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THRUST BEARING
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WONILBEARING INDUSTRY CO, LTD.

THRUST BALL BEARINGS

HLHOIF A (F)
WONILBEARING INDUSTRY CO, LTD.

0f FE NE, F50M A}%._' o ZAMUME dEs| istx|et
FZUEoRE AUsH XXE + U= EF0| Aok, 2HUQ AL Uoje + U= MY FFE Ex E =+
NEE ZHXE| A4M(Washer)E AHE5H7| SOt SHE HEHINOl ZHSE ofFS W Tl AZAE HOEY
UZ RO FUE GIFS BF WS & Uc BN AHAE H[O{HO| UL
Thrust ball bearing is composed of inner ring, P
outer ring, transmissioner (ball) & retainer. W/»\E\\ocs%‘%
Though it is sensitive in incline & no uses in 5y ,
radial loads, but it can sustain strongly in axial ~  E&N2 Ea=0l RO AR L
loads, and uses in low or medium speed.
Thrust ball bearings are divided into single and g
double direction types. % ol B et
The former is able to accomodate axial load o v %%S'H
in one direction, while the latter is able = = Qi
to accomodate it in both directions. And it o U el alementester
uses self aligning seat washer Eore o Ouer g

L Hoe 2/
when the incline is extremed. Ouside iameter of bearig

TaXel M 2B
Ouside diameter of self aligning washer
CtAl A{AE H|0{& Thrust ball bearings single direction
511,512, 513, 514 532, 533, 534 532, 533, 534
o xelE EpE x4 X2l eHE  U2,U3,U4

single Direction (A) Spherical Housing Washer (B)

EA AHAE {2 Thrust ball bearings double direction

=

a4k

542, 543, 544
BN
Spherical Housing Washer (B)

522, 523, 524
g2 ey

single Direction (A)

Spherical Housing Washer and Seating Ring (C)

E

542, 543, 544
XA K2l HE U2,U3,U4
Spherical Housing Washer and Seating Ring (C)




THRUST BALL BEARINGS () BLHORIAG)

WO T2l AYAE 2 Hl01HY HUS 105 it G

e it 0.001m

Plane types thrust ball bearing's precision degree

I o1 & 9__I904D9|'§(’§5)' p S HOi2 213 Dm (1)2 & =X+ Toleranceof outside diameter Om(1)
20| |l e =ot= ||Ho o xuist =210 51271 Sl Qutside dia of bearing (D
LH_.ILH. T=S2E HB olsxt 2 sUa 2582 s EX () e R
Inner ring or middle ring's bore dia's tolerance And shaft direction's vibration tolerance. Unit: 0.001mm - .
=X 1} exceed 0| St below 2| max O 2 min 2 max O eff min
HES A L= U= WA = L =0o(2 al 0|2 0| 2Hi5t = =2l 10 18 0 - 1 0 - 7
HOoE WHd T= =92 Innerringormiddlering‘sﬁre UWE £= S2E 2 U5 RYY 258
W2de S8 x4 (m dm EEE dimel & Xt At, Ae =X (2) (XITH) 18 30 Y - 13 0 - 8
Bore dia of bearing(d)or dm or dim's tolerance (1) Inner ing or midde ring or outer ring's shaft direction's vibration 30 50 0 - 16 0 -9
middle ring's (d) (mm) 0=, 6=, 53 /degree 4 = idegree At, Ae s tolerance(2)
50 80 0 - 19 0 -1
X D} Exceed) 0| GF@etow)| | maxy OF 2l min) | 2 maxy OF 2i min | O =/degree | 6 =/degree | 5= /degree |4 = /degree
80 120 0 - 22 0 - 13
- 18 0 -8 0 -7 10 5 3 2 120 180 0 - 25 0 - 15
U 180 250 0 - 30 0 - 20
m 18 30 0 - 10 0 -8 10 5 3 2
250 315 0 - 35 0 - 25
; 30 50 0 - 12 0 - 10 10 6 3 2 315 S0y 0 - 40 0 - 28
400 500 0 - 45 0 - 33
630 800 0 - 75 0 - 45
80 120 0 - 20 0 - 15 15 8 4 3
800 1000 0 - 100 0 -
120 180 0 - 25 0 - 18 15 9 5 4 1000 1250 Y - 125 0 -
1250 1600 0 - 160 0 =
180 250 0 - 30 0 - 22 20 10 5 4
s = 1)Dm 2 HHY 2B 28 SFOl 25t LA ZHZ D =AFZQ| sb= HAX0IC.
3 250 315 0 — 35 0 — 25 o5 13 7 5 HID : 0l Eol &s HIol2 Aol Oleh 5I2Xl= AER ZHOR22E 58 2D X2 26 Hel OlLHol= HB5HX %=Lt
8 Remarks: 1) Dm is an average diameter calculated from two point measurement of the maximum and minimum diameter,
© 315 400 0 — 40 0 - 30 30 15 7 5 Remark - Tolerance of outside diameter in the table does not apply when the distance from the groove side is less than twice of the chamfer.
Neo]
o)
e — = = =
z 400 500 0 - 45 0 - 35 30 18 9 6 g3 Ield AHAE 2 HIHES =01 & S2E FHE =X 42l m
§ Tolerance of height of the plane type thrust ball bearing and thickness of middle ring unit : 0.001mm
= 500 630 0 - 50 0 - 40 35 21 1 7 — —
HoE LHAEdel S &I+ ct Al single direction = Al double direction
bore dia of bearing d T
630 800 0 - 75 0 - 50 40 25 13 8 (mm) HY 512t oranceofH | Heol 1@t tolance of M | 1orercs ot il o 2 fnciness HOl 51 &t tolerance of
800 1000 0 —~ 100 _ _ 45 30 15 _ = 1t exceed Q| 3t below | 2 max  ORHMIN | 2 max OF 2§ min | max  OF 24 min 2| max  OF eH min
- 30 0 -75 0 - 75 0 - 50 +50 - 150
1000 1250 0 - 125 - - 50 35 18 - 30 50 0 - 100 0 - 100 0 -75 +75 - 200
F oi1)dm L dimS 22 HE Y SAE W2 28 ST ABH0 Q0I™ HUAD HAA o >0 80 L 0 - 100 + 100 - 250
HZ Xl OICt 80 120 0 - 150 0 - 150 0 - 125 + 125 - 300
2) SLE ESE At Y Al GIEXI= HIHY WES SEXS=2 220 GECH.
HID GOl HOi Mot LIE U C= S22 WA 919 8Xs ATE =0o22H 52 2| 120 180 ° - 0 - 0 - 180 180 - 350
X2l 281 HCl OlHl= EZ6tXA Z=Ch. 180 250 0 - 200 0 - 200 0 - 175 +175 - 400
Remarks:1) dm anq dnp ard average diameter calculated from two points measu.rement of the minimum gnd maximum diameter. 250 315 0 . 0 - 225 0 —~ 200 + 200 - 450
2)Shaft direction's vibration At and Ae's allowance are apply to the bearing's bore diameter division. . 0 o 250
L . . o . 15 400 - 0 - 300 - 250 + 25 ~ 600
Remark: Tolerance of bore dia of inner ring and middle ring in the table does not apply when the distance from the 300

groove side is less than twice of the chamfer's



THRUST BALL BEARINGS () 2LHRIAG)

£ :mm

@ 2MD| XI#=2 o= stAHIXI Limit allowance of chamfering (unit: mm)

B e AHAE = HOE2 HE=ES XX|HS SE3| W7 Sto{of otct
8. IS
:ﬁ? g o I X|X|HO| Xt & WHEZZ Z7|St0{0F otct
an 28 it =2 0 = X = y S
Be st fomin: U8 X ARl 22 o48 207l A% o312l oiMNY do 2ol X HHECH 2 X+2 JHBstolopet it
”‘%“H“ =2 Inner ring & outer ring's minimum chamfering
e {72 XA dc I Dce 2Zlo| SAlHZ JHIHC 2l x|AFo| 7|xHE|o] QIct.
‘ Fomox : UIE X olEel A 518 2H7| X o{7Hel =& . HIO & 2| AH=Z I H.I HiolE x[=H0 7|Xi=[0f ~ t
5l Inner ring & outer ring's maximum chamfering e Thrust ball bearing should have to enough mating surface on the groove ring and
12| 60
d1205 Nsmin: Y20 22 58 27| X% sit on the right angled and a plane surface.
4 oS Middle ring's minimum chamfering . . . . .
5| w23 e Mating surface point of the housing (dc) should have to bigger size than
ol =" lsmax: Y89 30y 518 =2m 7| X%

www.wbc-bearing.co.kr n WBC

ST Middle fing's maximum chamfering the diameter of the pitch of steel ball.

Hoig srensd Femn e Diameters of the mating surface points (dc & Dc) are mentioned on the table

Inside diameter of bearing

or utside demete of eering fomax 22 Tromax of the each bearing's dimensions.

(WA 2E)
axial direction

O[] KA SR A r £= r12 IEX| Alowance of r, r1 & 10 Remark

FES 11 : : Z25ie1 i A

Chamfering NO  r,ry | T f1min rmax fi max St ronine De
0.2 0.1 0.2 - 0.1
0.3 0.15 0.3 - 0.15
0.4 0.2 0.5 - 0.2
0.5 0.3 0.8 0.8 0.3
0.8 0.5 - 1.2 0.5
1 0.6 1.5 1.5 0.6 R
1.2 0.8 - 1.7 0.8
1.5 1 2 2 1
2 1.5 2.5 2.5 1
2.5 2 3 3 1.5
3 2.5 3.5 3.5 2 IS RIS
3.5 2.5 4 4 2
4 3 4.5 4.5 2.5 Q
5 4 6 6 3 I~
6 5 7.5 7.5 4 dc
8 6 9 9 5
10 7.5 12.5 - 6 AYAE EHHE XNXEY HE
12 9.5 15 - 8 Diameter of the mating surface points
15 12 18 - 10
18 15 21 - 12
22 19 25 = 15
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THRUST BALL BEARINGS

JAE Hloj2to =@ x| Thrust Bearing's Dimensions

g

AL A (F)
WONILBEARING INDUSTRY CO, LTD.

| tmm

513 523 514 524 T Gl gy
II%@IE‘ ﬁaiég
293 294 o e

roller Bearing

Pl o
XA & 3 Boredivision XA g4 Boredivision _Bo%:: d){'vl‘s‘aof
9 X 2= H & Siediision 9l Xl 2= Al & Size diision 9 |z~ Wzd
= 2021|202l SEDI2ED1 S, |3 & | 2EI! | soredD
I E |93 [13 [23 | 23(1) |xar|msn| 2 [ 74 [94 | 14 [ 24| 24() [527|7=r| 2 e e
= o = D = J= O il =
F F i i P P 95 | chanfer-

uiside = WddeRing | Qe | Goner . Mde Fing_| G | e o il 20
diameter = 0l H WAd, | $Ha ’ ’ %Imsgi, = Ol H W2d | S | ’ (?gnigtgr =0|H ! refenrgnce

Bored d; | Thickness Bored d; | Thickness = :

20 7 - 1 - - - 1 - - - - - - - - - - - - - 4 4
24 8 - 12 - - - 1 - - - - - - - - - - - - - 6 6
26 8 - 12 - - - 1 - - - - - - - - - - - - - 8 8
30 9 = 14 = = = 1 - = = = = = = = = = = = = 10 00
32 9 = 14 = = = 1 = = = = = = = = = = = = = 12 01
37 10 = 15 = = = 1 = = = = = = = = = = = = = 15 02
40 10 = 16 = = = 1 - = = = = = = = = = 52 21 1.5 17 03
a7 12 = 18 = = = 1.5 - = = = = = = = = = 60 24 [ 1.5 20 04
52 12 = 18 34 20 8 1.5 [ 0.5 | 60 16 21 24 45 15 1 1.5 1 73 29 2 25 05
60 14 = 21 38 25 9 1.5 [ 0.5 | 70 18 24 28 52 20 12 1.5 1 85 34 2 30 06
68 15 = 24 44 30 10 1.5 | 0.5 | 80 20 27 32 59 25 14 2 1 100 | 39 2 35 07
78 17 22 26 49 30 12 1.5 1 90 23 30 36 65 30 15 2 1 110 42 | 2.5 40 08
85 18 24 28 52 35 12 1.5 1 100 | 25 34 39 72 35 17 2 1 120 | 45 3 45 09
95 20 27 31 58 40 14 2 1 110 27 36 43 78 40 18 25 1 135 51 3 50 10
105 23 30 35 64 45 15 2 1 120 | 29 39 48 87 45 20 2.5 1 150 | 58 | 3.5 55 1
110 23 30 35 64 50 15 2 1 130 | 32 42 51 93 50 21 25 1 160 | 60 | 3.5 60 12
115 23 30 36 65 55 15 2 1 140 | 34 45 56 | 101 50 23 3 1.5 | 170 | 63 | 3.5 65 13
125 25 34 40 72 55 16 2 1.5 [ 150 | 36 48 60 | 107 55 24 3 1.5 | 180 | 67 4 70 14
135 27 36 44 79 60 18 25 |15 | 160 | 38 51 65 | 115 60 26 3 1.5 | 190 | 69 4 75 15
140 27 36 44 79 65 18 25 | 1.5 | 170 41 54 68 | 120 65 27 35|15 |200 | 73 4 80 16
150 29 39 49 87 70 19 25 |15 | 180 | 42 58 72 | 128 65 29 3.5 2 215 | 78 5 85 17
155 32 39 50 88 75 19 25 |15 | 190 | 45 60 77 | 135 70 30 3.5 2 225 | 82 5 90 18
170 36 42 55 97 85 21 25 |15 | 210 | 50 67 85 | 150 | 80 33 4 2 250 | 90 5 100 20
190 41 48 63 | 110 95 24 3 1.5 [ 230 | 54 73 95 [ 166 90 37 4 2 270 | 95 6 110 22
210 42 54 70 | 123 100 27 3.5 2 250 | 58 78 102 | 177 95 40 5 2.5 | 300 | 109 6 120 24
225 45 58 75 | 130 110 30 3.5 2 270 63 85 110 | 192 100 42 5] 3 320 | 115 6 130 26
240 | 45 | 60 80 | 140 120 31 3.5 2 280 | 63 85 112 | 196 110 44 5] 3 340 | 122 6 140 28
250 | 50 | 60 80 | 140 130 31 3.5 2 300 | 67 90 120 [ 209 120 46 5 3 360 | 125 8 150 30
270 | 50 | 67 87 | 153 140 33 a4 2 320 | 73 95 130 | 226 130 50 6 3 380 | 132 8 160 32
280 54 67 87 [ 153 150 33 4 2 340 | 78 | 103 | 135 | 236 135 50 6 3.5 [ 400 | 140 8 170 34
300 | 58 73 95 | 165 150 37 4 3 360 [ 82 | 109 | 140 | 245 140 52 6 4 420 | 145 8 180 36
320 | 63 78 | 105 | 183 160 40 5 3 380 | 85 | 115 | 150 = = = 6 = 440 | 150 8 190 38
340 | 63 | 85 110 | 192 170 42 5] 3 400 | 90 | 122 | 155 = = = 6 = 460 | 155 | 10 [ 200 40
360 63 85 112 - - - 5 420 90 122 | 160 - - - 8 - 500 | 170 10 220 44
380 | 73 85 112 - - - 5 - 440 | 90 | 122 | 160 - - - 8 - 540 | 180 | 10 240 48
420 73 95 | 130 - - - 6 - 480 | 100 | 132 | 175 - - - 8 - 580 | 190 | 12 260 52
440 82 95 130 - - - 6 - 520 | 109 | 145 | 190 - - - 8 - 620 | 206 | 12 280 56
480 | 82 | 109 | 140 - - - 6 - 540 | 109 | 145 | 190 - - - 8 - 670 | 224 | 12 | 300 60
500 | 90 | 109 | 140 - - - 6 - 580 | 118 | 155 | 205 - - - 10 - 710 | 236 | 12 320 64
540 | 90 | 122 | 160 - - - 6 - 620 | 125 | 170 | 220 - - - 10 - 750 | 243 | 15 340 68
560 | 100 | 122 | 160 - - - 6 - 640 | 125 | 170 | 220 - - - 10 - 780 | 250 | 15 | 360 72
600 | 100 | 132 | 175 - - - 8 - 670 | 132 | 175 | 224 - - - 10 - 820 | 265 | 15 |380 76
620 | 103 | 132 | 175 - - - 8 - 710 | 140 | 185 | 243 - - - 10 - 850 | 272 | 15 400 80
650 | 109 | 140 | 180 = = = 8 - 730 | 140 | 185 | 243 = = = 10 = 900 | 290 | 18 |[420 84
680 [ 112 [ 145 | 190 = = = 8 - 780 | 155 | 206 | 265 = = = 12 = 950 | 308 | 18 |[440 88
710 | 112 [ 150 | 195 = = = 8 = 800 | 155 | 206 | 265 = = = 12 = 980 | 315 | 18 |[460 92
730 | 112 [ 150 | 195 = = = 8 - 850 | 165 | 224 | 290 = = = 12 - |1000| 315 | 18 |480 96
750 | 122 | 150 | 195 = = = 8 - 870 | 165 | 224 | 290 = = = 12 - [1060| 335 | 18 |500/ 500
800 | 132 | 160 | 212 = = = 10 = 920 | 175 | 236 | 308 = = = 12 — [1090| 335 | 18 |530/ 530
850 | 136 | 175 | 224 = = = 10 - 980 | 190 | 250 | 335 = = = 15 = 1150 | 355 | 18 |[560/ 560
900 | 145 | 180 | 236 = = = 10 — |1030| 195 | 258 | 335 = = = 15 - [1220| 375 | 18 |600/ 600
950 | 150 | 190 | 250 = = = 12 — |1090| 206 | 280 | 365 = = = 15 - |1280| 388 | 18 |630/ 630
1000| 160 | 200 | 258 = = = 12 — |1150 | 218 | 290 | 375 = = = 18 - [1320| 388 | 18 | 670/ 670
1060| 165 | 212 | 272 - - - 12 — [1220| 230 | 308 | 400 - - - 18 - [(1400| 412 | 18 710 / 710
1120 | 170 | 224 | 290 - - - 12 - 1280 | 236 | 315 | 412 - - - 18 - - - - 750 / 750
1180 | 180 | 230 | 300 | - - - 12 — |1360 | 250 | 335 | 438 - - - 18 - - - - 800/ 800
1250 190 | 243 | 315 - - - 15 - - - - - - - - - - - - - 850/ 850
1320 | 200 | 250 | 335 - - - 15 - - - - - - - - - - - - - 900/ 900
1400 - 272|355 - | - | - |15 |- |- | -|-|-|-|-|-|-1-1|-1]-1~- |950/950
-l -1 =-1-'-1-1-/-|/-1-1-/-/-1-1-/-1-1-1-1+=1=- looor1000
-l -l =-1-1-1-1-/-1-1-1-/-/-1-1-/-1-1-1-1+=1~- [toe0r1060

