FO AP 1978 G1
35 55 11 AP 2085 AQ AP 2085 G1
38 58 11 AP 2240 AQ AP 2240 G4
40 62 11 AP 2388 A0 AP 2388 E5
""""" 42 | 65 | 12 |  AP2s07GO AP 2507 H2
45 68 12 AP 2668 A0 AP 2668 G4
48 70 12 AP 2791 FO AP 2791 GO
50 72 12 AP 2864 A0 AP 2864 |3
52 7h 12 AP 2967 FO —
55 | 78 12 AP 3055GO | AP 3055 F3
58 80 12 AP 3154 EO =
60 82 12 AP 3222 GO AP 3222 B6
62 85 12 AP 3297 FO AP 3297 G3
65 90 13 — AP 3409 F1
H-56 = Jdi—




NOK Standard Qil Seals

chﬁme TCNType - -

Material | Nitrile (NBR) | 1 h N
@The sectional view on the right shows L\, & S = =}
the typical profile of the seal type. ) ‘1 H
N R A \ g
TCV type TCN type
Dimensions
Shaft d{;ameter Outside giameter Wigth Part Number Part Number
70 95 13 — AP 3527 B9
75 100 13 — AP 3618 G7
80 105 13 — AP 3744 K5
85 110 13 = AP 3842 H3
90 | 115 13 = AP 3932 B7
95 120 13 RSO AP Sooa BE
100 125 13 = AP 4063 BO
105 136 14 : — AP 4153 HO
110 140 14 = AP 4212 BO
115 ) 145 14 = AP 4282 GO
120 150 | 14 | EEGE AP 4346 B7
125 155 14 — AP 4399 EO
130 160 14 — AP 4451 G3
135 165 14 = AP 4498 GO
140 170 14 —— AP 4542 FO
""""" 150 | 180 | 14 | T — | Apae2aco
170 200 16 — AP 4795 FO
190 225 16 — AP 4983 EO
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NOK Standard Qil Seals

TGV.,..TCN.,..

Fluorocarbon rubber (FKM) oil seal

TCN type

@ When ordering, please indicate the NOK part number and the relevant dimensions.
@ Check the Guide to Allowable Operating Conditions on pages E-6 and E-7 for relevant information on the seal
selected before use.

Lip Material NOK F548
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NOK Standard Qil Seals

chwpe TcNTVPB -
L:m

Fluorocarbon (FKM) | N\ * ‘
.The sectional view on the right shows a )
the typical profile of the seal type. |
N ¥ & 3l |
TCV type
Dimensions
Shaft déameter . Qutside giameter Witc]jth Part Number Part Number
10 25 7 AP 0279 G1 =
15 30 7 AP 0598 F3 —
20 40 11 AP 1033 H3 —
25 45 11 AP 1338 G4 —
28 48 11 AP 1563 |2 —
_______ 30 I 50 1 1 AF' 1709 G3 =
35 55 11 AP 2085 H2 Fs
38 58 11 AP 2240 H2 s
40 62 11 AP 2388 F2 =
45 68 12 AP 2668 HO AP 2668 02
50 | 72 | 12 | AP 2864 JO | < —
55 78 12 — AP 3055 H8
60 82 12 — AP 3222 H4
70 95 13 =3 AP 3527 F1
80 105 13 — AP 3744 J6
90 -------- 115 ------------------- 13 ---------------------------- —_ ] AP 3932 H3
95 120 13 = AP 3994 HO
100 125 13 —- AP 4063 J1
110 140 14 =i AP 4212 GO
.. N N (N . S S, . S
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NOK Standard Oil Seals

Tc4Type,TB4Typa

Nitrile rubber (NBR) oil seal

@ When ordering, please indicate the NOK part number and the relevant dimensions.
@ Check the Guide to Allowable Operating Conditions on pages E-6 and E-7 for relevant information on the seal
selected before use.

Lip Material NOK A795
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NOK Standard Qil Seals

Tc4Type II.B4'Type| Ll .

[ Material | Nitrile (NBR) - D@ [
®The seq:tlona! v]ew on the right shows & : =}
the typical profile of the seal type. il S
A \ 3
TC4 type TB4 type
Dimensions
Shaft déameter Outside I:()ﬁameter Wi;ith Part Number Part Number
8 18 7 AR 0145 F2 —
10 20 T AR 0260 F2 —
12 25 7 AR 0382 E1 =
14 24 7 AR 0515 GO —
15 30 10 — AR 0600 E1
16 | 3 | 7 — AR 0687 E5
16 32 10 AR 0693 EA1 —_
17 38 7 = AR 0768 E1
18 35 11 AR 0832 E2 =
20 35 7 AR 1012 F3 AR 1012 E2
20 | s | 10 = AR 1032 E1
22 38 8 — AR 1133 E2
22 40 10 AR 1140 E1 —
22 42 11 — AR 1148 F2
25 38 | 7 AR 1306 FO —
........... 25 v 8 seckmpsses AR1314E2
25 45 10 = AR 1337 E8
28 45 8 AR 1550 F1 AR 1550 E1
28 48 11 — AR 1563 E1
30 . 50_ ____________________ 11 B AR 1709 F1 AR 1709 EO
32__ .......... 52 F SR SRR bt secacmsimt AR 1904 E1
35 52 12 — AR 2072 E2
35 55 11 — AR 2085 E2
36 52 11 = AR 2165 E1
38 55 | 8 AR 2230 E1 —
38 | 60 | 12 A AR 2246 E1
40 55 9 — AR 2361 EA1
40 62 12 AR 2390 H1 AR 2390 EO
45 68 12 AR 2668 F1 AR 2668 EO
48 70 12 AR 2791 E1 AR 2791 FO
50 ---------- 68 ---------- 9 "-AF! 2847 E1 _______________________ =
50 72 12 = AR 2864 E3
52 75 12 = AR 2967 EO
55 72 9 — AR 3040 E3
_______ 55 78 12 — AR 3055 E2
55 ---------- 80 ---------- 14 ---------- — -"-AFi 3063 EO
60 78 9 — AR 3204 EA1
60 82 12 = AR 3222 Ef1
60 82 14 = AR 3224 EO
65 88 12 = AR 3400 EO

— &=
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NOK Standard Oil Seals

Tc4Type TB4

M'atena

Nitrile (NBR)

@The sectional view on the right shows
the typical profile of the seal type.

N[

N \ N Vgl
TC4 type TB4 type
Dimensions
Shaft dcijarneter Outside [g.ﬁameter Wiéith Part Number Part Number
65 90 14 — AR 3410 EO
68 95 13 — AR 3463 F1
70 88 12 — AR 3505 E1
70 95 14 —_— AR 3528 E1
75 o5 | 10 = N AR3609 EO
T5 --------- 100 ----------- 1;4 — AR 3619 F1
78 100 13 — AR 3694 E1
80 100 14 = AR 3735 EO
80 105 14 — AR 3745 E1
80 110 18 s B AR3756 EO
""""" 85 110 | 14 — AR 3843 EO
a0 115 14 —_ AR 3933 EO
95 120 13 — AR 3994 E1
100 125 14 — AR 4064 EO
105 135 14 — AR 4153 E1
"""" 110 | 18 | 14 | = AR 4207 E2
110 140 14 e AR 4212 E2
120 145 14 — AR 4336 E1
120 150 14 AR 4346 G1 AR 4346 F1
125 150 14 — AR 4396 E1
S TR R S e R e
130 155 14 — AR 4445 EO
140 165 14 == AR 4538 E2
145 175 14 == AR 4581 E1
150 180 14 AR 4624 F1 AR 4624 G1 _
160 185 | 14 - — | AR4708E0
160 190 14 AR 4711 E1 —_
190 215 14 — AR 4971 E1
220 245 14 — AR 5201 EO
230 270 20 — AR 5290 E1
250 | 200 | 20 | — AR 5407 E1
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NOK General Oil Seals

TcJType (special PTFE)

Nitrile rubber (NBR) oil seal
Acrylic rubber (ACM) oil seal

@ When ordering, please indicate the NOK part number and the relevant dimensions.
@ Check the Guide to Allowable Operating Conditions on pages E-8 and E-9 for relevant information on the seal
selected before use.

NBR : NOK A103 + NOK 31BF

Lip Material ACM : NOK T302 + NOK 31BF

| Reference

The lip of this PTFE seal is easily scratched. Handle with care. Be sure to refer to
Chapter F for information on the design of the shaft and housing.
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NOK General Oil Seals

TGJ

Nitrile (NBR) + (PTFE)

Acrylic (ACM) + (PTFE)

@The sectional view on the right shows

H-64

the typical profile of the seal type.

Dimensions Part Number
Shptcamel S Nitrile rubber (NBR) Acrylic rubber (ACM)
20 35 8 GJ 1013 P1 GJ 1013 QO
20 40 11 GJ 1033 PO —
25 40 8 GJ 1314 PO GJ 1314 QO
25 45 11 GJ 1338 PO GJ 1338 QO
___________ 0 | 4 | 8 |  GJiwergPO |  GJ1e79 Q0
30 ‘ 50 11 GJ 1709 PO GJ 1709 QO
35 50 8 GJ 2057 PO GJ 2057 QO
35 55 11 GJ 2085 PO GJ 2085 QO
40 58 8 GJ 2369 PO GJ 2369 QO
___________ 4 | 62 11 GJ 2388 PO GJ 2388 QO
45 62 | o | GJ 2651 PO | GJ 2651 Q0
45 68 12 - GJ 2668 QO
50 68 9 GJ 2847 PO GJ 2847 QO
50 72 12 GJ 2864 PO GJ 2864 QO
55 72 9 GJ 3040 PO GJ 3040 QO
55 78 12 | GJ 3055 PO | GJ 3055 Q0
60 82 12 GJ 3222 PO GJ 3222 Q0
65 88 12 GJ 3400 PO GJ 3400 QO
70 92 12 GJ 3519 PO GJ 3519 QO
70 95 13 GJ 3527 PO -
75 100 | 13| GJ 3618 PO - GJ3618Q0
80 105 13 GJ 3744 PO -
85 110 13 GJ 3842 PO GJ 3842 QO
90 115 13 GJ 3932 PO —
95 120 13 GJ3994PO | GJ3994Q0
100 | 12 | 13| GJ 4063 PO GJ 4063 QO
105 135 14 GJ 4153 PO GJ 4153 QO
110 140 14 GJ 4212 PO GJ 4212 QO
115 145 14 GJ 4282 PO GJ 4282 QO
120 | 180 | 14 GJ4346PO |  GJ4346 Q0
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NOK General Oil Seals

SA1 JType',
VAJTvpe, KA3JTvpe_

(PTFE) seal

@®When ordering, please indicate the NOK part number and the relevant dimensions.
@Check the Guide to Allowable Operating Conditions on pages E-8 and E-9 for relevant information on the seal
selected before use,

Lip Material NOK 31BF

The lip of this PTFE seal is easily scratched. Handle with care. Be sure to refer to

Reference Chapter F for information on the design of the shaft and housing.
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NOK General Qil Seals

A1 e
TypA3JTVDe

VAJ:K %
ype .
Material | (PTFE) ; ®
@The sectional view on the right shows SA1J type KA3J type
the typical profile of the seal type.
Dimensions

Shaft dci’arneter Qutside E{Ji‘zameter Wiéith Part Number Part Number Part Number

20 40 11 — GJ 1033 EO GJ 1033 FO

25 45 11 — — GJ 1338 HO

28 48 11 — = GJ 1563 FO

30 50 11 GJ 1709 HO GJ 1709 10 GJ 1709 EA1
___________ 2 | s | v | o= | = | GJ1904GO

35 55 11 GJ 2085 FO GJ 2085 HO GJ 2085 10

40 62 11 — GJ 2388 HO GJ 2388 10

42 65 12 — GJ 2507 FO GJ 2507 GO

45 68 12 GJ 2668 F2 GJ 2668 10 GJ 2668 JO

50 | 72 12 | GJ2864H2 | GJ2864 10 | GJ2864 JO

55 78 12 GJ 3055 I1 GJ 3055 KO GJ 3055 FO

60 82 12 GJ 3222 J2 GJ 3222 KO GJ 3222 10

62 85 12 GJ 3297 HO = ==

65 90 13 GJ 3409 FO GJ 3409 GO GJ 3409 HO

70 95 13 GJ 3527 FO GJ 3527 HO GJ 3527 GO

75 100 | 13 ' GJ3618J1 | GJ3618KO | GJ3618LO0

80 105 13 GJ 3744 J5 GJ 3744 G1 GJ 3744 HO

85 110 13 GJ 3842 J1 — GJ 3842 10

90 115 13 GJ 3932 E2 GJ 3932 Jo GJ 3932 KO

95 120 13 GJ 3994 G4 — GJ 3994 KO

100 | 125 | 13 | GJ4063 J0 | GJ4063HO | GJ 4063 10

105 135 14 GJ 4153 LO GJ 4153 E2 ==

110 140 14 GJ 4212 TO =S =2

115 145 14 GJ 4282 F2 — GJ 4282 HO

120 150 14 GJ 4346 SO — ] GJ 4346 10
""""" 125 | 155 14 | GJ43g9HO | = — GJ 4399 GO

130 160 14 GJ 4451 JO GJ 4451 GO GJ 4451 HO

135 165 14 GJ 4498 J1 GJ 4498 10 =

140 170 14 GJ 4542 |0 — GJ 4542 F1

145 175 14 l_GJ 4581 HO_____ ________________ - -

150 180 14 GJ 4624 JO GJ 4624 10 —

160 190 16 GJ 4713 HO GJ 4713 FO —

170 200 16 GJ 4795 GO — _—

180 210 16 GJ 4898 HO — GJ 4898 EO
________ 190 | 225 | 16 | GJ4983GO |  — N

200 240 20 GJ 5068 |0 — —
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NOK General Oil Seals

Dcwpe, DBType;

Nitrile rubber (NBR) oil seal
Acrylic rubber (ACM) oil seal

@®When ordering, please indicate the NOK part number and the relevant dimensions.
@ Check the Guide to Allowable Operating Conditions on pages E-8 and E-9 for relevant information on the seal
selected before use,

Lio Material NBR : NOK A727
P ACM : NOK T303
If you wish to use the D type oil seal with non-standard dimensions,
Reference : ;
use two S Type oil seals together instead.
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NOK General Qil Seals

DcType DBType

M Nitrile (NBR) s
atenai .
Actrylic (ACM) N R
@The sectional view on the right shows '
the typical profile of the seal type. DC type DB type
Dimensions Part Number Part Number
Shaft diameter |Qutside diameter| ~ Width Nitrile rubber Acryhc rubber Nitrile rubber Acrylic rubber
d D b (NBR) (ACM) (NBR) (ACM)
20 35 10 AW 1015 EO — — —
22 40 10 AW 1140 E1 — B =
35 55 11 AW 2085 E1 == — e
45 70 15 — — — AW 2678 EO
50 72 18 — — AW 2870 JO —
""""" 55 | 78 | 18 — — AW 3057 EO0 | @ —
60 82 18 — — AW 3225 EO =
60 85 22 = — — AW 3237 FO
65 90 13 AW 3409 EO — = —_—
70 92 14 — AW 3521 FO = —
70 | 92 | 15 | = AW 3522 E1 | — —
75 100 20 — — AW 3623 EO —
80 105 20 — = == AW 3747 10
90 115 20 s = AW 3935 E1 AW 3935 FO
90 125 28 — == AW 3946 EO —
95 | 120 | 20 | - — | — = AW 3997 FO
100 125 20 — — AW 4068 EO —
110 140 22 — = AW 4215 E1 —
115 145 22 —_ — — AW 4287 FO
125 155 22 = = = AW 4401 EO
130 | 160 | 22 | SUE = AW 4455 EQ

=g =



NOK General Oil Seals
0C...

Nitrile rubber (NBR) oil seal

@When ordering, please indicate the NOK part number and the relevant dimensions.
@Check the Guide to Allowable Operating Conditions on pages E-8 and E-9 for relevant information on the seal
selected before use.

. Lip Material NOK A727

The seal lip edge of the OC type seal contacts the ID of the housing bore. Refer to

FiRierEnce Chapter F for details on machining the bore and the required surface roughness.
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NOK General Qil Seals

nchpe ]

VEICUEW  Nitrile (NBR) | o=
@The sectional view on the right shows
the typical profile of the seal type.

=)
|'\| i \\ 2
Dimensions
Shaft déameler Outside’giame!er Witc,ith Part Number
30 50 11 AO 1709 EA1
38 58 1 AOQ 2240 EO
40 62 12 AO 2390 EO
50 72 12 AO 2864 FO
60 82 12 AO 3222 GO
"""" 62 | 85 | 12 | AO 3297 E1
65 88 12 AO 3400 EO
95 120 13 AO 3994 FO
110 140 14 AO 4212 F9
130 160 14 AO 4451 GO
""" 135 | 165 | 14 | AO 4498 EO
140 170 14 AO 4542 EO
150 180 14 AQ 4624 GO
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NOK General Oil Seals

QLFY:,.

Nitrile rubber (NBR) oil seal

@®When ordering, please indicate the NOK part number and the relevant dimensions.
@Check the Guide to Allowable Operating Conditions on pages E-8 and E-9 for relevant information on the seal
selected before use.

Lip Material NOK A571
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NOK General Qil Seals

QLFYType 1k
DESEN Nitrile (NBR) s
@The sectional view on the right shows ™ %
the typical profile of the seal type.
Dimensions
Shaft diameter Outside diameter Width Part Number
d D1 D2 b1 bz ba
40 70 78 11 20 3 BQ 2811 E1
45 70 78 10 19 2.8 BQ 3119 E1
45 78 86 11 20 3 BQ 3068 E1
50 79 87 10.2 19 2.8 BQ 3048 E1
50 a0 98 12 21.8 3 BQ 2199 E1
85 | 82 | 90 | 10 | 19 | 28 "BQ3160 E1
55 88 96 11 20 3 BQ 3138 EA1
55 90 98 14 26 3 BQ 3118 E1
60 90 98 11 20 3 AQ 3241 E1
60 100 106 14 26 3 BQ 3139 E1
65 95 | 102.6 10 | 19| 28 | BQ3137E1
— 138 —



@®When ordering, please indicate the NOK part number and the relevant dimensions.
@Check the Guide to Allowable Operating Conditions on pages E-8 and E-9 for relevant information on the seal
selected before use.

NBR : NOK A134

L th el ACM : NOK F129
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NOK General Qil Seals

VRType

T Nitrile (NBR) ——]
Fluorocarbon (FKM) r\/&
;

@The sectional view on the right shows N 1 3
the typical profile of the seal type. 5 =

¢da

Note: This oil seal may be used with shaft diameters in the ranges shown.
However, we recommend using it at the recommended nominal shaft diameter.

Recommended (See Note) Area required for seal Part Number
Norminal number maﬂga:neter U%?:r!geﬁgftﬂ wlgm '\ggx"g;p Heauin i;;}',;gqg;m N|trilﬁsnl,:|lt;ber Fluorocla:rl‘lgr?ﬂl; rubber
s AL L B e e S 2g aifl ... Btd | BMI1201 AC | BM 1801 A3
VR 4A 4 3.5~4.5 BM 1202 AO BM 1202 A3
VR 5A 5 4.5~5.5 BM 1203 AO BM 1203 A3
VR 6A 6 5.5~6.5 3 di+1 di+6 BM 1204 AOQ BM 1204 A3
VR T7A T 6.6~7.5 BM 1205 AO BM 1205 A3
S B8 | 8 B e BM 1206 A0 | BM 1206 A3
VR 10A 10 9.56~11.5 BM 1207 AO BM 1207 A3
VR 12A 12 11.6~12.5 BM 1208 AO BM 1208 A3
VR 13A 13 12.5~13.5 45 | di+2 di+9 BM 1209 AO BM 1209 A3
VR 14A 14 13.6~15.5 BM 1210 AO BM 1210 A3
VR 16A 16 156.6~17.5 BM 1211 AO BM 1211 A3
VR 18A | 18 | LN VR (NS D BM 1212 A0 | BM 1212 A3
VR 20A 20 19~21 BM 1213 AO BM 1213 A3
VR 22A 22 21~24 BM 1214 AO BM 1214 A3
VR 25A 25 24~27 BM 1215 AO BM 1215 A3
VR 28A 28 27~29 6 di+3 diaotn BM 1216 AO BM 1216 A3
VR 30A 30 29~31 BM 1217 AO BM 1217 A3
VR 32A 32 31~33 BM 1218 AO BM 1218 A3
VR 35A 35 33~36 ' BM 1219 AO BM 1219 A3
VR 38A | 37 | BB B oo e O 00| BM 1220 A8
VR 40A 40 38~43 BM 1221 AO BM 1221 A3
VR 45A 45 43~48 BM 1222 AO BM 1222 A3
VR 50A 50 48~53 - di+3 d1415 BM 1223 A0 BM 1223 A3
VR 55A 55 53~58 BM 1224 AO BM 1224 A3
VR 60A 60 58~63 BM 1225 A0 BM 1225 A3
_VR 65A | 65 | 63~68 | | | BM 1226 A0 | BM 1226 A3
VR 70A 70 68~73 BM 1227 AO BM 1227 A3
VR 75A 75 73~78 BM 1228 A0 BM 1228 A3
VR 80A 80 78~83 BM 1229 A0 BM 1229 A3
VR 85A 85 83~88 9 di+4 di+18 BM 1230 A0 BM 1230 A3
VR 90A 90 88~93 BM 1231 AO BM 1231 A3
VR 95A 95 93~98 BM 1232 AO BM 1232 A3
STVIC0N, 1708 L. .. LTt T N PG| N———, 1 SN 1ese o0 L. BMISES AR,
VR110A | 110 105~115 BM 1234 AO BM 1234 A3
VR120A | 120 115~125 BM 1235 AO BM 1235 A3
VR130A | 130 1256~135 10.5 | di+4 di+21 BM 1236 AO BM 1236 A3
VR140A | 140 135~145 BM 1237 AO BM 1237 A3
_VR150A | 150 | 145~1s5 | | | | BM 1238 A0 | BM 1238 A3 _
VR160A | 160 155~165 12 4145 A BM 1239 AO BM 1239 A3
VR170A | 170 165~175 BM 1240 AO BM 1240 A3
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NOK General Oil Seals

VRType _ \
Nitrile (NBR)
—\/ it

Fluorocarbon (FKM)
@®The sectional view on the right shows fy
Note: This oil seal may be used with shaft diameters in the ranges shown.
However, we recommend using it at the recommended nominal shaft diameter.

dda

—
@i J
$da

the typical profile of the seal type.

