200 250 300

150

80 100

e N NN NN NN
NN NNENNYONO N NN NN
ANENANENAOANRANENANEN NN
A UANAN nfm/w J////M// AN // N/
OO R O
AN 2 / ///

A

a4
/
v ¥
)
/Z
//
//
|

“@ N\ N DN N .
% RN NENEEANA
&&0 / /// / / N /
000\ N N /
“, N N
oonu\

— 208 —

/

40 50 60

VAW AN 4

Shaft diameter (mm)

30

20

15

( Linear Shaft Velocity Quick Reference Table )

Linear Shaft Velocity (m/s)
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(' A Comparison of NOK Type and ISO, JIS, and JASO Type Oil Seals )

\
. Standard | _gume IS0 JIs JASO old JIs
Profile/shape
E g SC TYPE 1 TYPE 1 S AJ
—\ S— —
BNAN
@ SB TYPE 2 TYPE 2 SM AK
n IR - B ‘
|
TC TYPE 4 TYPE 4 D PJ
ﬁ_\
AN
E ; B TYPE 5 TYPE5 DM PK
i B |
NN [
vVC — ‘ — G BJ
i ;_\ ) 7
\ ANAN
E VB — — GM BK
‘ R
E KC — — 2 —
)
\ ANAN
E KB - - PM —
—

(_Corresponding list of NOK Part number (initial 2 figures) and NOK Type )

Part number : A E 1234 EO cla%s?frig;ion classsmgtlion NOK type
‘ SA type or TA type or VA type or KA type

SBtype
SC type
TBtype
TC type
VB type or KB type
VC type or KC type
Helical Seal

PTFE seal
”Mtype
| MO type (Morgoil Seal)
oc type (Outer lip seal)
Pressure Resistance Seal
Unitized Seal and Shaft Assembly
Reciprocating Seal
Stuntube Seal
Universal Joint Seal |
Valve Stem Seal
D type -
Others

~— Small classification

Large classification

or

w
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(' Shaft Sizes and Tolerance (JIS B 0401) )
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(' Hole Sizes and Tolerance (JIS B 0401) )

Unit: 0.001 mm
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(_Basic Tolerances for Large Applications (JIS B 0401) )

Unit: 0.001 mm
Nominal Size Shaft Tolerances Bore Tolerances
Size Group (mm) ho H7 ‘ H8 ‘ H12
o o s e
500 630 _172 + 78 +1 18 + 708
630 800 200 * 8 128 + 800
800 1000 o 80 +140 + 900
1000 1250 a8 +108 +188 s
1250 1600 _318 +128 + 198 +1258
1600 2000 g 159 +2380 +1500
2000 2500 B 448 + 178 . 288 + 1758
2500 3150 _548 +2‘8 +338 +2108
|

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

N dyn kgf = Pa-s cp P
J 1 1%105  |1.019 72X10~" 3 1 1x103 1X10
= (@]
3 1X10-5 1 1.019 72x10-° @, 1x10-3 1 1Xx10-2
9.806 65 9.80665 x 105 1 < 1X107! 1X102 1
Note: 1P =1dyn+s/cm?=1g/cm-s, 1Pa*s=1N-s/m? 1cP=1mPa-s
Pa kPa MPa bar kgf/cm? atm mmHz0 | mmHg or Torr
1 1x1073 1X10-6 1X10-5 | 1.019 72x107% | 9.869 23X10-6| 1.019 72x10~" | 7.500 62X 10°
1X103 1 1x10-3 1x10-2 [ 1.019 72x10-2 | 9.869 23x10-3| 1.019 72x102 | 7.500 62
g 1x106 1X10° 1 1x10 [ 1019 72x10 |9.869 23 1.019 72x105 | 7.500 62 %108
& 1X10° 1X102 1X10~! 1 1.019 72 9.869 23x10-' | 1.019 72X10¢ | 7.500 62x10?
c
o [9.806 65x104§9.806 65x10 | 9.806 65x10-2 9.806 65%10~" 1 9.678 41x10~" 1X10¢ | 7.355 59X 10?
1.013 25x 1054 1.013 25X102 §1.013 25X10~' § 1.013 25 1.033 23 1 1.033 23x10* | 7.600 00X 102
9.806 65 9.806 65X10-3 §9.806 65x10-¢§ 9.806 65%10-5 1X107¢ | 9.678 41 x10-5 1 7.355 53x10-2
1.333 22 X102§1.333 22X10~' §1.333 22X1074 1.333 22x10-3| 1.359 51X103 | 1.315 79x10-3 | 1.359 51 X10 1
Note: 1Pa=1N/m?
Pa or N/m2 MPa or N/mm? kgf kgf/cm?> g m2?/s cSt St
1 o
@ 1 1x10-6 | 1.019 72x10-7 | 1.019 72%10-5 7 It 1%108 | 1x104
g 1108 1 1,019 72x10-1 | 1.019 72X10 3l RESe I 1x102
o
®» 19806 65x108 | 9.806 65 1 1x102 5 1X10-4 | 1x102 1
9.806 65x10¢ | 9.806 65x107 1X10-2 1 Note: 1St=1cm?/s, 16St = 1mm?/S