A AE =2 =2
Tl g 511 512 522
TEEA ARAE
2= 2
Self - Aligm'nf Thrjstur{oll\e?*Beaﬂng 292
= A H €0 Boredvision = 21 Bore division & & JH  Z 2 Boredision
Ly & 2 Xl 2= H & Size division fe] X2 HE  Size division 2 X 2= H & sizediision
24 20 2D 21| 262
ws UEd N3 [70]e0 10 |50 2 [ ]o [n |5 2 [72]e2 [ 1222 ] 220 |aar|ner
Bore D Chanfer- D Cherer- D A N —
efenceno. 20991 oy = 0| H nanor | Ouiside = 0| H onar | Ouiside = 0| H MiculingMm ey |
diemeter diemeter diameter UWdd, [ FNa
Bored d; | Thickness
4 4 12 4 - 6 | 0.5 - - - - - 16 6 - 8 - - - 05| -
6 6 16 5 - 7 | 05 - - - - - 20 6 - 9 - - - 05| -
8 8 18 5 - 7 | 0.5 - - - - 22 6 - 9 - - - 05| -
00 10 20 5 = 7 | 0.5 24 6 = 9| 05| 26 7 = 11 = = = 1 =
01 12 22 5 = 7 105 26 6 = 9| 05| 28 7 = 1 = = = 1 =
02 15 26 5 = 7 |05 28 6 = 9| 05| 32 8 = 12 | 22 10 5 1 0.5
03 17 28 5 - 7 | 0.5 30 6 = 91 05| 35 8 = 12 = = = 1 =
04 20 32 6 = 8 | 0.5 35 7 = 10 | 0.5 | 40 9 = 14 26 15 6 1 0.5
05 25 37 6 - 8 | 0.5 42 8 = 1 1 47 10 = 15 28 20 7 1 0.5
06 30 42 6 - 8 | 0.5 a7 8 = 1 1 52 10 = 16 29 25 7 1 0.5
07 35 47 6 = 8 | 0.5 52 8 = 12 | 1 62 12 = 18 | 34 30 8 1.5 0.5
08 40 52 6 - 9 | 05 60 9 = 13 | 1 68 13 = 19 36 30 9 1.5 1
09 45 60 7 = 10 | 0.5 65 9 = 14 | 1 73 13 = 20 37 35 9 1.5 1
10 50 65 7 = 10 | 0.5 70 9 = 14 | 1 78 13 = 22 39 40 9 1.5 1
1 55 70 7 - 10 | 0.5 78 | 10 - 16 | 1 90 16 21 25 45 45 10 | 1.5 1
12 60 75 7 - 10 | 0.5 85 1 - 17 | 1.5 95 16 21 26 46 50 10 | 1.5 1
13 65 80 7 - 10 | 0.5 90 11 - 18 | 1.5 | 100 16 21 27 a7 55 10 | 1.5 1
14 70 85 7 - 10 | 0.5 95 1 - 18 | 1.5 | 105 16 21 27 47 55 10 | 1.5 1.5
15 75 90 7 - 10 [ 0.5 | 100 1 - 19 | 1.5 | 110 16 21 27 a7 60 10 [ 1.5 1.5
16 80 95 7 - 10 | 0.5 105 11 - 19 [ 1.5 | 115 16 21 28 | 48 65 10 | 1.5 1.5
17 85 100 7 - 10 0.5 110 1 - 19 1.5 125 18 24 31 55 70 12 1.5 1.5
18 90 105 7 - 10 0.5 120 14 - 22 1.5 | 135 20 27 35 62 75 14 2 1.5
20 100 120 9 - 14 |1 135 16 21 25 | 15 | 150 | 23 30 38 67 85 15 | 2 1.5
22 110 130 9 - 14 |1 145 16 21 25 | 1.5 | 160 | 23 30 38 67 95 15 | 2 1.5
24 120 140 9 = 14 | 1 155 16 21 25 | 1.5 | 170 | 23 30 39 68 | 100 15 | 2 2
26 130 150 9 = 14 |1 170 | 18 24 30 ( 1.5 | 190 | 27 36 45 | 80 | 110 18 | 2.5 2
28 140 160 9 - 14 |1 180 | 18 24 31 1.5 | 200 | 27 36 46 81 120 18 | 2.5 2
30 150 170 9 = 14 | 1 190 | 18 24 31 1.5 | 215 | 29 39 50 89 | 130 20 | 25 2
32 160 180 9 - 14 | 1 200 | 18 24 31 1.5 | 225 | 29 39 51 90 | 140 20 | 25 2
34 170 190 9 = 14 | 1 215 | 20 27 34 | 2 240 | 32 42 55 97 | 150 21 2.5 2
36 180 200 9 = 14 | 1 225 | 20 27 34 | 2 250 | 32 42 56 98 | 150 21 2.5 3
38 190 215 1 = 17 | 1.5 | 240 | 23 30 37 | 2 270 | 36 48 62 | 109 | 160 24 | 3 3
40 200 225 1 - 17 | 1.5 | 250 | 23 30 37 | 2 280 | 36 48 62 | 109 | 170 24 | 3 3
44 220 250 | 14 - 22 1.5 | 270 | 23 30 37 | 2 300 | 36 48 63 | 110 | 190 24 | 3
48 240 270 | 14 - 22 1.5 | 300 | 27 36 45 | 2,5 | 340 | 45 60 78 - - - 3.5 -
52 260 290 | 14 - 22 1.5 | 320 | 27 36 45 | 2,5 | 360 | 45 60 79 - - - 3.5 -
56 280 310 | 14 - 22 1.5 | 350 | 32 42 53 | 25 | 380 | 45 60 80 - - - 3.5 -
60 300 340 | 18 24 30 1.5 | 380 | 36 48 62 | 3 420 | 54 73 95 - - - 4 -
64 320 360 | 18 | 24 | 30 | 15 |400| 36 | 48 | 63 |3 |440| 54 | 73| 95| - | - - |a -
68 340 380 | 18 | 24 | 30 |15 | 420| 36 | 48 | 64 | 3 |460| 54 | 73 | 96| - - - |4 -
72 360 400 | 18 24 30 1.5 | 440 | 36 48 65 | 3 500 | 63 85 | 110 - - - 5 -
76 380 420 | 18 24 30 1.5 | 460 | 36 48 65 | 3 520 | 63 85 112 - - - 5 -
80 400 440 | 18 24 30 1.5 | 480 | 36 48 65 | 3 540 | 63 85 112 - - - 5 -
84 420 460 | 18 24 30 1.5 | 500 | 36 48 65 | 3 580 | 73 95 | 130 - - - 6 -
88 440 480 | 18 24 30 1.5 | 540 | 45 60 80 | 3.5 | 600 | 73 95 | 130 - - - 6 -
92 460 500 | 18 24 30 1.5 | 560 | 45 60 80 | 3.5 620 | 73 95 | 130 - - - 6 -
96 480 520 | 18 24 30 1.5 | 580 | 45 60 80 | 3.5 | 650 | 78 103 | 135 - - - 6 -
/500 500 540 | 18 24 30 1.5 | 600 | 45 60 80 | 3.5 |670 | 78 103 | 135 - - - 6 -
/530 530 580 | 23 30 38 | 2 640 | 50 67 85 | 4 710 | 82 109 | 140 - - - 6 -
/560 560 610 | 23 30 38 | 2 670 | 50 67 85 ( 4 750 | 85 115 | 150 - - - 6 -
/600 600 650 | 23 30 38 | 2 710 | 50 67 85 | 4 800 | 90 122 | 160 - - - 6 -
/630 630 680 [ 23 30 38 | 2 750 | 54 73 95 | 4 850 [ 100 | 132 | 175 - - - 8 -
/670 670 730 | 27 36 45 | 2.5 | 800 | 58 78 | 105 | 5 900 | 103 | 140 | 180 - - - 8 -
/710 710 780 | 32 42 53 | 25 | 850 | 63 85 112 | 5 950 | 109 | 145 | 190 - - - 8 -
/750 750 820 | 32 42 53 | 2.5 | 900 | 67 90 | 120 | 5 1000 | 112 | 150 | 195 - - - 8 -
= (e =g AHAE HOOHEN 6T Remark : (1) is applicable in double direction thrust Bearing



THRUST BALL BEARINGS () 2LHRIAG)

I Single Direction o . o

|
P8 g

i

77

www.wbc-bearing.co.kr n WBC

He
R
e e
D D
dc
Single Direction(A) Spherical Housing Washer(B) Spherical Housing Washer
and Seating Ring(C)
(A) (B) ©)

Dimensions(mm) Bearing Series Load Rating(Kgf) | Limiting Speed(rpm) Dimensions(mm) Abutment and fillet dimensions(mm) Weight(kg) St
earing

d D H H, H, r (A) (B) (C) C Co Grease Oil D2 d2 ds D1 w Rc A |Dc(min)|dc(Max)| R (Max) (A) (B) (c) No
10 24 9 - - 0.5 | 51100 - - 1,030 1,180 | 6,700 |10,000 24 11 - - - - = 18 16 0.3 0.020 - - 51100
26 11 11.6 13 1 51200 | 53200 | 53200 U| 1,300 1,440 | 6,000 | 9,000 26 12 18 28 | 3.5 22 | 8.5 20 16 0.6 0.030 | 0.029 | 0.039 | 51200

12 26 9 - - 0.5 | 51101 - - 1,060 1,300 | 6,700 | 10,000 26 13 - - - - - 20 18 0.3 0.022 - - 51101
28 11 11.4 13 1 51201 | 53201 | 53201 U| 1,350 1,600 | 5,600 | 8,500 28 14 20 30 | 3.5 25 | 11.5 22 18 0.6 0.034 | 0.031 | 0.042 | 51201
15 28 9 - - 0.5 | 51102 - - 1,080 1,410 | 6,300 | 9,500 28 16 - - - - - 23 20 0.3 0.024 - - 51102
32 12 13.3 15 1 51202 | 53202 | 53202 U| 1,710 2,100 | 5,000 | 7,500 32 17 24 35 | 4 28 | 12 25 22 0.6 0.046 | 0.048 | 0.064 | 51202
17 30 9 - - 0.5 | 51103 - - 1,170 1,650 | 6,300 | 9,500 30 18 - - - - - 25 22 0.3 0.028 - - 51103
35 12 13.2 15 1 51203 | 53203 | 53203 U| 1,760 | 2,300 | 5,000 | 7,500 35 19 26 38 | 4 32 | 16 28 24 0.6 0.053 | 0.055 | 0.074 | 51203
20 35 10 - - 0.5 | 51104 - - 1,540 | 2,250 | 5,300 | 8,000 35 21 - = — = = 29 26 0.3 0.040 - - 51104
40 14 14.7 17 1 51204 | 53204 | 53204 U| 2,290 | 3,200 | 4,000 | 6,000 40 22 30 42 | 5 36 | 18 32 28 0.6 0.082 | 0.080 | 0.105 | 51204
25 42 11 - - 1 51105 - - 2,010 3,150 | 4,500 | 6,700 42 26 - - - - - 35 32 0.6 0.059 - - 51105
47 15 16.7 19 1 51205 | 53205 | 53205 U| 2,860 | 4,250 | 3,800 | 5,600 47 27 36 50 | 5.5 40 | 19 38 34 0.6 0.120 | 0.120 | 0.160 | 51205
52 18 19.8 22 1.5 51305 | 53305 | 53305 U| 3,650 | 5,200 | 3,200 | 4,800 52 27 38 55 | @ 45 | 21 41 36 1 0.180 | 0.180 | 0.220 | 51305
60 24 26.4 29 1.5 51405 | 53405 | 53405 U| 5,700 7,550 | 2,600 | 4,000 60 27 43 62 | 8 50 | 19 46 39 1 0.340 | 0.350 | 0.410 | 51405
30 47 11 - - 1 51106 - - 2,100 | 3,550 | 4,300 | 6,500 47 32 - - - - = 40 37 0.6 0.068 - - 51106
52 16 17.8 20 1 51206 | 53206 | 53206 U| 3,000 | 4,900 | 3,400 | 5,300 52 32 42 55 | 5.5 45 | 22 43 39 0.6 0.150 | 0.160 | 0.215 | 51206
60 21 22.6 25 1.5 51306 | 53306 | 53306 U| 4,400 | 6,650 | 2,800 | 4,200 60 32 45 62 | 7 50 | 22 48 42 1 0.270 | 0.270 | 0.325 | 51306
70 28 30.1 33 1.5 51406 | 53406 | 53406 U| 7,450 | 10,600 | 2,200 | 3,400 70 32 50 75 | 9 56 | 20 54 46 1 0.530 | 0.530 | 0.660 | 51406
35 52 12 - - 1 51107 - - 2,250 | 4,200 | 4,000 | 6,000 52 37 - - - - - 45 42 0.6 0.085 - - 51107
62 18 19.9 22 1.5 51207 | 53207 | 53207 U| 4,050 | 6,600 | 3,000 | 4,500 62 37 48 65 | 7 50 | 24 51 46 1 0.220 | 0.220 | 0.290 | 51207
68 24 25.6 28 1.5 51307 | 53307 | 53307 U| 5,700 | 8,850 | 2,500 | 3,700 68 37 52 72 | 7.5 56 | 24 55 48 1 0.390 | 0.400 | 0.480 | 51307
80 32 34 37 2 51407 | 53407 | 53407 U| 8,950 | 13,100 | 2,000 | 3,000 80 37 58 85 | 10 64 | 23 62 53 1 0.790 | 0.790 | 0.960 | 51407
40 60 13 - - 1 51108 - - 2,770 | 5,300 | 3,600 | 5,300 60 42 = = = = = 52 48 0.6 0.120 - - 51108
68 19 20.3 23 1.5 51208 | 53208 | 53208 U| 4,850 | 8,300 | 2,800 | 4,200 68 42 55 72 | 7 56 | 28.5| 57 51 1 0.270 | 0.270 | 0.355 | 51208
78 26 28.5 31 1.5 51308 | 53308 | 53308 U| 7,100 | 11,400 | 2,200 | 3,300 78 42 60 82 | 8.5 64 | 28 63 55 1 0.550 | 0.570 | 0.690 | 51308
90 36 38.2 42 2 51408 | 53408 | 53408 U| 10,500 | 15,800 | 1,700 | 2.600 90 42 65 95 | 12 72 | 26 70 60 1 1.150 1.100 | 1.400 | 51408
45 65 14 - - 1 51109 - - 2,860 | 5,850 | 3,400 | 5,000 65 47 - - - - - 57 53 0.6 0.150 - - 51109
73 20 21.3 24 1.5 51209 | 53209 | 53209 U| 4,900 | 8,850 | 2,600 | 4,000 73 47 60 78 | 7.5 56 | 26 62 56 1 0.320 | 0.310 | 0.410 | 51209
85 28 30.1 33 1.5 51309 | 53309 | 53309 U| 8,200 | 13,800 | 2,000 | 3,000 85 47 65 90 | 10 64 | 25 69 61 1 0.690 | 0.680 | 0.830 | 51309
100 39 42.4 46 2 51409 | 53409 | 53409 U| 13,000 | 20,700 | 1,600 | 2,400 100 47 72 105 | 12.5 80 29 78 67 1 1,450 1,500 | 1,800 | 51409

50 70 14 = = 1 51110 - - 2,960 | 6,350 | 3,200 | 4,800 70 52 - - - - - 62 58 0.6 0.160 - - 51110
78 22 23.5 26 1.5 51210 | 53210 | 53210 U| 5,000 9,400 | 2,400 | 3,600 78 52 62 82 [ 7.5 64 | 32.5| 67 61 1 0.390 | 0.380 | 0.500 | 51210
95 31 34.3 37 2 51310 | 53310 | 53310 U| 9,950 | 17,000 | 1,800 | 2,800 95 52 72 100 | 11 72 | 28 77 68 1 1.000 | 1.000 | 1.250 | 51310
110 43 45.6 50 2.5 | 51410 | 53410 | 53410 U|15,000 | 24,300 | 1,400 | 2,200 110 52 80 115 | 14 90 | 35 86 74 1.5 2.000 | 1.950 | 2.400 | 51410
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; Dimensions(mm) Bearing Series Load Rating(Kgf) | Limiting Speed(rpm) Dimensions(mm) Abutment and fillet dimensions(mm) Weight(kg) Bearing
eari
d D H H, H, r (A) (B) (C) C Co Grease | Oil D d> d. D1 w Rc A |Dc(min)|dc(Max)| R (Max) (A) (B) (C) No
55 78 16 = = 1 51111 = = 3,600 7,850 2,800 4,300 78 57 - - = = = 69 64 0.6 0.240 = = 51111
90 25 27.3 30 1.5 51211 53211 53211 U 7,150 | 13,400 2,100 3,200 90 57 72 95 9 72 35 76 69 1 0.610 0.620 0.800 | 51211
105 35 39.3 42 2 51311 53311 53311 U 11,800 20,600 1,600 2,400 105 57 80 110 11.5 80 30 85 75 1 1.350 1.400 1.700 | 51311
120 48 50.5 55 2.5 51411 53411 53411 U | 18,500 29,500 1,300 1,900 120 57 88 125 15.5 90 28 94 81 1.5 2.650 2.550 3.150 | 51411
60 85 17 - - 1.5 51112 - - 4,250 9,500 2,600 4,000 85 62 - - - - 75 70 1 0.290 - - 51112
95 26 28 31 1.5 51212 53212 53212 U 7,300 | 14,200 | 2,000 3,000 95 62 78 100 9 72 32.5 81 74 1 0.690 0.690 0.880 (51212
110 35 38.3 42 2 51312 53312 53312 U 12,100 | 22,200 1,600 2,400 110 62 85 115 11.5 90 41 90 80 1 1.450 1.450 1.800 [ 51312
130 51 54 58 2.5 51412 53412 53412 U | 20,600 | 33,500 1,200 1,800 130 62 95 135 16 100 34 102 88 1.5 3.300 3.250 4.000 | 51412
65 90 18 = = 1.5 51113 = - 4,300 9,900 2,500 3,800 90 67 = = = = = 80 75 1 0.340 - - 51113
100 27 28.7 32 1.5 51213 53213 53213 U 7,700 15,900 1,900 2,800 100 67 82 105 9 80 40 86 79 1 0.770 0.750 0.960 | 51213
s 115 36 39.4 43 2 51313 53313 53313 U | 12,500 23,800 1,600 2,300 115 67 90 120 12.5 90 38.5 95 85 1 1.550 1.600 1.950 | 51313
S 140 56 60.2 65 3 51413 53413 53413 U | 23,800 41,500 1,100 1,600 140 68 100 145 17.5 112 40 110 95 2 4.200 4.200 5.000 | 51413
(&)
o 70 95 18 - - 1.5 51114 - - 4,450 | 10,700 2,400 3,600 95 72 - - - - - 85 80 1 0.360 - - 51114
= 105 27 28.8 32 1.5 51214 53214 53214 U 7,550 | 15,900 1,900 2,800 105 72 88 110 9 80 38 91 84 1 0.810 0.800 1.000 | 51214
& 125 40 44 .2 48 2 51314 53314 53314 U | 14,000 | 26,400 1,400 2,000 125 72 98 130 13 100 43 103 92 1 2.050 2.150 2.550 | 51314
8 150 60 63.6 69 3 51414 53414 53414 U | 25,700 | 46,500 1,000 1,500 150 73 110 155 19.5 112 34 118 102 2 5.100 5.000 6.100 [ 51414
_g 75 100 19 = = 1.5 51115 = = 4,450 11,100 2,200 3,400 100 77 = = = = = 90 85 1 0.420 = = 51115
= 110 27 28.3 32 1.5 51215 53215 53215 U 7,950 | 17,600 1,800 2,700 110 77 92 115 9.5 90 49 96 89 1 0.860 0.850 1.100 | 51215
= 135 44 48 .1 52 2.5 51315 53315 53315 U| 16,200 31,000 1,300 1,900 135 77 105 140 15 100 37 111 99 1.5 2.700 2.700 3.250 (51315
ES 160 65 69 75 3 51415 53415 53415 U | 25,900 | 47,500 950 1,400 160 78 115 165 21 125 42 125 110 2 6.350 6.250 7.600 | 51415
=
80 105 19 - - 1.5 51116 - - 4,600| 11,900 2,200 3,300 105 82 - - - - - 95 90 1 0.430 - - 51116
115 28 29.5 33 1.5 51216 53216 53216 U 8,050 | 18,400 1,700 2,600 115 82 98 120 10 90 46 101 94 1 0.950 0.930 1.500 [ 51216
140 44 47.6 52 2.5 51316 53316 53316 U| 16,700 | 33,000 1,200 1,800 140 82 110 145 15 112 50 116 104 1.5 2.800 2.850 3.450 | 51316
170 68 72.2 78 3.5 51416 53416 53416 U | 27,800 | 52,500 900 1,400 170 83 125 175 22 125 36 133 117 2 7.500 7.350 8.850 | 51416
85 110 19 = - 1.5 51117 = = 4,700| 12,700 2,200 3,200 110 87 - - - = = 100 95 1 0.460 - = 51117
125 31 33.1 37 1.5 51217 53217 53217 U 9,800 | 22,300 1,600 2,400 125 88 105 130 11 100 52 109 101 1 1.300 1.200 1.600 (51217
150 49 53.1 58 2.5 51317 53317 53317 U 21,100 | 41,000 1,100 1,700 150 88 115 155 17.5 112 43 124 111 1.5 3.650 3.650 4.450 | 51317
180 72 77 83 3.5 51417 X | 53417 X | 53417 XU| 31,500 | 63,500 850 1,300 177 88 130 185 23 140 47 141 124 2 9.000 9.000 (10.500 | 51417 X
90 120 22 - - 1.5 51118 - - 6,150 | 16,000 | 2,000 3,000 120 92 - - - - - 108 102 1 0.680 - - 51118
135 35 38.5 42 2 51218 53218 53218 U 11,600 | 26,200 1,400 2,200 135 93 110 140 13.5 100 45 117 108 1 1.750 1.750 2.250 | 51218
155 50 54.6 59 2.5 51318 53318 53318 U | 21,900 | 44,000 1,100 1,600 155 93 120 160 18 112 40 129 116 1.5 3.900 3.850 4,700 (51318
190 77 81.2 88 3.5 51418 X | 53418 X | 53418 XU| 33,500 | 69,500 800 1,200 187 93 140 195 25.5 140 40 149 131 2 10.500 | 10.500 | 12,500 (51418 X
100 135 25 = - 1.5 51120 = = 8,750 | 22,600 1,700 2,600 135 102 - - - = = 121 114 1 0.990 - - 51120
150 38 40.9 45 2 51220 53220 53220 U| 13,700 | 31,500 1,300 1,900 150 103 125 155 14 112 52 130 120 1 2.350 2.350 2.900 | 51220
170 55 59.2 64 2.5 51320 53320 53320 U| 24,300 | 50,500 1,000 1,500 170 103 135 175 18 125 46 142 128 1.5 5.100 5.100 6.050 | 51320
210 85 90 98 4 51420 X | 53420 X | 53420 XUl 38,000 | 83,000 710 1,100 205 103 155 220 27 160 50 165 145 2.5 15.000 {15,000 | 17.000 | 51420 X
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Spherical Housing Washer(B)