Recommended (e Note) Area required for seal Part Number
Nominal number maﬂﬂ?neter Usd?;!ﬁeﬁgfﬂ WE““ 'ﬂ%ﬁ%"e? Re: glée%%:;lgpeurm Nitrile rubber Ffuorotfgl(ahonr; rubber
VR 180A | 180 176~185 BM 1241 AO BM 1241 A3
VR 190A | 190 185~195 12 [ di+5 di+24 BM 1242 A0 BM 1242 A3
VR 199A | 199 1956~210 BM 1243 A0 BM 1243 A8
VR 200A | 200 | 190~210 | | | BM 1244 AO | BM 1244 A3
VR 220A | 220 210~235 BM 1245 AO BM 1245 A3
VR 250A | 250 235~265 BM 1246 AO BM 1246 A3
VR 275A | 275 265~290 BM 1247 A0 BM 1247 A3
VR 300A | 300 290~310 BM 1248 A0 BM 1248 A3
VR 325A | 325 | 310~335 " BM 1249 A0 | BM 1249 A3
VR 350A | 350 | 335~365 BM 1250 AO BM 1250 A3
VR 375A | 375 365~390 . BM 1251 AO BM 1251 A3
VR 400A | 400 390~430 BM 1252 A0 BM 1252 A3
VR 450A | 450 430~480 BM 1253 AOQ BM 1253 A3
VR 500A | 500 | 480~530 | | " BM 1254 A0 | BM 1254 A3
VR 550A | 550 530~580 BM 1255 AO BM 1255 A3
VR B600A | 600 580~630 BM 1256 AO BM 1256 A3
VR 650A | 650 630~665 BM 1257 AO BM 1257 A3
VR 700A | 700 665~705 BM 1258 A0 BM 1258 A3
VR 725A | 725 |  705~745  BM 1259 A0 | BM 1259 A3
VR 750A | 750 745~785 50 |di+40 dy4 45 BM 1260 AO BM 1260 A3
VR 800A | 800 | 785~830 BM 1261 AOQ BM 1261 A3
VR 850A | 850 830~875 BM 1262 AQ BM 1262 A3
VR 900A | 900 875~920 BM 1263 A0 BM 1263 A3
VR 950A | 950 | 920~965 | | | |7 BM 1264 A0 | BM 1264 A3
VR1000A | 1000 965~1015 BM 1265 AO BM 1265 A3
VR1050A | 1050 1015~1065 BM 1266 A0 BM 1266 A3
VR1100A | 1100 1065~1115 BM 1267 AO BM 1267 A3
VR1150A | 1150 1115~1165 BM 1268 A0 BM 1268 A3
'VR1200A (1200 | 1165~1215 " BM 1269 A0 | BM 1269 A3
VR1250A 1250 1215~1270 BM 1270 AO BM 1270 A3
VR1300A | 1300 1270~1320 BM 1271 AO BM 1271 A3
VR1350A | 1350 1320~1370 BM 1272 AO BM 1272 A3
VR1400A | 1400 1370~1420 BM 1273 AO BM 1273 A3
VR1450A |1450 | 1420~1470  BM 1274 A0 | BM 1274 A3
VR1500A |1500 1470~1520 BM 1275 AO BM 1275 A3
VR1550A [1550 1620~1570 BM 1276 AO BM 1276 A3
VR1600A | 1600 1570~1620 BM 1277 AO BM 1277 A3
VR1650A | 1650 1620~1670 BM 1278 AO BM 1278 A3
'VR1700A (1700 | 1670~1720 " BM 1279 A0 | BM 1279 A3
VR1750A (1750 1720~1770 BM 1280 AO BM 1280 A3
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NOK General Oil Seals

VRType

Nitrile (NBR)

Fluorocarbon (FKM)

@The sectional view on the right shows
the typical profile of the seal type.

B

- -

./

gda

V////////
s

N

Note: This oil seal may be used with shaft diameters in the ranges shown.
However, we recommend using it at the recommended nominal shaft diameter.

iz
dch
¢dz

W Ty Recommended fSEef,:mE) Area required for seal Part Number
ominal number | shat diameter Usable sha Width | Maximum | Regquired minimum Nitrile rubber Fluorocarbon rubber
di diameter B | dameter e %‘*“’e‘e‘ (NBR) (FKM)
VR1800A | 1800 1770~1820 BM 1281 AO BM 1281 A3
VR1850A | 1850 1820~1870 BM 1282 A0 BM 1282 A3
VR1900A | 1900 1870~1920 20 |di1+10 di+45 BM 1283 A0 BM 1283 A3
VR1950A | 1950 1920~1970 BM 1284 AO BM 1284 A3
VR2000A | 2000 | 1970~2020 | | | BM 1285 AO_| BM 1285 A3 _
= 2 —



@®When ordering, please indicate the NOK part number and the relevant dimensions.

@Check the Guide to Allowable Operating Conditions on pages E-8 and E-9 for relevant information on the seal
selected before use.

Lip Material NOK A103
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NOK General QOil Seals

ZFType

Nitrile (NBR) |

@The sectional view on the right shows
the typical profile of the seal type.

Nominal

Shaft diameter

Groove dimensions

Nominal number

number d D " - b Part Number for plumber block
1 10 21 11 3 4.2 AZ 0264 EO —
2 12 23 13 3 4.2 AZ 0373 EO =
3 15 26 16 3 4.2 AZ 0589 FO s
4 17 28 18 3 4.2 AZ 0733 FO SN504, SN604
5 | 18.08 | 31 20 | 3 44 | AZ 0906 EO | S505E, S60SE
5 20 31 21.5 3 4.2 AZ 0992 GO | SN505, SN605
6 25 38 26.5 4 5.4 AZ 1304 HO SN506, SN606
7 28.58 43 29.6 4 5.6 AZ 1602 EO S507S, S607S
7 30 43 31.5 4 5.4 AZ 1670 HO | SN507, SN607
7 | 816 | 43 | 312 | L 54 _AZ 1670 HO | SS507A, S607A
8 31.75 | 48 32.8 4 5.9 AZ 1833 EO S508E, S608E
8 34.92 48 35.9 4 5.5 AZ 2045 GO | S508S, S608S
8 35 48 36.5 4 5.4 AZ 2045 GO | SN508, SN608
9 38.1 53 39.1 4 5.7 AZ 2275 EO SS509E, S609E
9 40 53 | 415 | 4 54 | AZ 2347 GO | SN509E, SN609
"""" 10 44.45 58 45.5 4 5.5 AZ 2578 EO S510E, S610E
10 45 58 46.5 4 5.4 AZ 2636 GO | SN510, SN610
11 49.21 67 50.2 5 7.1 AZ 2845 FO S511A, S611A
11 50 67 51.5 5 6.9 AZ 2845 FO SN511, SN611
o 508 | 67 | 518 | 5 69 _AZ 2914 EO | SS511E, S611E
"""" 12 55 72 | 56.5 5 | 6.9 AZ 3038 GO | SN512, SN612
13 57.15 77 58.7 5 7.2 AZ 3126 EO S513E, S613E
13 60 77 62 5 6.8 AZ 3199 GO | SN513, SN613
13 60.32 77 61.8 5 6.9 AZ 3199 GO -
15 635 | 82 65 | 5 71 _AZ 3334 EO | S515E, SB15E
"""" 15 65 82 | 67 5 | 68 AZ 3388 FO | SN515, SN615
16 69.85 89 71.4 6 8.2 AZ 3508 FO S516E, S616E
16 70 89 72 6 8.1 AZ 3508 FO SN516, SN616
17 74.61 94 76.1 6 8.2 AZ 3606 FO S517A, S617A
________ 17 |75 | %4 | 77 6 | 81 | AZ3606F0 | SN517, SN617
18 79.38 99 809 | 6 8.2 AZ 3727 FO S518S, S618S
18 80 99 82 6 8.1 AZ 3727 FO SN518, S618
19 85 104 87 6 8.1 AZ 3832 FO S619
20 88.9 111 90.9 7 9.5 AZ 3887 EO S520E, S620E
_____ 20 9 | 111 ) o®2 | 7 938 | AZ3923F0 | SN520, 8620
21 | 95 116 | 97 7 9.3 AZ 3987 EO —
21 95.25 116 97.2 7 9.3 AZ 3987 EO —
22 100 125 102 8 10.8 AZ 4061 FO SN522,5622
22 100.01 125 102 8 10.8 AZ 4061 FO S522A,5622A
23 105 130 107 8 10.8 AZ 4149 EO —




NOK General Qil Seals

TType

Nitrile (NBR) |

®The sectional view on the right shows a
the typical profile of the seal type.
N \ 3T 3
: : Groove dimensions ;
el Rl
24 110 135 113 8 10.7 AZ 4206 FO SN524, S624
26 114.3 140 116.3 8 10.9 AZ 4276 FO S526E, S626E
26 115 140 118 8 10.7 AZ 4276 FO SN526, S626
27 120 149 123 9 12.2 AZ 4343 EO —
28 | 125 | 154 | 128 | 9 | 122 | AZ4397 EO | SN528, S628
28 125.41 | 154 127.4 9 12.3 AZ 4397 EO | S528A, S628A
29 130 159 133 9 12.2 AZ 4448 EO —
30 135 164 138 9 12.2 AZ 4497 FO SN530, S630
32 139.7 173 141.7 10 13.8 AZ 4549 EO S532E, S632E
82 | 140 | 178 | 143 | 10 | 187 | AZ4549 EO | SN532, 5632
34 150 183 153 10 13.7 AZ 4629 FO | SD534, SD3134
36 160 193 163 10 13.7 AZ 4716 FO SD536, SD3136
38 170 203 173 10 13.7 AZ 4799 FO SD538, SD3138
40 180 213 183 10 13.7 AZ 4902 FO SD540, SD3140
42 | 190 | 223 | 193 | 10 | 187 | AZ4980EO |  —
44 200 240 203 11 15.5 AZ 5064 EO SD544, SD3144
46 210 250 213 11 15.5 AZ 5137 FO —_—
48 220 260 223 11 15.5 AZ 5213 EO SD548, SD3148
52 240 286 243 12 17.3 AZ 5355 EO SD552, SD3152
.54 | 280 | . 206 |.293 _l. .. 18 e 113 L AZ 5409 EO =
56 260 306 263 12 17.3 AZ 5466 EO | SD556, SD3156
60 280 332 283 13 19 AZ 5570 FO SD560, SD3160
64 300 352 303 13 19 AZ 5638 FO SD564, SD3164
68 320 372 323 14 20 AZ 5716 FO —
________ 80 | 380 | 432 | 383 | 14 | 20 | AZS887EO | . —
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NOK General QOil Seals

ZFType

Mater lal

Nitrile (NBR) |

@The sectional view on the right shows 2
the typical profile of the seal type. — —
N -
; ; Groove dimensions ;
Nombal |Statdanolr | O S 1 PamNomber | Nominelumber
3 15 26 16 3 4.2 AZ 0589 GO —
5 20 31 21.5 3 4.2 AZ 0992 EO SN505, SN605
6 25 38 26.5 4 5.4 AZ 1304 EO SN506, SN606
7 30 43 31.5 4 5.4 AZ 1670 EO SN507, SN607
_________ 8 .8 | 48 | 85 | 4 | 54 | AZ2045E0 | SN508,SN608
9 40 53 41.5 4 5.4 AZ 2347 |10 SN509, SN609
10 45 58 46.5 4 54 AZ 2636 FO SN510, SN610
11 50 67 51.5 a 6.9 AZ 2845 EO SN511, SN611
12 55 72 56.5 5 6.9 AZ 3038 FO SN512, SN612
....... 13 | 60 | 77 | €2 | 5 | 68 | AZ3199F0 | SN513,SN613
15 65 82 67 5 6.8 AZ 3388 EO SN515, SN615
16 70 89 72 6 8.1 AZ 3508 EO SN516, SN616
17 75 94 77 6 8.1 AZ 3606 EO SN517, SN617
18 80 99 82 6 8.1 AZ 3727 EO SN518, S618
19 ] 85 | . 104 1. .87 .. 6 .81 _ AZ3832EO0 | S619
20 90 111 92 7 9.3 AZ 3923 EO SN520 S620
21 95 116 97 7 9.3 AZ 3988 E1 =
22 100 125 102 8 10.8 AZ 4061 EO SN522, S622
23 105 130 107 8 10.8 AZ 4149 FO —=
_______ 24 | 110 | 135 | 113 | 8 | 107 | AZ4208E0 | S524,S624
26 115 140 118 8 10.7 AZ 4276 EO SN526, 5626
27 120 149 123 9 12.2 AZ 4342 EO ==
28 125 154 128 9 12.2 AZ 4397 FO SN528, S628
29 130 159 133 9 12.2 AZ 4448 FO —
...... 30 | 135 | 164 | 138 | 9 | 122 | AZ4497E0 | SN530,S630
32 140 173 143 10 13.7 AZ 4549 FO SN532, S632
34 150 183 153 10 13.7 AZ 4629 EO SD534, SD3134
36 160 193 163 10 13.7 AZ 4716 HO SD536, SD3136
38 170 203 173 10 13.7 AZ 4799 EO SD538, SD3138
_______ 40 | 180 | 218 | 183 | 10 | 187 | AZ4902E0 | SD540,SD3140
42 190 223 193 10 13.7 AZ 4980 FO =
44 200 240 203 11 15.5 AZ 5064 FO SD544, SD3144
48 220 260 223 11 15.5 AZ 5213 FO SD548, SD3148
52 240 286 243 12 17.3 AZ 5355 G0 SD552, SD3152
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NOK General Oil Seals

SBBTvpe '&?amgi“SBType

Nitrile rubber (NBR) oil seal

Large-diameter
SB Type

@When ordering, please indicate the NOK part number and the relevant dimensions.
@Check the Guide to Allowable Operating Conditions on pages E-10 and E-11 for relevant information on the
seal selected before use.

Lip Material NOK A941

When ordering an oil seal with an attached spacer,
please indicate the spacer width (H) after the NOK m
part number.

Example: AB 5660 A0
Spacer attached (H=4)
Quantity of spacers

Special order - : . o
Nominal outside | Number of spacers m
diameter of oil seal | (equally spaced)
Up to 500 4
Over 500 to 800 | 6
Over 800 8

= | H-81
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NOK General Ol Seals

N L b
Type, dlameter Type [ . )
 Material | Nitrile (NBR) i M
@The sectional view on the right shows a A
the typical profile of the seal type. ) - : -
N R ‘ N T
SBB Type Large-diameter
SB Type
Dimensions
Shaft dciiameter Outside giameter Wiéith Part Number Part Number
304.80 355.60 25.4 — AB 5653 EO
305 355 23 — AB 5660 AO
310 370 25 AB 5675 A0 =
311.15 349.25 17.5 AB 5681 EO —
315 355.60 16 = AB 5688 EO
""" 31750 | 35560 | 23 |  ABS5702E0 | —
320 358 20 == AB 5709 EO
320 360 25 AB 5712 AO —
320 380 25 = AB 5718 AOQ
320.68 371.48 25.4 AB 5726 AO ==
""" 325 | 8 | 25 |  — | ABS5737 A0
330 370 20 AB 5746 AO —
330 390 25 — AB 5753 AO
340 380 20 — AB 9104 EO
340 400 25 = _AB 5784 A0
34290 | 381.00 175 | AB 5795 EO —
350 390 20 AB 5814 EO —
350 400 25 AB 5817 EO —
350 410 25 — AB 5822 E4
360 400 17 AB 5841 AO —
360 420 | 25 | — T, AB 5846 A0
361.95 412.75 22.2 AB 5850 EO =
365 405 18 = AB 5855 EO
370 415 20 AB 5866 AO ==
370 430 25 AB 5868 EO ==
""" 375 | 420 8 | — | ABB876A5
380 440 25 AB 5888 A0 —n
390 430 18 AB 9434 EO —
390 450 25 — AB 5909 A0
395 430 18 = A85917 A5
""" 400 | 450 156 | — | AB9388E0
400 480 25 =5 AB 5930 A0
400.05 438.15 17.5 AB 5935 E1 —
406.40 457.20 23 AB 5947 E1 =
410 450 20 AB 5952 AO ==
""" 410 | 470 25 |  ABS5955E2 —
415 475 23 == AB 9406 E1
419.10 457.20 19 AB 5965 EO —
420 470 20 == AB 5971 EO
420 480 25 AB 5978 AO =
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NOK General Qil Seals

SBB,.i#%:SB:,. - “
Type, dlameter Type .
 Material |§ Nitrile (NBR) 1 (e f R
@The sectional view on the right shows z al & o
the typical profile of the seal type. J;%éﬂ b “gg%ﬁ e
M ' ) N ' \q
SBB Type Large-diameter
SB Type
Dimensions
Shaft dciiameter Outside giameter Wigth Part Number Part Number
430 470 20 AB 5993 A0 —
430 480 25 — AB 5994 A9
438.15 476.25 19 AB 6014 EO =
440 480 20 = AB 6022 EO
440 490 25 — AB 6025 AD
""" 446 | s00 | 25 - AB 6026 AO DS
450 480 175 — AB 6046 EO
450 510 25 AB 6057 AO =
454.02 504.82 19 — AB 6062 EO
460 520 25 AB 6079 AO —
469.90 | 520.70 23 =TT AB 6092 EO
470 520 22 — AB 9444 EO
470 530 25 AB 6096 A0 =
480 530 22 = AB 6107 E1
480 540 25 — AB 6111 AO
48260 | 520.70 19 - AB6115E1 | —
490 550 25 s AB 6125 E3
500 540 20 AB 6141 EO —
500 560 25 AB 6144 AQ ==
______ 510 560 25 e AB 6159 A0 —
520 560 20 | AB 6166 AO —
520 580 25 === AB 6173 AD
520.70 571.50 22.2 AB 6175 EO =
530 580 22 g AB 6183 EO
540 590 25 S AB 6193 A0
546.10 | 596.90 | 206 AB6199ES | -
550 610 25 —_ AB 6207 A0
558.80 609.60 22.2 AB 6214 EO —
560 610 22 AB 6223 AQ ==
560 620 25 AB 6226 EO =4
570 620 22 AB6235A0 | —
570 630 25 AB 6236 AO —
580 640 25 = AB 6245 A0
600 660 25 — AB 6267 AO
610 670 23 AB 6281 A0 —
620 670 25 | - — | 'ABe284A0
620 680 23 — AB 9528 EO
622.30 673.10 22.2 — AB 6288 EO
630 670 20 AB 6292 A0 =
635 685 25 AB 6301 AO B
— 149 —
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NOK General Qil Seals

BB, %« SBy. - -

X T AN
Nltrlle (NBR) 1 it
@The sectional view on the right shows = =
the typical profile of the seal type. - -
N N \
SBB Type Large-diameter
SB Type
Dimensions
Shaft déameier Outside lgliameter Wigth Part Number Part Number
640 690 25 — AB 6303 A0
650 710 25 AB 6313 A0 -
650 720 25 — AB 6315 A0
660.40 711.20 22.2 AB 6323 E1 —
670 720 | 25 ™| _ABBE3BOES
673.10 | 71120 19 AB 6335 EO —
685 745 25 — AB 9001 E3
685.80 736.60 po.o — AB 6340 EO
690 730 20 — AB 9036 E4
698.50 749.30 22.2 - AB 6353 EO
700 | 750 20 |  — | AB®6356E7
710 760 25 AB 6366 A0 —
710 770 25 AB 6369 A0 -
711.20 762.00 22.2 AB 6375 EO —
720 768 - T — o N W AB 6384 EO
"""" 723.90 | 77470 | 222 |  AB 6388 EO —
730 790 25 — AB 6392 A0
735 795 25 — AB 6394 A0
740 790 25 AB 6398 A0 —
749.30 825.50 22.2 AB 6406 EO —
""" 750 | 80 | 25 | — ~ AB 6407 E5
760 813 22 — AB 6419 A0
774.70 825.50 22.2 AB 6437 EO —
780 830 25 — AB 6446 A0
800 870 25 — AB 6459 A0
""" 806.45 | 85725 | 222 |  AB6&463EO |  —
810 870 25 - AB 6465 AOQ
838.20 889.00 22.2 - AB 6483 EO
840 910 25 — AB 6485 A0
850 900 25 AB 6488 A0 —
""" 850.90 | 91440 | 222 |  AB 6496 EO -
870 920 25 AB 6507 AO —
876.30 927.10 22.2 AB 6512 EO -
882.65 933.45 22.2 — AB 6515 E2
890 950 25 AB 6519 A0 -
900 950 25 | AB 6527 AO —
914.40 977.90 25.4 - AB 6535 EO
940 1000 25 AB 6544 A0 —
950 1000 23 — AB 6546 A9
952.50 1003.30 22.2 AB 6551 E2 —
H-84 — 150 —




NOK General Oil Seals

Lar E' b b
Type, diameter Tyjpe | [ ]
1 A -
aterlal Nitrile (NBR) ] i N d f
@The sectional view on the right shows al
the typical profile of the seal type. i g R
U BRE
SBB Type Large-diameter
SB Type
Dimensions
Shaft dcijameler Outside giameter Wigth Part Number Part Number
960 1020 25 AB 6553 A0 =
971.55 1035.05 25 — AB 6564 EO
1000 1050 23 AB 6576 AO —
1000 1060 25 AB 6577 E1 s
1020 1070 | 25 | AB 6589 AD -
1030 | 1070 | 25 | AB 9707 E3 | —
1080 1130 20 AB 9763 E4 ==
1092.20 11565.70 22.2 AB 6619 EO ==
1104.90 1155.70 22.2 AB 6624 EA1 =
1123 95 1181. 10 22,2 —_— AB 6631E0
""" 1136 | 1186 | =25 | T AB 6633 EO
1210 1270 20 — AB 6650 EO
1270 1320 25 = AB 6662 EO
1330 1400 30 == AB 9701 E3
1400 1460 25 - R | AB 9792 E2
149860 | 1549.40 | 222 | T  AB 6681 EO
1670 1720 22.5 = AB 9795 EO
1820 1890 30 =i AB 9720 EO

— 151 =
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NOK General Oil Seals

Ili?ﬂm:-lﬂl‘TBTvpe

Nitrile rubber (NBR) oil seal

@ When ordering, please indicate the NOK part number and the relevant dimensions.
@®Check the Guide to Allowable Operating Conditions on pages E-10 and E-11 for relevant information on the
seal selected before use.

Lip Material NOK A941

H-86 ~ 158 =



NOK General Qil Seals

Id%hgt-erTBType Lol
e

Nitrile (NBR)

@The sectional view on the right shows 2
the typical profile of the seal type.