Note: TlPa=1N/m2_ 1MPa=1N/mm?
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(Hardness ConversionTable ) ( Surface Roughness vs Machining Methods )

Approximate conversion value Roughness Range|
pto|Upto|Upto|Upto|Upto|Upto|Upto|Upto|Upto|Upto|Upto|Upto|Upto
forROCkwe“B%m:g?:;‘:‘wgfStee' ASTHI Method Rzpum| o1 | 02|04 08| 15| 3 | 6 | 12| 25 | 50 | 100 | 200 | 400
gosc:::llzll HVlcdkerS ’3""“;&‘1“;1”: Hzrg;iss Hg[:jc,,e Féo;t:l‘ﬂl Symbols No symbols or ~
araness araness
Hardness Sla;:”ard ;i:ﬁ/i%?:jl Hardness Forging FG
68 | 940 — | — | 97 | 68 Casting c -
67 | 900 | — — | 95 | 67 ; - i
D t
66 865 _ B s 66 | Die casting DC
65 832 — — a1 65 Hot rolling HR
64 | 800 - B 88 64 Cold rolling CR [
63 | 772 | — | — | 87 | 63 Drawing DW| |
62 | 746 | — — | 85 | 62 :
Extrudin
61 | 720 | — — | 83 | st u, g EX
60 | 697 | — - 81 60 Tumbling TU
59 | 674 | — o 80 59 Sand blasting SB
58 | 653 = — — | 78 | 58 | Rolling RL ‘
57163 — | — | 76 | 57 | [Face miling FM e -
56 613 | — — | 75 | 56 ‘ |
55 | 595 | — — | 74 | 55 Planing P i
54 ‘ 577 - - 72 54 S|omng SL
53 560 — | — | 71 | 53 Milling M — ]
52 | 544 | 500 | — 69 | 52 Fine Boring FB
51 | 528 | 487 | — 68 | 51 .
50 | 513 | 475 @ — 67 | 50 File finishing FF -t
49 | 498 | 464 | — 66 | 49 Rounding T ] Fine Top Mitidls Rough
; T Fil
48 | 484 | 451 | — | 64 | 48 Boring B | [ T |
47 | 471 442 | — } 63 | 47 Drilling D - |
46 | 458 | 132 | — | 62 | 46 _ o —
45 | 446 421 | — | 60 | 45 | Reaming DR
43 | 423 400  — | 57 | 43 Shaving SV | ,
42 | 412 | 390 — 56 ‘ 42 Grinding G Eine | Top Mididie Rough
41 | 402 381 | — | 55 | 41 , ~ g
40 | 392 | 371 | — | 54 | 40 Honing GH| |
39 | 382 | 362  — 52 39 Super-finishing | GSP ==
. Fi &
38 | 372 358 | — | 51 | 38 Bufiing SPRF T )
37 | 363 | 344 @ — 50 37 Papering FCA -—riie
36 | 354 | 336 (1090) 49 | 36 — =
35 | 345 | 327 |(1085)| 48 | 35 Lapping FL ;
34 | 336 ‘ 319 | (1080)| 47 | 34 Hydro-honing SPLH —=
33 | 327 | 311 (1075) 46 33 Burnishing RLB
32 | 318 | 301 [(107.0)| 44 32 Roller finishing RF ‘ ‘
31 | 310 | 294 |(1060)| 43 | 31 - — [ Fine
30 | 902 | 286 (1055) 42 | 30 | Ghemigal pelishing: |SPC || |
29 | 294 | 279 |(1045)| 41 | 29 Electrolytic polishing | SPE Fge | |
28 r 286 | 271 |(104.0) 41 28 LThe notation of surface roughness on the catalog comply with JISBO601:2001.[
27 | 279 | 264 |(103.0)| 40 | 27
26 | 272 | 258 |(1025)| 38 | 26
25 | 266 | 253 \(101.5) 38 | 25
24 | 260 | 247 |[(1010)| 37 | 24
23 ‘ 254 | 243 |(1000)| 36 | 23
22 | 248 | 237 | (990)| 35 | 22
21 ‘ 243 | 231 | (985) | 35 | 21
20 | 238 | 226 | 978 | 34 20
(18) J 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 J (0)
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( Viscosity Conversion Table )