Spherical Housing Washer
and Seating Ring(C)

Dimensions(mm)

Bearing Series

Load Rating(Kgf)

Limiting Speed(rpm)

d D H H, H. r (A) (B) (C) C Co Grease Qil
110 145 25 = = 1.5 51122 = = 8,950 23,500 (| 1,600 2,400
160 38 40.2 45 2 51222 53222 53222 U| 13,900 33,500 | 1,200 1,900
190 63 67.2 72 3 51322 X | 53322 X | 53322 XU| 28,800 63,500 900 1,300
230 95 99.7 109 4 51422 X | 53422 X | 53422 XU| 42,000 97,500 630 950
120 155 25 - - 1.5 51124 - - 9,150 26,000 1,600 2,400
170 39 40.8 46 2 51224 53224 53224 U | 14,400 36,500 | 1,200 1,800
210 70 74 1 80 3.5 51324 X | 53324 X | 53324 XU| 33,500 78,500 800 1,200
250 102 107.3 118 5 51424 X | 53424 X | 53424 XU| 49,000 | 118,000 600 850
130 170 30 = - 1.5 51126 - - 10,700 28,600 | 1,400 2,000
190 45 47 .9 53 2.5 51226 X | 53226 X | 53226 XU| 18,700 46,500 1,100 1,600
225 75 80.3 86 3.5 51326 X | 53326 X | 53326 XU| 35,500 86,500 750 1,100
270 110 115.2 128 5 51426 X | 53426 X | 53426 XU| 53,500 | 134,000 530 800
140 180 31 - - 1.5 51128 X - - 11,000 31,000 | 1,300 2,000
200 46 48.6 55 2.5 51228 X | 53228 X | 53228 XU| 18,900 48,500 | 1,000 1,500
240 80 84.9 92 3.5 51328 X | 53328 X | 53328 XU| 37,500 95,000 670 1,000
280 112 117 131 5 51428 X | 53428 X | 53428 XU| 56,500 | 148,000 530 750
150 190 31 - - 1.5 51130 X - - 11,200 33,000 | 1,300 1,900
215 50 53.3 60 2.5 51230 X | 53230 X| 53230 XU| 24,300 62,000 950 1,400
250 80 83.7 92 3.5 51330 X | 53330 X| 53330 XU| 39,000 | 101,000 670 1,000
300 120 125.9 140 5 51430 X | 53430 X| 53430 XU| 63,000 | 170,000 480 710
160 200 31 - - 1.5 51132 X - - 11,500 35,000 | 1,200 1,900
225 51 54.7 61 2.5 51232 X | 53232 X | 53232 XU| 25,400 68,000 900 1,300
270 87 91.7 100 4 51332 X | 53332 X | 53332 XU| 48,500 | 124,000 600 900
320 130 135.3 150 6 51432 X | 53432 X | 53432 XU| 66,000 | 187,000 450 670
170 215 34 - - 2 51134 X - - 13,800 42,000 (| 1,100 1,700
240 55 58.7 65 2.5 51234 X | 53234 X | 53234 XU| 28,500 77,000 850 1,200
280 87 91.3 100 4 51334 X | 53334 X | 53334 XU| 47,500 | 133,000 600 900
340 135 141 156 6 51434 X | 53434 X | 53434 XU| 73,000 | 210,000 430 630
180 225 34 - - 2 51136 X - - 13,800 44,500 1,100 1,700
250 56 58.2 66 2.5 51236 X | 53236 X | 53236 XU| 28,900 80,500 800 1,200
300 95 99.3 109 4 51336 X | 53336 X | 53336 XU| 49,000 | 142,000 560 800
360 140 148.3 164 6 51436 X | 53436 X | 53436 XU| 76,500 [230,000 400 600
190 240 37 = - 2 51138 X - - 17,500 52,500 | 1,000 1,500
270 62 65.7 73 3 51238 X | 53238 X | 53238 XU| 32,500 93,500 750 1,100
320 105 111 121 5 51338 X | 53338 X | 53338 XU| 56,000 | 165,000 500 750
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WONILBEARING INDUSTRY CO, LTD.
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(A) (B) (©)

Dimensions(mm) Abutment and fillet dimensions(mm) Weight(kg) )
Bearing

D: | d: | ds | D, w | Re A |De(min)|dc(Max)| R(Max) | (A) (B) (©) No

145 | 112 = = = = = 131 124 1 1.10 = = 51122

160 | 113 135 165 14 125 65 140 130 1 2.50 2.40 3.00 | 51222
187 | 113 150 195 20.5 | 140 51 158 142 2 7.50 7.50 8.70 | 51322 X
225 | 113 170 240 29 180 59 181 159 2.5 20.00 20.00 24.00 (51422 X

155 | 122 - - - - - 141 134 1 1.15 - - 51124

170 | 123 145 175 15 125 61 150 140 1 2.85 2.80 3.55 | 51224
205 | 123 165 220 22 160 63 173 157 2 10.50 10.00 12.00 | 51324 X
245 | 123 185 260 32 200 70 196 174 3 25.50 25.00 30.00 | 51424 X

170 | 132 = = = = = 154 146 1 1.70 = = 51126
187 | 133 160 195 17 140 67 166 154 1.5 4.20 4.10 5.00 | 51226 X
220 | 134 177 235 26 160 53 186 169 2 12.50 12.50 15.00 | 51326 X
265 | 134 200 280 38 200 58 212 188 3 32.00 31.00 37.50 | 51426 X
178 | 142 - - - - - 164 156 1 1.90 - - 51128 X
197 | 143 170 210 17 160 87 176 164 1.5 4.55 4.45 5.65 | 51228 X
235 | 144 190 250 26 180 68 199 181 2 16.00 15.50 18.50 (51328 X
275 | 144 206 290 38 225 83 222 198 3 34.50 33.50 40.50 | 51428 X
188 | 152 - - - - - 174 166 1 2.00 = - 51130 X
212 | 153 180 225 20.5 | 160 79 189 176 1.5 5.75 5.60 7.25 (51230 X
245 | 154 200 260 26 200 89. 209 191 2 16.50 16.00 19.00 | 51330 X
295 | 154 225 310 41 225 69 238 212 3 42 .50 40.50 48.50 (51430 X
198 | 162 - - - - - 184 176 1 2.10 - - 51132 X
222 | 163 190 235 21 160 74 199 186 1.5 6.25 5.80 8.60 [51232 X
265 | 164 215 280 29 200 77 225 205 2.5 21.50 21.50 25.50 | 51332 X
315 | 164 240 330 41,5 | 250 84 254 226 4 52.00 51.00 60.50 (51432 X
213 | 172 = = = = = 197 188 1 2.80 = = 51134 X
237 | 173 200 250 21.5 | 180 91 212 198 1.5 7.75 7.40 9.50 [51234 X
275 | 174 220 290 29 225 105 235 215 2.5 22.50 22.50 27.00 | 51334 X
335 | 174 255 350 46 250 74 270 240 4 61.00 59.00 70.00 | 51434 X
222 | 183 - - - - - 207 198 1 2.95 - - 51136 X
247 | 183 210 260 21.5 | 200 112 222 208 1.5 8.30 7.70 10.00 (51236 X
295 | 184 240 310 32 225 91 251 229 2.5 28.50 27.50 32.50 | 51336 X
355 | 184 270 370 46.5 | 280 97 286 254 4 70.50 70.00 82.50 | 51436 X
237 | 193 = = = = = 220 210 1 3.80 - - 51138 X
267 | 194 230 280 23 200 98 238 222 2 12.00 11.50 14.00 | 51238 X
315 | 195 255 330 33 250 104 266 244 3 36.50 37.00 43.00 [51338 X
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Spherical Housing Washer(B)

Spherical Housing Washer
and Seating Ring(C)

Dimensions(mm)

Bearing Series

Load Rating(Kgf)

Limiting Speed(rpm)

d D H H, H, r (A) (B) (C) C Co Grease | Oil
200 250 37 = = 2 51140 X = = 17,600 54,000 1,000 1,500
280 62 65.3 74 3 51240 X | 53240 X | 53240 XU| 32,500 93,500 710 1,100
340 110 118.4 130 5 51340 X | 53340 53340 XU| 61,500 | 188,000 480 710
220 270 37 - - 2 51144 X - - 18,200 58,500 950 1,400
300 63 65.6 75 3 51244 X | 53244 53244 XU 33’500 102,000 710 1,000
240 300 45 - - 2.5 51148 X - - 23,400 77,500 800 1,200
340 78 81.6 92 3.5 | 51248 X | 53248 53248 XU| 43,000 | 139,000 560 850
260 320 45 = = 2.5 51152 X = = 23,800 84,000 800 1,200
360 79 82.8 93 3.5 | 51252 X |53252 53252 XU| 43,500 | 146,000 560 800
280 350 53 = = 2.5 51156 X = = 32,000 111,000 710 1,000
380 80 85 94 3.5 | 51256 X |53256 53256 XU| 46,000 | 165,000 530 800
300 380 62 - - 3 51160 X - - 36,500 | 132,000 600 900
420 95 100.5 112 4 51260 X | 53260 53260 XU| 55,000 | 204,000 450 670
320 400 63 - - 3 51164 X - - 37,500 | 140,000 600 900
440 95 100.5 112 4 51264 X | 53264 53264 XU| 59,500 | 226,000 450 670
340 420 64 = = 3 51168 X = = 38,500 | 148,000 560 850
460 96 100.3 113 4 51268 X | 53268 53268 XU| 60,500 | 236,000 430 650
360 440 65 - - 3 51172 X - - 39,000 157,000 560 800
500 110 116.7 130 5 51272 X | 53272 53272 XU| 72,000 | 295,000 380 560
380 460 65 - - 3 51176 X - - 43,800 | 228,400 500 670
400 480 65 - - 3 51180 X - - 44,800 | 236,500 500 670
420 500 65 - - 3 51184 X - - 44,800 | 249,800 480 630
440 540 80 - - 3 51188 X - - 54,000 | 305,900 430 560
460 560 80 = = 3 51192 X = = 54,000 316,100 430 560
480 580 80 = = 3 51196 X = = 55,000 | 331,400 400 530
500 600 80 = = 3 511/500 = = 56,000 | 341,600 400 530
530 640 85 = = 3 511/530 = = 63,200 | 397,600 360 480
560 670 85 = = 3 511/560 = = 64,200 | 423,100 360 480
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WONILBEARING INDUSTRY CO, LTD.

Dc

dc dc
A) (B) (C)
Dimensions(mm) Abutment and fillet dimensions(mm) Weight(Kg)
Bearing
D: | de | ds | Dv | W | Re | A |Dcmin) |dema|Rman | (A) | (B) | (c) | N
247 203 - - - = = 230 220 1 3.95 = = 51140X
277 204 240 290 23 225 125 248 232 2 12.50 12.00 15.00 | 51240X
335 205 270 350 38 250 92 282 258 3 43.50 43.50 | 52.00 | 51340X
267 223 - - - - - 250 240 1 4.30 - - 51144X
297 224 260 310 25 225 118 268 252 2 13.50 13.00 16.00 | 51244X
297 243 - - - - - 276 264 1.5 6.95 - - 51148X
335 244 290 350 30 250 122 299 281 2 23.50 21.50 26.00 | 51248X
317 263 = = = = = 296 284 1.5 7.45 - = 51152X
355 264 305 370 30 280 152 319 301 2 25.50 23.00 | 29.00 | 51252X
347 283 = = = = = 322 308 1.5 12.00 = = 51156X
375 284 325 390 31 280 143 339 321 2 27.50 25.00 31,50 | 51256X
376 304 - - - - - 348 332 2 17.50 - - 51160X
415 304 360 430 34 320 164 371 349 2.5 43.00 4150 | 50.00 | 51260X
396 324 - - - - - 368 352 2 19.00 - - 51164X
435 325 380 450 36 320 157 391 369 2.5 45.50 44,00 | 53.50 | 51264X
416 344 = = = - - 388 372 2 20.00 = = 51168X
455 345 400 470 36 360 199 411 389 2.5 48.50 45 .00 | 54.50 | 51268X
436 364 = = = = = 408 392 2 22.00 - = 51172X
495 365 430 510 43 360 172 442 418 3 70.00 67.00 81.50 | 51272X
456 384 - - - - - 428 412 2 22.50 - - 51176X
476 404 - - - - - 448 432 2 23.50 - - 51180X
495 424 - - - - - 468 452 2 24.50 - - 51184X
535 444 - - - - - 500 480 21 40.50 - - 51188X
555 464 = = = = = 520 500 21 42.00 - - 51192X
575 484 = = = = = 540 520 2.1 43,50 = = 51196X
595 505 = = = = = 560 540 2.1 45,00 = - 511/500
635 535 = = = = = 596 574 2.5 55.00 = - 511/300
665 565 = = = = = 626 604 2.5 58.00 = = 511/560




THRUST BALL BEARINGS

AL IA(F)

WONILBEARING INDUSTRY CO, LTD.

I Single Direction

Dc
Dc g
|
‘ |
r ( H X XXX
| " 0
d- dc
D
| | dc
; 2900 900
; ; Abutment and Fillet Dimensions ; i i i
Bearing Dimensions(mm) (mm) Load Rating(Kgf) Bearin Dimensions(mm) Abutment and Fillet Dimensions Load Rating(Kgf)
g (mm)
No d2 . N
d (min) D H Dc(min) | dc(max) R(max) c Co 0 d2 )
d (min) D H r Dc(min) dc(max) R(max) C Co
2900 10 1 26 12 19 17 0.6 995 1,390
2901 12 13 28 12 21 19 0.6 1,040 1,540 el 1o 1 = | = 1 19 16 R e Lo
2902 15 16 31 12 24 2 0.6 1,120 1,850 902 15 16 35 14 1 27 23 0.6 1,510 2,300
2903 18 19 35 12 28 25 0.6 1,130 2,010 904 20 22 40 14 1 32 28 0.6 1.750 3.050
k= 2904 20 21 37 12 30 27 0.6 1,160 2,160 905 25 27 48 | 155 1 39 34 0.6 2,150 4,100
8 2904 1/2 22 23 42 14 34 30 0.6 1,480 2,820
4 906 30 32 53 15.5 1 44 39 0.6 2,280 4,700
2 2905 25 26 45 14 37 33 0.6 1,510 3,000
S 2906 30 32 50 14 42 38 0.6 1,580 3,450 907 35 37 62 | 18 1 51 46 0.6 3,050 6,350
o]
5 2907 35 37 55 16 47 43 0.6 2,340 5,050 908 40 42 64 18 1 55 49 0.6 2,840 6,500
O
2 2908 40 42 60 16 52 48 0.6 2,450 5,650 909 45 47 73 22 1 62 56 0.6 3,900 9,050
2
g 2909 45 a7 68 16 59 54 0.6 2,540 6,300 910 50 52 78 22 1 67 61 0.6 4,450 10,500
2910 50 52 I 18 64 60 0.6 3,000 7,650 911 55 57 88 | 245 1 75 68 0.6 5,450 12,900
2911 55 57 78 18 69 64 0.6 3,150 8,400
912 60 62 90 24.5 1 78 72 0.6 4,700 12,400
2912 60 62 82 18 73 69 0.6 3,200 8,750
913 65 67 100 27
2913 65 67 90 20 80 75 0.6 3,250 9,550 1.5 86 79 ! 5,500 15,300
2914 70 72 95 20 85 80 0.6 3,400 10,300 914 70 72 103 27 1.5 20 83 1 5,800 16,100
2915 75 77 100 20 90 85 0.6 3,500 11,100 915 75 77 110 27 1.5 96 89 1 6,050 16,900
2916 80 82 110 22 98 92 0.6 4,500 13,800 916 80 82 115 29 15 101 94 1 6,800 19,100
2 85 eI 1l == 103 =l 0.6 4,650 14,900 917 85 88 125 30.5 15 109 101 1 8,700 23,900
2918 90 92 120 22 108 102 0.6 4,700 15,400
918 90 93 135 30.5 15 17 108 1 10,200 29,000
2919 95 97 130 25 116 109 0.6 5,900 19,100
920 100 | 103 150 32.5
2920 100 102 135 25 121 14 0.6 6,100 20,600 1.5 130 120 ! 12,100 34,500
2922 110 112 145 25 131 124 0.6 6,850 23,400 922 110 13 160 40 2 140 130 1 14,000 40,500
2924 120 122 160 27 144 136 0.6 7,700 27,300 924 120 123 170 43 2 150 140 1 14,200 42,500




THRUST BALL BEARINGS () BLHORIAG)

I Single Direction

www.wbc-bearing.co.kr m WBC

D
d
Dc r
] ) ( H
el
N r
I I b
D . D |
dc
3900
Bearing Dimensions(mm) Abutment and(r:riTI]I)et Dimensions Load Rating(Kgf)
No a | &En D H r De(min) | de(ma | R(max) c Co Series 0
3905 25 27 52 16 1.5 42 36 1 2,130 4,100 Bearing Dimensions(mm) Load Rating(Kgf)
3906 30 32 60 19 1.5 48 42 1 2,970 5,900 No g " o, 5 » r . co
3907 35 37 68 22 1.5 55 48 1 3,950 8,050
3908 40 42 76 25 15 62 54 1 4,800 9,700 04 12.700 13.1 31.750 32.544 15.875 0.8 1,300 2,020
3909 45 47 85 28 15 69 61 1 6.300 13.300 05 15.875 16.3 34.925 35.719 15.875 0.8 1,350 2,220
3910 50 52 92 31 15 75 67 ’ 7.600 16,400 06 19.050 19.4 38.100 38.894 15.875 0.8 1,670 2,810
3911 55 57 100 33 15 82 73 ’ 8.600 19,400 07 22,225 22.6 41,275 42.069 15.875 0.8 1,790 3,650
3912 60 62 106 35 2 88 78 : 9,300 21,300 08 25.400 25.8 44,450 45,244 15.875 1.6 2,080 3,800
3913 65 67 112 36 2 93 84 ’ 10,000 23,300 09 28.575 29.0 47.625 48.419 15.875 1.6 2,100 3,850
3914 70 72 120 38 2 100 90 1 11,200 27,200 010 31.750 32.1 52,388 53.181 18.256 1.6 2,180 4,400
3915 75 77 128 " ? 107 9% ] 12,400 29.800 011 34.925 35.3 55,562 56.356 18.256 1.6 2,340 5,050
3916 80 83 136 44 ? 14 102 ; 14,300 34,500 012 38.100 38.5 58.738 59.531 18.256 1.6 2,380 5,350
3917 85 88 145 47 ’ 121 109 ] 16,200 39,500 013 41.275 41.7 61.912 62.706 18.256 1.6 2,440 5,450
3918 90 93 155 50 2 129 116 ) 18,200 45.000 014 44,450 44.8 67.469 68.262 19.050 1.6 2,540 6,300
3920 100 103 172 57 ? 143 129 ] 20,600 53.000 015 47.625 48.4 70.644 71.438 19.050 1.6 2,950 7,250
016 50.800 51.6 74.612 75.406 19.050 2.4 3,000 7,600
. 017 53.975 54.8 80.962 81.756 22,225 2.4 3,100 7,700
inch 018 57.150 57.9 84.138 84,931 22,225 2.4 3,200 8,750
Bearing Dimensions(mm) Load Rating(Kgf) 019 60.325 61.1 90.488 91,281 25.400 2.4 4,400 11,100
No 5 020 63.500 64.3 93.662 94.456 25.400 2.4 3,240 9,550
d (min) D H s c Co 021 66.675 67.5 96.838 97.631 25.400 2.4 4,750 13,000
1/2 12,700 13.5 28 12 1 980 1,370 022 69,850 70.6 101.600 102,394 25.400 2.4 5,680 14,500
5/8 15.875 16.5 32 12 1 1,060 1,670 023 73.025 73.8 104.775 105.569 25.400 2.4 5,950 16,100
3/4 19.050 20.0 35 12 1 1,150 1,780 024 76.200 77.8 109.538 111.125 28,575 3.2 6,050 16,900
7/8 22,225 23.0 42 14 1 1,430 2,750 026 82,550 81.1 120,650 122,238 31.750 3.2 7,650 20,500
1 25.400 26.5 45 14 1 1,470 2,930 028 88.900 90.5 127.000 128.588 31.750 3.2 7,800 21,600
11/4 31.750 32,5 53 16 1 2,300 5,000 030 95.250 96.8 133.350 134,938 31.750 3.2 7,900 22,700
11/2 38.100 40.0 60 16 1 2,450 5,400 032 101.600 103.2 146.050 147.638 34,925 3.2 9,500 22,800
2 50.800 52.0 74 18 1 2,850 7,500 036 114.300 115.9 165.100 166.688 44.450 4.8 12,300 35,500