" B
Dimensions
Shaﬂd(ijameter Omsidelgiameler Wilgith Part Number
310 370 28 AD 5676 AO
320 360 20 AD 5711 A4
320 380 28 AD 5720 AO
325 365 25 AD 5734 E2
330 370 25 AD 5747 E1
330 | 390 | 28 | ADS5754 AO
340 400 28 AD 5785 AO
350 410 28 AD 5823 AO
360 400 25 AD 5843 E1
..... 360 | 420 | 28 | AD 5847 A0
370 415 20 AD 5866 EO
370 430 28 AD 5869 AO
380 440 28 AD 5889 A0
390 440 25 AD 5908 A0
______ 390 | 450 | 28 | AD5910A0
400 460 28 AD 5931 AO
410 470 28 AD 5956 AO
420 480 28 AD 5979 AO
425 475 22 AD 5984 EO
430 | 470 | 20 AD 5993 A0
430 480 25 AD 5994 A0
440 500 25 AD 6026 EO
450 500 25 AD 6055 AO
450 510 28 AD 6058 AO
______ 465 | 510 | 20 | AD 6085EO0
480 540 28 | AD 6112 EO
490 550 28 AD 6126 EO
500 560 28 AD 6145 AO
540 600 25 AD 6195 AO
..... 550 | 610 | 28 | AD 6208 A4
560 | 620 30 | AD 6227 EQ
580 640 30 AD 6246 E2
600 650 25 AD 6263 E1
640 690 25 AD 6303 E1
______ 660 | 740 | 45 AD 6322 E1
710 770 | 30 | AD 9651 E1
810 870 25 AD 6465 E1
820 900 35 AD 6471 E1

== 158 = H-87



@ When ordering, please indicate the NOK part number and the relevant dimensions.

@ Check the Guide to Allowable Operating Conditions on pages E-10 and E-11 for relevant information on the
seal selected before use.

@ Normally, these seals are shipped without any radial cuts. A description for making radial cuts is on page 65.

NOK A103( Press-fit Area A103)

=R we NOK A104( Press-fit Area A104)
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NOK General Qil Seals

MG

Nitrile (NBR) |

- N
v e o -
M 3 gr
Dimensions Dimensions
Shaft d(ijameter Outsidegameter Wigth Part Number Shaﬂdcijameter &Jtsidegianw{er Wigth Part Number
17 35 T AM 0759 E1 75 100 13 AM 3618 EO
19 40 6 AM 0882 A0 75 105 16 AM 3632 A0
20 44 12 AM 1042 A0 80 105 13 AM 3744 EA1
22 42 12 AM 1149 A0 80 110 16 AM 3757 AOD
25 45 11 AM 1338 A0 85 110 13 AM 3842 EO
25 | 49 12 | AM 1358 E0 85 | 115 | 16 | . AM 3853 A0
25 50 10 AM 1362 E1 90 120 16 AM 3940 A0
28 55 8 AM 1574 E1 95 125 16 AM 4002 A0
30 54 12 AM 1728 A0 100 130 16 AM 4076 A0
32 52 11 AM 1904 A0 100 133 18 AM 4077 EO
35 | 59 12 | AM2101E0 100 | 135 | 15 | AM 4079 FO
35 60 12 AM 2107 AQ 105 138 18 AM 4159 EO
36 58 10 AM 2169 A5 105 140 13 AM 4160 A0
38 60 12 AM 2246 EA1 105 140 15 AM 4161 EO
40 62 12 AM 2390 EO 105 140 18 AM 4163 EO
""" 40 | 65 12 | AM 2403 A0 110 | 140 | 12 | AM4210E0
40 67 14 AM 2413 EO 110 143 18 AM 4219 EO
42 66 12 AM 2512 AO 110 145 18 AM 4223 A0
45 65 12 AM 2659 E1 115 145 18 AM 4285 A0
45 68 12 AM 2668 EO 115 150 18 AM 4293 EO
a5 | 70 | 14 AM 2677 EO 120 150 14 | AM 4346 EO
45 72 14 AM 2686 EO 120 153 18 AM 4352 EO
45 75 14 AM 2692 A0 120 155 18 AM 4356 A0
50 72 12 AM 2864 GO 125 155 14 AM 4399 EO
50 75 13 AM 2876 EO 125 158 18 AM 4402 EO
50 | 77 | 14 AM 2878 EO 125 160 | 18 | AM 4405 A0
50 80 14 AM 2888 A0 130 160 14 AM 4451 EO
55 78 12 AM 3055 EO 130 163 18 AM 4459 FO
55 80 12 AM 3062 E1 130 165 18 AM 4461 AD
55 82 14 AM 3066 EO 135 168 18 AM 4501 EO
55 | 8 | 14 | AM 3072 A0 135 | 170 | 18 | AM 4505 AO
58 80 14 AM 3156 A0 140 173 18 AM 4550 FO
60 82 12 AM 3222 A0 140 175 18 AM 4552 A0
60 87 14 AM 3238 EO 140 177 16 AM 4553 EO
60 90 14 AM 3244 FO 145 178 18 AM 4586 EO
65 | 92 14 | AM3411G0 145 | 180 | 18 | AM 4587 A0
65 95 16 AM 3415 A0 150 185 18 AM 4630 AO
70 86 9 AM 3497 EO 150 186 20 AM 4633 EO
70 92 12 AM 3519 E1 155 191 20 AM 4675 A0
70 100 16 AM 3533 A0 160 195 18 AM 4717 AO
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NOK General Oil Seals

MG

Nitrile (NBR) |

@®The sectional view on the right shows
the typical profile of the seal type.

Dimensions Dimensions
Shaft d(ijameter Oulside[t;iameter Wigth Part Number Shaﬂdciiameter Outside[giameter Wigth Part Number
160 196 20 AM 4718 EO 330 380 25 | AM 5750 AO
165 201 20 AM 4747 AO 340 390 25 | AM 5782 AO
170 206 20 AM 4802 FO 345 390 25 AM 5803 AO
170 210 20 AM 4806 AO 350 400 25 AM 5817 AO
75 | 211 | 20 | AM 4850 AO 850 | 400 25.4 | AM 5818 A0 *
180 216 20 AM 4907 HO 355 | 405 | 25 | AM 5829 A0
180 220 20 AM 4911 A0 360 405 25 AM 5844 AO
190 230 20 AM 4988 A0 370 420 25 AM 5867 AO
195 231 20 AM 5023 AO 380 440 25 AM 5888 A0 *
200 | 230 | 16 | AM 5054 EO . 390 | 435 | 25 | AM 5907 EO
200 239 22 AM 5063 FO 390 | 450 | 25 | AM 5909 A0 *
200 240 20 AM 5068 AO 400 450 25 AM 5927 AO
210 249 22 AM 5135 A0 410 460 25 AM 5953 AO
210 265 23 AM 5146 E1 410 470 25 AM 5955 AO *
215 | 254 | 22 | AMSI71 A0 420 | 470 | 30 | AM5975 A0 *
220 260 20 AM 5215 AO 430 480 30 | AM 5995 A0 *
220 260 22 AM 5216 FO 440 490 25 AM 6025 AO
230 269 22 AM 5287 AO 450 500 25 AM 6055 AO
235 275 22 AM 5320 EO 455 510 28 AM 6063 EO *
_____ 240 | 280 | 20 | AM 5352 AO 460 | 515 | 28 | AM 6078 A0
240 295 25 AM 5359 EO 470 | 525 | 30 | AM 6095 A0 *
250 290 20 AM 5407 A0 475 525 25 AM 6104 AO
250 295 24 AM 5408 EO 480 530 30 AM 6108 A0 *
255 300 24 AM 5440 AO 480 540 25 AM 6111 A0 *
260 305 | 22 AM 5465 AO 495 | 545 30 AM 9129 E1 *
260 310 24 | AM 5467 EO 500 | 550 | 20 | AM 6142 A0
260 315 24 AM 5469 EO 500 560 25 AM 6144 AO *
265 315 24 AM 5490 EO 520 570 24 AM 6169 AO
270 320 24 AM 5521 AO 540 590 30 AM 6194 AO *
275 320 | 24 | AM 5537 AO 550 600 25 AM 6205 E1
280 325 | 22 | AM 5565 AO 560 | 610 | 30 | AM 6224 F1
280 325 24 AM 5566 EO 570 630 30 AM 9040 A0 *
290 335 24 AM 5591 A0 580 630 25 AM 6243 AO
300 345 22 AM 5631 A0 600 650 30 AM 6264 A0 *
_____ 300 | 350 | 25 | AM 5635 FO 600 670 30 AM 6270 A0 *
310 | 355 24 | AM 5672 A0 610 | 660 | ! 30 | AM 6280 A0 *
315 360 20 AM 5689 AO 620 670 28 AM 6285 A0 *
315 365 25 AM 5694 EO 635 705 30 AM 6302 A5 *
320 370 25 AM 5717 AO 640 702 29 AM 6304 A5 *
325 375 25 AM 5737 EO 650 705 20 AM 6312 A0 *

% Lip material is NOK A104
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NOK General Qil Seals

GType .

Nitrile (NBR) | B

.'{'rf:e tseu;tiolnalo\;iigwcfphthe nglirt\; sgows 2
e typical pr e sea . B
yp p _\‘q
Dimensions
Shaft déameter Outsidegameler Wigth Part Number
670 720 25 AM 6330 Z0
680 740 30 AM 6339 A7 *
690 750 30 AM 6344 A0 *
700 770 30 AM 6360 A0
710 | 760 25 | AM 6366 A0
720 | 780 | 25 | AM 6386 EO *
740 800 25 AM 6399 E1 =
750 810 30 AM 9603 EO «
760 820 25 AM 6420 E1 «
770 | 830 30 AM 6436 E1 *
""" 780 | 840 | 30 | AM 6447 A5 *
800 860 30 AM 6458 A6 *
830 900 30 AM 6476 A5 *
870 940 30 AM 6508 A0 *
900 950 25 AM 6527 AO
930 | 1000 | 30 | AM 6540 A5 *
1100 1170 30 AM 9761 E0O «
1270 1334 25 AM 6664 EO *
1400 1476.2 19.1 AM 9793 E0 «*

% : Lip material is NOK A104
- 157 = H-91
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NOK General Oil Seals

WT.,.. WTT,.

Nitrile rubber (NBR) oil seal

BMHandling of WTT Type

®The WTT Type oil seal is secured with a tightening
collar band at its cut point. Any mounting diameter
can be selected.

®The maximum mounting diameter is 1500 mm, and
seven mounting lengths are available (35, 40, 45,
50, 55, 70, 75 mm). (For your reference, the product
sizes currently available are shown on page H-94.)

eThe WTT Type oil seal cannot completely prevent
the entry of rolling fluid or cooling water. Provide a
drain at the bottom.

ePosition the bolt for the collar band at a 45-degree
angle from the drain.

Example Tightening Collar band

Mounting length &
WTT Type -

e

Mounting diameter §d

Innar seal ring

Th;WT Type oil seal cannot completely prevent the entry
of rolling fluid or cooling water. Provide a drain at the base.

@When ordering, please indicate the NOK part number and the relevant dimensions.
@ Check the Guide to Allowable Operating Conditions on pages E-10 and E-11 for relevant information on the

seal selected before use.

Lip Material

NOK A103

— 188 —



NOK General Qil Seals

WTType

Materral

Nitrile (NBR) |

.The sectional view on the right shows
the typical profile of the seal type.

b3

TFalkL—2

b1

# Consult us for the positional relationship = ©
between the bolt hole and drain. o B
Dimensions Mounting bolt pattern diameter
Insidecéi‘ameter Quiside giameter - Wig:h - %EE% ds Part Number PCD 4 A
190 244 19 5 0 8 8 AZ 4992 EO 225 — 18
227 280 35 5 0 8 9 AZ 9301 EO 260 — 18
320 380 30 8 0 6 9.5| AZ 9375 E1 355 = 19
325 385 30 8 0 6 9.5| BZ 8039 EO 360 = 20
330 400 35 5 | 0 8 | ! 9.5 AZ 9497 E4 [ 380 — 22
340 ------ 435 | 830 | 5 0 ____________ 8 9' 1 Az ¢ 9378 E1415 _____ — 32
350 414 35 5 0 8 10 AZ 9091 FO 395 — 22
380 455 35 8 0 8 |12 AZ 9594 EO 430 — 22
420 480 26 5 0 8 10 AZ 9401 EO 462 — 18
430 490 26 8 0 | 12 |10 AZ 5999 EO | 472 — | 20
435 | 489 | 254 | 5 | 0o | 8 |10 | Azeoi1E0 | . 470 | — [ 21
440 510 26 8 0 12 9 AZ 6030 EO 490 — 18
440 514 35 5 0 8 | 12 AZ 6031 FO 490 — 22
440 530 50 10 0 8 | 14 AZ 6033 EO 500 — 36
458 | 540 | 26 8 | 0 | 12 |115 AZeO71E0 | 510 | — | 19
580 650 | 51 | 10 | o |12 |12 | Bzs3ssE0 | 626 | — | 40
650 760 45 12 0 12 12 AZ 6317 EO 730 = 39
680 778 45 12 0 12 | 14 AZ 9043 EO 740 = 25
705 830 76.2 11 0 8 18 AZ 6362 EO 790 = 65
710 810 46 10 0 8 | 14 AZ 6373 EO 767 — 27
740 | 840 | 562 | 10 | O | 16 | 18 | AZ 6400 EO | 805 | — | 43
760 842 35 8 0 12 11 AZ 9698 EO 812 s 24
760 898 40 10 0 10 | 12 AZ 6424 EO 866 — 38
870 975 40 10 0 12 | 15 AZ 9608 EO 940 — 27
932 1042 24 5 3 6 12 BZ 9506 EO 1015 970 23
962 | 1035 | 468 | 6 | 3 | 24 |12 | BZ8919EO | 1010 | 983 | 44
1000 1108 38 10 0 12 | 14 AZ 6579 EO 1065 E= 33
1052 1134 ar 9 5 24 | 12 BZ 9839 EO 1115 1078 42
1120 1230 25 5 5 16 | 10 AZ 9704 E2 1200 1169 27
1148 1240 40 5 5 22 14 BZ 9826 EO 1215 1180 49
1310 | 1400 | 50 | 9 | 5 | 24 |14 | AZ9737E0 | 1370 |1344| 39
1704 1795 62 12 5 18 11 AZ 9087 EO 1770 1725 37
— 159 —
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NOK General Qil Seals

WTTTvpe

—
PEEEN Nitrile (NBR) b - "
.The sectional view on the right shows
the typical profile of the seal type.
| <
. ‘1 |
b1 !
Dimensions Dimensions
Inside diameter | Outside diameter|  Width A Part Number Inside diameter | Outside diameter | Width A Part Number
d D b | b d D b | b
400 416 35 |21| 26 |BZ 8075 EO 1100 1116 45 (31| 24 |AZ 9785 EO
440 456 35 |21| 26 |AZ 6019 EO 1120 1136 45 (31| 24 |AZ 6627 EO
450 466 35 |21| 26 |BZ 8083 EO 1145 1161 55 (41| 24 |AZ 6635 EO
450 466 40 |26| 24 |BZ 8347 EO 1165 1181 50 (36| 24 |AZ 6639 EO
460 476 40 |26| 24 |BZ 8348 EO 1180 1196 50 |36| 24 |AZ 6642 EO
"""" 520 | 536 | 35 |21| 26 |AZ 9029 EO 1210 | 1226 | 50 36| 24 |AZ 6649 EO
535 551 35 |21| 26 |AZ 9291 E1 1294 1315 75 |40| 40 |BZ 9803 EO
545 561 35 (21| 26 |AZ 9567 E1 1524 1545 75 (40| 40 |AZ 6683 EO
546 562 35 |21| 26 |BZ 8383 EO
590 | 606 | 50 |36 24 |AZ 9527 EO
595 611 35 (21| 26 |AZ 6260 EO
600 616 40 (26| 24 |BZ 8372 EO
605 621 35 |21| 26 |BZ 8352 EO
625 641 35 |21 26 |AZ 6290 EO
655 | 671 | 40 |26| 24 |Bz8317EO | | || |
700 716 45 |31| 24 |AZ 9064 EO
715 731 40 (26| 24 |AZ 6382 EO
720 736 35 |21| 26 |AZ 9646 EO
770 786 50 [36| 24 |AZ 6433 EO
"""" 780 | 796 | 45 |31| 24 |AZ9e65E1 | | |
790 806 70 |56| 24 |AZ 9678 EO
800 816 40 |26/ 24 |BZ 9206 EO
835 856 75 (40| 40 |AZ 9693 EO
850 866 45 |31| 24 |[AZ9622EO | | | |
...... M e
900 916 50 |36 24 |AZ 9041 EO
940 956 50 |36| 24 |AZ 6543 EO
962 978 35 |21| 26 |AZ 9619 EO
990 1006 40 |26| 24 |[AZ6570EYT | | | |
1020 | 1036 | 40 |26| 24 |AZ9794E0
1030 1046 35 [21| 26 |BZ 9818 EO
1060 1076 40 (26| 24 |AZ 6601 EO
1070 1086 50 (26| 24 |AZ 9733 EO
1090 1106 45 (31| 24 |AZ 6615 EO
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NOK General QOil Seals

OKC 3.

Nitrile rubber (NBR) oil seal

Spacer

OKC3
Type

\/SBE Type

@ When ordering, please indicate the NOK part number and the relevant dimensions.
@Check the Guide to Allowable Operating Conditions on pages E-10 and E-11 for relevant information on the
seal selected before use.

Lip Material NOK A103
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NOK General Oil Seals

0KG 3.

Nitrile (NBR)

.The sectional view on the right shows
the typical profile of the seal type.

2
Dimensions
Shaft déameter Outside{giameier Wigth Part Number
274 304 15 AQ 9325 EO
360 400 20 AO 5842 EO
400 440 20 A0 5923 EO
420 470 20 A0 5971 EO
420 470 25 A0 5973 EO
"""" 440 | 480 | 20 | AO06022 EO
465 505 25 AQ 6084 EO
485 525 25 A0 6120 EO
490 530 20 A0 9499 EO
540 580 25 A0 9546 E1
"""" 560 | 600 | 25 | AO6220E1
580 624 25 AOD 6242 E2
610 660 25 AO 6279 FO
640 685 18 A0 9517 EO
650 700 25 A0 6310 EO
"""" 680 | 720 | 25 | A0 9574 EO
710 750 20 AQO 6364 E2
710 760 25 AQ 6366 EO
720 770 25 AQ 6385 E1
740 780 30 A0 9616 EO
""" 750 @ 800 | 25 | AO 6407 EO
770 810 29 AQ 6435 EO
780 820 18 AQ 6445 EO
790 840 25 AQ 6451 EO
800 840 20 A0 9090 EO
"""" 820 | 870 | 25 | A09631E0
850 900 30 AQO 6489 EO
880 930 25 BO 9220 EO
900 950 25 AQ 6527 EA1
930 980 25 AO 9612 EO
940 | 990 | 25 | | BO 9512 EO
980 1030 25 AQ 6566 EO
1000 1040 28 A0 9075 EO
1040 1090 25 AO 6596 EO
1080 | 1130 25 AO 6613 EO
1090 | 1150 | 25 | A0 6616 EO
1110 1160 25 AQ 9708 Er1
1200 1250 30 AO 9280 E1
1204 1254 25 A0 9755 EO
1530 1590 30 | A0 9791 EO
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Mﬂ'ﬁpe (Mogoil seal)

Nitrile rubber (NBR) oil seal

WT Type

Inner seal ring

Tightening
lar band

WTT Type

Inner seal ring

@ When ordering, please indicate the NOK part number and the relevant dimensions.
@ Check the Guide to Allowable Operating Conditions on pages E-10 and E-11 for relevant information on the
seal selected before use.

Lip Material NOK A989
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NOK General Qil Seals

b b
MﬂType ] i
DESEN Nitrile (NBR) | S N :
@The sectional view on the right shows N /(’".%‘ / .
the typical profile of the seal type. ] ----- : J_L‘/ |
1~
gliell
MOX Type
Dimensions
Shaft déameter Outsidegrameter Wiéith Part Number Part Number Bearing size
140 180 35 AN 4556 EA1 — 8 1/4”7-72
165 214 40 AN 4750 E1 = 107-72
201 261 4 AN 5091 EA1 == 127-72
236 294 46 AN 5330 E1 = 14"-72
272 341 50 AN 5528 EA1 = 16”-90
310 | 388 | 48 | AN 5679 E2 | — 187-90
367 444 50 AN 5857 E1 = 21"-90
415 540 73 AN 9044 EA1 — 24"-90
524 650 83 AN 6178 E1 b 307-90
670 794 84 AN 9597 EO = 387-84
"""" 706 | 826 | 8 | ANe6363E1 |  — | 4090
745 900 93 AN 6403 F1 — ' 42"-90
750 900 110 AN 6414 EO = 42”-90
780 935 93 AN 6448 E1 S 44"-90
818 965 93 AN 9046 EA1 — 46”-90
""" 860 | 1010 | 938 | ANes02E1 |  — | ag"-90
895 1044 93 AN 6523 E1 — 50"-72
896 1048 89 — BN 9210 HO 50"-75
925 1075 93 AN 9047 EA1 — 52"-72
960 1116 93 AN 6556 E1 — 54"-72
960 | 1118 | 93 | = BN 9806 HO |  547-72
995 1160 95 AN 6573 E1 = 56”-90
1025 1160 93 AN 6591 EO — 56"-81
1025 1174 88 == BN 9815 HO 56"-75
1052 1232 93 AN 9748 EO — 607-72
""" 1175 | 1320 | 93 | ANesa1E2 |  — | 4’72
1250 1400 100 AN 9048 Ef — 68"-81
1300 1470 108 AN 9051 E1 = 707-80
1440 1610 108 AN 9728 EO = 76"7-72
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NOK General Qil Seals

MOYType (Meseta seal)

Nitrile rubber (NBR) and
hydrogenated nitrile rubber (HNBR)
oil seal

WT Type

Inner seal ring

@When ordering, please indicate the NOK part number and the relevant dimensions.
@Check the Guide to Allowable Operating Conditions on pages E-10 and E-11 for relevant information on the
seal selected before use.

Lip Material NOK G418(Seal ID mounting area A989)




NOK General Oil Seals

Lip
{hydrogenated
M0<1 nitrile rubber) MPYE

Material Hydrogenated Nitrile(HNBR)
Nitrile (NBR)

.The sectional view on the right shows
the typical profile of the seal type.

Mdtenai

=
Seal ID mounting area
(nitrile rubber)
Dimensions
Shaft diameter [Outside diameter| ~ Width Part Number Seal Type Bearing size
d D b
761 4 ; N 8916 F MOY 1
6 88 38.5 BN 8916 F1 33" x 28"
f74 | 864 | 465 | BN8917F1 | MOY2 |
840 970 53 BN 9223 E2 MOY 1 36" X 30"
. - T W A BN 9224 E1 | MoY2 |
919 1040 44.5 BN 9517 E1 MOY 1 39" X 28"
933 | 1040 | 415 | BNOS18 E2 | MOY2 |
988 1120 55 BN 9528 F1 MOY1 42" X 30"
.1oo4 | 1120 | 50 | BNS83BE3 | MOY2 |
1063 1200 43.5 BN 9833 E3 MOY1 . .
45" X 34

1082 | 1200 | 605 | BN9832E2 | MOY2
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Leakage Troubleshooting Guide

M Troubleshooting Guide I-2
1. Causes of Seal Leakage |-2
2. Misdiagnosis Examples -8
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|. SEAL LEAKAGE TROUBLESHOOTING GUIDE

.Causes of Seal Leaks Figure 1: The Two Points of Origin of Seal Leakage

If oil leakage is discovered, first determine the point of
origin of the leak. The leaks may not have originated
from the oil seal, and residual oil or grease on the seal
itself can also be mistaken for a leak.