Saybolt Redwood Engter Centistoke
SUS (second) | R (second) |E (second) cSt
35 32.2 1.18 2.7
40 36.2 1.32 4.3
45 40.6 1.46 59
50 44.9 1.60 7.4
55 491 1.75 8.9
"""""" 60 | 535 | 188 | 104
65 579 2.02 11.8
70 62.3 2.15 13.1
75 67.6 2.31 14.5
80 71.0 242 15.8
"""""" 8s | 751 | 285 | 170
90 79.6 2.68 18.2
95 84.2 2.81 19.4
100 88.4 295 206
110 97.1 3.21 23.0
20 1059 | 349 | 250
130 1148 3.77 27.5
140 123.6 4.04 29.8
150 132.4 4.32 32.1
160 1411 4.59 34.3
T/ B 1500 | . 488 | 365
180 158.8 5.15 38.8
190 167.5 544 41.0
200 176.4 572 43.2
220 194 6.28 47.5
""""" 240 | 212 | e85 | 519
260 229 7.38 56.5
280 247 7.95 60.5
300 265 8.51 64.9
325 287 9.24 70.3
"""" 30 | 309 | 995 | 7858
375 331 10.7 81.2
400 353 114 86.8
425 375 121 92.0
450 397 12.8 97.4

Saybolt Redwood Engler Centistoke

SUS (second) | R (second) |E (second) cSt

475 419 13.5 103

500 441 14.2 108

550 485 15.6 119

600 529 17.0 130

650 573 18.5 141
700 | 617 | 199 | 152

750 661 21.3 163

800 705 227 173

850 749 24.2 184

900 793 256 195
U es0 | 87 | 270 | 2086

1000 882 284 217

1200 1058 34.1 260

1400 1234 39.8 302

1600 1411 455 347
1800 | 1887 | 51 | 390

2000 1763 57 433

2500 2204 71 542

3000 2646 85 650

3500 3087 99 758
""""" 4000 | 3526 | 114 | se7

4500 3967 128 974

5000 4408 142 1082

5500 4849 156 1150

6000 5290 170 1300
""""" 6500 | 5730 | 185 | 1400

7000 6171 199 1510

7500 6612 213 1630

8000 7053 227 1740

8500 7494 242 1850
"""" 9000 | 7943 | 256 | 1960

9500 8375 270 2070

10000 8816 284 2200
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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

( Temperature Conversion Table )

to determine that 38°F is 3.3°C.

_50_ -9
C—g(F 32) F=%C+32

"C+—F | ‘C+—F ‘C+—°F | 'C+—F "C+F | ‘C+—F T "C+tF | C+—F
—73 —100 | —148 —1.6 29 84.2 17.7 64 147.2 37.1 99 210.2
~62 -80 | —112 -1.1 30 86.0 18.2 65 | 1490 a77 | 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 33 91.4 19.9 68 | 154.4 49 120 | 248

sz -10 | 14 | | 14 | a4 | e2 | 204 | 69 | 1862 | 54 | 130 | o266
-177 0 32 16 35 95.0 210 70 | 1580 60 140 | 284
—172 1 33.8 22 36 96.8 215 71 | 159.8 65 150 | 302
-16.6 2 35.6 27 a7 986 222 72 | 1618 71 160 | 320
~16.1 3 37.4 33 a8 | 100.4 227 73 | 1634 76 170 | 338

55| 4| 302 | . 38 | a9 | 1022 | | 233 | 74 | 1652 | | 83 | 180 | 36
-15.0 5 410 44 40 | 1040 238 | 75 | 1670 88 190 | 374
~14.4 6 428 49 41 | 1058 244 76 | 1688 93 200 | 392
-139 7 446 55 42 | 1076 25.0 77 | 1706 121 250 | 482
-133 8 46.4 6.0 43 | 109.4 255 78 | 1724 149 300 | 572