THRUST BALL BEARINGS () BLHORIAG)

| Double Direction a g ]
R R

dc de de

A) (B) ©)

Double Direction(A) Spherical Housing Washer(B) Spherical Housing Washer
and Seating Ring(C)

@
=

. . . . . Abutment and fillet .
Dimensions(mm) Bearing Series Load Rating(Kgf) | Limiting Speed(rpm) Dimensions(mm) dimensions(mm) Weight(kg) Bearing
dc R R] No
d | di| D | H| Ho| He | 1 M (A) (B) (c) c Co |Grease| Oil Do de | da | Do Fh| Ho| He| @ | W | A | Re | (min)|(max)| (max)| (A) | (B) | (C)
5| 10| 32| 22 | 246 28 | 1 05 | 52202 | 54202 | 54202 U| 1.710 2100 | 5000 | 7.500 32| 17| 24 | 35 (135 |148|165| 5 |4 |105| 28| 24 | 06 | 0.3 | 0085/ 0.09 | 0.12 | 52202
20 | 15| 40| 26 |274| 32 | 1 05 | 52204 | 54204 | 54204 U| 2,290 3,200 | 4,000 | 6,000 40| 22 | 30 | 42116 | 16.7 | 19 615 |16 3 | 3 | 06 | 03 | 015 | 015 | 0.20 | 52204
25 | 20 | 47| 28 | 314 | 36 | 1 05 | 52205 | 54205 | 54205 U| 2,860 4,250 | 3,800 | 5,600 gg g; gg gg 12715 12%-2 5355 g 2-5 12-5 jg gg ?-6 g-g 8-%3 8-%2 8-23 ggggg
20 | 52| 34 |376| 42 | 1.5 | 055 | 52305 | 54305 | 54305 U| 3.650 5200 | 3200 | 4.800 S22 3% Ak 812 | 818 |18 S - 9.3 1038 | 0.34 | 0.3 | 32305
15| 60 | 45 | 498 | 55 | 15 | 1 52405 | 54405 | 54405 U| 5.700 7550 | 2.600 | 4.000 30.4 : : : :
30 | 25 | 52| 29 | 326 | 37 | 1 0.5 | 52206 | 54206 | 54206 U| 3,000 4,900 | 3,400 | 5,300 gg gg 2525 gg 1283 iy %3 5 ; >0 1235 ;‘8 2‘% Tk 8'3 8':218 8':218 8'38 ggggg
. 25 | 60 | 38 | 412 | 46 | 15 | 0.5 | 52306 | 54306 | 54306 U| 4,400 6,650 | 2.800 | 4.200 0| 32| a5 | 82|25 2811275 8 17 | 1950 80 25 )] 0.3 1 949 1 0.49 | 0.80 | 32308
Aé. 20 | 70 | 52 | 56.2 | 62 15 | 1 52406 | 54406 | 54406 U| 7.450 | 10,600 | 2,200 | 3.400 34.1 : : : :
(&)
S 35 | 30 | 62 | 34 [37.8| 42 | 15 | 05 | 52207 | 54207 | 54207 U| 4,050 6,600 | 3,000 | 4,500 gg g; ‘;3 ‘;g 517 22.9 g'f 18 ;5 g] gg ;4_)2 ] g-g 8-;‘?— g-;‘g 8-32) gggg;
£ 30 | 68 | 44 | 472 | 52 1.5 | 0.5 | 52307 | 54307 | 54307 U| 5,700 8.850 | 2,500 | 3.700 o0 | 37 | 25 | a5 | 565 28.6 sisl 12 |10 1%s!| ea| 28 i oo | 145 | Yas | T80 | 25407
= 25 | 80 | 59 |63 69 | 2 1 52407 | 54407 | 54407 U| 8950 | 13,100 | 2.000 | 3,000 51385 41. - : : : :
(]
2 40 | 30 | 68| 36 [386 | 44 | 15 | 1 52208 | 54208 | 54208 U| 4,850 8,300 | 2,800 | 4,200 68 | 42 1 55| 721225238 265/ 9 |7 |25 56 | 55 | 1 06 | 054 | 054 | 071 | 52208
b 30 | 78 | a9 [ 52 | e e | dEen | Zae 0 S | i | e | asee 78 | 42 | 60 | 82 |305|33 | 355| 12 |85 | 235| 64 | 60 | 1 06 | 105 | 110 | 135 | 52308
Q : : ; ; ; 90 | 42 | 65 | 95|40 |a22| 46 | 15 |12 |22 72 | 65 | 1 06 | 2.05 | 2.05 | 2,55 | 52408
s 30 | 90 | 65 |69.4| 77 | 2 1 52408 | 54408 | 54408 U| 10,500 | 15.800 | 1.700 | 2.600 - : : : :
2
s 45 | 35 | 73| 37 396 | 45 | 15 | 1 52209 | 54209 | 54209 U| 4,900 8,850 | 2,600 | 4,000 gg j; gg gg gg gi-? g; 12 17(-)5 gf’ 22 gg ] 8-2 ?-gg ?-363 ?-gg ggggg
ES 35 | 85|52 |562| 62 | 1.5 | 1 52309 | 54309 | 54309 U| 8200 | 13800 | 2,000 | 3.000 - DU - I B O L - I S O 8 I 0.0 1 538 | 530 | x99 | 22309
35 [100 | 72 | 788 | 86 | 2 1 52409 | 54409 | 54409 U| 13,000 | 20,700 | 1.600 | 2.400 51479 51 : - : : : :
50 | 40 | 78 | 39 |42 | 47 | 15 | f 52210 | 54210 | 54210 U| 5,000 | 9,400 | 2,400 | 3,600 ;8| 52|62 8224 1255128 | 9 |75 305 64] 2|1 0.8 | 921 10591 0.98 | 52210
40 | 95| 58 |646| 70 | 2 1 52310 | 54310 | 54310 U| 9,950 | 17.000 | 1.800 | 2.800 e I B T s 0 B I R - - - B (e [ I O o =31
40 | 110 | 78 832 | 92 | 25 | 1 52410 | 54410 | 54410 U | 15,000 | 24300 | 1.400 | 2,200 50.6 : : . . :
55 | 45 | 90 | 45 | 496 | 55 | 15 | 1 52211 | 54211 | 54211 U| 7,150 | 13,400 | 2,100 | 3,200 90 | 57 | 72 | 95127.5)298| 325 10 | 9 |325| 72| 72 | 1 0.6 | 110 | 1.15 | 1.50 | 52211
105 | 57 | 80 | 110 |39.5| 43'8| 46,5 15 | 11.5 | 2555| 80 | 80 | 1 06 | 250 | 2.65 | 3.20 | 52311
45 | 105 | 64 | 726 | 78 | 2 1 52311 | 54311 | 54311 U| 11,800 | 20.600 | 1,600 | 2.400 oo | 27| 89| 2|2 465 15 11812851 8O B0 | 15 | 98 | 350 |38 | k| 2oen
45 | 120 | 87 | 92 101 | 25 | 1 52411 | 54411 | 54411 U | 18500 | 29.500 | 1.300 | 1.900 5| 56 : : : : : . . :
60 | 50 | 95 | 46 [50 | 56 | 15 | f 52212 | 54212 | 54212 U| 7,300 | 14,200 | 2,000 | 3,000 i i (TR g O T -t ol el o
10 | 62 | 85 | 115 [39.5| 42.8| 46.5| 15 | 1.5 | 36.5| 90 | 85 | 1 06 | 270 | 2.75 | 3.385 | 52312
50 | 110 | 64 |706 | 78 | 2 1 52312 | 54312 | 54312 U| 12,100 | 22,200 | 1,600 | 2,400 e I I B ae.s| fB |15 3651 901 B2 1 ls | o0 | Eo | 2l | 355 | 25313
50 [ 130 | 93 |99 | 107 | 2.5 | 1 52412 | 54412 | 54412 U | 20,600 | 33.500 | 1200 | 1.800 60 : : : . :
65 | 55 [100 | 47 |50.4 | 57 | 15 | 1 52213 | 54213 | 54213 U| 7,700 | 15,900 | 1,900 | 2,800 110 | 67 | 82 1105 285|302 335 10 |9 385 80 82 | f 06 | 135 | 1.35 | 1.75 | 52213
15| 67 | 90 | 120 |40 |a3.4| 47 | 15 | 125|345| 90 | 90 | 1 06 | 2.90 | 3.00 | 3.65 | 52313
55 | 115 | 65 | 71.8 | 79 | 2 1 52313 | 54313 | 54313 U| 12,500 | 23.800 | 1.600 | 2.300 N I I B e O I I I e I I ¢ 220 | 390 | 365 | b2ais
50 | 140 | 101 | 109.4| 119 | 3 15 52413 | 54413 | 54413 U | 23,800 41,500 | 1,100 | 1.600 66.2 . - . .
70 | 55 | 105 | 47 | 50.6 | 57 1.5 | 15 52214 | 54214 | 54214 U| 7,550 15,900 | 1,900 | 2,800 105 | 72 | 88 | 110 |1 28,5| 30.3| 33.5| 10 | 9 36.5| 80 | 88 1 1 1,50 | 1.45 | 1,90 | 52214
55 | 125 | 72 | 80.4 | 88 2 1.5 52314 | 54314 | 54314 U | 14,000 26,400 | 1,400 | 2,000 125 | 72 | 98 | 130 |44 | 482 52 16 | 13 |39 | 100 | 98 1 1 3.90 | 4.00 | 480 | 52314
' ' 3 ; ; : 150 | 73 | 110 | 155 |65.5| 691 | 74.5| 24 | 195|285| 112 | 110 | 2 1 9.00 | 885 | 1.0 | 52414
55 | 150 | 107 | 114.2| 125 | 3 15 | 52414 | 54414 | 54414 U| 25,700 | 46,500 | 1,000 | 1.500 : : : :
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THRUST BALL BEARINGS

| Double Direction

Double Direction(A)

Spherical Housing Washer(B)

Spherical Housing Washer
and Seating Ring(C)

Dimensions(mm)

Bearing Series

Load Rating(Kgf)

Limiting Speed(rpm)

AL A (F)
WONILBEARING INDUSTRY CO, LTD.

d di| D H Hz2 | Ha r I (A) (B) (c) (o} Co Grease Oil
75| 60 110 47 49 .6 57 1.5 1.5 52215 54215 54215 U 7,950 17,600 1,800 2,700
60 135 79 87.2 95 2.5 1.5 52315 54315 54315 U 16,200 31,000 1,300 1,900
60 160 | 115 | 1283 135 3 1.5 52415 54415 54415 U 25,900 47,500 950 1,400
80| 65 115 48 51 58 1.5 1.5 52216 54216 54216 U 8,050 18,400 1,700 2,600
65 140 79 86.2 95 2.5 1.5 52316 54316 54316 U 16,700 33,000 1,200 1,800
65 170 | 120 | 128.4| 140 3.5 1.5 52416 54416 54416 U 27,800 52,500 900 1,400
85| 70 125 55 59.2 67 1.5 1.5 52217 54217 54217 U 9,800 22,300 1,600 2,400
70 150 87 95.2| 105 2.5 1.5 52317 54317 54317 U 21,100 41,000 1,100 1,700
65 180 | 128 | 138 150 3.5 2 52417 X | 54417 X | 54417 XU | 31,500 63,500 850 1,300
90| 75 135 62 69 76 2 1.5 52218 54218 54218 U 11,600 26,200 1,400 2,200
75 155 88 97.2| 106 2.5 1.5 52318 54318 54318 U 21,900 44,000 1,100 1,600
70 190 | 135 | 143.4| 157 3.5 2 52418 X | 54418 X | 54418 XU| 33,500 69,500 800 1,200

100 | 85 150 67 72.8 81 2 1.5 52220 54220 54220 U 13,700 31,500 1,300 1,900
85 170 97 |1 105.4| 115 2.5 1.5 52320 54320 54320 U 24,300 50,500 1,000 1,500

80 210 | 150 | 160 176 4 2 52420 X | 54420 X|54420 XU| 38,000 83,000 710 1,100

110 | 95 160 67 71.4 81 2 1.5 52222 54222 54222 U 13,900 33,500 1,200 1,900
95 190 | 110 | 118.4| 128 3 1.5 52322 54322 X [54322 XU| 28,800 63,500 900 1,300

90 230 | 166 - - 4 2 52422 X - - 42,000 97,500 630 950

120 | 100 | 170 68 71.6 82 2 2 52224 54224 54224 U 14,400 36,500 1,200 1,800
100 | 210 | 123 | 131.2 143 3.5 2 52324 X | 54324 X |54324 XU| 33,500 78,500 800 1,200

95 250 | 177 - - 5 2.5 52424 X - - 52,500 130,000 600 850

130 | 110 | 190 80 85.8 96 2.5 2 52226 X | 54226 X |54226 XU| 18,700 46,500 1,100 1,600
110 | 225 | 130 - - 3.5 2 52326 X - - 35,500 86,500 750 1,100

100 | 270 | 192 - - 5 3 52426 X - - 53,500 134,000 530 800

140 | 120 | 200 81 86.2 99 2.5 2 52228 X | 54228 X |54228 XU| 18,900 48,500 1,000 1,500
120 | 240 | 140 = - 3.5 2 52328 X - - 37,500 95,000 670 1,000

110 | 280 | 196 - - 5 3 52428 X = = 56,500 148,000 530 750

150 | 130 | 215 89 95.6| 109 2.5 2 52230 X | 54230 X |54230 XU| 24,300 62,000 950 1,400
130 | 250 | 140 - - 3.5 2 52330 X - - 39,000 101,000 670 1,000

120 | 300 | 209 - - 5 3 52430 X - - 63,000 170,000 480 710

160 | 140 | 225 90 97.4| 110 2.5 2 52232 X | 54232 X |54232 XU| 25,400 68,000 900 1,300
140 | 270 | 153 - - 4 2 52332 X - - 48,500 133,000 600 900

130 | 320 | 226 = = 6 3 52432 X = = 66,000 187,000 450 670

d d d
Ri Ri Ri
R R
de dc dc
(A) ®) ©
. . Abutment and fillet .
Dimensions(mm) dimensions(mm) Weight(kg) Bearing
dc No
De | de | ds [Di [Hi [Hs | Hs | a | W | A | Re|(3)| man|Rad ) | ® | (©
110 77 92 115 |285 (29.8 (33.5 | 10 | 9.5 |47.5 |90 92 1 1 1.55 1.55 2.05 | 52215
135 77 105 | 140 |485 [52.6 [56.5 | 18 |15 325|100 | 105 1.5 1 4.85 5.00 6.10 | 52315
160 78 115 | 165 |70.5 |74.5 |80.5 | 26 | 21 36.5 125 | 115 2 1 11.0 11.0 13.5 | 52415
115 82 98 120 |29 30.5 |34 10 |10 45 90 98 1 1 1.70 1.65 2,15 52216
140 82 110 | 145 |485 |52.1 |56.5 | 18 |15 455 [ 112 110 1.5 1 5.05 5.20 6.40 | 52316
170 83 125 (175 |73.5 [77.7 |83.5 | 27 |22 30,5125 | 125 2 1 13.0 13.5 16.0 | 52416
125 88 | 105 | 130 |33.5 [35.6 (39.5 | 12 |11 49,5 1100 | 105 1 1 2.35 2.30 3.00 | 52217
150 88 115 | 155 |53 57.1 |62 19 |17.5 |39 112 | 115 1.5 1 6.45 6.40 8.05 | 52317
179.5| 88 | 130 | 185 (78,5 [83.5(89.5 | 29 |23 40.5 | 140 | 130 2 1 16.6 16.0 19.0 | 52417 X
135 93 110 | 140 |38 41,5 |45 14 | 13.5 | 42 100 | 110 1 1 3.20 3.25 4,20 | 52218
155 93 120 | 160 [53.5 | 58.1 62,5 | 19 | 18 36.5| 112 | 120 1.5 1 6.60 6.75 8.45 | 52318
189.5( 93 140 | 195 (82,5 |86.7|93.5 | 30 | 25.5|34.,5| 140 | 140 2 1 18.2 18.5 22,5 | 52418 X
150 103 | 125 | 155 |41 43,9148 15 | 14 49 112 | 125 1 1 4.30 4.25 5.4 52220
170 103 | 135 | 175 |59 63.2 (68 21 | 18 42 125 | 135 1.5 1 8.90 8.95 10.5 | 52320
209.5( 103 | 155 | 220 (91,5 | 96.5|104,5| 33 | 27 43.5| 160 | 155 2.5 1 26.5 29.0 32.0 | 52420 X
160 113 | 135 | 165 |41 43,2 |48 15 | 14 62 125 | 135 1 1 4.50 4.25 5.35 | 52222
189.5( 113 | 150 | 195 |67 71.2 |76 24 | 20.5| 47 140 | 150 2 1 13.0 13.5 16.0 | 52322 X
229 113 - - |101.5| - - 37 - - - 159 2,5 1 35.0 - - 52422 X
170 123 | 145 | 175 |415 | 43.3|48.5 | 15 | 15 58.5| 125 | 145 1 1 5.25 5.15 6.45 | 52224
209.5| 123 | 165 | 220 |75 79.1 |85 27 | 22 58 160 | 165 2 1 16.5 19.0 23.0 | 52324 X
249 123 - - |1085| - - 40 - - - 174 3 1.5 445 - - 52424 X
189.5( 133 | 160 | 195 |49 51.9 |57 18 | 17 63 140 | 160 1.5 1 7.75 7.50 9.30 | 52226 X
224 | 134 - | - |80 | - |- |30 | - | - | -]19] 2 1 | 215 - = | 52326 x
269 | 134| - | - |17 | - |- |a2| - | - | - | 1883 > | 565 - — | 52426 x
199.5( 143 | 170 | 210 [49.5|52.1|58.5 | 18 | 17 83.5| 160 | 170 1.5 1 8.35 8.10 10.5 | 52228 X
239 144 = - |855 | — = 31 = - = 181 2 1 28.0 = = 52328 X
279 144 = - |120 = = 44 = = = 198 3 2 61.0 = = 52428 X
214,5| 153 | 180 | 225 (54,5 | 57.8|64.,5 | 20 | 20.5|74.5 | 160 | 180 1.5 1 10.5 10.0 13.5 | 52230 X
249 |154| - | - |855| — | = |31 | = | = | = | 191 | 2 1 | 200 | - ~ | 52330 x
299 |154| - | - |1275| - | - |46 | - | - | - | 212 | 3 2 | 70 - - | 52430 X
224 5| 163 | 190 | 235 |55 58.7 |65 20 | 21 70 160 | 190 1.5 1 11.0 10.5 14.0 | 52232 X
269 164 = - |93 = = 33 = = = 205 2.5 1 38.0 = = 52332 X
319 164 = - |138 = = 50 = = = 226 4 2 90.5 = = 52432 X




THRUST BALL BEARINGS () 2LHRIAG)

. . d d d
| Double Direction P R P
Ry Ri Ri
R R
de dc dc
(a) (B) (©)

Double Direction(A) Spherical Housing Washer(B) Spherical Housing Washer
and Seating Ring(C)

Abutment and fillet

Dimensions(mm) Bearing Series Load Rating(Kgf)| Limiting Speed(rpm) Dimensions(mm) e Weight(kg) Bearing
; dc R No
d di D H H: | H4 r r (A) (B) (C) C Co Grease QOil D2 | d2 | ds Dy | Ha Hs Hs a W | A Rc (min) | (max) (r'-‘q-.éx) (A) (B) (C)
170 | 150 | 240 | 97 |104.4| 117 | 25 | 2 52234 X | 54234 X | 54234 XU| 28,500 | 77,000 850 1,200 239,5| 173 | 200 | 250 |59 62.7 | 69 21 | 215 | 87 180 | 200 1.5 1 14.0 125 | 16,5 | 52234X
150 | 280 | 153 | - - | 4 2 52334 X - - 47,500 | 133,000 | 600 900 279| 17A| - | - |93 - - 33 | - - - 215 2.5 1 39.5 - - 52334X
135 | 340 | 236 - - 6 3.5 | 52434 X - - 73,000 | 210,000 430 630 339 14| - - |143 - - 50 - - - 240 4 2 108 - - 52434X
180 | 150 | 250 | 98 [102.4| 118 | 2.5 | 3 52236 X | 54236 X | 54236 XU| 28,900 | 80,500 800 1,200 ggg }gi 210 | 260 ;581.5 61.7 | 69.5 §17 21,5 | 108.5| 200 512% 1255 g ]550.% 16.0 | 195 gggg%
150 | 300 | 165 | - - | 4 3 52336 X - - 49,000 | 142,000 | 560 800 - | - - - - - - . . - -
140 | 360 | 245 | - - |6 4 | 52436 X - - 76.500 | 230,000 | 400 600 359 184| - | - 11485 - - 52 | - | - - 254 4 25 | 126 - - 52436X
190 | 160 | 270 | 109 [116.4| 131 | 3 3 52238 X | 54238 X 54238 XU| 32,500 | 93,500 750 1,100 269| 194 | 230 | 280 |66.5 | 70.2 | 775 | 24 | 23 | 935 | 200 | 230 2 2 215 200 | 255 | 52238X
160 | 320 | 183 | - - |5 3 52338 X - - 56,000 | 165,000 | 500 750 319| 195 - | - |15 - - 0 | - - - 244 3 2 65.5 - - 52338X
200 | 170 | 280 | 109 |115.6| 133 | 3 3 52240 X | 54240 X |54240 XU| 32,500 | 93,500 710 1,100 279| 204 | 240 | 290 |66.5 | 69.8 | 785 | 24 | 23 | 120.5| 225 | 240 2 2 230 | 21.0 | 275 | 52240X
170 | 340 | 192 | - - |5 3 52340 X - - 61,500 | 188,000 | 480 710 339 205| - | - [117 - - 2 | - - - 258 3 2 775 - - 52340X
220 | 190 | 300 | 110 [115.2| 134 | 3 3 52244 X | 54244 X | 54244 XU| 33,500 | 102,000 | 710 1,000 299| 224 | 260 | 310 |67 69.6 | 79 24 | 25 |14 | 225 | 260 2 2 240 | 23.0 | 295 | 52244X
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WONILBEARING INDUSTRY CO, LTD.