Seal leaks are divided into two groups: leaks from the
sealing lip and leaks from the press-it area of the hous-
ing, as illustrated in Fig. 1. Typical causes of each
group of leaks are shown in factorial diagrams (Figs. 2
and 3). Examples of improper diagnosis is discussed
on page I-8.

Press-fit Area
ko

Seal lip
itz

Figure 2: Lip Leakage Diagnosis

(The lip has worn out.)
elnsufficient lubrication

The lip is scratchad.]

(The oil seal is problem-free)

(The lip has hardened.)

®Presence of foreign
matter

®Excessive internal

pressure

®Excessively rough shaft
surface

®Abnormally high
temperature

®Excessive internal
pressure

®Insufficient lubrication

e@lmproper assembly
@improper handling
eincorrect shaft chamfer

®FPresence of foreign
matter

(The lip turned-under. )
®lincorrect shaft chamfer
®|mproper assembly

®Excessive internal
pressure

@Scratched shaft or
improper diameter
®lncorrect shaft direction

®Excessive shaft offset or
runout

®Worn shaft
e®Reversed seal installation

Leaks

(The lip has uneven wear.) [The lip's waist ] _ The oil seal is
®Excessive shaft offset [The “P has mned') (ﬂex m’ is broken. [m‘; émm] deformed.
®Cocked seal installation  ®Incorrect lip material @|mproper assembly 2 elmproper assembly

@Incorrect shaft chamfer
®lmproper assembly

®Excessive internal
pressure

Figure 3: Press-Fit Area (OD) Leakage Diagnosis

(The oil seal is cocked. |

(The oil seal is problem-free. |
@®Scratched bore or improperly
sized bore

®Excessive bore surface rough-
ness

®|mproperly sized bore diameter
®incorrect shaft chamfer
®Improper assembile jig

Leaks

(The oil seal is deformed. |

@Improper assembly jig

[I:Ig md (:JD is damagedJ

®Improper sized bore diameter
@Incorrect shaft chamfer
@Improper assembly jig
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Leakage from the Seal Lip

D

Table 1: Leakage from the Seal Lip

e|f a spray/mist lubrication method
is used, the lube did not reach
the seal until several minutes
after start-up.

Factor Failure mode Cause Solution
The lip edge is severely worn, and the | @Abnormally high wear has
worn surface is dull and rough. occurred from the friction of
insufficient lubrication. The eAdd lubricant up to the specified
amount of lubricant was below level and operate.
= the specified level, and therefore
E did not reach the sealing lip.
=%
2 ®The machine design did hot
=} Worn lip allow adequate oil flow to the ; '
= surface seal lip. ®As a quick solution, change to a
g ~ Examples: double-lip seal model, and apply
i eThere is a slinger in front of the grease between the lips.
o sealing lip.
= eThere is a drain in front of the eAs a permanent solution, change
sealing lip. the structure near the oil seal to

allow lubricant to freely flow to
the seal lip area.

Jeam di| aAIssBOX]
Jeyew ubiaio4

The lip edge is severely worn, and
there are grooves or indentations the
worn surface.

Grooving/

indentations

eSince a shaft or seal contaminat-
ed with cutting chips was used,
the contaminants were embed-
ded in the sealing lip.

Machining chips, |
dirt, or dust

eSince the oil seal was assembled
in the presence of dirt or dust,
the contaminants became
embedded in the sealing lip.

eSince the seal or housing was
assembled with liquid gasket
sealant, the sealant contaminat-
ed the shaft or seal..

eSince a seal or shaft with paint
stains was used, the paint con-
taminated the shaft/seal.

eDuring assembly, use particular
care to ensure that the oil seal
or shaft is not contaminated with
dirt or sand.

eClean the machine with the same
lubricant sealed in the machine.

aInssald [euielul 8AISS89X]

The lip edge is severely worn, and the

wear band is concave.

Concave
_— wear

Wear band
surface

ePressure at the oil seal area
exceeded the design pressure.

eChange to a high-pressure type
oil seal.

eProvide a vent breather to
maintain proper pressure.

ssauybnos soepns
UBYUS 8AISS80X]

The lip edge is severely worn, and

‘| there are circumferential grooves on

the wear band.

eThe seal lip has severe wear
since the shaft finish was
rougher than the specified range
of 0.8 to 2.5 mm Rmax.

eSmooth the shaft surface to 0.8 to
2.5mm Rmax with emery paper
(#240 or similar). Do not oscillate
the emery paper axially along the
shaft.

eReplace the shaft with one having
the specified finish roughness.

= Tade—
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Leakage from the Seal Lip

5,

Factor Failure mode Cause Solution
— | The lip wear band width is uneven
| p | around the circumference, and the
S | minimum and maximum wear locations | eMachine has high shaft-to-bore elmprove the concentricity of the
@ | correspond well on the main lip and misalignment shaft and housing.
2 the secondary lip.
$ .............................................................
g
@
mi g eShaft has high dynamic runout e|mprove the shaft runout.
3| e
?; Eccentric lip wear
6' ol I S —
° The lip wear band is uneven around | @The oil seal was installed U T, ithin the desi
g | 9 | the circumference, and the minimum | cocked because the housing od_se A HOLBING WIthiry she-aesign
® | £ | and the maximum wear locations of bore diameter is too small. Liloauisd
® | the main and secondary lips are
w | inversely related. i i
o Y ®The oil seal was installed eCorrrectly chamfer the housing.
o cocked due to an unchamfered (Refer to Chapter F.)
= or incorrectly chamfered housing. :
é" ................................................
g eThe oil seal was installed cocked ol th bly iig. (Ref
=] because the assembly jig was mprove the assembly jig. (Refer
to Chapter G.)
cocked.
> | The lip wear band is smooth and glossy. | ®The oil temperature near the einvestigate the cause and take
S | The entire sealing lip is hardened and | sealing lip exceeded the heat- appropriate measures to prevent
§ there are cracks. resistance limits of the rubber. future temperature rises.
= 1 I "SR e —— oo
= [ e®Replace with a seal with a better
z heat-resistant lip material.
= : Example: Change from nitrile rubber
= eThe oil temperature exceeded ;
g the design temperature limits due | (NBR) to acrylic rubber (ACM).
3 conditions. fluorocarbon rubber (FKM).
— | € Note that a change of lip material
o | @ also changes the oil resistance.
I
3 =0 — eChange to a high-pressure type
§ gétg The lip wear band is wide and glossy. 'Lhel?PP"CEl;lUt? PI'QISSUFFI-‘ exceeded | ~ segl 9P P
=. iding li the limits of the oil seal. S ;
a3 %“—’%‘ There erocracks oo esliamg Tp: eProvide a vent to relieve pressure.
@A dry-wear condition occurred . =
§ because the machine had an o;qullubgcam rUFt) to the specified
=1 insufficient lubricant level. CyorAnC Operae.
o : .
) The lip wear band is smoothand ®As a quick solution, change to a
= g{ogsy. and there are Cr_EleS on the lip double-lip seal model, and apply
g sliding surface. Hardening usually ®A dry-wear condition occurred grease between the lips.
. | occurs only on the wear surface. bgizcausei: the’m?jchme S mist-type | gAs a3 permanent solution, change
2 oil supply Is inadequate. the structure near the oil seal to
S allow oil to flow freely up to the
| seal lip.
= i ; ; [
= ; eChange to an oil seal featuring a
= ° .gggasuesael :E’ehﬁfoﬁgﬁ?pmrﬁ ;‘gggﬁ” lip material that does not swell up
S ?: was selecled. ::'nsghde presence of the lubricant
] A
ao::, @ | The seal lip is swollen and soft.
@ = eThe seal lip swelled because it
5| 3 was soaked in solvents or eDo not wash the oil seal in
SR gasoline, or was not wiped off solvents.
| & after washing.
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Leakage from the Seal Lip

Factor Failure mode Cause Solution
3 eThe seal lip was scratched through -
° : eCap the keyways or splines to
S contact with shaft keyways or ;
8 splines. prevent scratching.
ﬁ e o e
@ because it was assembled over
a burrs or other defects in the shaft SPeiRIilE B deledts.
< | There are visible scratches on the chamfer.
3 sealing edge. eThe seal lip was scratched
& = because the lip came into con- eImprove the transit/storage
s |8 tact with sharp metal parts during | method.
=2 | transitorstorage. ool i
8| g eThe seal lip was scratched
S| 2 because the oil seal was handled - i :
S |2 ; : p eAvoid touching the seal lip edge.
5|3 with gloves contaminated with
) machine cutting chips.
T (g _ ;
%13 There are visible scratches on the eThe lip was caught at the shaft eChamfer the shaft correctly.
s3 Ning:ea end and scratched because the (Refer to Chapter F.)
3% seaing eoge. shaft was incorrectly chamfered. BRE
®A shaft contaminated with cutting
chips was used, and the chips
' o became lodged in the lip
.;:-F:“Zrdegs contamination on the seal | ggince parts contaminated with

eThere are indentations on the lip
sliding area.

metal shavings were used, the
shavings became lodged in the
lip edge.

eSince a dusty or dirty shaft or oil
seal was used, foreign matter
caught in the lip edge.

eWash the machine parts
thoroughly prior to assembly.

Iepun-uin} diq

JBJLWEBYD 1IBUS
fsla%uc;fdsuﬁ? zaladquduui [BSS BU)} UO LUOEUILBIUOD

Part of the lip is folded under and

eThe lip was caught on the shaft
end and folded under due to a

poor shaft chamfer.

' @Chamfer the shaft to the correct

size, and apply grease to the

chamfered area before assembly.

pinched to the shaft. eThe lip folded under due to eAssemble the unit carefully by

improper shaft and housing aligning the shaft and housing bore.
assembly. Apply grease to the shaft end.

= | Partorall of the lip folded under.

]

=Mm

23 eAbnormally high pressure eChange to a pressure-free struc-

o3 occurred during operation, blow- | ture.

g < ing out the lip. eUse pressure-resistant oil seals.

=

@

dij syt Jo (uonoas xajy) 1s1em usyoIg

flquiasse
Jadoidw)

ainssaid feusayul ybiH

There are cracks on the hinge flex
area of the lip.

eThe lip hinge flex section cracked
because the lip was squeezed
out of shape during assembly.

e®Assemble the unit carefully by
aligning the shaft and housing
bore.

(air-leak test).

eThe lip hinge flex section cracked
due to excessive pressure during
a post-assembly pressure test

eAvoid testing at a pressures
higher than the design limits of
the seal.

eThe lip hinge flex section cracked
due to pressures exceeding the
design limits.

eChange to a structure that does
not produce excessive pressure.

eChange to a pressure-resistant
oil seal.
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Leakage from the Seal Lip

)

Factor Failure mode Cause Solution
® 55 | .
o ;gé oThe lip caught on an improperly | ®Properly chamfer the shaft and
o |38 chamfered shaft end, and apply grease to the chamfered
g‘ 3 ?E popped the garter spring. area before assembly.
@
‘@ 1 Garter spring disconnected
D |y — i
S |83 eThe garter spring was discon- eAssemble the unit carefully by
o . : F
| 3 §E nected because of improper aligning the shaft and housing
3 |28 shaft and housing assembly bore. Apply grease to the shaft
o <= chamfer.
(=1
_ | Sealis damaged causing
o 3 | lip deformation.
w o
® | 5
o |8 The oil seal was deformed due t
a | 8 eThe oil seal was deformed due to ;
% § an inappropriate assembly jig. simprove the assembly fig.
3 @ |
o | 3
g' ‘g Damage
e ~
|= 8 ePlace a shim behind the oil seal
g 8 eThere were visible scratches or to displace the lip contact area to
o ?:D- E— porosity in the shaft's contact a virgin shaft finish location.
ﬁ o area. eRemove scratches or porosity
=2 and refinish.
= =
o 0 - eSmooth out the shaft slidin
o T 3 g area
88 eShaft was finished by lathe cut using emery paper (#240 or simi-
o ting only : :
=3-F ’ lar) without axial movement.
c:ﬂ-' w e . e gy S —
2 E eThe grinder or emery paper eChange the machining method
o
a3 moved axially during the finish (finish without axial feed, plunge
23 operation direction only).
= ]
° | = eA worn bearing allowed shaft .
g | & runout to exceed the design limits. | ®Change the bearing.
® | @
g § - S
& 2 ®A general-purpose oil seal was ; :
2|3 used for a structurally large shaft .gé?enrgﬁéf anolssal Vs g |
c | = ty.
T | < runout.
5}
: Wash th hi
3 eThe oil seal was installed with dirt| ®¥vash the machine components
® or metal shaving contamination. | thoroughly, then place a shim
eThe lubricant was degraded or ?heh:p d thet 021 ?eal i s
%) contaminated with dirt or other thg ;ﬁ:f? FisELioanawanson
5 Toreign maer; eoFora sméll amount of dust
= e & . i 4
= 'gé’;g’gg’é’:s entered into the lip |~ ohanqe to an oil seal with a dust
8 : lip or dust cover.
®A non-ferrous metal shaft was eUse an appropriate shaft material
used. and hardness.
| lg;}%‘ ; i i
| 883 o eThe oil seal was installed incor- | elInsert the oil seal with its seal lip
Ig;gg rectly during assembly. directed towards the fluid side.
é:}gﬂ
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(" Leakage from the Press-Fit Area (Seal OD

Table 2: Leakage from the Press-Fit Area (Seal OD)

Factor Failure mode Cause Solution
e The oil seal was cocked because oo ;
g the housing bore diameter was | ®F1nish tlhg housing bors to the
’ ; undersized. prpE .
3 Befare removing the oil seal: SO | N ———
o | ®The oil seal is cocked with respect to ‘
o the housing and shaft. eThe oil seal was cocked due to eChamfer the housing bore.
= an unchamfered or improperly (Refer to Chapter F.)
2 Afioi 6 . : chamfered housing.
g er oil seal is removed: S e e R RS
5 eContact at the press-fit is not even.
s eThe oil seal was cocked because | elmprove the assembly jig. (Refer
3 the assembly jig was cocked. to Chapter G.)

; o eThe oil seal was deformed
#The: it rare is disconnecied locally. | because of an improperly e|mprove the assembly jig.
Disconnected fit trace designed assembly jig.

@A gap in the press-fit occured
due to seal deformation from eHandle the seal carefully.
rough handling.

uonewloap |eag

eThe oil seal was cocked because
the housing bore diameter was
undersized.

eFinish the housing bore to the
proper ID.

After the oil seal is removed:

eThere are longitudinal scratches on
the oil seal press-fit. The rubber
was gouged.

eScratching occurred at the OD of eChamfer the housing bore
the oil seal due to an unchamfered (Refer to Chapter F.) ’
or improperly chamfered housing. ’

e The OD of the seal was gouged
due to mislaignment of the
assembly jig with the housing.

eProperly align the jig with the
housing.

o ays uo sabnob 1o sedelog

eThe housing bore ID surface was
scratched because the seal was

inserted with metal shavings or | eApply a thin coat of liquid gasket

| other foreign matter caught sealant so that the scratches and
between the seal and the bore. porosity on the bore ID hole are
®The bore ID surface is scratched | filled. Use care not to contaminate
due to repeated seal removal the seal lip or the shaft with the
and installation. sealant.
— eThere was large porosity on the
bore ID.

eRemove the seal and check for
grooving on the chamfered area
of the housing bore. Remove
these grooves and apply liquid
gasket sealant to the bore ID
surface.

eThe housing bore ID surface was
scratched due to seal installation
with burrs on the bore chamfer.

‘@alj-wa|qoid si [ess JIo 8y

oQuick solution:
Apply liquid gasket sealant to the
housing bore ID.

S o The bore ID surface is too rough. :
ePermanent solution:
Finish the bore ID surface to the
correct roughness. (See pages
F-8 to F-13.)
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B Examples of Leak Misdiagnosis
@ Leaks from the mating surfaces of the machine
-The gasket is deformed.
The mounting bolts are loose.
There are defects in the mating parts
(i.e., indentations, burrs).

@Lcaks caused by scratches or porosity in the
housing, or other machine covers

©Residual oil or grease from assembly on the air side
of the oil seal

OExtrusion of pre-lube grease or oil from intial assem-
bly
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Technical Data

M Frictional Torque of an Oil Seal—————— J-2
M Service Life of a Seal J-5

MOil & Chemical Resistance Ratings
of NOK's Lip Materials J-6
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J. TECHNICAL DATA

M Frictional Torque of an Oil Seal

The frictional torque of an oil seal can be expressed by
equation (1).

TmfoBr:y

T = frictional torque (N-cm{kgf-cm})
f = coefficient of friction

Pr = radial lip load onto shaft (N{kgf})
r = radius of shaft (cm)

The coefficient of friction (f) is determined by many
factors, but it generally means dynamic friction
under lubricated conditions, and can be expressed by
equation (2).

f=® (pu-b/P)V?

& = constant determined by the state of the oil film
1t = viscosity of sealing fluid (N-s/cm2{kgf-s/cmz})
u = linear shaft speed (cm/s)

b = lip-to-shaft contact width (cm)

It becomes evident that the coefficient of friction (f)
for a specific oil seal is influenced by the viscosity (m)
of the sealing fluid and the linear shaft speed (u).
Figure 1 shows the relationship between frictional
torque and oil temperature by oil type. Frictional torque
decreases as the oil's viscosity decreases. Also, frictional
torque is inversely related to the oil temperature, since
oil becomes less viscous as oil temperature increases.

Figure 1: Frictional Torque vs Oil Temperature for Several Qils
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The linear shaft speed also influences frictional torque.
Figures 2 and 3 show the relationship between shaft
speed and frictional torque.

Figure 2 shows a case in which the oil temperature is
constant. Frictional torque increases as shaft speed
increases.

Figure 2: Frictional Torque vs Shaft Speed
(with constant oil temperature)
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Figure 3 shows a case in which the grease temperature
is not controlled (heated naturally via friction).
Frictional torque decreases as shaft speed increases.
This is because as the shaft speed increases, the grease
temperature increases due to the heat generated by
friction, thus decreasing the its viscosity and the overall
frictional torque.

Figure 3: Frictional Torque vs Shaft Speed
(with a natural temperature increase)
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As described above, the frictional torque of an oil
seal varies according to the oil type and operating
conditions. Figure 4 shows the relationship between
the frictional torque of an oil seal and the shaft
diameter (for reference only).

Figure 4: Frictional Torque vs Shaft Diameter (reference only)
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B Service Life of an Oil Seal

The failure modes and ultimate service life will vary
according to the usage conditions, including operating,
environmental, and lubrication conditions.

The following will discuss the degradation of lip mate-
rials and lip wear (causing a loss of lip-to-shaft interfer-
ence), which are responsible for the most common oil
seal failures.

1. Lip Material Degradation

Material degradation consists of hardened or softened
rubber, cracks, or taking a set. The sealing ability of
an oil seal is reduce or eliminated when the lip contact
area is hardened or cracked, or the lip-to-shaft interfer-
ence is decreased.

This degradation often occurs as a result of a chemical
reaction between the rubber and the sealing fluid, or a
substance intermingled with or dissolved in the sealing
fluid. Generally, degradation advances rapidly as the
oil temperature increases, shortening the service life of
the oil seal.

Figure 5 shows the service life of various oil seal mate-
rials vs.the temperature at the lip contact area (for ref-
erence only).

Figure 5 shows the service life of various oil seal materials vs.the temperature at the lip contact area (for reference only).

NOK vent deta

15000

L N \ Fluorocarbon rubber

10000 \\ \

sao LA

(Engine oil SAE10W #30) —

Silicone rubber
\ (Engine oil SAE #30)
N

4000 Nl N

e
v
A

SO
AL B Newemann Lo

Nitrile rubber
(Gear oil SAE #90)

X (Engine oil

N
- NN
N
\
\

@
[41]
& \ b
2000
X \ \
[1¢]
= Nitrle rubber — |
,‘.; (Engine oil SAE10W #30) \
= 1000 \ \ \
800 \
A A\
600 . —
Acrylic rubber \
(Gear oil SAE #90) \
L NG T e
300
Acrylic rubber/r, \ \ \ ‘
(Engine oil SAE10W #30) \
200
40 50 60 70 80 90 100 120 140 160 180 200 220 250

Temperature at lip contact area (C)

— 18—



2. The Effects of Lip Wear

When there is sufficient lubrication, an oil seal
continually circulates oil underneath the lip, thus
minimizing lip wear. Lip wear is accelerated by a
lack of or degradation of the lubricant, foreign matter
trapped in the lubricant, or the entry of external dust
under the main lip.

Figure 6 shows the relationship between the quantity
of lubricant supplied to the lip contact area and the
resulting lip wear.

Lip wear increases as the lubricant quantity decreases.
However, lip wear actually progresses faster in the
presence of a very small amount of lubricant than in
the complete absence of lubricant.

Figure 6: Seal Lip Wear vs Oil Supply

Lip wear causes lip-to-shaft interference to decrease,
thereby decreasing the seal's ability to compensate for
shaft eccentricity. Therefore, the life of a seal with
respect to lip wear expires when the lip interference
can no longer follow an eccentric shaft (shaft run-out).
Figure 7 shows an example of the shaft eccentricity
limits of a worn oil seal. Leakage occurs when the lip
interference value falls below approximately twice the
shaft eccentricity (shaft run-out). Since the progress
of lip wear is largely influenced by the quantity of
lubricant or other environmental conditions, such as
the presence of foreign matter in the lubricant, the
performance of oil seals varies according to the actual
application conditions.

Figure 7: Shaft Eccentricity Limits vs Seal Lip Interference
(TIR: Total Indicator Reading)
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M Oil and Chemical Resistance
Ratings of NOK's Lip Materials

The following data is a summary of material test
results. It shows the resistance of each lip material to
various lubricants and chemicals.

After selecting a preliminary lip material in Chapter E,
please verify its compatibility with the lubricant or
chemicals to be used.

| How to Read the Table e
The test method used are in accordance with JIS K 6258
“Testing methods of the effect of liquids for vulcanized
rubber” and JIS K 6253 “Hardness testing methods for
rubber, vulcanized or thermoplastic”. The table displays
the test temperature and time, and the post-test changes
in hardness and volume.