27| o | 482 66 | 44 | 1112 | 262 | 79 | 1742 | | 177 | 350 | ee2
—122 10 50.0 71 45 113.0 26.8 80 176.0 204 400 752
—116 11 51.8 7.7 46 114.8 27.3 81 177.8 232 450 842
—11.1 12 53.6 8.2 47 116.6 277 82 179.6 260 500 932
—105 13 55.4 8.8 48 118.4 28.2 83 181.4 288 550 1022

10| 14| sr2l | 93 | 49 | 1202 | | 288 | 84 | 1832 | | 315 | eoo | 1112
- 94 15 59.0 99 50 | 1220 293 | 85 | 1850 343 650 | 1202
- 88 16 618 104 | 51 | 1238 299 86 | 1868 371 700 | 1292
- 83 17 63.6 111 52 | 1256 304 87 | 1886 399 750 | 1382
- 77 18 65.4 15| 53 | 1274 310 88 | 190.4 426 800 | 1472

72| 19| er2l | 1214 | s4 | 1202 315 | 89 | 1922 | | 454 | ss0 | 1562
- 66 20 68.0 126 | 55 | 1310 32.1 90 | 1940 482 900 | 1652
- 6.1 21 69.8 132 | 56 | 1328 326 91 | 1958 510 950 | 1742
- 55 22 716 137 | 57 | 1346 333 92 | 1976 538 | 1000 | 1832
- 50 23 73.4 143 58 | 1364 338 93 | 1994 538 | 1000 | 1832

aal| 24| 7s2| | 148 | 59 | 1382 | | 344 | o4 | 2012 | 593 | 1100 | 2012
- 39 25 77.0 156 | 60 | 140.0 349 | 95 | 2030 648 | 1200 | 2192
- 33 26 78.8 16.1 | 6 141.8 35.5 96 | 204.8 704 | 1300 | 2372
- 28 27 80.6 168 | 62 | 1436 36.1 97 | 2066 760 | 1400 | 2552
- 22| 28 82.4 171 63 | 145 44J 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

eGeneral parts lubrication parts
Anti-friction bearings, Slide bearings, Chains, Toothed
wheels, various kinds of valves.

eLubricants 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

eExtremely 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.

eLong 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

eCompatible 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. 906).
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( KLUBER Lubricants Suitable for Oil Seal Use )

Effect on Rubber (')
Zl»lonm
FI8 |55 [=
o % § S |2 | Working Consistenc
Application Name S @ 8 | F [temperature (Nvl_vGI)y Examples of use Features
g g|c |8 |2 |range(C)
® | 9|3 |38
= |® |0 | = |@
= (3 g_ g—
g g
General SEALUB S-1 O‘O OO x| =30~120 5 Automobiles, construction machinery,  General-purpose lubricant for
agricultural machinery use with rubber
e esstnt | SEALUBS-S |0/ O X (OO ~ds~te0| o Momabies | Excolentesistance towate
- o | | e ppiia N
Low temperture/ | o) B 5 14 olololo| x| -50~150 5 Automobiles, household May be used in extremely low
high speed | electrical appliances and high temperature conditions
| | pp p
Assembly SEALUB L101 O | olololx =30~ 90| — Sﬁ;f};sassembly of seals and ‘ le_lg:g;abt;;g wax spray for
| ‘ Assembly of elastomers and
Prevent - P . plastics, prevent adhesion, |High temperature perfluorinated
adhesion KLUBER L604 O‘O O]O]O|-25~260| ol electric contacts, High oil, Prevent adhesion
temperature friction point
Food SIIEIJ?ZT-YZT(;‘S O|O|O|O|X|—-10~140| 3 | NSF H1 approved ™
procs_ssing — - ’ ‘ —— Food/beverage producers | £, .alient resistance to water
machinery PARALIQGTE703 | O | O X O O|=50~150 3 and steam
| High temperture/ | A ppiERTA Automobiles Excellent resistance to heat,
zﬁ';mé;?:'s’anu L55/2 H1 O ‘ 2 O}O ‘ © QON%OL = chemical plant equipment | solvents, and chemicals

Note(1) Effects on rubber

[

(): Resistance
X No resistance

#NSF H1 lubricant
lubricant with incidental food contact

on a general evaluation. Before use, please

The indicated effects on rubber are based]

check the relevant working conditions.
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