MINIATURE THRUST BALL BEARINGS () BLHORIAG)

| SST-Type | SST-DSG Type

_

!
I

di
U 0 °
: Dimensions(mm) Ball Load rating(kgf) ; . Load rating
Bearin oaa rating{kg .
g Note Bearing Dimensions(mm) Ball (kgf) Note
No . )
r . '
D d H Size Q'ty C Co No D D, d d, H r Size Q'ty o Co
SST-620 6 2 3 0.15 1.0mm 6 16 30 SST-830DSG 8 8 3 3.1 3.5 0.2 |2.0mm 7 63 140
SST-725 7 2.5 3.5 0.15 1.5mm 6 22 42 SST-1040DSG| 10 10 4 4.1 45 02 |2.0mm 8 69 160
SST-830 8 3 35 02 1_5mm 7 25 49 SST—1050DSG 10 10 5 51 4 02 2_0mm 9 75 180
< SST-1260DSG| 12 12 6 6.2 45 0.2 2.1mm 9 82 198
g SST-940 9 4 4 0.2 1.6mm 8 27 56
2 SST-1570DSG| 15 15 7 7.2 55 0.3 3/32 9 103 255
= SST-1040 10 4 45 0.2 2.1mm 7 69 154
9 SST-1680DSG| 16 16 8 8.2 5 0.3 | 3.0mm 9 156 405
& 8ST-1150 1 5 4.5 0.2 2.1mm 8 76 176
< SST-1790DSG| 17 17 9 9.2 5 0.3 | 3.0mm 9 156 405
S =
g SST~1260 12 6 4.5 e ol 9 82 198 SST-1810DSG| 18 18 10 10.2 55 0.3 1/8 12 209 | 604
§8T-1570 15 7 5 0.2 3.0mm 8 144 360 SST-418DSG | 6.3500 | 6.2990 | 2.3800 | 2.4300 | 2.3800 | 0.13 3/64 8 27 56 4T MPB
SST-1680 16 8 5 0.3 3.0mm 9 156 405 SST-518DSG | 7.9375 | 7.8800 | 3.1750 | 3.2300 | 3.1750 | 0.20 1/16 8 45 100 5T MPB
SST—-1790 17 9 5 0.3 3.0mm 10 167 450 SST-632DSG | 9.5250 9.4740 4,7625 4,810 3.8100 0.20 1/16 8 45 100 6T MPB
SST-718DSG | 11.112 | 11.061 | 3.1750 | 3.226 | 4.7625 | 0.30 3/32 6 78 170 MPB
SST-1810 18 10 55 0.3 2.5mm 12 136 375 G / al




KING PIN THRUST BALL BEARINGS (=) BLHRIAG)
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| @ | ‘ o
/% | //// _ |
H H
\ | \ L
oL B . -
| d | | d
D D
Dimensions(mm) . Tolerance(#m) Dimensions(mm) . Tolerance( £m)
Bearing No o o o Bearing No
+ + + 250
d 0 d, 0 D 50 H £ r d +§oo d, +§oo D tggg H NP -
T-19 18.6 19.30 39 14.30 2
F-20 20 20.50 38.10 10.50 2
T-20 20 20.50 40 14.30 2
F—35A 35 35.50 65 18.30 2
T-21 21 21,50 41,60 14,30 2
F-38Z-5 38.103 38.603 65.881 18.60 2
T-22 22 22.50 43.60 14.80 2
T-23 23.40 23.90 42.50 15.80 2 F=50-4 50 50.50 75.80 18.80 2
T-94B 23.544 24.044 48.201 15.088 2 Y—22-1 22 22.50 40 13 2
T-25-1 25 25,50 46 15,80 2 Y-25-3 25 25,50 45 13.80 2
T-2847 28 28.50 47 16 2 Y-28-2DB 28 28.50 54.50 9 2
T-28 28 28.50 53 16.50 2 Y—45 45 45.50 72.50 29 2
T-110B 28.729 29,229 53.181 15.875 2
7037 22.60 23.10 36.30 8 2
T-113B(817-3123B) 28.729 29.229 55.562 15.875 2
3073 28.207 28.707 55.562 15.748 2
T-30 30.10 30.60 52 16 2
25TAG11 25 25.50 43.50 11.80 2
T-126B(7EQ-0) 31.904 32.404 55.562 15.875 2
2
T-3558 35 35 50 58 17 2 20TAG12 20 22 41.50 14.80
T-151 38.40 38.90 72 22 2 25TAG12 25 25.50 48.70 15.80 2
T-40-3 40.20 40,70 75.60 20 2 28TAG12 28 28.50 51.60 15.80 2
T-909 45 45.50 74.50 23 2 30TAG12 30 30.50 53 17 2
=50 50 50.50 80.40 23.50 2 32TAGT2 32.20 32.50 57 17 2
T-60 60 61.50 100 26.10 2
35TAG12 35 35.50 65 19 2
T0722PX1 35 35.50 65 19 2
40TAG12 40 40.50 70 20 2
TK-35 35.40 35.90 65 16.2 2
25.4KP 25.40 25.40 62 19 2
TK-35S 35.40 35.90 65.88 10.7 2
0
TAGA5—1 45 45.50 72 15 5 51102—-1 15 10 15.50 29 9.50 2
0
TAG47-1 47 47.50 78 23 2 51104-1 20 -10 20.50 36.60 10.80 2
0
TH15-6631 50 50.50 75.60 19 2 511061 30 -10 30.50 48.60 11.80 2
0
51108-1 40 -10 40.5 61.60 13.8 2




KING PIN THRUST BALL BEARINGS PRESSED STEEL RETAINERS

- C -—
| |

! + i +)) s

L

M

g D -
RET Dimensions(mm) RET Dimensions(mm)
NO Ball NO Ball
Dimensions(mm)-Tolerance(xm) d P C oy [ s d P C 'ow [
Bearing NO Type
9 g +200 g, +200 D +200 b 250 ] ypP 51100 11 23 17 9 3/16 51200 104 | 256 | 18 7 1/4
0 0 250 - 1 13 25 19 10 3/16 1 12.4 276 | 20 8 1/4
U T-40S-3 40.2 40.70 70 18.8 2 2 15.5 275 | 215 1 3/16 2 15.4 31.6 23.5 10 1/4
m 3 17.5 29.5 23.5 13 3/16 3 18.2 33.8 26 11 1/4
TAG21-1 21 21.50 415 14.3 2
; 4 20.8 34.2 27.5 13 7/32 4 21.4 38.4 30 12 9/32
TAG20—-4 20 20.50 37.20 10.70 2 5 25.7 41.3 33.5 14 1/4 5 26.6 45.4 36 13 5/16
6 30.7 46.3 38.5 16 1/4 6 31.4 50.6 41 15 5/16
T5082 RS 50 50.20 82 18.80 2
7 35.7 51.3 435 18 1/4 7 37.3 59.7 485 14 3/8
T3563RS2 35 35.50 62.70 16.80 2 8 1.3 58.7 50 20 9/32 8 41.2 66.8 54 13 7/16
9 45.6 64.4 | 55 18 5/16 9 46.2 71.8 59 14 7/16
F=285-1 28.15 28.65 53 16.40 2 10 506 | 69.4 | 60 20 5/16 10 512 | 76.8 | 64 15 7/16
e 20 16,50 50 . ) 11 56.1 76.9 66.5 20 11/32 1 56.6 884 | 725 16 1/2
12 61.3 83.7 72.5 20 3/8 12 61.6 93.4 | 775 17 1/2
—
;‘5 25TAG11C 25 25.50 43.50 11.80 2 13 66.3 88.7 77.5 21 3/8 13 66.6 98.4 82.5 18 1/2
3 14 713 | 937 | 825 | 23 3/8 14 7.6 | 103.4 | 875 19 1/2
g 25TAGOO1 25 25.50 43.50 15.80 2
= 15 76.3 98.7 87.5 24 3/8 15 76.6 108.4 | 925 21 1/2
(0]
Q 28TAG12A 28 28.50 51.60 15.80 2 16 80.8 1042 | 925 25 3/8 16 81.6 13.4 | 975 22 1/2
(&)
-g 17 85.8 109.2 | 97.5 27 3/8 17 85.8 124.2 105 17 5/8
: Y-30Z-1B 30.50 31.00 55.80 15.90 2 I
§ 18 91.3 1187 | 105 25 7/16 18 91.6 133.4 | 1125 17 11/16
= Y-38 38.103 38.603 65.88 19.431 2 Il 20 101.6 133.4 117.5 27 1/2 20 102.4 147.6 125 17 3/4
22 111.6 143.4 | 1275 29 1/2 22 112.4 | 1576 | 135 18 3/4
TSI 21 0,2 SO, o ee 2 ) 24 1216 | 153.4 | 1375 | 31 1/2 24 122.4 | 167.6 | 145 20 3/4
F—280 28 28.50 54,50 14 2 I 26 132.6 | 167.4 | 150 30 9/16
28 1426 | 177.4 | 160 30 9/16 51305 27.3 49.7 38.5 11 3/8
T-28RO-1 28 28.50 54.5 9.3 2 Il 30 152.6 187.4 | 170 32 9/16 6 32.2 57.8 45 1 7/16
7 36.7 66.3 51.5 10 1/2
8 422 75.8 59 11 9/16
9 45.6 844 | 65 11 5/8
10 51.6 93.4 | 725 11 11/16
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CYLINDRIGCAL ROLLER THRUST BEARINGS

| EAM CYLINDRICAL ROLLER THRUST BEARING

HEE2 AYAE HHE2 =2 o5 % 54 ot50 72 & U= ADs FZ0|CH H{Z O]
ChaSt 715HSHE SAS JHX|D ooz o3 e E&AIZ0| 7tsaiTt

Cylindrical roller thrust bearings provide rigid bearing mountings which have a high

load carrying capacity and are insensitive to shock loads. The simple geometrical

form of the bearing components permits a multitude of combinations

|
|
[

)
B
)

Cylindrical roller
thrust bearing

811, 812, 893, 874, 894

HIZ o XX AME AHAE L|0|F 2222t AHO|X|Q ZE&AMA =35 &H AMEEE= E
QM 2 ABAE HME HEZ22(2 AHOIXQ HAEAMAE S AHEE £ UL

the ground washer of the cylindrical roller thrust bearings can be completed with thrust needle roller and cage

assemblies or, in the case of less exacting mountings, track and thrust washers commonly used with thrust

needle roller and cage assemblies can be combined with thrust cylindrical roller and cage assemblies.

Thrust cylindrical roller
& cage assembly(K)

@ ) I G
J Shaft washer(WS)
E ) ) | )

m l—% Housing washer(GS)
] L ) i [
.

i

N

N\—

45°/

AN

|
|
894 Track washer(LS)

HEZ=22 AHAE HOE2 AHAE = HOEO[L} L|0|S 222 AHAE HOZ2ZME 5t
C|

H
S 0| 2Xet 20| ASECh ot BHeot J7GHete gdE JHXER 2 FEEJF OEICL

Cylindrical roller thrust bearings are applied where the load carrying capacity of thrust ball bearings and
needle roller thrust bearings is insufficient. The simple geometrical shape of the bearing components
makes a high degree of accuracy possible.

HAHOIF A (F)

WONILBEARING INDUSTRY CO, LTD.

@ W& 2l A2 Design

YEZSE AHAE HO{Z 811, 812, 893, 874, 894 HE2 AZAE YFE 2232 #H0|X|Q
e, MZE AM(WS) I otRE AM(GS)E FHEICH

HOZe W HEL A=2229t H0|X|e ZAEA(K 811 K .812 K874 K.893 K.894)0|C},
gtor & gHgfo| X|X|HO| EXa|=m AMEUES B2 E22 HFol LEHSE AE Jhs5siCh
2229 X7t U SXE MEE22 FUS sHEEXEIL JHsstot

Eot 222= 2M2 8HE M7st| |5t JHME M MES St

Complete WBC cylindrical roller thrust bearings of series 811 and 812 consist of thrust

cylindrical roller and cage assembly, the shaft washer(WS) and the housing washer(GS).

The vital part of the bearing is the thrust cylindrical roller and cage assembly

(series K.811 and K.812). If the axial back—up or support surfaces are hardened and

ground they can be used as raceways for the roller set resulting in compact bearing mountings.

The close tolerance range of the rollers ensures a uniform load distribution. The rollers

feature a modified line contact to eliminate edge stressing.

® HI0{& JH0lXl Bearing Cages

USRS AAE HOYL 7| A4 AOIX|(LPE) L= &

Ct. OIS AO|XIE 120°CHHxIS] 20l B7I17H AHBO| THs

Y 2| ¥, 2I Y| 100CE ZHEHH LU0l BRE ofmst HILHII AOIX 2Hoi
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AO[X|(MB, MPB)Z X% &
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L geks & o UCh

ES 22fE 2YUX 0|zE 2E0M= AOIX] +Ho I
4=5H0{0F BHCH,

Cylindrical roller thrust bearings are fitted with moulded cages of glass fiber reinforced light

metal(LPB) or brass(MB, MPB). These cages withstand constant temperatures of 120°C and can operate
for several hours at temperatures. In case of oil lubrication, if the temperature is higher than 100°C, it have
influence on the cage life.

mjo

oums 3|8 YAsA =

® AMNZE 2tH & 6t& 2t Shaft and housing washers

AIZE 2t WS.811 WS, 812 WS.893 WS.874 WS 894 2l 5t2ZE! 2tM GS.811 GS.812 GS.893 GS.874
GS.894= YEZE22 AZHAE H|0{2 811, 812, 893, 874, 894 A Eol &3ict,

tME EXElE HOHEZSE MM FEHS dUAAD #HES St

HEESZ 22AE HIOES JTFEL, Y H Xp3x= AHAE HOE SIEIAE ZC
Shaft washers WS.811 and WS.812 and housing washers GS.811 and GS.812 relate to the thrust
cylindrical roller and cage assemblies of series K.811 and K.812. The washers are made of hardened
rolling bearing bearing steel, the raceway surfaces are ground and lapped. The running, form, and
dimensional tolerances correspond to the tolerances of thrust bearings.

(9 E2HQt ] Track washers

EUIM(LS)E A2AE HSZESZe AO|X|Q ZEA K811l AHAE L0|F 2222t 7|0[X]|
o ZEH AXKO| AMEELCEH

oML HxElE HojE Zoz MtEn 7SS HY AM=f Ut
Eaobdol AFRS MM WL ol F0IT JHsstn W A Th MEHE 8z2M XY

Al HIE0| ZHE L.

The washers of series LS are suitable for thrust cylindrical roller and cage assemblies of series

K.811 and thrust needle roller and cage assemblies of series AXK. They are made of hardened rolling
bearing steel, the raceways are precision ground. Hence, the use of track washers is recommended only for
applications where an accurate guidance is not required. At low speeds or slewing operation, however,
track washers provide particulary economical bearing mountings.

® AH{AE QM Thrust washers

AYAE QIM(AS)= AAE RIE Z 2212t A0|X|Q ASHA| K 8111t AMAE L|0|E 2272t
Alo|X|e] AT AXKO| At E=ICE
AYAE tME XZ|E AnZZo=z HEEH FEH2

= of UALCH AM= HBI|AR
= XIX|Ho| FEHU Z0| Y IS0 UX| UL 2EF2 HF=L

Lest 42 AREC
The stamped washers of series AS can be used for thrust cylindrical roller and cage assemblies

of series K.811 and thrust needle roller and cage assemblies of series AXK. The washers are made

of hardened spring steel, the raceway surfaces are polished. The washers are used if the back—up
surfaces of adjacent machine members do not qualify as raceways and the requirements on the running
accuracy are moderate.
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CYLINDRIGCAL ROLLER THRUST BEARINGS

® = XA gl= Equivalent dynamic load

P = Fa kN

0
0
J

i

® & A 2A 5= Equivalent static load

Po = Fa kN

Abutment dimensions of

@ ‘?;‘I %E% a‘| s E‘| A E Uﬂ O‘l %I 9| _;'c_ t'._:' i| —+— cylindrical roller thrust bearings.

ABAE UE 2220 HOIX| ZHMIL AT JIARE XXM HY ABHE B2 TEH =
S 249}l %49 U500} Btk
AZ{AE §E 222 H|0/Y XX HZ Dogf do TEHY| ZAMEHE S| 5/00F B,

Shaft and housing tolerances for the mounting of complete cylindrical roller thrust bearings
and thrust cylindrical roller and cage assemblies are indicated as below

If the thrust cylindrical roller and cage assemblies run directly on the back—up surface of

a machine member the width of raceway surfaces should be in accordance with the
dimensions Specified for the corresponding track washers. In any case the dimensions

Dc and dc must be maintained as boundary lines of the raceways.

|IOI

|'OI

Dc

/\<>

dc

AHAE B 222 HIKE XXEHS 2E

The back-up Surface diameter of Cylindrical Roller Thrust Bearing

HE 222 22AE HH{Zo & % 52 Mo XX|H2 222 AEH 2 TAZ(Dcet de)
0| =|0fof BfCt.

2= Z2YAE XXcts 2 AHAE M9 Z2, HEA| 2239 ™ ZO0|E 215tH X|X|
£|00F StCt.

HOE M= F £= 5t Hut 2AX5| EFEEE ZM2] 20| 2T et HF0| =0{0F et

The surfaces backing the shaft and housing washers of complete cylindrical roller

thrust bearings should support the roller assembly over its width (dimension Dc and dc)

With thin thrust washers support of the roller assembly over the entire roller length is mandatory.
The bearing washers should closely fit the shaft or housing shoulder; they must not be

allowed to foul the shoulder fillet.

@ RASZEH AHAE HIHE Y

| =
2=
|

Cylindrical roller
Thrust bearing's shaft tolerance

() LY L)

WONILBEARING INDUSTRY CO, LTD.