Hardness and volume change data indicate the
post-test change in hardness against the pre-test
hardness, and the post-test change in volume against
the pre-test volume of the test piece, respectively. Plus
(+) indicates that the hardness or volume increased
after the test, while minus (-) indicates that the
hardness or volume decreased after the test. The
absolute value is inversely related to the oil or chemical
resistance of the material.

The resistance of each lip material is determined by
assuming that it is used for 500 hours continuously at
the listed test temperature, and based on the indicated
test results.

Symbols in the “Material Resistance Rating”
column are as follows:

© : Good resistance
O : Resistance, except in special cases*
/A : No resistance, except in special cases™
X : No resistance
#: Consult NOK before use.

In most cases, the stability of the lip material can be
determined by consulting the hardness change and
volume change data; however, some materials may be
classified as & or X despite their small hardness or
volume change values. Such classifications are based
on other considerations and do not contradict the
above-mentioned general principles.

For the classification of oil types, refer to the
“Lubricant Brand Guide” published by the Lubrication
News Agency. Please refer to the guide for the
properties of each oil type.

There are cases in which an inorganic acid,
organic acid, alkaline acid, or inorganic salt
should not be used due to environmental
conditions. Please consult with us before use.

= =



! I i Test Test | Hardnes | Volume |, .
Sealing Fluid (Manufacturer) ﬁgﬁa’? Ternoc)tura Dugﬁgmn ‘%‘:"f’fngtg)% CrEg{:\)ge m

Apolloil Auto Lube 30 SD (ldemitsu Petrochemical) AT27 100 200 0 - 09| ©O
120 200 0 -09 | O

A941 100 200 + 4 -21 | O

120 200 + 6 -27 | A

A795 100 200 + 6 - 867 | O

120 200 + 9 - 75| A

A275 100 200 + 5 -89 | ©

120 200 + 6 -92 | a

T303 120 200 0 - 14 | O

130 70 -1 + 04 | ©

500 + 2 + 03| O

150 200 + 1 -06| O

T599 120 200 + 2 - 15 | ©

130 70 -1 - 02| ©

500 + 4 —03 | ©

150 70 + 2 =28 | &

200 0 - 13| A

500 + 6 - 35| a

T302 120 200 + 3 +33| O

150 200 + 5 + 44 | O

S728 150 200 -6 + 88| O

175 200 -9 +104 | &

F585 150 200 -2 + 10| ©

175 200 -2 +11 | O

F975 150 200 + 1 + 20| ©

o )| 175 | 200 | 4+ 3 | +23 | O
% New Pan 10W-30 SG (Nippon Oil) A727 | 100 200 | -5 | +31 | O
o 120 200 + 2 +32 | O
2 A941 100 200 + 2 +11 | ©
120 200 + 7 - 06 | &

A795 100 200 + 5 - 42 | ©

120 200 +12 - 6.1 X

A275 100 200 1 - 57 | '©

120 200 + 4 ~ 53 | &

T303 120 200 0 + 28 | ©

150 200 + 1 + 26 | O

T599 120 200 + 1 +19 | ©

150 200 -1 + 26 | A

T302 120 200 + 1 +33| O

150 200 + 1 + 44 | O

S728 150 200 -13 +199 | O

175 200 -20 +252 | A

F585 150 200 0 + 18 | ©

175 200 + 2 + 24 | O

F975 150 200 + 2 +20 | ©
. . 175 | 200 | +6 | +23| O
Shell Formula X 5W-30 SG (Showa Shell Sekiyu) A727 100 200 = - 0.1 O
120 200 +13 =03 | X

A941 100 200 + 4 - 1.1 ©

120 200 + 9 - 26 | &

A795 100 200 + 7 - 56 | A

120 200 +12 - 68 | X

A275 100 200 + 3 - 86| O

120 200 + 7 - 87 | A
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ata )

Test

Test

Hardnes

Volume

Sealing Fluid (Manufacturer) mgghg? Temp Crgture Du(rﬁgion mﬁ:“?ﬁ)% Crg%ge %’ﬁiﬁ
Shell Formula X 5W-30 SG (Showa Shell Sekiyu) T303 120 200 0 + 1.1 ©
150 200 + 1 - 03| O
T599 120 200 + 1 0 ©
150 200 -1 - 08 | A
T302 120 200 + 5 +15 | O
150 200 + 5 + 1.1 O
8728 150 200 -13 +170 | O
175 200 —16 +204 | A
F585 150 200 — 4 + 09 | ©
175 200 -1 +14 | O
FO975 150 200 + 1 +14 | O
S |75 | 200 | +3 | +15]| O
Mobil 1 5W-30 SE/CC (Mobil Sekiyu) A727 100 200 -1 + 1.2 ©
120 200 + 4 + 1.1 O
A941 100 200 + 2 - 06| O
120 200 +10 - 22| A
A795 100 200 + 7 - 60| O
120 200 +13 - 70| X
A275 100 200 + 3 - 73| O
120 200 +11 - 70| X
T303 120 70 + 1 + 09| ©
200 -1 + 17 | ©
500 + 4 + 0.1 ©
150 70 + 1 + 10| O
200 0 + 16 | ©
m 500 + 6 + 10 | ©
< T599 120 200 0 +14 | O
g 150 200 -2 +17 | &
= T302 120 200 + 1 + 26 | O
150 200 + 3 + 24 | O
S728 150 200 —14 +175 | O
175 200 -18 +202 | A
F585 150 200 -1 + 15 | ©
175 200 0 | +19 | O
Fo75 150 200 + 3 +14 | ©
et ] 178 | 200 | 4+ 5 | +20 | O
General Motor Oil G-1 mX 5W-50 SG (General Sekiyu) | A727 100 200 + 2 + 06 | ©
120 200 + 5 + 0.1 O
A941 100 200 + 3 - 10| ©
120 200 + 7 - 20| A&
A795 100 200 + 6 - 59| O
120 200 +12 - 73| X
A275 100 200 + 2 — 8.1 ©
120 200 + 5 - 75| A
T303 120 200 + 1 +14 | ©
150 200 + 2 + 13| O
T599 120 200 + 2 + 06 | O
150 200 0 +12 | &
T302 120 200 + 3 + 20 | ©
150 200 + 3 + 22 | ©
S728 150 200 -13 +183 | O
175 200 —20 +232 | A
F585 150 200 0 +17 | O
175 200 + 2 + 20| O
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(__Oil Resistance Data )

Sealing Fluid (Manufacturer) Rﬁg :T;FI) Tar{j:r?we Dl-.IE’E?Ln %Era:“{?gfs} gﬁgjr:gg m
points) o
General Motor Oil G-1 mX 5W-50 SG (General Sekiyu) | F975 150 200 + 2 1.5 ©
. R S |75 | 200 | +5 | +18 | O
‘g. Apolloil Gezelube 20CB (Idemitsu Petrochemical) A103 100 70 0 —-2.0 (@)
= .| .T808 | 180 | 70 | +1 | 427 | O
9 "Yiigh Diesel $3 30CD (Nippon Oil) A727 | 100 70 | +1 | -85 | ©
T303 130 70 = +0.1 ©
Apolloil Gear ZEX 90-GL-6 (Idemitsu Petrochemical) A727 100 200 -3 +3.6 ©
120 200 + 5 +5.1 O
A941 100 200 + 2 +1.9 ©
120 200 + 9 +27 VAN
A795 100 200 + 5 —-3.3 ©
120 200 411 —Bit X
A275 100 200 + 4 —4.8 ©
| 120 200 | +11 -28 | X
A437 100 200 4= 2 . ©
120 200 +10 —01 P4
AS889 100 200 + 4 —-1.8 ©
120 200 +14 =1:0 X J
A103 100 200 + 4 =18 ©
120 200 +13 0 X
T303 120 200 —48 +2.4 (@)
150 200 + 1 +23 O
T599 120 200 =2 +1.3 ©
150 200 =i +1.7 AN
T302 120 200 -3 +3.6 ©
150 200 + B +4.2 sy
o 5728 150 200 Immeasurable | Immeasurable | <
g; 175 200 Immeasurable | Immeasurable | X
) F585 150 200 0 +27 | ©
2 175 200 +4 | +35 | A
9 FO975 150 200 + 2 +22 | ©
S 175 200 + 7 +25 | A
Q
3
|
* Apolioil TH Universal 10W-30 (Idemitsu Petrochemical) | A727 | 100 | 200 | -4 | +42 |0
120 200 = 2 +5.0 O
A941 100 200 0 +24 ©
120 | 200 + 6 4+1:1 2
A795 100 200 + 4 —-3.0 ©
120 200 +10 —4.8 A
A275 100 200 + 4 = h ©
120 | 200 + 3 —-4.0 Vol
A437 100 200 + 2 -1.0 ©
120 200 + 3 -0.2 A
A989 100 200 0 =085 ©
120 200 + 3 -0.9 b
A103 100 200 = 4 —-1.6 (@)
120 200 + 3 —1.4
T303 120 200 = +3.8 ©
150 200 = +3.6 £
T599 120 200 = 2 +3.7 ©
150 200 = 3 +34 PN
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(" Oil Resistance Data )
; Test Test | Hardnes | Volume |g. .
Sealing Fluid (Manufacturer) :ﬁgkgf Temacrghne DuEgglon (%E?E%% Chg:ge m
Apolloil TH Universal 10W-30 (Idemitsu Petrochemical) | T302 120 200 = 2 + 47 | ©
150 200 -2 + 50| O
S728 150 200 -16 +20.1 3
175 200 —-33 +206 | X
F585 150 200 -2 +18 | O
175 200 -1 + 28 | A
Fo75 150 200 + 2 +19 | ©
175 200 +4 | + 28| A
* Gear Lube EHD 80-GL-5 (Nippon Oil) "A727 | 100 | 200 | -3 | +19 | O
120 200 + 2 + .26 | ©
A941 100 200 + 4 + 05| O
120 200 + 9 + 05 | &
A795 100 200 + 6 - 48 | O
120 200 +11 - 53| X
A437 100 200 + 5 -382| O
120 200 +9 | —27 | a
A989 100 200 + 5 =430 | @
120 200 +11 - 30| a
A103 100 200 + 4 - 33| ©
O 120 200 +10 - 28| a
0 T303 120 200 + 1 +12 | O
®) 150 200 +2 | +13| @
- T599 | 120 200 +1 | +04| O
g 150 200 -1 + 07 | &
3 T302 | 120 200 o |+23]| 0
) 150 200 + 5 + 23| O
&, 5728 150 200 Immeasurable | Immeasurable | X
175 200 Immeasurable | Immeasurable | X
F585 150 200 0 +17 | ©
175 200 + 5 + 23 | A
Fo75 150 200 +4 | +12 | O
175 200 + 7 + 15 | &
Spilacs EP90-GL-4 (Showa Shell Sekiyu) A727 | 100 200 -2 |+ 06| ©
120 200 + 5 + 14 O
A941 100 200 +3 | —04| O
120 200 + 7 - 06 | &
A795 100 200 + 6 - 54 | O
120 200 +11 - 83| X
A275 100 200 + 86 -73 | O
120 200 +11 - 73| X
A437 100 200 + 4 - 47 | ©
120 200 +10 - 41 | &
A989 100 200 + 6 - 38| O
120 200 +12 -39 | X
A103 100 200 + 5 —40 | O
120 200 +11 — 40 | X
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: : Test Test | Hardnes | Volume |, .
Sealing Fluid (Manufacturer) mgghg? Temg;_g%uﬂe Dugﬁ?on 35%3 C?gs)ge m
Spilacs EP90-GL-4 (Showa Shell Sekiyu) T303 120 200 0 - 03| O
150 200 + 3 + 03| O
T599 120 200 -1 -10 | ©
150 200 -2 - 08| &
| T302 120 200 0 +15 | O
150 200 + 5 +15 | O
S728 150 200 -6 -02| a
175 200 -8 - 82| X
F585 150 200 0 +14 | O
175 200 + 2 + 20| &
Fo75 150 200 + 4 +10 | ©
175 200 + 6 +10 | &
ol SO URUOTSORSOO OSSOSO ARSI IS N N S
£ | Apolloil Gear HE 90-GL-4 (Idemitsu Petrochemical) T303 90 480 -2 + 64| O
R S 10 | 240 | -2 | +62]| 0O
»2 Apolloil Wide Gear LW 80W-90-GL-5(Idemitsu Petrochemical) | T303 120 70 +1 0 ©
s 200 | +2 [ -01]| O
2 500 + 2 + 05| O
2 | 150 200 | +3 | +01| O
2| ' 500 + 6 -03| O
Gear Lube SP 90-GL-4 (Nippon Oil) A727 | 120 | 70 | + 2 42 | ©
A795 120 70 + 6 -70 | a
e e e smrmmems e e meeon TS99 | 80 0 | -1 | -07 ]| O
_Antoil BBOW (Nippon Oi) | A727 | 100 | 70 | -6 | +18| O
Diamond EP Gear Oil 80-GL-3 (Mitsubishi Oil) A727 | 100 70 -1 | -03]©
| ATS5 | 100 |70 | 0 | -29/0
Diamond EP Gear Oil 90-GL-3 (Mitsubishi Oil) A727 100 70 0 + 02| O
. T08 | 100 | 70 | -2 | +16| O
Diamond Hypoid Gear Oil 90-GL-4 (Mitsubishi Oil) T303 130 70 + 1 + 07 | ©
500 + 5 +12 | ©
150 70 + 1 +10 | ©
300 + 6 + 10 | ©
500 + 9 —= 385 | O
T599 100 70 0 - 09| O
© | (Polyglycol base) AT27 100 200 - 8 + 72| O
@ | Synthese D68EP (NOK Kluber) 120 200 -13 | +124 | &
-~ A941 100 200 -1 + 41| O
8 120 200 -1 + 56 | O
o A795 100 200 +2 | —21| O
g. 120 200 + 4 - 18| O
- A275 100 200 -~ B +03| 0
£ 120 200 -2 +16 | O
& A437 | 100 200 | -1 | +56| 0O
< 120 200 -5 |+31 |0
."I_:ﬁ A989 100 200 -2 +13 | O
2 120 200 — 3 + 10 | O
3 A103 100 200 == +26 | O
3 120 200 -3 +20 | O
& T303 | 120 200 | —24 | +451 | X
2 150 200 | —26 | +595 | X
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(___Oil Resistance Data )

; Test Test Hardnes | Volume ;
Sealing Fluid (Manufacturer) ;ﬁghﬁ Tem‘éa;ture Du{ﬁgion (g';ugﬁggg)g Clzgsjge m

(Polyglycol base) T599 120 200 —25 +47.5 X
Synthese D68EP (NOK Kiluber) 150 200 —34 +69.1 X
T302 120 200 —20 +808 | X

150 200 —22 +570 | X

5728 150 200 -6 -02 | &

175 200 Immeasurable | Immeasurable | X<

F585 150 200 -1 + 14 | ©

175 200 + 1 + 20 | A

Fa75 150 200 + 3 + 14 | ©

175 200 + 6 + 09 | A

|
(Polyglycol base) CA727 | 100 | 200 | - -4 | =29

Synthese D460EP (NOK Kluber) 120 200 0 -20 | O
A941 100 200 + 4 - 26 | ©

120 200 + 3 - 25 O

Q A795 100 200 +6 | —-66| O
7 120 200 + 7 -71 | A
G"; A275 100 200 +2 | —-95| O
@ 120 200 + 3 — 91 O
o A437 | 100 200 | +56 | -783| O
& 120 200 + 5 - 75| O
g | A989 100 200 +5 | —-68| O
3 120 200 +5 | —~87 | ©
5, A103 100 200 + 3 - 74 ©
i 120 200 + 4 - 68 | O
c T303 120 200 - 8 + 85 | ©
LN 150 200 -7 | +119 | O
gj T599 120 200 -9 +104 | O
@ 150 200 -14 +139 | A
% T302 120 200 -10 +140 | &
%’ 150 200 =0 | 178 | &
o 5728 150 200 | Immeasurable | Immeasurable | X
% 175 200 Immeasurable | Immeasurable | <
- F585 150 200 +4 | +17 | O
175 200 +11 + 33 | X

F975 150 200 +oh + 14 ©

175 200 +11 +19 | X
(Polyglycol base) A727 | 100 | 200 | -3 | +17 o
Synthese HT220 (NOK Kluber) 120 200 - 4 +25 | O
A941 100 200 + 2 - 07 | ©

120 200 + 3 0 O

A795 100 200 +.5 - 54 | O

120 200 + 6 - 87 | O

A275 100 200 -+ - 50 | ©

120 200 + 1 - 5.1 C

A437 100 200 + 3 - 29 | O

120 200 + 4 - 29 @)
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Sealing Fluid (Manufacturer) iﬁgrﬂ? Ter;ggrsatwre Dl}g?i%n é%gfg% gﬁ'&"r';gg m
) (h) (points) (%)
(Polyglycol base) A989 100 200 + 2 = 38 @
Synthese HT220 (NOK Kluber) 120 200 + 4 = 38 | ©
A103 100 200 + 2 -29 | ©
120 200 +3 | —-30 | O
T303 120 200 —11 +19.1 | X
150 200 -8 +230 | X
T599 120 200 -16 +247 | X
150 200 -21 +322 | X
T302 150 200 -11 +289 | X
175 200 -8 +309 | X
S728 150 200 + 1 +147 1 O
175 200 0 + 18 | A
F585 150 200 -3 + 07 | ©O
175 200 + 2 +15 | A
F975 150 200 0 + 05| ©
g 175 200 +8 | +18| &
g
o
o)
B
o SRR | WS | [ | T —
@ | (Polyglycol base) A727 100 200 — 4 - 24| ©
8 | Synthese HT680 (NOK Kiluber) 120 200 -1 - 27| O
3 A941 100 200 + 4 -29 | ©
& 120 200 + 5 - 34 | O
oy A795 100 200 + 6 - 68 | O
= 120 200 + 8 - 81 | A
o A275 100 200 + 5 -100 | O
m 120 200 + 5 -100 | A
3 A437 | 100 200 8 | —~83| D
3 120 200 + 7 -87 | &
g A989 100 200 + 5 -67 | O
a 120 200 + 7 - 783 | A
5 A103 | 100 200 | +4 | -87 | O
- 120 200 +5 | —71 | a
T303 120 200 -5 + 54| ©
150 200 + 1 + 80 | O
T599 120 200 - 8 + 75| O
150 200 -12 +122 | A
T302 120 200 - 4 +90 | O
150 200 + 2 +11.7 | O
S728 150 200 + 3 + 06 | O
175 200 + 3 +03 | &
F585 150 200 -3 | +08 | O
175 200 +4 | +15 | A
Fo75 150 200 + 1 + 06| O
175 200 + 8 +12 | A
z| No.1 Spindle oil (Nippon Oil) AT27 80 200 —14 +207 X
B 100 70 —11 +251 | X
8= 200 -14 | 4222 | X
2o A275 80 200 -7 | +121 | &
- 100 | 200 | -8 | 4122 | &
= |

= [[gf—
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; Test Test Hardnes | Volume |,...

Sealing Fluid (Manufacturer) Rﬁghg TGMUC)MI‘B DUE%IOD %E“E.%?‘E‘gg)g‘ Crzg:)ge m
No.1 Spindle oil (Nippon Qil) A103 100 70 —-16 +31.0 X
G418 80 200 -7 +11.3 | A
100 200 -7 +113 | A
T303 80 200 -11 +125 | A
100 200 -10 +128 | A
T599 80 200 - 8 +125 | A
100 200 -9 +128 | A
T302 80 200 -10 +138 | A
100 200 -13 +167 | &
S728 80 200 -15 +39.4 | X
100 200 -16 +426 | X
F585 80 200 - 4 + 20| ©
100 200 -4 + 34 | O
F548 80 200 0 +12 | ©O
100 200 -1 + 29 | O
F975 80 200 -2 + 16 | ©O
100 200 -2 + 3.4 ©

A N I S R
g‘. No.2 Spindle oil (Nippon Oil) AT27 100 200 = B +114 O
g 120 200 -10 +11.7 | A
% A275 100 200 = 2 + 28| O
‘g. 120 200 — i3 +33 | O
% A103 130 70 -12 +124 | &
o G418 120 200 1 + 83 | O
- 150 200 -1 + 34 | A
T303 120 200 -2 + 58 | O
150 200 -1 + 65 | O
T599 120 200 -3 + 68 | O
150 200 - 3 + 65 | A
T302 120 200 - 3 + 71 O
150 200 + 2 + 73| O
S728 120 200 -13 +23.1 X
150 200 -15 +274 | X
F585 120 200 -3 + 68 | ©
150 200 - 4 + 77 | ©
F548 120 200 0 +16 | ©
150 200 0 + 24| O
Fa75 120 200 -1 + 20| O
150 200 -1 + 31| O
Shell Turbo Oil T32 (Showa Shell Sekiyu) A727 100 200 + 1 - 05| ©
o 120 200 + 1 -05| O
B A941 100 200 =2 [ =2 |10
G 120 200 0o [-20|0
g A275 100 200 +6 | —85 | O
=2 120 200 +10 | - 87 | A
= T303 120 200 + 1 - 08| O
- 150 200 +3 | -08| O
S728 150 200 -13 +139 | A&

—= 188 =




: Test Test |Hardnes | Volume |q..
Sealing Fluid (Manufacturer) ;ﬁgrﬂ? Tem@eér%une D”E’ﬁg'on %E?%% Clzsaén)ga m

Shell Turbo Oil T32 (Showa Shell Sekiyu) 5728 175 200 —19 +175 | X
F585 150 200 -3 | +13]| ©
____________________________ e f 7S ] 200 | =3 | +18 ] O
Shell Turbo Oil T68 (Showa Shell Sekiyu) A727 100 200 + 1 — 24 ©

o 120 200 +3 | -21| O
e A941 100 200 +5 | —29 | ©
224 120 200 +5 | —31 | O
g A275 100 200 +14 - 85 | X
g 120 200 +15 | — 87 | X
4 T303 | 120 200 +1 | -13| ©
= 150 200 +2 | —14| O
S728 150 200 -7 | +94 ]| O

175 200 -11 +114 | A

F585 150 200 -2 | +06| ©

175 200 -2 | +09| O

Apolloil Mission Fluid (Idemitsu Petrochemical) AT27 100 200 =2 + 28| ©
120 200 0| +25| O