= Thrust bearings > . = Shaft Xt X A fars § il.
=35 = S
st&d EH type of load H.I o‘l Eo_l —o-l ST Beal'll']g type :’E gd\ameter Ope[_alﬂng COnd\tl‘(;S tOEF)aﬂCG
ABAE E HO{E thrust ball bearing K| 2 alsizes i6
thrust ball bearing, _
ABAE 2 HOE, double d'\recﬂong K| al sizes k6
Ez28 AMAE Hojal =  cylindrical roller thrust bearing
MIE 9IM Q= AAE Llo|s or thiust needle roller and cage _ ) i
2239 Ho|X2 ZEH assembly with shaft washer T K| alsizes h6(j6)
Z HtSF SIS E2 oMLt ABAE QM U= thrust cylindrical roller and
Thrust load AMAE QIE 222t Ao|X[2] cage assembly or thrust
AgH E= AZAE LIS needle roller and cage ™ X| = alsizes h10
2222t FAlo|x|e] e assembly with track or thrust
shaft washer
o thrust cylindrical roller and
ﬁ;iﬁ"_m -'—J%Aifiﬁt ;1:0“("' cage assembly or thrust
== = -
=239t Ao|x|o] ZetH| needle roller and cage ™ X| L allsizes hs
assembly
MZE otMo|
= UHsIE ;
_ K|S alsizes oo?nt \:ad o j6
AWz B2 AZHAE H & = shaft washer
238 5t i i AZE Mol .
= ' spherical roller thrust bearing 200mm 0[5} w0 Mol e i6(k6)
Combined load (L __ circumferential |
200mm EI} over load on sheft washer | |k §(mB)

Thrust bearings . A= X 7 =2 X}
SHES Bl type of load H.” 0-| F_‘IDI OI Bearing type Oper_altin‘gacgrzaitias togance
BZ 3™ =g Stndar
AYHAE E HOE thrust ball bearing gg ;de Hz ruming Eg
accuracy
AEZ2F AFAE HO2 = cylindrical roller thrust bearing
St ot QY= ABAE |_|o|E or thrust negdle roII_er and cage H7(K7)
2272 Fo|X|e| ZEtH| assembly with housing washer
e g | S L SEAE o me D
=g s 2B{AE HE 2222 A01X|2| negd\esrz\\er ayngcageS H11
15t = Ag{A =
Thrust load ?ng" E= _E-I_E;I_!Ol = assembly with track or thrust
2822 FAlo|X[e A=A washer
o= - ° thrust cylindrical roller and
é%"_ﬁg HE 2=t HAOIXI cag6 assembly or thiust
ZdEH E= AZAE L|O|IE needle roller and cage H10
2222t Alo|X|e HEH assembly
Am2|Z 282 AHAE HOE Z 7t 5= normal load E8
spherical roller thrust bearing o 5= hiohload G7
2§ stE st 2AMo
o otE 2mH2|d 228 AHAE HO{E
Combined oading spherical roller thrust bearing H7
point load on housing washer
=8 stEstE A Mol
FETIETE AH2|H 2822 AMAE HOA
Combined loading circumferental spherical roller thrust bearing K7
load on housing washer
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THRUST ROLLER BEARINGS

| 811, 812, 893,

874, 894

812

Dimensions(mm)

Dg

Thrust cylindrical roller
& cage assembly(K)

FZAF)

oogd

o
) Bl
WONILBEARING INDUSTRY CO, LTD.

Shaft
dw dg Dw Dg dr H h r a
15 15 16 28 28 3.5 9 2.75 0.3 0.3
17 17 18 30 30 3.5 9 2.75 0.3 0.3
20 20 21 35 35 4.5 10 2.75 0.3 0.3
25 25 26 42 42 5 11 3 0.6 0.6
30 32 47 a7 5 11 3 0.6 0.6
30 30 32 52 52 7.5 16 4.25 0.6 0.6
30 32 60 60 5.5 18 6.25 1 1
35 37 52 52 5 12 3.50 0.6 0.6
35 35 37 62 62 7.5 18 5.25 1 1
35 37 68 68 6 20 7 1 1
40 42 60 60 6 13 3.5 0.6 0.6
40 40 42 68 68 9 19 5 1 1
40 42 78 78 7 22 7.5 1 1
40 42 90 90 6.5 23 8.25 1.1 1.1
45 47 65 65 6 14 4 0.6 0.6
45 47 73 73 9 20 5.5 1 1
45 45 47 85 85 7.5 24 8.25 1 1
45 47 100 100 7 25 9 1.1 1.1
50 52 70 70 6 14 4 0.6 0.6
50 52 78 78 9 22 6.5 1 1
50 50 52 95 95 8 27 9.5 1.1 1.1
50 52 110 110 8 27 9.5 1.5 15
55 57 78 78 6 16 5 0.6 0.6
55 57 90 90 11 25 7 1 1
55 55 57 105 105 9 30 10.5 1.1 1.1
55 57 120 120 8 29 10.5 1.5 1.5
60 62 85 85 7.5 17 475 1 1
60 62 95 95 11 26 7.5 1 1
60 60 62 110 110 9 30 10.5 1.1 1.1
60 62 130 130 9 32 11.5 1.5 1.5
60 62 130 130 14 42 14 1.5 1.5
65 67 90 90 7.5 18 5.25 1 1
65 67 100 100 11 27 8 1 1
65 65 67 115 115 9 30 10.5 1.1 1.1
65 68 140 140 10 34 12 2 2
65 68 140 140 15 45 15 2 2

r )
D I R G I
bV dw— o
Shaft washer(WS)
—— —d9— .
! h
S I
[ Dg 1
Housing washer(GS)
rid‘wgw )
T s R N S
o Dg 457 1
Track washer(LS)
: P Thrust
Load rating(KN) Limiting Speed(rpm) searing cylllindric%I Shaift e Track
. rolier an
C Co Breres 0il SR Gl washer washer washer
10.4 245 4,500 12,000 81102 K.81102 WS.81102 GS.81102 LS1528
10.8 27 4,300 11,000 81103 K.81103 WS.81103 GS.81103 LS1730
20.4 54 3,800 9,500 81104 K.81104 WS.81104 GS.81104 LS2035
26.5 73.5 3,200 8,000 81105 K.81105 WS.81105 GS.81105 LS2542
28 83 2,600 6,700 81106 K.81106 WS.81106 GS.81106 LS3047
46.5 122 2,400 6,300 81206 K.81206 WS.81206 GS.81206
69 197 2,700 6,500 89306 K.89306 WS.89306 GS.89306
26 78 2,200 6,000 81107 K.81107 WS.81107 GS.81107 LS3552
51 143 1,900 5,300 81207 K.81207 WS.81207 GS.81207
80 237 2,300 5,500 89307 K.89307 WS.89307 GS.89307
38 116 1,900 5,300 81108 K.81108 WS.81108 GS.81108 LS4060
76.5 220 1,700 4,800 81208 K.81208 WS.81208 GS.81208
122 385 1,500 4,900 89308 K.89308 WS.89308 GS.89308
135 480 1,600 4,400 87408 K.87408 WS.87408 GS.87408
45 153 1,700 4,800 81109 K.81109 WS.81109 GS.81109 LS4565
83 255 1,600 4,500 81209 K.81209 WS.81209 GS.81209
139 445 1,400 4,400 89309 K.89309 WS.89309 GS.89309
154 560 1,500 4,000 87409 K.87409 WS.87409 GS.87409
42.5 143 1,500 4,300 81110 K.81110 WS.81110 GS.81110 LS5070
88 285 1,400 4,000 81210 K.81210 WS.81210 GS.81210
167 560 1,300 4,000 89310 K.89310 WS.89310 GS.89310
200 740 1,300 3,600 87410 K.87410 WS.87410 GS.87410
52 193 1,400 4,000 81111 K.81111 WS. 81111 GS.81111 LS5578
106 340 1,200 3,600 81211 K.81211 WS.81211 GS.81211
184 600 1,300 3,600 89311 K.89311 WS.89311 GS.89311
222 870 1,200 3,300 87411 K.87411 WS.87411 GS.87411
67 232 1,200 3,600 81112 K.81112 WS.81112 GS.81112 LS6085
114 365 1,100 3,400 81212 K.81212 WS.81212 GS.81212
196 670 1,200 3,400 89312 K.89312 WS.89312 GS.89312
260 1,000 1,100 3,000 87412 K.87412 WS.87412 GS.87412
390 1,220 900 3,000 89412 K.89412 WS.89412 GS.89412
68 245 1,100 3,400 81113 K.81113 WS.81113 GS.81113 LS6590
118 390 1,000 3,200 81213 K.81213 WS.81213 GS.81213
194 670 1,200 2,200 89313 K.89313 WS.89313 GS.89313
300 1,140 1,000 2,800 87413 K.87413 WS.87413 GS.87413
445 1,410 850 2,800 89413 K.89413 WS.89413 GS.89413
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Dimension(mm)
Shaft
dw dg Dw Dg dr H h r a
70 72 95 95 7.5 18 5.25 1 1
70 72 105 105 1 27 8 1 1
70 70 72 125 125 10 34 12 1.1 1.1
70 73 150 150 1 36 12.5 2 2
70 73 150 150 16 48 16 2 2
75 77 100 100 7.5 19 5.75 1 1
75 77 110 110 11 27 8 1 1
75 75 77 135 135 11 36 12.5 1.5 1.5
75 78 160 160 12 38 13 2 2
75 78 160 160 17 51 17 2 2
80 82 105 105 7.5 19 5.75 1 1
80 82 115 115 1 28 8.5 1 1
80 80 82 140 140 11 36 12.5 1.5 1.5
80 83 170 170 12 41 14.5 2.1 2.1
80 83 170 170 18 54 18 2.1 2.1
85 87 110 110 7.5 19 5.75 1 1
85 88 125 125 12 31 9.5 1 1
85 85 88 150 150 12 39 13.5 1.5 1.5
85 88 180 180 13 42 14.5 2.1 2.1
85 88 180 180 19 58 19.5 2.1 2.1
90 92 120 120 9 22 6.5 1 1
90 93 135 135 14 35 10.5 1.1 1.1
90 90 93 155 155 12 39 13.5 1.5 1.5
90 93 190 190 13 45 16 2.1 2.1
90 93 190 190 20 60 20 2.1 2.1
100 102 135 135 1 25 7 1 1
100 103 150 150 15 38 11.5 1.1 1.1
100 100 103 170 170 13 42 14.5 1.5 1.5
100 103 210 210 15 50 17.5 3 3
100 103 210 210 22 67 22.5 3 3
110 112 145 145 1 25 7 1 1
110 113 160 160 15 38 11.5 1.1 1.1
110 110 113 190 190 15 48 16.5 2 2
110 113 230 230 17 54 18.5 3 3
110 113 230 230 24 73 24.5 3 3
120 122 155 155 1 25 7 1 1
120 123 170 170 15 39 12 1.1 1.1
120 120 123 210 210 17 54 18.5 2.1 2.1
120 123 250 250 18 58 20 4 4
120 123 250 250 26 78 26 4 4

! (]
o
bV dw— o
Shaft washer(WS)
———d9— 4
! n
) | (
LA Dg 1
Housing washer(GS)
!‘7"“”4'\ 4
) | [ "
F Dg a5 |1
Track washer(LS)
Load rating(KN) | Limiting speed(rpm) Beari cy-:—i':\::iuristt:al Shaft Housing Track
earing
c Co Grease oil caéz”‘:rssaenn?bly washer washer washer
71 265 1,000 3,200 81114 K.81114 WS.81114 GS.81114 LS7095
122 415 950 3,000 81214 K.81214 WS.81214 GS.81214
239 830 1,000 3,000 89314 K.89314 WS.89314 GS.89314
360 1,380 900 2,600 87414 K.87414 WS.87414 GS.87414
450 1,390 900 2,600 89414 K.89414 WS.89414 GS.89414
75 285 950 3,000 81115 K.81115 WS.81115 GS.81115 LS75100
125 440 900 2,800 81215 K.81215 WS.81215 GS.81215
285 1,010 1,000 2,700 89315 K.89315 WS.89315 GS.89315
430 1,660 800 2,500 87415 K.87415 WS.87415 GS.87415
500 1,580 800 2,500 89415 K.89415 WS.89415 GS.89415
76.5 300 900 2,800 81116 K.81116 WS.81116 GS.81116 LS80105
129 455 850 2,600 81216 K.81216 WS.81216 GS.81216
305 1,110 950 2,600 89316 K.89316 WS.89316 GS.89316
450 1,810 750 2,300 87416 K.87416 WS.87416 GS.87416
560 1,770 750 2,300 89416 K.89416 WS.89416 GS.89416
76.5 310 850 2,600 81117 K.81117 WS.81117 GS.81117 LS85110
153 550 800 2,400 81217 K.81217 WS.81217 GS.81217
325 1,140 900 2,500 89317 K.89317 WS.89317 GS.89317
485 1,920 700 2,200 87417 K.87417 WS.87417 GS.87417
620 1,980 700 2,200 89417 K.89417 WS.89417 GS.89417
104 415 800 2,400 81118 K.81118 WS.81118 GS.81118 LS90120
190 670 800 2,400 81218 K.81218 WS.81218 GS.81218
330 1,200 850 2,400 89318 K.89318 WS.89318 GS.89318
510 2,090 700 2,100 87418 K.87418 WS.87418 GS.87418
680 2,200 650 2,100 89418 K.89418 WS.89418 GS.89418
146 585 750 2,200 81120 K.81120 WS.81120 GS.81120 LS100135
224 815 700 2,000 81220 K.81220 WS.81220 GS.81220
380 1,400 750 2,100 89320 K.89320 WS.89320 GS.89320
680 2,800 550 1,900 87420 K.87420 WS.87420 GS.87420
850 2,850 550 1,900 89420 K.89420 WS.89420 GS.89420
160 655 700 2,000 81122 K.81122 WS.81122 GS.81122 LS110145
232 865 670 1,900 81222 K.81222 WS.81222 GS.81222
500 1,870 650 1,900 89322 K.89322 WS.89322 GS.89322
810 3,350 490 1,700 87422 K.87422 WS.87422 GS.87422
1,000 3,400 480 1,700 89422 K.89422 WS,89422 GS.89422
160 680 670 1,900 81124 K.81124 WS.81124 GS.81124 LS120155
245 950 630 1,800 81224 K.81224 WS.81224 GS.81224
640 2,420 550 1,700 89324 K.89324 WS.89324 GS.89324
960 4,100 420 1,600 87424 K.87424 WS.87424 GS.87424
1,160 4,000 430 1,600 89424 K.89424 WS.89424 GS.89424
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dw
\ \ ]
| 811, 812, 893, 874, 894 I | !
i dr
| bg I
Thrust cylindrical roller
DW & cage assembly(K)
dW r‘ Dw 1
[
( ) | ( )
‘ L gw— 1
1 — Shaft washer(Ws)
| ————dg—— N
I
* o B - — %
dg Housing agasher(GS)
Dg P dw—— .
[
| ) | ( )
[ Dg 457 1
Track washer(LS)
U . . . . S d Thrust
Dimensions(mm) Load rating(KN) Limiting Speed(rpm) oylindrical Shaft Housing Track
Shaft Bearing roller and
m dw dg Dw Dg dr H h r a C Co Grease 0il cage assembly washer washer washer
; 130 130 132 170 170 12 30 9 1 1 183 780 600 1,700 81126 K.81126 | WS.81126 | GS.81126 | LS130170
130 133 187 190 19 45 13 1.5 1.5 365 1,400 560 1,600 81226 K.81226 | WS.81226 | GS.81226
130 134 225 225 18 58 20 2.1 2.1 710 2,700 490 1,600 89326 K.89326 | WS.89326 | GS.89326
130 134 270 270 19 63 22 4 4 1,050 4,550 400 1,400 87426 K.87426 | WS.87426 | GS.87426
130 134 270 270 28 85 28.5 4 4 1,330 4,600 400 1,400 89426 K.89426 | WS.89426 | GS.89426
140 140 142 178 180 12 31 9.5 1 1 196 865 560 1,600 81128 K.81128 | Ws.81128 | GS.81128 | LS140180
140 143 197 200 19 46 13.5 1.5 1.5 375 1,460 530 1,500 81228 K.81228 | Ws.81228 | GS.81228
140 144 240 240 19 60 20.5 2.1 2.1 820 3,200 430 1,500 89328 K.89328 | WS.89328 | GS.89328
140 144 280 280 19 63 22 4 4 1,110 4,950 370 1,400 87428 K.87428 | WS.87428 | GS.87428
140 144 280 280 28 85 28.5 4 4 1,380 4,950 370 1,400 89428 K.89428 | WS.89428 | GS.89428
150 150 152 188 190 12 31 9.5 1 1 204 930 530 1,500 81130 K.81130 | WS.81130 | GS.81130 | LS150190
o 150 153 212 215 21 50 14.5 1.5 1.5 455 1,800 500 1,400 81230 K.81230 | WS.81230 | GS.81230
< 150 154 250 250 19 60 20.5 2.1 2.1 840 3,350 410 1,400 89330 K.89330 | WS.89330 | GS.89330
8 150 154 300 300 21 67 23 4 4 1,260 5,500 350 1,300 87430 K.87430 WS.87430 | GS.87430
g) 150 154 300 300 30 90 30 4 4 1,570 5,700 340 1,300 89430 K.89430 WS.89430 | GS.89430
§ 160 160 162 198 200 12 31 9.5 1 1 212 980 500 1,400 81132 K.81132 WS.81132 | GS.81132 LS160200
o 160 163 222 225 21 o1 15 1.5 1.5 465 1,900 500 1,400 81232 K.81232 | WS.81232 | GS.81232
9 160 164 270 270 21 67 23 3 3 970 3,900 380 1,300 89332 K.89332 WS.89332 | GS.89332
= 160 164 320 320 22 73 25.5 5 5 1,450 6,600 310 1,200 87432 K.87432 WS.87432 | GS.87432
= 160 164 320 320 32 95 31.5 5 5 1,780 6,500 310 1,200 89432 K.89432 | WS.89432 | GS.89432
s
= 170 170 172 213 215 14 34 10 1.1 1.1 265 1,220 500 1,400 81134 K.81134 WS.81134 | GS.81134
170 173 237 240 22 55 16.5 1.5 1.5 510 2,080 480 1,300 81234 K.81234 WS .81234 | GS.81234
170 174 280 280 21 67 23 3 3 1,000 4,050 360 1,300 89334 K.89334 WS.89334 | GS.89334
170 174 340 340 24 78 27 5 S 1,620 7,300 290 1,100 87434 K.87434 | WS.87434 | GS.87434
170 174 340 340 34 103 34.5 5 S 1,990 7,400 280 1,100 89434 K.89434 | WS.89434 | GS.89434
180 180 183 222 225 14 34 10 1.1 1.1 275 1,290 480 1,300 81136 K.81136 | WsS.81136 | GS.81136
180 183 247 250 22 56 17 1.5 1.5 520 2,160 450 1,200 81236 K.81236 | WS.81236 | GS.81236
180 184 300 300 24 73 24.5 3 3 1,260 5,100 310 1,200 89336 K.89336 | WS.89336 | GS.89336
180 184 360 360 25 82 28.5 5 5 1,860 8,600 260 1,100 87436 K.87436 | WS.87436 | GS.87436
180 184 360 360 36 109 36.5 5 5 2,210 8,200 270 1,100 89436 K.89436 | WS.89436 | GS.89436
190 190 193 237 240 15 37 n 1.1 1.1 315 1,500 450 1,200 81138 K.81138 | Ws.81138 | GS.81138
190 194 267 270 26 62 18 2 2 655 2,650 430 1,100 81238 K.81238 | WS.81238 | GS.81238
190 195 320 320 26 8 26 4 4 1,420 5,700 290 1,100 89338 K.89338 | WS.89338 | GS.89338
190 195 380 380 26 85 29.5 5 5 1,990 9,300 250 1,000 87438 K.87438 | WS.87438 | GS.87438
190 195 380 380 38 15 38.5 5 5 2,450 9.200 250 1,000 89438 K.89438 | WS.89438 | GS.89438
200 200 goi §47 350 ;g g; }‘8 12-1 12-1 325 1,600 450 1,200 81140 K.81140 | WS.81140 | GS.81140
ggg 28 313 338 oo o s z 2 695 2,900 430 1,100 81240 K.81240 | WS.81240 | GS.81240
500 202 200 200 o8 % 3 5 p 1,630 6,600 270 1,100 89340 K.89340 | WS.89340 | GS.89340
500 508 200 400 0 12 “ : : 2,290 10,700 220 950 87440 K.87440 WS.87440 | GS.87440
2,700 10,200 230 950 89440 K.89440 | WS.89440 | GS.89440
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| aw | _
| 811, 812, 893, 874, 894 T 1 -