A941 100 200 + 3 + 09| ©

120 200 +6 | —02]| &

A795 100 200 + 5 -39 | ©

120 200 +11 - 59 | X

A275 100 200 +8 | -57| ©

120 200 + 1 = 56 |

G418 120 200 + 5 - 43 | ©

150 200 +7 | - 36

T303 120 200 -1 + 16 | O

=) 150 200 +2 | +15 | O
< T509 | 120 200 -1 | +15| ©
2 150 200 % | #2% | &
3 T302 | 120 200 +2 | +31| O
e 150 200 + 3 + 34| O
g S728 150 200 -15 | +206 | X
= 175 200 -27 | +221 | X
z F585 150 200 -1 + 19 | ©
o 175 200 + 2 + 24| O
3 Fo75 150 200 +2 | +16 | O
H N W, 175 | 200 | +4 | +21| O
§ Pegasus Torque Converter Fluid (Mobil Sekiyu) AT27 100 200 = B8 +: 8.1 ©
2 120 200 -3 | +61| O
7] A941 100 200 + 1 +35| O
S 120 200 +2 | +a2| O
m A795 100 200 +6 | —17 ]| O
& 120 200 | +6 | -27]| &
A275 100 200 +2 | —25| O

120 200 +2 | -—20]| &

G418 120 200 +2 | -11] ©

150 200 +4 | —186 | A

T303 120 200 -3 | +48| O

150 200 -2 | +60 ]| O

T599 120 200 -1 +45 | O

150 200 -2 | +63 ]| a

T302 120 200 -1 +63| O

150 200 0| +90]| O

S728 150 200 —-18 | +348 | X

== T8Y =
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( Oil Resistance Data )

: Test Test | Hardnes | Volume |,

Sealing Fluid (Manufacturer) hl':‘lgl}(erl;gl) Tem%rz;ture Duzﬁglon (gi“:"’o??:'é)% C?Eg’:l)ge m
Pegasus Torque Converter Fluid (Mobil Sekiyu) S728 175 200 —-22 +39.7 | X
F585 150 200 - 4 +32 | O
175 200 -5 + 40 | O
F975 150 200 -2 + 32 | C
175 200 -2 + 39 | O

" Apolloil ATF D-2 (Idemitsu Petrochemical) | A727 | 100 | 70 | — 4 | +28| O
120 70 -5 +385 | O
140 -6 +42 | O
A103 100 70 -2 -12 | ©
120 70 -2 - 15 | A
140 -2 —20 | &
T599 135 70 -2 + 44 | ©
300 0 +41 | O
> 500 0 +39 | ©
g 150 70 -2 + 48 | O
3 300 -1 + 44 | O
i 500 0 | +40 | O
J 8 T303 120 70 -2 +40 | ©
@ 500 + 2 +382 | ©
3 :
73 150 70 -1 + 3.9 @
g’ 300 + 3 + 29 \d
mn 500 + 3 + 28 | ©
s 165 70 +4 | +28 | &
150 + 7 +23 | &
S728 150 70 -15 +297 | X
500 —-24 +311 | X
175 70 —25 +355 | X
500 —40 +387 | X
F384 150 70 0 +05 | A
200 + 1 + 02 | &

" Mobil ATF 200 (Idemitsu Petrochemical) | A727 | 130 70 | o | +54 | &
200 + 3 - 96 | &
A103 130 70 2 -12 | A
200 + 5 -26 | &
T303 130 70 0 + 50 | O
: 200 +2 + 44 | O
| Duffny Hydraulic Fluid 32 (Idemitsu Petrochemical) A727 100 200 + 2 — 04| O
“;-; 120 200 44 +01 | O
S A941 100 200 +4 | -15| O
g, 120 200 + 6 -13 | a
= A795 100 200 +8 | =54 | 0O
= 120 200 +11 | — 61 | X
© A275 100 200 +7 | -79| O
g 120 | 200 | +9 | -83| &
= A437 100 200 + 6 -48 | O
E 120 200 +8 | —49 | &
S A989 100 200 +6 | —-38| O
g 120 200 + 7 -38 | &
% A103 100 200 +3 | —48| O
& 120 200 +4 | —49 | &
2 G418 120 200 +7 | —68 | O
g 150 200 +10 -68 | &
=4 T303 120 200 0 - 03 LF“
- 150 200 + 2 -01 ]| O

J-16 — 290 =



(__Oil Resistance Data )

: Test Test Hardnes | Volume :
Sealing Fluid (Manufacturer) ':gg rlfgll Tem utérﬁture Du(rﬁtjion (%E.??:ﬁng)i’, C?g?)ge m

Duffny Hydraulic Fluid 32 (Idemitsu Petrochemical) T599 120 200 + 2 <= 07 ©

150 200 0 - 05 | A

T302 120 200 -3 +15 | ©

150 200 -2 + 20 | O

8728 150 200 -19 +170 | O

175 200 —22 +176 | X

F585 150 200 0 + 0.9 ©

175 200 + 1 +413 | ©

F975 150 200 + 1 + 1.6 ©

175 200 + 3 + 1.7 @)

F548 150 200 0 +09 | ©

175 200 + 1 + 1.3 @)

Shell Terrace Oil C10 (Showa Shell Sekiyu) AT27 100 200 — 5 + 6.9 ©

120 200 -5 + 77 | O

< A941 | 100 200 0 | +40 | ©
g 120 200 + 2 + 40 | A J

5 A795 100 200 + 4 -18 | O

3 120 200 +6 | —26 | A

§ A275 100 200 + 2 - 16 | O

g 120 200 +3 | —08 | A

=3 A989 100 200 -2 + 18 | ©

EEDS 120 200 + 1 +21 | &

2 A103 100 200 -1 + 20 | O

D 120 200 + 1 + 1.7 | A

= G418 120 200 + 2 - 09 | ©

3 150 200 | +4 | —06 | &

3 T303 120 200 -4 | +52 | ©

2 150 | 200 | -3 | +66 | O

S T599 120 200 -2 | +48 | O

é. 150 200 —4 | ¥72 | &

% T302 120 200 =3 + 7.2 ©

o 150 200 -2 +98 | A

& S728 150 200 -24 | +509 | X

= 175 200 —28 +61.1 X

g F585 150 200 ~4 | 486 | ©

S 175 200 — 4 + 4.9 O

Fa75 150 200 -1 + 39 | ©

175 200 -2 + 48 | O

F548 150 200 -1 + 27 ©

175 200 -1 +35 | O

Shell Terrace Oil C46 (Showa Shell Sekiyu) A727 | 100 200 | -3 | +15 | ©

120 200 - 4 + 1.1 @)

A941 100 200 + 3 - 04 ©

120 200 + 5 - 04 | &

A795 100 200 + 7 - 05 O

120 200 + 8 - 14 | &

A275 100 200 + 5 - 6.7 O

| 120 200 +6 | —65 | A

A437 100 200 + 4 - 80 | ©

120 200 + 4 -105 | &

=49% = .



; Test Test | Hardnes | Volume |g,..
Sealing Fluid (Manufacturer) m}é#ﬁ Tem@gf;ture Duirﬁt)lon %&g}% CIEOa/:}ge m
Shell Terrace Oil C46 (Showa Shell Sekiyu) A989 100 200 + 4 |- 32| ©
120 200 |+ 6 |- 84 | A
A103 100 200 + 2 |- 39| ©
120 200 + 3 |- 45| O
G418 120 200 + 5 |- 58| O
150 200 |+ 7 |- 58 | &
T303 120 200 - 1 + 03| ©
150 200 + 2 + 03| O
T599 120 200 | — 2 0 @)
150 200 0 |+ 01 | &
T302 120 200 |+ 2 |+ 18| O
150 200 |+ 5 |+ 23| O
8728 150 200 - 11 + 138 | O
175 200 | — 14 |+ 165 | A
F585 150 200 - 4 |+ 16 | ©
175 200 |- 5 [+ 21 | O
g FO75 150 200 |+ 1 |+ 15| ©
g 175 200 0 |+ 15 O
= F548 150 200 |- 1 |+ 11 | O
8 175 200 0o |+ 14| O
5
.= N S| (S (SR (—
o, | Duffny Neofluid 46 (Idemitsu Petrochemical) AT795 100 70 = 12 + 20.5 X
% Duffny Super Hydro LW 46 (Idemitsu Petrochemical) A727 | 100 70 0o |[— 11 ©
s A795 100 70 |+ 6 |- 54| O
® ... |.Fee4 | 100 | 0 | 0 |+ 01| 0O
B | Mulpose 32 (Nippon Oil) A727 80 168 |- 2 |+ 08| O
® | .|/ 803 | 8 | 168 |- 2 |+ 07 O
2. | Unipower SQ 32 (Esso Sekiyu) | A727 | 100 70 |- 2 |+ 05| O
- A | o1es | o |+ 12] 0
g Unipower SQ 46 (Esso Sekiyu) AT27 100 70 0 - 01| O
A S N 16 |+ 1 |+ 03| O
& | Unipower SQ 68 (Esso Sekiyu) A727 | 100 70 | 0 |- 07| O
- S W N 166 |+ 1 |- 04)| 0O
 |_Mobil Velocity Oil No. 3 (Mobil O) | A727 | 80 | 168 | - 13 |+ 120 | O
g | Mobi Velocity Oil No.& (MobilOl) | A727 | 80 | 168 |- 8 |+ 57 | O
< | Kyoseki Hydolux 32(Kyodo Qil) A727 80 %8 |- 3 |+ 02| O
= A795 80 168 + 1 - 35| ©
| Te03 | 8O | 168 | - 2 |+ 03| O
(Phosphoric ester base) A727 100 200 — 40 +1494 | X
Highland FRP46 (Nippon Oil) 120 200 | — 66 |+2029 | X
A795 100 200 | —30 |+ 974 | X
120 200 |- 40 |+1237 | X
A437 100 200 |- 25 |+ 933 | X
120 200 | — 28 |+4+1176 | X
T303 100 200 | — 26 |+ 984 | X
150 200 | — 32 |[+41281 | X
S728 100 200 |- 2 |+ 32| O
150 200 |- 7 |+ 77| &
F585 100 200 |—-10 |+ 145 | &
150 200 |- 13 |+ 195 | X
F384 100 200 |- 3 |+ 40| O
150 200 - 4 + 66 | O

J-18 — 192 -



: Test Test |Hardnes | Volume |p,.
Sealing Fluid (Manufacturer) Rﬁghﬁ Tem ncra)ture Dugﬁglon {%EO%E}EFB C?g’:\)ge m
(Phosphoric ester base) F548 100 200 - 4 + 121 AN
Highland FRP46 (Nippon Oil) 150 200 =7 |+ 182| X
(Water+glycol base) | A727 | 80 | 200 | +4 |+ 57| &
Moresuco Hydoll HAW (Matsumura Sekiyu) T303 80 200 —31 + 290 | X
S728 80 200 = ] + 47 X
F585 | 80 200 + 1 + 47| Q
- | Fa75 80 200 +2 |+ 49| O
I . R A R oA
ﬁ (Water+glycol base) A727 80 168 -3 + 02| A&
%‘ | Kosumo Fluid HQ 46 (Kosumo Oil) A103 80 70 = T + 2 |
= | A795 60 70 -4 |+ 21| &
g 80 70 =8 |+ 52| A
“« . |F384 | 8 | 70 | -5 |+ 93| O
(Water+glycol base) A103 80 7@ | =7 |+ 18| &
Naiback FR200 Fluid (Mobil Sekiyu) A795 80 70 = B + 0
_____________________________________________________________________________________ F3g4 | 8 | 70 | =5 |+ 75| O J
(Water+glycol base) A103 80 70 | -9 |+ 77| &
Mobil Hydro Fluid HFC (Mobil Sekiyu) F384 80 70 —11 + 162 | A
~ (Water+glycol base) Kyoseki Hydoria G(Kyoseki Sekiyu) | A103 | 80 | 70 | -6 |- 05| &
~ (Oil+water emulsionbase) | A103 | 100 | 70 | -9 |+ 68| O
Horto Safe 5040 (E.F. Horton & Co.) S728 100 70 —17 + 390 | X
Idemitsu 100 Gasoline (High-octane gasoline) A727 25 200 -24 [+ 801 | X
(Idemitsu Petrochemical) A795 o5 200 -186 + 239 | A
T303 25 200 =25 + 53.0 X
5728 28 200 =186 +110.5 X
F585 25 200 - 4 + 441 AN
F384 25 200 = 2 + 32| O

g’ Regular Gasoline (General Sekiyu) A795 25 24 = +216| &
S 25 72 -15 | + 203| A
3 F585 25 70 =4 |4+ 10| &
R F384 | 25 | 1, ot |4 18] 0
Nonleaded High-octane Gasoline (Mitsubishi Of) | Fo75 | 25 | 70 | —2 |+ 18| A&
Magnum 100 (Kosumo Oil) A795 25 24 —16 |+ 343 | X
R S 25 | 72 | D17 | +3801 | X
Esso Extra (Esso Sekiyu) AT795 25 24 —16 + 348 | X
S S 25 | 72 | -17 | +302| X
Formula Shell Super X (Show Shell Sekiyu) A795 25 24 —17 | + 244 | X
25 72 =47 |4+ 314 | X
Light oil (JIS No.2) AT727 25 200 -5 |+ 66| X
& AT95 25 200 +3 |+ 20| &
g T303 25 200 -3 |+ 18| X
= S728 25 200 -18 | + 447 | X
= F585 25 200 0 02| &
S .| Fss4 | 25 | 200 | 0 |- 02| O
8 | Kerosene A795 25 200 -1 |+ 33| &
- T303 80 168 =11 |4 188 | 'K
- | FB84 | 25 | 200 | 0 |+ 02] O
S | Heavy oil (C heavy oil) A727 50 200 -7 — 78| X
o A795 50 200 0 |- 28| &
A941 50 200 -2 |- 83| A
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__Oil Resistance Data

)

; Test Test | Hardnes | Volume |g...

Sealing Fluid (Manufacturer) r:ﬂgt}érlfla? Temp Cra;iure D“'('ﬁg“’" (%E?r%%% crgg:)ge Bﬁ%

T | Heavy oil (C heavy oil) T303 50 200 -5 -85 | X

S S728 50 200 | -5 — B | X

‘E F585 50 200 -2 - 05| &

= F384 50 200 0 - 03| ©
=8| Simion VLQ-25 (Daido Chemicals) | | arer | 100 | 70 [ +2 | +a2] O

az'| Shell Macron Qil 27 (Showa Shell Sekiyu) S728 120 70 -12 +30.5 X

%_% Standard Anti-rust ND32 (Mobil Sekiyu) A103 120 70 —-10 +13.3 @

S8 s728 | 120 70 | —10 | +s588 | X
3 | Insulating Oil JIS No.2 (Nihon Sekiyu) | A103 | 100 | 70 -5 | t78 | O
5 | Insulating Oil JIS No 3 (Idemitsu Petrochemical) | A103 | 100 70 | -6 | t115 | O

& | Cable Filler No.58 A103 100 70 + 2 -28 | O

= S728 120 70 = +42 | O

Auto Lex A (Idemitsu Petrochemical) AT27 100 70 - 2 + 0.8 ©

200 -2 +11 | ©

A941 100 200 + 1 0 ©

A795 100 200 + 5 - 47| ©

A275 100 200 + 3 -72 | ©

A437 100 200 + 5 - 42 | ©

A571 100 200 + 1 -33| ©

A368 100 200 -2 +22 | O

A103 100 70 + 1 -17 | ©

200 + 2 - 47 | ©

T303 100 70 -2 +24 | O

200 -2 - 04 | O

T599 100 200 -3 -01 ]| 0O

T302 100 200 -1 +17 | ©

S728 100 200 -2 +50 | O

S817 100 200 - 4 + 47 | ©

F585 100 200 - 4 + 03| O

Fo75 100 200 0 +02 | ©

o | (Fluorocarbon oil base) A727 100 200 | + 2 -11 |0

& | SEALUB S-11 (NOK Kluber) A941 100 200 | + 4 -07 | ©

?é A795 100 200 + 4 -18 | ©

A275 100 200 + 2 -29| O

A437 100 200 + 3 -28 | ©

A571 100 200 + 3 -15 | O

A368 100 200 + 2 - 05 | ©

A103 100 200 + 2 - 16 | ©

T303 100 200 -3 -10 | ©

T599 100 200 -1 -11 | ©O

T302 100 200 + 1 0 ©

5728 100 200 + 3 -07 | O

s817 100 200 -1 +10 | ©

F585 100 200 -1 0 O

Fo75 100 200 -1 - 06 | ©

150 70 + 2 0 ©

F384 150 70 + 1 - 07 | O

(Mineral oil base) A727 100 70 -3 +15 | ©

DUOTEMP PASTE (NOK Kluber) 250 -2 +11 | O

T303 100 70 -1 + 04 | ©

250 -1 + 02 | O
| (Esterbase) ISOFLEX NBU 15 (NOK Kluber) A727 | 70 | 70 | =g | +33 | 0

—~ 194 —




Oil Resistance Data )

; Test Test | Hardnes | Volume
NOK Lip |7, serature| Duration | Change | Change

Sealing Fluid (Manufacturer) Material ) ) {Dfm‘"w A

asealn

\Ester base) ISOFLEX NBU 15 (NOK Kiuber) | Fsea | 0 | Bl B

(Mineral oil base) A727 | 100 70 =
SEALUB S-1 (NOK Kluber) A103 | 100 70 =

1
2
1
0
3
(Poly « olefin base) A727 | 100 70 0 | =
SEALUB S-14 (NOK Kluber) A103 70 70 0
3
3
8

_(Mineral base) Anbiigon TA 30/0 (NOK Kiuber) | A727 | 100 | 70 | "+ 1 |- 14| C

Beacon 325 (Esso) A727 | 70 70 T
+

0. GreaseNo. 1 (Kyodo Oiland Fat) | A7z | 100 | 70 | —1 ¥ 27
Mutemp MS No. 2 (Kyodo Oiland Fat) | Arzr |

Multi Knock Urea (Nihon Sékiyu) T599 100 70 =2

* Albania Grease 3 (Showa Shell Sekiyu) F585 | 120 70 | -1

 Albania EP Grease 2 (Showa Shell Sekiyu)

S o
o
O ¢

500 =

6
3
5
500 0 - 02
4
&

X XD D

S
-.q
&}
o
o
~
o
+
|

m
w
O

pinyj axelg

(Glycol ether base) AT27 100 200 —-33 + 70.1
DOT 3 (Nihon Sekiyu) T303 100 | 200 —42 +131.2

@ X X|C

039
8 ®
w @
888
"N "N
o (=]
o o
| |
B w

o+ o+ o+

OO AN

ilm o o o
DO X O

(Glycol etherbase) | A727 | 100 | 200 | “42 [+ 75| X
DOT 5 (Nihon Sekiyu) T303 | 100 | 200 | -40 | +126.1 | X

(Silicone oil base) A727 100 200 -5 |+ 69| O
DOT 5 (Sanshin Chemical) T303 100 200 -9 + 53| O
S728 100 200 —18 + 404
F585 100 200 =17 + 225
E309 100 200 - 6 + 52

PIni TN

R189 100 200 - 4
| MIL-S-3136 Type2 | F384 25 70 -1

_MIL-S-3136 Type 3 | Fesa | 20 2 | -4

MIL-H-5606 Aerohydraulic Oil HFA (Mobil Sekiyu) A727 | 100 B | =

- 195 — J-21



e NOKLip [r,,1o8L,, | pTo%t,, [ Hchies [ Volume Ty
ealing Fluid (Manufacturer) Material g?_é ] ) (DE’E%'?&:)A} ook Ratinerial
MIL-O-6081B Aplex M Turbo 201/1010 (Mobil Sekiyu) | F384 | 100 o [ 0 [ +07 | O
MiLLeos2Grade 1065 | Fama | 200 | 72 | o | 427 |0
MIL-L-6086 Type 1 o A103 100 70 -3 | +861 ]| 0
.| ST28 | 100 | L0 ) [N B I
MIL-L-6086 Aeroshell Fluid 5L S728 25 70 -6 | 4103 | ©
F384 150 70 0 +10 | ©
SO SSURURSRURSUR ASSSSURUSN F 175 | 0 | 0 | +04 | O
~ MIL-L-7808 Esso Turbo Oil TJ-15 (Esso Sekiyu) S728 100 70 -8 | +181 | A
F384 100 70 | -4 +35| O
150 70 - 5 +48 | O
175 70 -8 +104 | A
S 0200 |70 |~ 9 | 4115 | A
E: MIL-L-7808 (Aplex S Turbo #256 (Mobil Sekiyu) S728 120 70 -1 +205 | O
a 150 70 —-14 | +283 | &
F384 120 70 -2 + 51 | ©
150 70 -5 +90 | O
B SNSRI SRS S 200 | 2 | -9 | +t125 | &
J * MIL-L-7808 Esso Turbo Oil #35 (Esso Sekiyu) | F384 120 | 70 -2 | +38| O
“MIL-L-23699 Esso Turbo Oil 2380 (Esso Sekiys) | Fas4 | 200 | 72 | S7 %770
" MIL-L-23699 Esso Extra Turbo Oil #274 (Esso Sekiyu) | A727 | 150 | 70 | 16 | +314 | X
T303 150 70 -11 +276 | X
S728 150 70 — 8 +126 | O
| 384 | 150 | 0 | B t46 | O
" MIL-L-23699 Mobil Jet Oil Il (Mobil Sekiyu) - S728 120 70 -5 [ +72| O
F384 120 70 -2 + 5.1 ©
Daifuroru #20 (Dalkm Industries) S728 100 48 = B + 67 | ©
" BARIERTA J100 FLUID (NOK Kiuber) B ST - 70 | 100 | -4 | -o08| 0
o 70 166 T -02 | @
g T303 70 100 - 4 +02 | O
5 70 166 + 1 - 08 | O
& 70 | 200 | -3 o | o
- F384 70 100 - 3 -02 | O
70 166 + 1 -05 | O
70 200 - 2 0 %,
& | KF96 10cSt (Shin-Etsu Chemical) |~ S728 | 100 | 0 . -20 | +758 | X
8 | KF96 10000cSt (Shin-Etsu Chemical) A103 | 100 70 | +7 | —63 | O
3 120 70 +9 | —69 | &
=S S728 120 70 - 4 + 80 | &
o | Castoroil e l.A103 | 100 | 70 | -3 | +21 | O
=8| Turpentine oil F384 60 70 - 1 + 28 | ©
Distilled water A727 98 200 + 5 + 68 | O
A941 98 200 0 +95 | O
A275 98 200 -2 +16 | O
A571 98 200 -2 + 55 | @
A368 98 200 -1 + 24| O
A989 98 200 -6 +80 | O
g A103 98 200 -5 + 62 | O
3 T303 98 200 -27 | +468 | X
S728 98 200 + 1 +34 | O
S817 o8 200 0 +10 | O
— | FSB5 | 98 | 200 | +1 | +80 ]| &
Seawater | A727 40 168 -1 +17 | O
A103 20 320 -3 + 08| O
T303 40 168 -5 +218 | X

J-22 — 186 =




] : OK Li Test Test | Hardnes | Volume |o .
Sealing Fluid (Manufacturer) r:dateria‘? Te tra)ture Du(rﬁgson ED:(”E'&?"EE)% CI‘(I;:?Q m
g Sea water S728 40 168 -3 |+ 04| O
5] F384 40 168 -1 |+ 01| O
ASTM No.1 oil (Nippon Sun Sekiyu) A727 100 70 + 1 - 17| ©
120 70 +4 |- 31| O
A103 80 70 +2 |- 41| ©O
100 70 +3 |- 44| ©O
120 70 +4 |- 64| C
130 70 +5 |- 49| A
A104 100 70 + 3 — 56| ©
130 70 +3 |- 50| &
A795 100 70 +6 |- 68| O
T303 150 70 +3 |- 20| ©
175 70 +6 |- 32| A
S728 150 70 + 1 + 35| O
175 70 -2 |+ 70| A
200 70 -8 |+ 62| X
F384 150 70 0 - 01| ©
et e ko T Y- L 0 | . +1 |+ 02| O
ASTM No.3 oil (Nippon Sun Sekiyu) A727 100 70 -6 [+ 100]| O
120 70 -9 |+ 101 | A
A103 80 70 -8 |+ 103| O
100 70 -9 + 117 | O
120 70 -7 |+ 95| O
130 70 -9 | + 108]| A
A104 100 70 - 8 + 87| O
130 70 -9 |+ 100]| A
A795 100 70 0 + 25| ©
§ T303 150 70 -4 |+ 95| O
S 175 70 -1 [+ 11| &
= S728 150 70 -7 |+ 215| &
175 70 —11 | + 400 X
200 70 -21 | + 475| X
F384 150 70 0 |+ 09| ©
. WURSHURESRNST—| | No— S 175 L 1 |+ 23] .0
ASTM flame-retardant cil B~ S728 25 | 70 | Immeaswable| +215.0 | X
e | FoB4 26 | .70 | -1 |+ 070
_ASTMflame-retardantoilC | Fa4 | 20 | 72 | —4 |+ 11| O
ASTM service fluid No. 101 F3ga | 200 | 70 -6 |+ 78| O
- 197 —
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(_ Chemical Resistance Data )

Note: Refer to page J-6 before use.