Dg
Thrust cylindrical roller

DW & cage assembly(K)
dw L] Dw 1y
D D h
\ | t
i Shaft washer(WS)
1 e —
I
| ) | ( )
LA Dy |1
dg Housing washer(GS)
Dg 812 aw _
[
893 Ful ) | \ B
L Dg a5/ 1
Track washer(LS)
Dimensions(mm) =
Shatft i T hrus
dw dg Dw Dg dr H h r a Load rating(KN) Limiting Speed(rpm) . cylindrical Shaft Housing Track
U ) Bearing roller and washer washer washer
m 220 223 267 270 15 37 11 1.1 1.1 C Co Grease Oil cage assembly
220 220 224 297 300 26 63 18.5 2 2
: 355 1,830 430 1,100 81144 K.81144 WS.81144 | GS.81144
220 225 420 420 40 122 “ 6 6 710 3,050 400 1,000 81244 K.81244 | WS.81244 | GS.81244
240 243 297 300 18 45 135 15 i 5 2,900 11,500 210 900 89444 K.89444 WS.89444 | GS.89444
240 240 244 335 340 32 78 23 2.1 2.1
. . 465 2,360 380 950 81148 K.81148 WS.81148 | GS.81148
240 245 440 440 40 122 4 6 6 980 4,250 360 900 81248 K.81248 | WS.81248 | GS.81248
— — 7 - - p g e 5 3,000 12,200 190 850 89448 K.89448 WS.89448 | GS.89448
260 260 264 355 360 32 79 23.5 2.1 2.1
: : : 500 2,650 360 900 81152 K.81152 WS.81152 | GS.81152
_— 265 L L i 122 A 6 8 1,040 4,650 340 850 81252 K.81252 | WS.81252 | GS.81252
280 283 . 350 29 53 155 15 5 3.550 14,600 170 800 89452 K.89452 WS.89452 | GS.89452
280 280 284 375 380 32 80 24 2.1 2.1
: : 670 3,450 340 850 81156 K.81156 WS.81156 | GS.81156
280 285 520 520 48 145 48.5 6 6 1,060 4'900 320 800 81256 K 81256 | WS.81256 | GS.81256
300 304 376 380 25 62 e % % 4,200 17.400 160 700 89456 K.89456 WS.89456 | GS.89456
_ 300 3 304 oo 220 a8 o as.s 3 3 800 4,000 300 750 81160 | K.B1160 | WS.81160 | GS.81160
< : 1,400 6,200 280 700 81260 K.81260 WS.81260 | GS.81260
g 320 320 324 396 400 25 63 19 2 5 4,300 18,400 150 700 89460 K.89460 WS.89460 | GS.89460
= 320 325 435 440 38 95 28.5 3 3 865 4,500 280 700 81164 K.81164 WS.81164 | GS.81164
= 340 340 344 416 420 25 64 19.5 5 5 1,430 6,550 260 670 81264 K. 81264 WS.81264 | GS.81264
()]
B 340 345 485 460 38 9 29 3 3 850 4,500 260 670 81168 | K.81168 | WS.81168 | GS.81168
9 360 360 364 436 440 25 65 20 9 9 1,500 7,100 240 630 81268 K.81268 WS.81268 | GS.81268
§ 360 365 495 500 45 10 32.5 4 4 900 4,900 240 630 81172 K.81172 WSs.81172 | GS.81172
s 380 380 384 456 460 25 65 20 2 2 1,960 9,150 220 600 81272 K.81272 WS.81272 | GS.81272
s 1 2 4 112 4 4
380 385 515 520 S $15:9 880 4,900 240 630 81176 K.81176 WS.81176 | GS.81176
400 400 404 476 480 25 65 20 2 2 2,000 9,500 200 560 81276 K.81276 WS.81276 | GS.81276
400 405 535 540 45 112 33.5 4 4
915 5,100 220 600 81180 K.81180 WS.81180 | GS.81180
420 420 424 495 500 25 65 20 2 2 2,080 10,000 200 560 81280 K.81280 WS.81280 | GS.81280
420 425 575 580 52 130 39 5 5
930 5,400 200 560 81184 K.81184 Wws.81184 | GS.81184
440 440 444 535 540 32 80 24 2.1 2.1 2,600 12,200 190 530 81284 K.81284 WS.81284 | GS.81284
440 445 595 600 52 130 39 5 5
1,340 7,350 190 530 81188 K.81188 WS.81188 | GS.81188
460 460 464 555 560 32 80 24 2.1 2.1 2,650 12,900 180 500 81288 K.81288 WS.81288 | GS.81288
460 465 615 620 52 130 39 5 5
1,370 7,800 180 500 81192 K.81192 WS.81192 | GS.81192
480 480 484 575 580 32 80 24 2.1 2.1 2,700 13,400 170 480 81292 K.81292 WS.81292 | GS.81292
480 485 645 650 56 135 39.5 5 5
1,400 8,000 180 500 81196 K.81196 WS.81196 | GS.81196
500 500 505 595 600 32 80 24 21 21 3,050 15,000 160 450 81296 K.81296 WS.81296 | GS.81296
500 505 665 670 56 135 39.5 5 5
1,430 8,500 170 480 811/500 K 811/500 WS.811/500 | GS.811/500
530 530 535 635 640 34 85 255 3 3 3,100 15,600 160 450 812/500 K 812/500 WS.812/500 | GS.812/500
530 535 705 710 60 140 40 5 5
1,630 9,500 160 450 811/530 K 811/530 WS.811/530 | GS.811/530
3.550 18,000 150 430 812/530 K812/530 WS.812/530 | GS.812/530
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DW
dw
T
|
dg -
Dg 812
893 -
874
Dimensions(mm)
Shaft
dw dg Dw Dg dr H h
560 560 565 665 670 34 85 25.5
560 565 745 750 60 150 45
600 600 605 705 710 34 85 255
600 605 795 800 64 160 48

[ ‘ | A
[E @ i % a dr
| bg 1
Thrust cylindrical roller
& cage assembly(K)
r Dw 1
3 | T n
e dw— ot
Shaft washer(WS)
rid‘ggw i
) | ( "
r Dg 1
Housing washer(GS)
rid‘wgw i
S| ) | | "
LI Dg a5/ 1
Track washer(LS)
: P Thrust
Load rating(KN) Limiting Speed(rpm) searing cylllindriczl Shaft i Track
. rolier an
C Co FeeEs 0il cagel assembly washer washer washer
1,660 10,000 150 430 811/560 K.811/560 |WS.811/560 | GS.811/560
3,600 18,600 140 400 812/560 K.812/560 |WS.812/560 | GS.812/560
1,700 10,600 140 400 811/600 K.811/600 |WS.811/600 | GS.811/600
4,050 21,200 130 380 812/600 K.812/600 |[WS.812/600 | GS.812/600
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WBC

WBC TANDEM THRUST BEARING

= WBC HIE ABAE HO{ZS U MAl| W2 F3HE of2] 7o) AE 22 AHAE Hio{Lol
Ll - 2|F(Ring,Washer,Bush)S o] #E2 %|H9o| xZ1o 2 X3}510{ MAISIHELICT

= WBC HIE ABAE WY Z2 27h|A =2 5152 YHsH| LE 4 YoM, SUstoz Ans)
AASHANE S 0180 71 23S QALIC T3t Y2 F2 22 2o o5l FEELICH L\‘ﬁ i 2. <\

= WBC IS AHAE Y2 08 U ZalAE AolA Single X Twin 24 7|2| 7|0{BOX U \\“ /
212 & camyAlo|| ALRELICE

‘\.

I AZAE blojeS| & 2K} (16) / U ﬁ.f‘)-‘d: o
n IR ABAE Hloje 5198 B4t (F7) .
» WBC Tandem Thrust Bearings consist of various axial cylindrical thrust roller bearings arranged J’ \“E
coaxially, It designed the specialized system of matched rings, washers &bushs, /{ H “ '

m WBC Tandem Thrust Bearings offer the optimum solution of the following requirements;
limited radial space
high axial forces
long operating life
low frictional power
and, Tandem thrust bearings must always be lubrication by oil circulation,

» WBC Tandem Thrust Bearings have proved themselves, principally in gearboxes for single and twin screw
exteruders in the rubber and plastics industries, Further possible applications include deep hole drilling
machines & friction welding machines,

m The shaft Tolerances of Tandem thrust bearings - f6

m The Housing bore of Tandem Thrust Bearings - F7

BT 2H(T2AR), BIE 3H(T3AR), BIE 4€(T4AR), HIE 6H(T6AR),
HiE 724(T7AR), EIE 8H(T8AR)

XE-||E-| APAE H'||0'|E'S Mk F=2 AAF S|}

TE Ol
Tandem 2rows(T2AR) Tandem 3rows(T3AR) Tandem 4rows(T4AR) Tandem 6rows(T6AR) Tandem 7rows(T7AR) Tandem 8rows(T8AR)

WBC TANDEM THRUST BEARING 114 &

Dimensions Load Rating HE 22| AE H0{™e

BEARING NO. Rows (KN) SHExY Uk

Inner  Outer —oiont co Flow of force in the

Diameter Diameter .
T-1570-4 @15 | @70 |15300| 4 | 328 | 820 Tandem Thrust Bearing
T-2270-3B go2 | @70 | 82.00 3 228 589 I
T-2270-4B @22 | @70 |109.50| 4 304 785 ..
T-2270-6(53507) go2 | @70 |[182.20] 6 456 | 1,178 LT I ] I
T-2390-3A(412) @23 | @90 | 97.00 3 417 | 1,250 N :
T-2390-3B(346) @23 | @90 | 97.00 3 419 | 1,189 (e 0| )
T-2390-4A(81684) | @23 | @90 |129.50| 4 559 | 1,666 | =
T-2390-4B(58771) | @23 | @90 |129.50| 4 568 | 1,585 s =
T-2390-6(53043) @23 | @90 |200.00| 6 750 | 2,439 R { |__’
T-2390-8(81657) @23 | @90 |271,25| 8 1,127 | 3,251
T-25105-6(52548) | @25 | @105 | 247.00| 6 1,299 | 2,940 L 1 !
T-25105-8 @25 | @105 | 384.00| 8 1,732 | 3,933 . 1l
T-2872-6 g28 | @72 |161.20] 6 483 | 1,354 - ==

Ll i u

T-3092-6 @30 | @92 |294.00] 6 713 | 2,079 : =
T-30127-6(52523) | @30 | @127 | 288.00| 6 1,540 | 5,500 i ". T
T-33105-3(51909) | @33 | @105 | 115.00 3 696 | 1,973 . =
T-33105-4 @33 | @105 | 15350 4 928 | 2,631
T33105-6 @33 | @105 | 229.00] 6 1,393 | 3,946 | \_ e

% 7|E} HIEHIOIE Ch B

@H,

6&"*

Q
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THRUST NEEDLE ROLLER & CAGE ASSEMBLY

O =N B0 ISR =T || 0| 21 2] = 4] Thiust Needle Roller and Cage Assemblies

AZAE LIO|E 222 HOE L 2222t AO|X[ AetH B2 AHAE HE E22{2 Al0|
Xle dEtA K.811°I SEEinl, %°'6f b *EME LIO|S 2222 Alo|X|2 AeA=
ZHolAM =2 otE 2 HEst 2se oA AtEE LY.

XIX[HO| —T‘EEQE Xetstx| ?:Z 742 x| E 2AMIE ALSEICH

The diameters of the WBC thrust needle roller and cage assemblies correspond to the diameters of thrust cylindrical roller and

cage assemblies of series K.811 Thrust needle roller and cage assemblies provide very narrow section bearing mountings. If the
back-up surfaces are not suitable as raceways hardened washers are used.
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The cages of the WBC thrust needle roller and cage assemblies are designed similar the M profile steel cages. The diameter tolerance of the

needle rollers of any one assembly is 3 microns. Depending on the needle roller diameter the bearing mountings have a section

height of 2m ~ 5mn if the caged needle roller assembly is in direct contact with the back-up surfaces.
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The stamped washer(AS) are made of hardened spring steel, the raceways are polished. The washers are used where the back-up
surfaces of adjacent machine members do not qualify as raceways and the requirements on the running accuracy are moderate.
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A AEQFAM(AS) Thrust washers
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The stamped washers (AS) are made of hardened spring steel, the raceways are polished. The washers are used where

the back-up surfaces of asjacent machine members do not qualify as raceways and the requirements on the running

accuracy are moderate.
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These washers (LS) are made of hardened rolling bearing steel, the raceways are precision ground. Bore and
outside diameter are turned. Hence, the use of track washers is recommended for applications where an accurate guidance
is not required.

AZEQLME(WS) L 52 A QA (GS) Shaft washers and housing washers
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The shaft washers WS.811 and the housing washers GS.811 relate to the thrust cylindrical roller and cage assemblies of series

K.811, The washers are made of hardened rolling bearing steel.The running surfaces are ground and lapped.
The dimensional, form and running tolerances correspond to those of thrust bearings.
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If the thrust needle roller and cage assemblies run directly on the back-up surface of a machine member the width of the

raceway surfaces should be in accordance with the dimensions specified for the corresponding track washers which fit the

needle roller and cage assembly. In any case the dimensions Dc and dc should be maintained as boundary lines of the raceway.

The shaft must be machined to h8, the housing bore to H10.
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The shaft and the housing washers which are ground all over make accurate machining of the fitting surface possible: shaft to
h6(j6), housing bore to H7(K7). For the mounting of track washers and thrust washers the shaft tolerance h10 and the housing
tolerance H11 are usual. The surfaces backing the shaft and housing washers or track washers should support the needle roller
set over its width(dimension Dc and dc). With thin thrust washers a support of the needle roller and cage assembly over the
entire needle roller length is mandatory.
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Thrust needle roller Dg Shaft washer (WS.811) Housing washer (GS.811)
& cage assembly (AXK) Track washer (LS)
Dimensions(mm) Weight(kg) Load rating(KN) | Limiting Speed(rpm) Bearing Number
Thrust needle ;
U Shaft | 4 dg Dw | Dg | dr h s a r AXK | LS AS WS | GS C C G oil I Track Thrust Shaft Housing
(o] rease i roller and cage her(LS) her(AS) her(WS) her(GS)
m assembly(AXK) | Washer washer washer washer
; 10 10 1 24 24 2 2.75 1 05 | 0.3 [0.003| 0.008| 0.003 | 0.008 | 0.008 7.80 23.60 5,000 14,000 AXK.1024 | LS.1024 AS.1024 WS.81100 GS.81100
12 12 13 26 26 2 2.75 1 0.5 0.3 0.003| 0.009 | 0.003 | 0.009 | 0.009 8.50 27.00 4,800 13,000 AXK.1226 LS.1226 AS.1226 WS.81101 GS.81101
15 15 16 28 28 2 2.75 1 0.5 0.3 0.003| 0.009 | 0.003 | 0.009 | 0.009 9.65 33.50 4,500 12,000 AXK.1528 LS.1528 AS.1528 WS.81102 GS.81102
17 17 18 30 30 2 2.75 1 0.5 0.3 0.003| 0.011 0.003 | 0.011 0.011 10.20 36.50 4,300 11,000 AXK.1730 LS.1730 AS.1730 WS.81103 GS.81103
20 20 21 35 35 2 2.75 1 05 | 03 |o0.005| 0.013 | 0.005 |0.013 | 0.013 11,20 43.00 3,600 9,000 AXK.2035 | LS.2035 AS.2035 WS.81104 GS.81104
& 25 25 26 42 42 2 3 1 1 0.6 0.006| 0.020 | 0.007 | 0.020 | 0.019 12.50 54.00 2,800 7,000 AXK.2542 LS.2542 AS.2542 WS.81105 GS.81105
8
S 30 30 32 47 47 2 3 1 1 0.6 | 0.007| 0.021 | 0.008 | 0.023 | 0.021 14.00 65.50 2,400 6,300 AXK.3047 | LS.3047 AS.3047 WS.81106 GS.81106
C
o
8 35 35 37 52 52 2 3.5 1 1 0.6 0.008| 0,028 | 0.009 | 0,030 | 0.027 15.30 76.50 2,000 5,600 AXK.3552 LS.3552 AS.3552 WS.81107 GS.81107
8
§ 40 40 42 60 60 3 3.5 1 1 0.6 0.016 | 0.041 0.012 | 0.041 0.038 24.50 110 1,800 5,000 AXK.4060 LS.4060 AS.4060 WS.81108 GS.81108
s
2 45 45 47 65 65 3 4 1 1 0.6 0.018 | 0.049 | 0.013 | 0.051 0.048 26.50 125 1,600 4,500 AXK.4565 LS.4565 AS.4565 WS.81109 GS.81109
50 50 52 70 70 3 4 1 1 0.6 0.020| 0.053 | 0.014 | 0.056 | 0.051 28.00 137 1,400 4,000 AXK.5070 LS.5070 AS.5070 WS.81110 GS.81110
55 55 57 78 78 3 5 1 1 0.6 | 0.026| 0.087 | 0.018 | 0.090 | 0.083 36.00 196 1,200 3,600 AXK.5578 | LS.5578 AS.5578 WS.81111 GS.81111
60 60 62 85 85 3 4.75 1 1.5 1 0.031| 0.097 | 0.022 | 0.101 0.095 39.00 240 1,100 3,400 AXK_6085 LS.6085 AS.6085 WS.81112 GS.81112
65 65 67 90 90 3 5.25 1 1.5 1 0.034| 0.116 0.023 | 0.120 0.111 40,50 260 1,000 3,200 AXK. 6590 LS.6590 AS.6590 WS.81113 GS.81113
70 70 72 95 95 4 5.25 1 1.5 1 0.055| 0.123 0.026 | 0.127 0.120 50.00 260 950 3,000 AXK.7095 LS.7095 AS.7095 WS.81114 GS.81114
75 75 77 100 100 4 5.75 1 1.5 1 0.058| 0.144 0.028 | 0.148 0.137 51.00 275 900 2,800 AXK.75100 LS.75100 AS.75100 WS.81115 GS.81115
80 80 82 105 105 4 575 1 1.5 1 0.060| 0.150 0.028 | 0.155 0.146 52.00 285 850 2,600 AXK.80105 LS.80105 AS.80105 WS.81116 GS.81116
85 85 87 110 110 4 5.75 1 1.5 1 0.063| 0.160 0.031 | 0.165 0.153 54.00 300 850 2,600 AXK.85110 LS.85110 AS.85110 WS.81117 GS.81117
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Dg ‘ Shaft washer (WS.811) Housing washer (GS.811)
o st necdle et rack wastr (L5
Shaft Dimensions(mm) Weight(kg) Load rating(KN) | Limiting Speed(rpm) Bearing Number
dw dg Dw Dg dr h S a r AXK LS AS WS GS
C Co Grease Qil rzntretls;nr:deiilee Track Thrust Shaft Housing
90 90 92 120 120 4 6.50 1 1.5 1 0.081| 0.241 | 0.038 | 0.243 | 0.230 assembly(AXﬁ) washer(LS) |washer(AS) | washer(WS) |washer(GS)
100 100 | 102 135 135 4 7.00 1 1.5 1 0.106 | 0.333 | 0.050 | 0.338 | 0.325 63.00 415.00 800 2,400 AXK.90120 LS.90120 AS.90120 WS.81118 GS.81118
110 110 112 145 145 4 7.00 1 1.5 1 0.117 | 0.375 | 0.055 | 0.375 | 0.355 78.00 560.00 700 2,000 AXK.100135 | LS.100135 AS.100135 WS.81120 GS.81120
120 120 122 155 155 4 7.00 1 1.5 1 0.126 | 0.391 0.059 | 0.401 0.385 81.50 600.00 670 1,900 AXK.110145 LS.110145 AS.110145 WS.81122 GS.81122
130 130 132 170 170 5 9.00 1 1.5 1 0.198 | 0.650 | 0.074 | 0.666 | 0.651 85,00 655.00 630 1,800 AXK.120155 LS.120155 AS.120155 WS.81124 GS.81124
150 150 152 188 190 5 9.50 1 15 1 0.225 | 0.756 | 0.083 | 0.761 0.748 116.00 900.00 530 1,500 AXK.140180 LS.140180 AS.140180 WSs.81128 GS.81128
12 1,400 AXK.1501 LS.1501 AS.1501 WS_811

160 160 | 162 | 198 | 200 5 9.50 | 1 15 | 1 | 0.238| 0.802 | 0.088 | 0.805 | 0.791 CAUY )RR 500 JURU | B SHUEIEL R B
125.00 | 1,000.00 480 1,300 AXK,160200 LS.160200 AS.160200 WS.81132 GS.81132
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CYLINDRICAL ROLLERS