; Test Test | Hardnes | Volume |,..
Sealing Fluid ﬁg{é:}gl’ Temp Cr{;ture Dugggion %”E'é?{‘?é?’ Clzg:}ge m
10% hydrochloric acid solution AT27 40 168 -5 |+148 | O
T303 40 168 - 6 | + 86 O
S728 40 168 -3 |+ 81| O
F384 40 168 -7 |+ 81| O
30% sulfuric acid solution | A7e7r | 40 | 188 | — | + 03| A
T303 40 168 == + 37 AN
§728 40 168 - + 03 X
.| F384 | 40 | 168 | — |+150| &
Sulfurous acid AT727 40 168 | —15 | +157.0 | X
T303 40 168 i +100.0 | X
=1 S728 40 168 -~ 5 + 437 X
S || Fe®4 | 40 | 168 | -10 |+ 76| A
8 | 10% nitric acid solution A727 40 168 +14 | + 310 | X
e T303 40 168 -19 | + 400 | X
;& S728 40 168 +2 | +212] X
J T | FB84 | 40 | 168 | -12 |+ 178| A
g Chromic acid (saturated aqueous solution) AT27 40 168 | Immeasurable | Immeasurable | X<
Gl T303 40 168 — D + 180 | A
S728 40 168 —-10 + 76 PN
| FB84 | 40 | 168 | -6 |+ 69| O
Silicic acid (saturated aqueous solution) A727 40 168 = 4 + 3.1 ©
T303 40 168 -10 + 35.6
S728 40 168 + 3 + 09
| F3s4 40 168 +1 [+ 08
- 85% phosphoric acid solution A727 | 40 | 168 | -1 |+ 05
T303 40 168 0 — B2
5728 40 168 + 1 + 03
- F384 40 168 - 2 + 7.6
Glacial acetic acid A727 40 168 — + 326
T303 40 168 — +166.0
S728 40 168 — + 19.0
| FOB& | 40 | 168 | — | + 453
10% acetic acid solution AT727 40 168 =13 +122.0
T303 40 168 —10 + 505
5728 40 168 -1 + 47
.| FB84 | 40 | 168 | 1 0 |+ 45
o 40% acetic acid solution A727 40 168 =11 + 72.0
g T303 40 168 -10 | + 614
2 S728 40 168 - + 7.7
8 | FO84 ] 40 e8| mle |+ 174
2 | 70% acetic acid solution A727 40 168 == + 81.0
g T303 40 168 — + 64.2
- e S728 | 40 | 168 | — |+ 168
= | 80% methonoic acid solution A727 40 | 168 =12 +114.0
T303 40 168 =10 + 53.2
S728 40 168 = + 93
___________________________________________________________________ F384 | 40 | 168 | -5 |+ 76
30% mono-chloroacetic acid solution A727 40 168 =11 +252
T303 40 168 — B + 425
S728 40 168 - 4 + 29.3 |
| F384 | 40 | 168 | =11 |+ 113
Oleic acid A727 40 | 168 =3 |+ 224 | .4
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(_ Chemical Resistance Data )

Note: Refer to page J-6 before use.

; Test Test | Hardnes | Volume |,._.

Sealing Fluid moag#;? Temncrgture Duzﬁglon (%:,%?m:;%g Cizg/g)ge m

Oleic acid T303 40 168 - 4 + 168 | &
S728 40 168 0 + 148 | O

e F384 | 40 | 168 | 0 |+20]| O
Oxalicacd A727 | 40 168 | +2 |+ 19| ©
T303 40 | 168 - 9 + 300 | X

S728 40 168 = + 05 @)

Sl F384 | 40 | 168 | 0 |+253| &
8 Maleic acid A727 40 168 —10 + 90.3 X
o T303 40 168 -10 | + 417 | X
ngz S728 40 168 -3 |+ 112| O
Y e Fegs | 40 | 188 | -8 |+ 64| O
& | Tannic acid (salu'r-a'li-éd solution) A727 40 168 + 3 + 36| O
s T303 40 168 —2 | +439| X
- s728 40 168 +5 |+ 06| ©

____________________________ .| Fe84 | 40 | 168 | +5 |+ 13| O

Galicacid | A727 40 | 168 -7 |+ 175 | A J

T303 40 168 =18 + 489 X

S728 40 168 -3 |+ 11| ©

F384 40 168 ¥ 5 + 29| ©

10%ammoniaaqueous solution AT727 40 168 -3 + 59| O
T303 40 168 —16 + 862 | X

5728 40 168 + 9 += 9.3 X

e L Fas4 | 40 168 | -4 | T8 O
28% ammonia aqueous solution A727 | 40 68 | -5 |+ 61| O
T303 40 168 —29 +118.0 X
S728 40 168 + 3 + 30 X

S— T .| F384 | 40 | 168 | 710 | +301| X
10% sodium hydroxide solution (saturated solution) AT727 40 168 +3 |+ 05| ©
T303 40 168 -10 |+ 15| A
S728 40 168 = 5 = ¥l X
___________________________________________ F384 | 40 | 168 | -10 | - 90| X
40% sodium hydroxide solution (saturated solution) AT27 40 168 + 1 - 09| ©
T303 40 168 —-12 + 189 X
’3_: S728 40 168 — 3 - 10.6 X

= O— T j F384 | 40 | 168 | -5 |- 87| X
% 10% potassium hydroxide solution (saturated solution) | A727 40 168 =3 + 03| ©
& T303 40 168 —15 + BL.5| X
3 S728 40 168 -1 | =100 X
F384 40 168 | -20 —80><

* 40% potassium hydroxide solution (saturated solution) | A727 | 40 | 168 | -1 |+ 04| O
T303 40 168 Immeasurable | Immeasurable | <
5728 40 168 + 3 = 33| X

F384 40 168 +8 |+ 44| A |

* Aluminum hydroxide (saturated solution) | Ar2r | 40 68 | -1 |+ 23| O
T303 40 168 = 7 +38.5 X

S728 40 168 + 4 + 1.0 ©

F384 40 168 | -2 | +18| ©

 Barium hydroxide (saturated solution) | Ar2r | 40 168 -1 | +13| 0
T303 40 168 — B +16.2 X

5728 40 168 + 2 — 06 ©

F384 40 168 — @ +12 | ©

_Calcium hydroxide (saturated solution) | A727 | 40 | 168 | +1 | +19 | O
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Note: Refer to page J-6 before use.

: Test Test |Hardnes | Volume |p. .
Sealing Fluid mgtﬁh;ﬁ’ Tem ocra)ture DuEgglon ‘%:"‘;?‘,;2"3)?’ Creg/:)ge %mm
Calcium hydroxide (saturated solution) T303 40 168 = 4 +302 | X
S728 40 168 + 5 + 11| ©
. | F384 | 40 | 168 | +4 | +16| O
Magnesium hydroxide (saturated solution) AT727 40 168 + 1 + 19 ©
T303 40 168 = & +39.5 X
2 S728 40 168 + 3 + 21| O
% F384 40 168 + 1 + 25| ©
J Cupric chloride (saturated solution) A727 40 168 = 2 +148 | O
T303 40 168 + 5 + 41 O
5728 40 168 + 6 + 0.1 S
.| Fe84 | 40 | 168 | +2 | +100 | O
Sodium chloride (saturated solution) AT27 40 168 + 1 0 ©
T303 40 168 + 5 +29| O
S728 40 168 1 + 04 | O
F384 168 -2 + 06| ©
‘Barium chloride (saturated soluton) | A727 | 40 | 18 | o0 | o | O
T303 40 168 == 5 + 6.0 O
S728 40 168 + 2 = ©
_______ _ F384 40 168 -5 +09 | O
Magnesium chloride (saturated solution) | A727 | 40 | 1.8 | 0 | +10 | O
T303 40 168 0 + [T O
_ S728 40 168 | + 2 -03| ©
- 4 | 1 F384 | 40 | 168 | 0 | -08)| O
‘©® | Potassium chlorate (saturated solution) A727 40 168 + 1 + 16 | O
5 T303 | 40 168 | +4 | +127 | O
2 | s728 | 40 8 | +1 | —01| ©
- | F334 | 40 | 168 | +1 | + 01| O
% Potassium Permanganate (saturated solution) AT27 40 168 Immeasurable | Immeasurable | X
g T303 40 188 | —10 | +463 | X
S728 40 168 + 2 - 02| ©
__________________________________________________________________________________ Faga | 40 | 188 | -6 | +17| O
Potassium chromate (saturated solution) A727 40 168 = + 10| ©
T303 40 168 - 2 + 6.9 O
S728 40 168 + 2 - 03 ©
Sodium chromate (saturated solution) A727 40 168 = 5 + 05| O
T303 40 168 - 5 + 46 X
S728 40 168 < - 04| O
F384 40 168 = - 20| ©
Lead acetate (saturated solution) | A727 | 0 | 168 | =16 | +206 | X
T303 40 168 = il +12.4 FAN
S728 40 168 -8 +14 | ©
F384 40 168 -5 +07| O
 Ammonium bicarbonate (saturated solution) | A727 | 40 | 168 | -6 | +10| O
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1emical Resistance Data )

Note: Refer to page J-6 before use.

: Test Test Hardnes | Volume |p..
Sealing Fluid mﬁgf Tem e DU(rggion %E;%‘%ﬁ, Change v
Ammonium bicarbanate (saturated solution) T303 40 168 =13 +22.2 X
S728 40 | 168 -1 + 5.0 ©
| F3B4 | 40 | 168 | -5 | +84 | O
| Ammonium nitrate (saturated solution) A727 40 [ 168 0 - 03 ©
T303 40 168 0 + 2.1 ©
8728 40 168 + 2 - 0.2 ©
_____________________________________________________________________________________ F84 | 40 | 168 | +2 | -03 | O
Silver nitrate (saturated solution) AT27 40 168 —60 | Immeasurable | X
T303 40 168 -8 | + 786 &
S728 40 168 -3 | + 07 ©
o A A s e F3s4 | . 40 |..1e8 | +56 |+14 | O
Lead nitrate (saturated solution) A727 40 168 -4 | + 55 O
T303 40 168 -7 +14.4
8728 40 168 -1 + 0.5 ©
________________________________________ F384 40 168 | + 1 + 1.1 ©
___S_é_did}h__ﬁii§éte (saturated solution) | A"é"{' """ 40 168|—5 +05 _______ O‘ ._I
T303 40 168 -3 + 37 ©
S728 40 168 -1 + 02 ©
S WAL2.c. 000 I 40 | 168 -8 |t07 | O
mﬂh;l_rﬁ-o-ﬁium carbonate (saturated solution) A?é? 40 ' 168 ----- +4 +30 ______ GJ
T303 40 | 168 —14 +57.4 X
S728 40 168 + 8 + 4.1 O
S e £ 04| 40 | 168 | +t4 | +82 | O
3 Potassium carbonate (saturated solution) AT27 40 168 -2 + 0.9 ©
2 T303 40 168 0o [+88 | O
g’:' S728 40 168 -1 |-04 | ©
= o | Fo84 | 40 | 168 | 0 |+05 | O
‘%; * Sodium nitrite (saturated solution) AT727 40 168 -1 |+06 | ©
g T303 40 168 ! -4 | + 35 A
) S728 40 168 + 2 + 0.3 ©
O F384 | 40 | 168 | =5 |t0o7 | O
Sodium sulfite (saturated solution) A727 | 40 168 -2 [+05 | ©
T303 40 168 + 2 + 44 A
S728 40 168 + 2 + 0.2 ©
F384 | 40 | 188 | 0 |+12 | O
~ Ammonium chloride (saturated solution) | AT27 | 40 168 +1 |+07 | ©
T303 40 168 -2 + 5.1 O
S728 40 168 + 6 + 0.1 O
e _Fs84 | 4 | 168 | 0 |+12 | O
Zinc chloride (saturated solution) | A727 40 168 -1 |+128 | ©
T303 40 168 +10 + 6.0 X
S728 40 168 + 6 - 05 O
F384 40 | 168 | - +5 |+07 | ©
~ Potassium chloride (saturated solution) | AT27 | 40 168 o | o o
T303 40 168 -2 + 4.6 ©
S728 40 168 + 1 + 15 ©
| FoB4 | 4 | 168 | +1 |+05 | O
* Calcium chloride (saturated solution) A727 40 168 -1 |-05 | ©
T303 40 168 + 1 + 0.5 ©
S728 40 168 + 2 - 0.1 ©
S F384 | 40 | 18 | -1 |-04 | O
Stannic chloride A727 40 | 1es -6 |+226 | X
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(_ Chemical Resistance Data )

Note: Refer to page J-6 before use.

NOK Lip Test Test Hardnes | Volume

Temperature | Duration | £€hange | Change

; ( ) i
Material C) (h) ortsr | (op) | Pelnasna

Sealing Fluid

Stannic chloride T303 40 168 -8 +139 PN
8728 40 168 -1 + 15 ©
e F84 | 40 | 168 | —11 | + 90 | X
‘Mercuric chloride (saturated solution) A727 40 | 168 +7 | 4274 | X
T303 40 168 -16 +44.7 s

©

s728 | 40 168 | —1 | +28
Fey R Ao Y

Ferric chioride (saturated solution) | A727 | 40 168 | -

~ Sodium carbonate (saturated solution) A727 | 40 168 | -

J ~ Alum (potassium alum) (saturated solution) A727 | 40 | 168 | -

3
&

5

g
|

 Potassium iodide (saturated solution) A727

e

M

W
|

40
40
40
_________________________ | .FS84 | 40 | 168 | +4
Sodium sulfide (saturated solution) AT27 40 168 =
40
40
40

168 =18 | Immeasurable | X
168 + 2 - 45 ©
168 | —17 | +139

X
Zinc sulfate (saturated solution) A727 40 168 0 |+11 | O
1 | + o8 )
S728 40 168 + 2 -03 | O
3

(s10u sas) SHES dlUEBIOU|
w
=]
na
[0:]

2z T SR RS S e B B e [ St

'Ammonium sulfate (saturated solution) A727 | 40 168 | -

Potassium sulfate (saturated solution) | A727 | 40 | 168 | +7 | +19 | &

168 | +
Calcium sulfate (saturated solution) (gypsum) | A727 | 40 | 168 | — 1 |+ 25
168

40
40
40
| FB84 | 40 | 168 | +1 |+ 13
Ferrous sulfate (saturated sdlution) A727 40 168
T303 40 168 =
40
40
40
40
40
40

168 =
168 =

Ferric sulfate (saturated solution) | A727 168 | -
168 | —1
168 | -

168 | —
_Copper sulfate (saturated solution) | A727 | 40 | 168 | —

Wi oo N
|
o
n
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(' Chemical Resistance Data )

Note: Refer to page J-6 before use.

: Hardnes L
Sealing Fluid HoK o o %%tture DLI('%?)it(}n g[u:};%einggg)g gﬁz%g R
Copper sulfate (saturated solution) T303 40 168 —16 +23.1 X
S728 40 168 -5 | +03| O
s S ER AEA E TRAR e E  eeEEEese) F384 | 40 e8| +7 | +21 ] X
Sodium sulfate (saturated solution) A727 40 168 +5 | +10 | ©
T303 40 168 -7 | +124 | A
5728 40 168 + 2 + 0.1 ©
R Fag4 | 40 | 188 | +5 | +04 | O
& | Nickel sulfate (saturated solution) ' AT27 40 168 - +06 | O
2 T303 40 168 = +16.7
@ S728 40 168 — +30.0
i F384 | 40 | 168 | — | +o08
& | Magnesium sulfate (saturated solution) | A727 0 | 168 — [ +13 | ®
8 T303 40 168 = +178 | A
- S728 40 168 — +09 | O
B F384 | 40 | 168 | — | +17| 0O
' Disodium hydrogenphosphate A727 40 168 -3 | +15 | © J
T303 40 168 -9 | +124 | &
8728 40 168 + 1 0 ©
F384 40 168 -6 | +06 | X
Methyl alcohol A727 40 168 -8 + 48 | O
T303 40 168 -32 +462 | X
S728 40 168 -3 +20| ©
_ F384 | 40 168 -18 +17.9 | &
_Ethylalcohol A727 | 40 | 168 -10 | +66 | O
T303 40 168 -29 | +506 | X
S728 40 168 -8 +126 | C
| Fss4 40 | 188 | —13 +98 | O
Isopropyl alcohol | A727 | 40 | 188 | -8 | +74 | C
T303 40 168 -18 +57.7 | X
S728 40 168 -10 +114 | A
. | F384 | 40 168 | -8 | t48 | O
o Butyl alcohol A727 | 40 168 -18 | +129 | A
g T303 40 168 —12 +580 | X
z S728 40 168 -12 +202 | O
? JFsea | 4 | . 168 | =2l . t27 | O
lsoamyl alcohol A727 40 168 -4 | -03]| ©
T303 40 168 -23 +473 | X
S728 40 168 -12 +208 | &
Fs&a | 40 168 | -5 | +19 | O
‘Ethylene glycol A727 |40 8 | -4 | -11| 0
T303 40 168 -20 | +181 | X
S728 40 168 0 +09 | ©
; F3g4 | 40 168 | 0 | +03] O
Glycerin U A727 40 | 168 0o | +o05 | ©
T303 40 168 -5 +29 | O
S728 40 168 0 + 05| ©
F384 40 168 + 1 - 08| O
Z | Formalin AT27 40 168 ~ 8 +71 | O
3 T303 | 40 168 | —16 | +413 | X
& §728 40 | 168 -3 | +10| O
g | Fe84 | 40 | 168 | -4 | —04 | O
8 | Acetaldehyde T A727 | 40 | 168 | —17 +66.1 | X
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: Test Test | Hardnes | Volume |,..
Sealing Fluid Rﬁg#‘g Terngzéra)ture Duzﬁt)lon %E%%%% CI‘E?/:I)QB m

Acetaldehyde T303 40 168 -3 + 58.1 X

= S728 40 168 -8 + 50| O
| .FS84 | 40 | 168 | -52 | +858| X
& | Methyl ethyl ketone AT27 40 168 —24 +1020 | X
g T303 40 168 -27 | +139.0| X
3 S728 40 168 -12 | +200| &
F384 40 168 | BIEFREE | MEFRE | X

Methyl acetate A727 40 168 -29 | + 593 | X
T303 40 168 -39 | 42100 | X

S728 40 168 -9 + 133| O
] F3e4 40 2o . = +203 | X

Ethyl acetate A727 | a0 | 168 | -19 | + 811 | X
T303 40 168 -25 | +1020| X

S728 40 168 -12 + 215| A
] FO8A 40 | 168 | WERAE | MEARE | X

J Butyl acetate A727 40 | 168 -26 | +1230 | X
& T303 40 168 -32 | +1290 | X
= s728 40 168 -23 | +1050 | X
B | FooR | i S (O 168 | MERE | WERME | X

lsoamyl acetate A727 40 | 168 -19 | + 798| X
T303 40 168 -27 | +1650 | X

S728 40 168 -19 | + 919 | X
L) Feea | o T 108 . el 140 | XK

Dibutyl phthalate A727 40 168 —24 | 41390 | X
T303 40 168 -29 | +1540 | X

S728 40 168 -1 + 34| O

F384 40 168 -26 | + 608 | X

Isooctane A727 40 168 -7 + 26| A
T303 40 168 -8 [+ 81| A&

S728 40 168 -6 |+ 777 | X
Food: | @ . 168 -3 |t 84| O

Liquid parafin 77| A7z | 40 168 | - -1 |+ 07| ©
T303 40 168 -5 + 27| ©

5728 40 168 0 + 46| ©
Food |40 | 168 1 -2 |+ 85| O

“Kerosene | Aar2r | a0 168 -9 |+ 78| &
T303 40 168 -5 |+ 89| &

s S728 40 168 —22 +1070| X
-3 MO | 1 ... (S - 10 O - 0 OF ) BRI - 11
g 1.2-dichloroethane A727 40 168 — +243.0| X
g T303 40 168 — +3100| X
@ S728 40 168 — + 365| X
ol R 40 LB - —.. |+ 83 X

Trichlene (trichloroethylene) AT27 40 168 =21 +1320 | X
T303 168 -33 | +2220| X

S728 40 168 -19 | 4+ 985| X
sl AR L 40 | 168 | —47 | +706| X _

"1.1.1-trichloroethane A727 60 48 -16 | +1340| X
S728 60 48 -25 | + 463 | X

F384 60 48 -12 | +1100| X
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(_Chemical Resistance Data )

; Test Test Hardnes | Volume |, .
Sealing Fluid Eagg#é? Tem@gra;ture DU(rﬁt;on (%E%??E,E)g, C?g"r)\)ge mg
Benzene A727 40 168 -29 | +1600| X
T303 40 168 -27 | +2170| X
S728 40 168 -22 | +1200| X
0. | F384 | 40 | 168 | -36 | + 663 | X
" Toluene A727 | 40 168 | -23 | +137.0| X
T303 40 168 -37 | +2410| X
S728 40 168 -22 | +1300| X
| Fs84 40 | 168 -33 | + 648 | X
" Methaxylene | arer | a0 168 | —14 | + 848 X
x T303 40 168 -25 | +1570| X
g 5728 40 168 -16 | + 800 | X
- | Fe84 | 40 168 | —26 | + 488 | X
g | Ethylbenzene A727 40 168 -21 | + 461 X
7] T303 40 168 -30 | +1140| X
;x“ S728 40 168 -19 | + 667 | X
- = F384 | 49 | 168 | -20 |+ 675 | X J
S | Styrene A727 40 168 -27 | +1760| X
= T303 40 168 -39 | +2530| X
=4 8728 40 168 -22 | +1770| X
- R F384 | 40 | 168 | -31 | +375| X
§ Monochlorobenzene A727 40 168 —23 +2130| X
5 T303 40 168 -39 | +2780| X
g S728 40 168 — | +1200| X
F384 | 40 168 | —-25 | + 778 | X
~ Trichlorobenzene 7 A727 | a0 | 168 16 | +165.0 | X
T303 40 168 -31 | +2200| X
S728 40 168 -17 | + 253 X
______ F3s4 40 | 168 —16 | + 186 | X
 Bromobenzene AT | 40 168 | —24 | +2060| X
T303 40 168 -32 | +2500| X
S728 40 168 -17 | + 577 | X
F384 | 40 168 -21 | + 257 | X
Dioxane A727 | 40 168 -28 | +1640| X
T303 40 168 -24 | +1680| X
S728 40 168 -6 + 83| O
F384 40 168 Immeasurable | Immeasurable | ¢
" Phenyl ether (diphynyloxide) | A727 | 40 | 168 | —-15 | + 151 | X
T303 40 168 -25 | +735| X
8728 40 168 -7 + 100 | O
| F3g4 | 4 | 188 | 1 + 86| O
g Phenol A727 168 =35 +1130 | X
@ T303 40 168 -32 | +1500| X
% s728 40 168 -5 |+ 40| ©
3 | FoBa | 40 168 | -6 | +191] A
@0 Cresol AT27 40 168 Immeasurable | Immeasurable | X
T303 40 168 Immeasurable | Immeasurable | <
8728 40 168 0 + 08| ©
F384 | 40 | 168 | -8 |t 34| &
 Aniline | A727 | 40 168 -29 | +2170]| X
T303 40 168 —46 | +2900| X
S728 40 168 0 |+ 28| ©
F384 40 168 -5 | +1470| X
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(' Chemical Resistance Data )

: Test Test Hardnes | Volume |_.

Sealing Fluid ngt}(eh;ﬁ Temp Cre;ture Duzﬁt;on ‘EE‘:’,}’:”;}THE)% C?g}g}ge m

Nitrobenzene AT27 40 168 —25 +199.0 | X
T303 40 168 —42 +269.0 | X

S728 40 168 0 + 40| ©

... | Fss4 | 40 | 168 | —50 | +1080| X _
Urea (saturated solution) A727 40 168 +2 |- 08| ©
T303 40 168 -9 + 92| &

S728 40 168 + 1 + 03| ©

| Fe84 | 40 | 18 | -2 |+ 12| O
Carbondisulfidle @ | A72r | 40 | 1e8 -20 | + 478 | X
T303 40 168 —11 + 47.7 X

% s728 40 168 0o |+ a7| ©

= | FOB4 | 40 | 168 | —12 |+ 123 | X
% " Hydrogen peroxide water A727 40 168 | -3 |+ 105| A
g T303 | 40 168 =53 + 78.2 X
@ S728 40 168 -1 |+ 17| ©

I - 0| .- 40 | 168 | 0 |+ 08

J ' Chlorine water A727 40 168 —4 |+ 31| O
T303 40 168 - 8 + 543 | X

S728 40 168 — 3 + 195 2.

I . . 40 | 168 | -6 |+ 30 O

Ureawater A727 40 168 | +3 |+ 217| X
T303 40 168 —40 +394.0 | X

S728 40 168 + 1 + 226 | A

F384 40 168 0 |+ 25| ©O

J-32 — 206 —



= 207 —

Reference Data

ELinear Shaft Velocity Quick Reference K-2
MA Comparison of NOK Type

and ISO, JIS, and JASO Type Qil Seals —K-3
BShaft Sizes and Tolerance————————K-4
M Bore Sizes and Tolerance ——————K-5

M Basic Tolerances for Large Applications —K-6

M Conversion Table for SI Units———————K-7
W Surface Roughness vs Machining Method —K-7
M Viscosity Conversion Table ————K-8
B Temperature Conversion Table ———K-9
MKiuBer Lubricants for Seal Use ————K-10
BNOK Products List K-12
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(_A Comparison of NOK Type and IS0, JIS, and JASO Type Oil Seals )

Standard

ISO Jis
Profile/shape s i

sC . TYPE 1 TYPE 1 s

SB TYPE 2 TYPE 2 SM

TC TYPE 4 TYPE 4 D

TB TYPE 5 TYPES DM

vc = = G

VB = = GM

KC = - P

KB = = PM
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(_BasicTolerances for Large Applications (JIS B 0401) )

Unit: 0.001 mm

Nominal Size Shaft Tolerances Bore Tolerances ].

Size Group (mm) ho H7 ‘ H8 l H2 |

owr  Upo pper i |
500 630 _17(53 + 7g +11g + 708
630 | 800 —QOg + Bg + 123 + 808
—a(;) | 1000 _233 + 93 + 14g + 908
1000 — —268 + 108 + 163 + 1058
1250 1600 —318 + 123 + 193 + 1258
1600 . 2000 _373 + 1_58 +233 + 1508
2000 2500 - —44g | _+ 173 +283 + 17Sg
2500 3150 —548 +21g 1 +338 _+21og

( Conversion Table for Sl Units ) The enclosed sections show the SI unit conversions.

N dyn kgf = Pa-s cp P
p 1 1x10° [1.019 72X10"" @ 1 1%10° 1x10
| o=
'8 1 ixi0s 1 1.019 72x10°* 8 | ixio® 1 1x10-2
‘ 9.806 65 9.80665 X 105 1 < 1Xx10-1 1x102 1
Note: 1P =1dyn+s/cm2=1g/cm-s, 1Pa:s=1N*s/m? 1cP=1mPa+s
Pa kPa MPa bar kgf/cm? atm mmHz20 | mmHg or Torr
1 1x10-2 1%10-8 1105 | 1.019 72%10-% | 9.869 23x10-¢| 1.019 72X10~' | 7.500 62 x10°
1%10° 1 1%10-3 1%10-2 | 1.019 72x10-2 | 9.869 23X10-3| 1.019 72102 | 7.500 62
g 1X108 1%10° 1 1x10 |1.019 72x10 |9.869 23 1.019 72%105 | 7.500 62x10°
@ 1x108 1x102 1X10-! 1 1019 72 9.869 23X10-" | 1.019 72X10* | 7.500 62X 10?
[ =
o© [9.806 65x104§9.806 6510 §9.806 65x10-2] 9.806 65x 10" 1 9.678 41x10~! 1x10¢ | 7.355 59 %102
1.013 25x10541.013 25%102 §1.013 25%10-1 | 1.013 25 1033 23 1 1.033 23x10* | 7.600 00 %102
9.806 65 9.806 65x10-° 1 9.806 65%10-¢§ 9.806 65x10-5 1x10-4 | 9.678 41105 7.355 59x10-2
1,333 22%102)1.333 22x 10" §1.333 22X10-*§ 1.333 22x10-2| 1.359 51x10-% | 1.315 79x10-% | 1.359 51 x10 1
Note; 1Pa=1N/m?2
Pa or N/m? MPa or N/mm? kgf kaf/cm? sg m2/s cSt St
) i 1%10-8 | 1.019 72x10-7 | 1019 72x10-5 = 1X108 | 1x10¢
§ 1 %108 1 1.019 72x10-1 | 1.019 72x10 § 1x10°8 § 1 1x102
® 19806 65x10¢ | 9.806 65 1 1X102 g 1x104 | 1x102 | 1
9.806 65x10* | 9.806 65x10-2 1%10-2 1 Note: 1St=1cm?/s, 1cSt=1mm>/S
Note: 1Pa=1N/m2, IMPa=1N/mm?
- 212



Approximate conversion value Roughness
for Rockwell C hardness of steel ASTM P i s i B o e i i s
B Haress] pocic o) Method 01|02 |04 |08|15| 3 | 6 |12 | 25 | 50 | 100|200 |400
Rockwell| . [omspetalon o noss| ghore | ROCKWel
C Scale o 1 C Scale Symbols No symbols or ~
Hardness| Hardness| sandard m@ Hardness|,
bhall |t Forging FG
68 | 940 | — | — | 97 | 68 Casting C
67 | 900 | — | — | 95 | 67 . :
66 |85 | — | — | 92 | es | |Diecasting bc
65 | 832 | — | — | 91 | 65 Hot rolling e
g | oe0 N - o0 ot Cold rolling CR
63 | 772 = — 87 63 Drawing DW
62 | 746 | — | — | 85 | 62 :
61 | 720 | — | — | @3 | g1 | |Extuding EX
60 | 697 | — | — | 81 | 60 | [Tumbling TU
59 | 674 | = | = | 80 | 59 | [qandblasting | SB
58 | 653 | — | — | 78 | 58 Rolling RL
57 | 633 | — | — | 76 | 57 —
56 | 613 . _ 75 56 Face milling FM
55 | 595 — - 74 55 Planing P
54 | 577 | — | — | 72 | 54 Siotting B
53 | 560 | — | — | 71 | 53 Milling M
52 | 544 | 500 | — | 69 | 52 . ‘
51 | 528 | 487 | — | es | 51 | |FineBoring FB
50 | 513 | 475 | — 67 50 File finishing FF
49 | 498 | 464 | — | 66 | 49 Rounding =
48 | 484 | 451 | — | 64 | 48 Boring B
47 | 471 | 442 | — | 63 | 47 =
46 | 458 | 132 | — | 62 | 46 | [PMiling b
45 | 446 | 421 = 60 45 Reaming DR
44 | 434 | 409 | — | 58 | 44 Broaching s
43 | 423 | 400 | — | 57 | 43 Shaving sV
42 | 412 | 390 | — | 56 | 42 =
41 | 402 | 381 | — | 55 | 41 | |Grinding G
40 392 | 371 — 54 40 Honing GH
39 | 382 | 32 | — | 52 | 39 [ fgperfinishing | GSP
38 | 372 | 358 | — | 51 | 38 Buffing SPBF
37 | 363 | 344 | — | 50 | 37 .
36 | 354 | 336 |(1000)| 49 | 36 | [P2Pering i
35 | 345 | 327 |(1085)| 48 | 35 Lapping FL
34 | 336 | 319 (1080)| 47 | 34 | [ qrohoning | SPLH
33 | 327 | 311 [(1075)| 46 | 33 Burnishing RLB
32 | 318 | 301 |(107.0)| 44 | 32 e
31 | 310 | 294 |(1060)| 43 | 81 | |overfinishing | RF
30 | 302 | 286 (1055)| 42 | 30 | |Chemical polishing | SPC
29 294 279 |(1045)| 41 29 Electrolytic polishing | SPE

28 | 286 | 271 (1040)| 41 28
27 | 279 | 264 |(103.0)| 40 27
26 | 272 | 258 |(1025)| 38 26
25 | 266 | 253 |(101.5)| 38 25
24 | 260 | 247 |(101.0)| 37 24

23 | 254 | 243 |(100.0)| 36 23
22 | 248 | 237 |(99.0) | 35 22
21 | 243 | 231 | (985) | 35 21

20 | 238 | 226 | 97.8 | 34 20
(18) | 230 | 219 | 96.7 | 33 | (18)

(16) | 222 | 212 | 955 | 32 | (16)
(14) | 213 | 203 | 93.9 | 31 | (14)
(12) | 204 | 194 | 923 | 29 | (12)
(10) | 196 | 187 | 90.7 | 28 | (10)
(8) | 188 | 179 | 895 | 27 | (8)

6) | 180 | 171 | 871 | 26 | (6)
4) | 173 | 165 | 855 | 25 | (4)
2) | 166 | 158 | 835 | 24 | (2)
0) | 160 | 152 | 81.7 | 24 | (0)
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( Viscosity Conversion Table )

Saybolt Redwood Engler Centistoke Saybolt Redwood Engler Centistoke
SUS (second) | R (second) |E (second) cSt SUS (second) | R (second) |E (second) cSt
35 322 1.18 2.7 475 419 135 | 103
40 36.2 1.32 4.3 500 441 14.2 108
45 40.6 1.46 5.9 550 485 15.6 119
50 44.9 1.60 7.4 600 529 17.0 130
55 491 1.75 89 650 573 18.5 141
60 | 535 | 188 | 104 700 617 | 199 152
65 57.9 2.02 11.8 750 661 21.3 163
70 62.3 215 13.1 800 705 22.7 173
75 67.6 231 14.5 850 749 242 184
80 71.0 2.42 15.8 900 793 256 195
8 | 751 | 255 17.0 950 37 | 2r0 | 206
90 79.6 2.68 18.2 1000 882 28.4 217
95 84.2 2.81 19.4 1200 1058 34.1 260
100 88.4 2.95 20.6 1400 1234 39.8 302
110 87.1 3.21 23.0 1600 1411 45.5 347
120 | 1059 349 250 | | 1800 1587 | 51 | 30
130 114.8 3.77 27.5 2000 1763 57 433
140 123.6 4.04 29.8 2500 2204 71 542
150 132.4 4.32 321 3000 2646 85 650
160 141.1 4.59 34.3 3500 3087 99 758
170 1500 | 488 365 4000 | 3526 | 114 867
180 158.8 5.16 38.8 4500 3967 128 974
190 167.5 5.44 41.0 5000 4408 142 1082
200 176.4 5.72 43.2 5500 4849 156 1150
220 194 6.28 475 6000 5290 | 170 1300
240 | 212 | 685 | 519 | | 6500 | 5730 185 1400
260 229 7.38 56.5 7000 6171 199 1510
280 247 7.95 60.5 7500 6612 213 1630
300 265 8.51 64.9 8000 7053 227 1740
325 287 9.24 70.3 8500 7494 242 1850
30 | 309 | 9.95 758 | | 9000 7943 256 | 1960
375 331 10.7 81.2 9500 8375 270 2070
400 353 114 86.8 10000 8816 284 2200
425 375 121 92.0
450 397 12.8 974

==l —



( Temperature Conversion Table )

How to read the table:

To convert 38°C to degrees Fahrenheit, first find “38" in the middle
column (10th line from the top) of the second row, and then read
across to the figure on the right in the "F column. 38°C is 100.4°F.
To convert 38°F to degrees Centigrade, find the column on the left
to determine that 38°F is 3.3°C.

C=2(F-32) F=2C+32

9 5
‘C+tF | 'C+—F ‘C+—tF | ‘C+—=F C+—tF | C+—F ‘C+—+tF | CH+—F
-78 | —100 | —148 -16 29 84.2 17.7 64 | 147.2 371 | 99 | 2102
~62 -80 [-112 —1.1 30 86.0 18.2 65 | 149.0 377 | 100 | 212
~51 -60 |- 76 -06 31 87.8 188 | 66 | 150.8 38 1004 | 2127
—40 —40 |- 40 0 32 89.6 19.3 67 | 1526 43 110 | 230
-29 -20 |- 4 05 a3 91.4 199 | 68 | 1544 49 120 | 248
—233| —10| 14 | | 14 | a4 | 32| | 204 | 69 | 1562 | | 54 | 130 | 266
-17.7 0 32 16 35 95.0 210 | 70 | 1580 60 140 | 284
—17.2 1 338 2.2 36 96.8 215 | 71 | 1598 65 150 | 302
~16.6 2 35.6 27 37 98.6 222 72 | 1618 71 160 | 320
~16.1 3 37.4 3.3 38 | 100.4 227 73 | 1634 76 170 | 338
~155| 4| @e2| | 3s | 89 | 1022 | | 233 | 74 | 1682 | | 83 | 180 | ase
-15.0 5 410 4.4 40 | 1040 238 75 | 167.0 88 190 | 374
-14.4 6 428 49 41 | 1058 24.4 76 | 16838 03 200 | 392
-13.9 7 446 55 42 | 1076 25.0 77 | 1706 121 250 | 482
-133 8 46.4 6.0 43 | 1094 255 78 | 1724 149 300 | 572
27| o | 42| | 66 | 44 | 1112 | | 262 | 79 | 1742 | | 177 | 350 | ee2
-122 10 50.0 7.1 45 | 1130 268 | 80 | 1760 204 400 | 752
-11.6 11 51.8 %7 46 | 1148 27.3 81 | 177.8 232 450 | 842
-11.1 12 53.6 8.2 47 | 1166 277 g2 | 179.6 260 500 | 932
—10.5 13 55.4 858 48 | 1184 28.2 83 | 1814 288 550 | 1022
—100| 14| s72 93 | 49 | 1202 288 | 84 | 1832 | | 315 | 600 | 1112
- 94 15 59.0 9.9 50 | 1220 29.3 85 | 185.0 343 650 | 1202
- 88 16 61.8 104 | 51 | 1238 29.9 86 | 186.8 371 700 | 1292
- 83 17 63.6 11| s2 | 1256 30.4 87 | 1886 399 750 | 1382
- 77 18 65.4 115 | 53 | 1274 310 | 8 | 1904 426 800 | 1472
— 72| 19| er2 121| 54 | 1202 315 | 89 | 1922 | | 454 | 850 | 1862
- 66 20 68.0 126 | 55 | 1310 32.1 90 | 1940 482 900 | 1652
- 81 21 69.8 132 | 56 | 1328 326 | 91 | 1958 510 950 | 1742
- 55 22 716 137 | 57 | 13486 333 | 92 | 1976 538 | 1000 | 1832
- 50 23 73.4 143 | 58 | 136.4 338 93 | 199.4 538 | 1000 | 1832
— 44| 24| 782 | 148 | 59 | 1382 | | 344 | 94 | 2012 | |93 |1100 |2012
- 39 25 77.0 156 | 60 | 1400 34.9 95 | 2080 648 | 1200 | 2192
- 33 26 78.8 16.1 | 61 141.8 355 96 | 2048 704 | 1300 | 2372
- 28 27 80.6 168 | 62 | 1436 36.1 97 | 2066 760 | 1400 | 2552
- 22 28 82.4 171 | 63 | 1454 36.6 98 | 2084 815 | 1500 | 2732
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B KLUBER Lubricants for Oil Seal Use

NOK has created the NOK KLUBER Company through
a merger with KLUBER LUBRICATION of Germany,
which has over a century of experience in the field of
specialized lubricants, and also supplies KLUBER
lubricants for oil seal use.

NOK KLUBER combines proven technologies from
both companies, resolving various lubrication
problems by utilizing our vast experience and
extensive developmental activities.

NOK KLUBER has established a complete system to
respond to user needs for extreme conditions, such as
high or low temperatures, high speeds, or high loads,
based on our unparalleled experience.

1. NOK KLUBER Lubricants

*General parts lubrication parts

Anti-friction bearings, Slide bearings, Chains, Toothed
wheels, various kinds of valves.

*Lubricants for specialized applications

Oxygen systems, vacuums, slide members, food
processing machinery, textile machinery, various
conveyers.

*Other specialized lubricants

Silicone lubricants, solid lubricants, special mold
lubricants, preservatives, and lubricants for oil seal
use.

2. Features of NOK KLUBER Lubricants

¢Extremely high or low temperatures
Liquid lubricants : —70 to 280°C
Dry lubricatants : 1200°C
*High speeds
Dm-N value: 1,500,000
*High loads
The load cpacity is two to four times that of general
lithium grease.
*Long service life
Proven record of 12,000 hours at 200°C

*Resistance to severe application conditions
Excellent resistance to water, steam, seawater, acids,
alkalis, and other chemicals

*Compatible with machinery
Does not degrade rubber, resins, plastics, and paint

3. Handling KLUBER Lubricants in Seal Use

*Coating
Apply a coating evenly to the lip contact face. (Refer
to the photograph on page G-3.)

For details, refer to the Special Lubricants Catalog
(Cat. 701).
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( KLUBER Lubricants Suitable for Oil Seal Use )
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NOK's Product Portfolio

Sealing products

Industrial Rubber/
Plastic Products

Vibration Isolators

Hydro-Pneumatic
Equipment

Magnetic fluid dust seals

Bladder hydro-pneumatic accumulators

— 218 —

@®0il seals

@®Magnetic fluid seals
@Packings

@®O-rings

@®Mechanical face seals

@Rubber-coated metal: “Soft Metal”
gaskets

@Static metal packings
@Cullets
@Seal washer

@Synthetic rubber materials

@Polyurethane rubber: “Iron Rubber”
products

@Polyurethane rubber: “Iron Rubber”
belts

@ Traffic signs and accessories
@®Engineered plastic products
@Phenol resin molding materials

@Rubber vibration isolators

@Bladder hydro-pneumatic accumulator

@®Small bladder hydro-pneumatic
accumulator: “Minilator”

@Piston hydro-pneumatic accumulator

@Small spherical hydro-pneumatic
accumulator: “MU”

@Expansion tank
@Pneumatic equipment



@®Metal bellows
@®Couplings
@®Bellows valves

Plant Equipment

Metal bellows (welded bellows)

Electronic Products @Flexible printed circuit boards

@Multi-layer flexible printed circuit
board: “Flexboard”

@Hardware products
@®Panel keyboard

@ Optoelectronics products
Solid-state cameras

Optoelectronics
Products

High-output solid-state lasers
Infrared ray sensor: “Thermopile”
High-speed image processors
UV/visible/infrared detectors

Flash tubes/lamps

Functional Products for
Industrial Use and

@ Special lubricants
@Fluorocarbon water/oil repellent:

Special Applications “Knocksguard”
@Solenoids @Fluorocarbon coating material:
@Actuators “Glitopan”
@®Inlet control valves @Oil-less bearing: “Lubless”
@®Valves @Adapter to prevent cable disconnections:

“SY Joint”
@Carbon fiber combined carbon

@Electrodes for electric contact/electrical
discharge machining: “Elmet”

@Compressor valves
@Recoil starters

@0il separator/impurity filtration filter:
“Raker Filter Separator”

@®Lead valves

@High molecular hollow fiber
membrane module

@ Abrasive-resistant structural
materials

Special lubricants
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The contents is subject to change without notice.

All compatibility data, application information, design & material informatim
and technical deta in this catalogue are compiled as a reference material to
make a basic packing selection.

A selected standard design from this catalogue may not comform to the actual
use of an application, clue to unknown factors in the application.

Please comfirm the actual compatibility of a selected product with your appli-
cation before using it.