Da
d,l\,n?g':g%n digfns;fer V\{%ioggt Hardness HRC d,l\,n?gg%n diE?nSeifer V\{%iggt Hardness HRC
(inch) (nsm) pl?(ces Min Max (inch) (mm) pleces Min Max
a g Da kg

0.5mm | 0.5000 | 0.0005 62 67 17/32 13.4938 9.996 61 66
0.6mm | 0.6000 | 0.0008 62 67 9/16 142875 11.87 61 66
0.8mm | 0.8000 0.0021 62 67 19/32 15.0812 63.96 61 66
1.0mm | 1.0000 0.0041 62 67 5/8 15.8750 16.28 61 66

1.2mm 1.2000 0.0070 62 67
21/32 16.6688 18.84 61 66
1.5mm 1.5000 0.0137 62 67 11/16 17.4625 21.66 61 66
1/16 1.5875 0.0163 62 67 23/32 18.2562 24.75 61 66
2.0mm | 2.0000 | 0.0326 62 67 3/4 19.0500 28.13 61 66
3/32 2.3812 0.0549 62 67 25/32 | 19.8438 31.79 61 66

3.0mm | 3.0000 0.1098 62 67
13/16 20.6375 35.77 61 66
1/8 3.1750 0.1302 61 66 27/32 21.4312 40.05 61 66
7/8 22.2250 44.66 61 66

5/32 3.9688 0.2543 61 66
29/32 | 23.0188 49.62 61 66
3/16 4.7625 0.4395 61 66 15/16 23.8125 54.93 61 66
31/32 | 24.6062 60.61 61 66

7/32 5.5562 0.6979 61 66
1/4 6.3500 1.042 61 66 1 25.4000 66.67 61 66
1 1/16 | 26.9875 79.96 61 66

9/32 7.1438 1.483 61 66
5/16 7.9375 2.035 61 66 1 1/8 | 28,5750 94,92 61 66
1 3/16 | 30.1625 111.6 60 66
11/32 8.7312 2.708 61 66 1 1/4 31.7500 130.2 60 66

3/8 9.525 3.516 61 66
1 5/16 | 33.3375 150.7 60 66
13/32 10.3188 4.469 61 66 1 3/8 | 34,9250 173.3 60 66
7/16 11.1125 5.582 61 66 1 7/16 | 36.5125 198.0 60 66
15/32 | 11,9062 6.867 61 66 1 1/2 | 38.1000 225.0 60 66
1 5/8 | 41.2750 286.1 60 66

1/2 12.7000 8.333 61 66
1 3/4 | 44.4500 357.3 60 66
1 7/8 | 47.6250 439.5 60 66
2 50.8000 533.3 60 66

4 )
. /
r
Diameter Length Chamfer W1e(|)%ht Diameter Length Chamfer W1e(|)%ht

mm i mm i
b g : Piges b g : Piges
3 5 0.3 0.027 16 16 0.6 2.48

16 24 0.6 3.73
3.5 5 0.3 0.037

17 17 0.7 2.97
4 4 0.3 0.039 17 24 0.7 4.2
4 6 0.3 0.058
4 8 0.3 0.078 18 18 0.7 3.57

18 26 0.7 5.1
4.5 6 0.4 0.073

19 19 0.7 4.16
5 5 0.4 0.075 19 28 0.7 6.1
5 8 0.4 0.121
5 10 0.4 0.152 20 20 0.7 4.85

20 30 0.7 7.3
5.5 5.5 0.4 0.1
5.5 8 0.4 0.146 21 21 0.8 5.6

21 30 0.8 8
6 6 0.4 0.13
6 8 0.4 0.178 22 22 0.8 6.4
6 12 0.4 0.261 22 34 0.8 10
6.5 6.5 0.4 0.166 23 23 0.8 7.4
6.5 9 0.4 0.23 23 34 0.8 11.2
7 7 0.4 0.206 24 24 0.8 8.4
7 10 0.4 0.296 24 36 0.8 12.6
7 14 0.4 0.417

25 25 0.8 9.5
7.5 7.5 0.4 0.254 25 36 0.8 13.7
7.5 1 0.4 0.374

26 26 0.8 10.7
8 8 0.4 0.308 26 40 0.8 16.4
8 12 0.4 0.465

28 28 1 13.3
9 9 0.5 0.44 28 44 1 21
9 14 0.5 0.68

30 30 1 16.3
10 10 0.5 0.6 30 48 1 26.2
10 14 0.5 0.85

32 32 1 19.9
11 1 0.5 0.81 32 52 1 32.4
1 15 0.5 1.1

34 34 1 23.9
12 12 0.5 1.04 34 55 1 38.7
12 18 0.5 1.57

36 36 1.2 28.3
13 13 0.6 1.33 36 58 1.2 45.7
13 20 0.6 2.04

38 38 1.2 33.3
14 14 0.6 1.66 38 62 1.2 55
14 20 0.6 2.38

40 40 1.2 38.9
15 15 0.6 2.04 40 65 1.2 63
15 22 0.6 3
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INCH - MM EHAHEE CONVERSION TABLE

1"=25.4mm
inCh oll 1Il 2ll 3" 4ll 5ll 6" 7II 8“
Fraction| Decimal
.0 25.4 50.8 76.2 101.6 127 152.4 177.8 203.2
1/64 .015625 0.3969 25,7969 51.1969 76.5969 101.9969 127.3969 152.7969 178.1969 203.5969
1/32 .03125 0.7938 26.1938 51.5938 76.9938 102.3938 127.7938 153.1938 178.5938 203.9938
3/64 | .046875 1,1906 26.5906 51,9906 77.3906 102.7906 128.1906 153.5906 178.9906 204.3906
1/16 0625 1.5875 26.9875 52,3875 77.7875 103.1875 128.5875 153.9875 179.3875 204.7875
5/64 | .078125 1.9844 27.3844 52.7844 78.1844 103.5844 | 128.9844 154.3844 179.7844 205.1844
3/32 .09375 2.3812 27.7813 53.1813 78.5813 103.9813 129.3813 154.7813 180.1813 205.5813
7/64 | .109375 2.7781 28.1781 53.5781 78.9781 104,3781 129.7781 155,1781 180.5781 205.9781
1/8 125 3.175 28.575 53.975 79.375 104.775 130.175 155.575 180.975 206.375
9/64 | .140625 3.5719 28.9719 54.3719 79.7719 105.1719 130.5719 155.9719 181.3719 206.7719
5/32 .15625 3.9688 29.3688 54.7688 80.1688 105.5688 | 130.9688 156.3688 181.7688 207.1688
11/64 | .171875 4.3656 29.7656 55.1656 80.5656 105.9656 131.3656 156.7656 182.1656 207.5656
3/16 .1875 4.7625 30.1625 55.5625 80.9625 106.3625 131.7625 157.1625 182.5626 207.9625
13/64 | .203125 5.1594 30.5594 55.9594 81.3594 106.7594 132,1594 157.5594 182.9594 208.3594
7/32 .21875 5.5562 30.9563 56.3563 81,7563 107.1563 132.5563 157.9563 183.3563 208.7563
15/64 | .234375 5.9531 31.3531 56.7531 82,1531 107.5531 132.9531 158.3531 183.7531 209.1531
1/4 .25 6.35 31,75 57.15 82.55 107.95 133.35 158.75 184.15 209.55
17/64 | .265625 6.7469 32,1469 57.5469 82.9469 108.3469 133.7469 159.1469 1845469 209.9469
9/32 .28125 7.1438 32.5438 57.9438 83.3438 108.7438 134.1438 159.5438 184.9438 210.3438
19/64 .296875 7.5406 32.9406 58.3406 83.7406 109.1406 134.5406 159.9406 185.3406 210.7406
5/16 3125 7.9375 33.3375 58.7375 84,1375 109.5375 134.9375 160.3375 185.7375 211.1375
21/64 | .328125 8.3344 33.7344 59.1344 84.5344 109.9344 | 135.3344 160.7344 186.1344 211,5344
11/32 .34375 8.7312 34.1313 59.5313 84.9313 110.3313 135.7313 161.1313 186.5313 211.9313
23/64 | .359375 9.1281 34,5281 59.9281 85.3281 110.7281 136.1281 161.5281 186.9281 212.3281
3/8 .375 9.525 34.925 60.325 85.725 111.125 136.525 161,925 187.325 212,725
25/64 | .390625 9.9219 35.3219 60.7219 86.1219 111.5219 136.9219 162.3219 187.7219 213.1219
13/32 .40625 10.3188 35.7188 61.1188 86.5188 111.9188 137.3188 162.7188 188.1188 213.5188
27/64 | .421875 10.7156 36.1156 61.5156 86.9156 112.3156 137.7156 163.1156 188.5156 213.9156
7/16 4375 11.1125 36.5125 61.9125 87.3125 112.7125 138.1125 163.5125 188.9125 214.3125
29/64 | .453125 11.5094 36.9094 62.3094 87.7094 113.1094 138.5094 163.9094 189.3094 214,7094
15/32 46875 11.9062 37.3063 62.7063 88,1063 113.5063 138.9063 164.3063 189.7063 215.1063
31/64 | .484375 12,3031 37.7031 63.1031 88.5031 113.9031 139.3031 164.7031 190.1031 2155031
1/2 5 12.7 38.1 63.5 88.9 114.3 139.7 165.1 190.5 215.9
33/64 | .515625 13.0969 38.4969 63.8969 89.2969 114.6969 140.0969 165.4969 190.8969 216.2969
17/32 53125 13.4938 38.8938 64.2938 89.6938 115,0938 140.4938 165.8938 191.2938 216.6938
35/64 | .546875 13.8906 39.2906 64.6906 90.0906 115.4906 140.8906 166.2906 191.6906 217.0906
9/16 5625 14,2875 39.6875 65.0875 90.4875 115.8875 141,2875 166.6875 192.0875 217.4875
37/64 | .578125 14.6844 40,0844 65.4844 90.8844 116.2844 141.6844 167.0844 192.4844 217.8844
19/32 59375 15.0812 40.4813 65.8813 91.2813 116.6813 142.0813 167.4813 192.8813 218.2813
39/64 | .609375 15.4781 40.8781 66.2781 91,6781 117.0781 142.4781 167.8781 193.2781 218.6781
5/8 625 15.875 41,275 66.675 92.075 117.475 142,875 168.275 193.675 219.075
41/64 | .640625 16.2719 41,6719 67.0719 92.4719 117.8719 143.2719 168.6719 1940719 219.4719
21/32 65625 16.6688 42,0688 67.4688 92.8688 118.2688 143.6688 169.0688 194.4688 219.8688
43/64 | .671875 17.0656 42,4656 67.8656 93.2656 118.6656 144.0656 169.4656 194.8656 220.2656
11/16 6875 17.4625 42.8625 68.2625 93.6625 119.0625 144.4625 169.8625 195.2625 220.6625
45/64 | .703125 17.8594 43,2594 68.6594 94.0594 119.4594 144.8594 170.2594 195.6594 221.0594
23/32 71875 18.2562 43.6563 69.0563 94,4563 119.8563 145.2563 170.6563 196.0563 221.4563
47/64 | .734375 18.6531 44.0531 69.4531 94,8531 120.2531 145.6531 171.0531 196.4531 221.8531
3/4 75 19.05 44,45 69.85 95.25 120.65 146.05 171.45 196.85 22225
49/64 | .765625 19.4469 44.8469 70.2469 95.6469 121.0469 146.4469 171.8469 197.2469 222.6469
25/32 78125 19.8438 45,2438 70.6438 96.0438 121.4438 146.8438 172.2438 197.6438 223.0438
51/64 | .796875 20,2406 45.6406 71.0406 96.4406 121.8406 147.2406 172.6406 198.0406 223.4406
13/16 8125 20.6375 46.0375 71.4375 96.8375 122.2375 147.6375 173.0375 198.4375 223.8375
53/64 | .828125 21,0344 46.4344 71.8344 97.2344 122.6344 148.0344 173.4344 198.8344 224.2344
27/32 84375 21.4312 46.8313 72.2313 97.6313 123.0313 148.4313 173.8313 199.2313 224.6313
55/64 | .859375 21,8281 47.2281 72.6281 98,0281 123.4281 148.8281 174,2281 199.6281 225.0281
7/8 .875 22,225 47.625 73.025 98.425 123.825 149,225 174.625 200.025 225.425
57/64 | .890625 22,6219 48.0219 73.4219 98,8219 124.2219 149.6219 175.0219 200.4219 225.8219
29/32 90625 23.0188 48.4188 73.8188 99.2188 124.6188 150.0188 175.4188 200.8188 226.2188
59/64 | .921875 23.4156 48.8156 74,2156 99.6156 125.0156 150.4156 175.8156 201.2156 226.6156
15/16 9375 23.8125 49,2125 74.6125 100.0125 125.4125 150.8125 176.2125 201.6125 227.0125
61/64 | .953125 24.2094 49.6094 75.0094 100.4094 125.8094 151.2094 176.6094 202.0094 227.4094
31/32 968759 24.6062 50.0062 75.4062 100.8062 126.2062 151.6062 177.0062 202.4062 227.8062
63/64 | .984375 25.0031 50.4031 75.8031 101.2031 126.6031 152.0031 177.4031 202.8031 228.2031

H HARDNESS CONVERSION TABLE

Rockwell Brinell Rockwell

C scale Vickers Standard bali| Tungsten car-| A scale B scale Shore

(150kg) bide ball (60kg) (100kg)
68 940 - - 85.6 - 97
67 900 - - 85.0 - 95
66 865 - - 84.5 - 92
65 832 - 739 83.9 - 91
64 800 - 722 83.4 - 88
63 772 - 705 82.8 - 87
62 746 - 688 82.3 - 85
61 720 - 670 81.8 - 83
60 697 - 654 81.2 - 81
59 674 - 634 80.7 - 80
58 653 - 615 80.1 - 78
57 633 - 595 79.6 - 76
56 613 - 577 79.0 - 75
55 595 - 560 78.5 - 74
54 577 - 543 78.0 - 72
53 560 - 525 77.4 - 71
52 544 500 512 76.8 - 69
51 528 487 496 76.3 - 68
50 513 475 481 75.9 - 67
49 498 464 469 75.2 - 66
48 484 451 455 74.7 - 64
47 471 442 443 741 - 63
46 458 432 432 73.6 - 62
45 446 421 421 73.1 - 60
44 434 409 400 72.5 - 58
43 423 400 400 72.0 - 57
42 412 390 390 71.5 - 56
4 402 381 381 70.9 - 55
40 392 37 371 70.4 - 54
39 382 362 362 69.9 - 52
38 372 353 353 69.4 - 51
37 363 344 344 68.9 - 50
36 354 336 336 68.4 (109.0) 59
35 345 327 327 67.9 (108.5) 48
34 336 319 319 67.4 (108.0) 47
33 327 311 311 66.8 (107.5) 46
32 318 301 301 66.3 (107.0) 44
31 310 294 294 65.8 (106.0) 43
30 302 286 286 65.3 (105.5) 42
29 294 279 279 64.7 (104.5) 4
28 286 271 27 64.3 (104.0) 41
27 279 264 264 63.8 (103.0) 40
26 272 258 258 63.8 (102.5) 38
25 266 253 253 62.8 (101.5) 38
24 260 247 247 62.4 (101.0) 37
23 254 243 243 62.0 100.0 36
22 248 237 237 61.5 99.0 35
21 243 231 231 61.0 98.5 35
20 238 226 226 60.5 97.8 34
(18) 230 219 219 - 96.7 33
(16) 222 212 212 - 95.5 32
(14) 213 203 203 - 93.9 31
(12) 204 194 194 - 92.3 29
(10) 196 187 187 - 90.7 28
(8) 188 179 179 - 89.5 27
( 6) 180 171 171 - 87.1 26
(4) 173 165 165 - 85.5 25
(2) 166 158 158 - 83.5 24
(0) 160 152 152 - 81.7 24
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KGF - IBF &AM H CONVERSION TABLE

1kgf=2,20461bf
11bf=0,45359kgf

kof Ibf kgf Ibf kof Ibf
0.454 1 2.205 15.422 34 74,957 30.391 67 147.71
0.907 2 4.409 15.876 35 77.162 30.844 68 149,91
1.361 3 6.614 16.329 36 79.366 31.298 69 152,12
1.814 4 8.818 16.783 37 81,571 31,751 70 154,32
2,268 5 11.023 17.237 38 83.776 32.205 7 156.53
2,722 6 13.228 17.690 39 85.980 32.659 72 158.73
3.175 15.432 18.144 40 88.185 33.112 73 160.94
3.629 8 17.637 18.597 41 90.390 33.566 74 163.14
4.082 19.842 19.051 42 92,594 34.019 75 165.35
4.536 10 22,046 19.504 43 94.799 34.473 76 167.55
4,990 1 24,251 19.958 44 97.003 34.927 77 169.76
5.443 12 26.455 20.412 45 99.208 35.380 78 171.96
5.897 13 28.660 20.865 56 101.41 35.834 79 17417
6.350 14 30.865 21.319 47 103.62 36.287 80 176.37
6.804 15 33.069 21,772 48 105.82 36.741 81 178.57
7.257 16 35.274 22.226 49 108.03 37.195 82 180.78
7.71 17 37.479 22,680 50 110.23 37.648 83 182.98
8.165 18 39.683 23.133 51 112.44 38.102 84 185.19
8.618 19 41,888 23.587 52 114,64 38.555 85 187.39
9.072 20 44,092 24,040 53 116.84 39.009 86 189.60
9.525 21 46.297 24,494 54 119.05 39.463 87 191.80
9.979 22 48,502 24,948 55 121,25 39.916 88 194,01
10.433 23 50.706 25.401 56 123.46 40.370 89 196.21
10.886 24 42,911 25,855 57 125.66 40.823 90 198.42
11.340 25 55.116 26.308 58 127.87 41,277 91 200.62
11,793 26 57.320 26.762 59 130.07 41.730 92 202.83
12.247 27 59.525 27.216 60 132.28 42,184 93 205.03
12,701 28 61.729 27.669 61 134.48 42,638 94 207.23
13.154 29 63.934 28.123 62 136.69 43.091 95 209.44
13.608 30 66.139 28.576 63 138.89 43.545 96 211.64
14,061 31 68.343 29.030 64 141,10 43.998 97 213.85
14,515 32 70.548 29.484 65 143.30 44,452 98 216.05
14,969 33 72.753 29,937 66 145,51 44,906 99 218.26

KGF - N E1AHIE CONVERSION TABLE

kof N
0.1020 1 9.8066
0.2039 2 19.613
0.3059 3 29.420
0.4079 4 39.227
0.5099 5 49,033
0.6118 6 58.840
0.7138 7 68.647
0.8158 8 78.453
0.9177 9 88.260
1.0197 10 98.066
1.1217 1 107.87
1.2237 12 117.68
1.3256 13 127.49
1.4276 14 137.29
1.5296 15 147 .10
1.6315 16 156.91
1.7335 17 166.71
1.8355 18 176.52
1.9375 19 186.33
2.0394 20 196.13
21414 21 205.94
2.2434 22 215,75
2.3453 23 225,55
2.4473 24 235.36
2.5493 25 245 17
2.6513 26 254,97
2.7532 27 264.78
2.8552 28 274,59
2.9572 29 284.39
3.0591 30 294.20
3.1611 31 304.01
3.2631 32 313.81
3.3651 33 323.62

1kgf=9,80665N
11bf=0,101972kgf

kof N
3.4670 34 333.43
3.5690 35 343.23
3.6710 36 353.04
3.7729 37 362.85
3.8749 38 372.65
3.9769 39 382.46
4.0789 40 392.27
4.1808 41 402.07
4.2828 42 411,88
4.3848 43 421,69
4.4868 44 431.49
4.5887 45 441,30
4.6907 46 451 11
4.7927 47 460,91
4.8946 48 470,72
4.9966 49 480.54
5.0986 50 490.33
5.2006 51 500.14
5.3025 52 509.95
5.4045 53 519.75
5.5065 54 529.56
5.6084 55 539.37
5.7104 56 54917
5.8124 57 558.98
5.9144 58 568.79
6.0163 59 578.59
6.1183 60 588.40
6.2203 61 598.21
6.3222 62 608.01
6.4242 63 617.82
6.5262 64 627.63
6.6282 65 637.43
6.7301 66 647.24

kgf N
6.8321 67 657.05
6.9341 68 666.85
7.0360 69 676.66
7.1380 70 686.47
7.2400 7 696.27
7.3420 72 706.08
7.4439 73 715.89
7.5459 74 725.69
7.6479 75 735.50
7.7498 76 745.31
7.8518 77 755.11
7.9538 78 764.92
8.0558 79 774.73
8.1577 80 784.53
8.2597 81 794.34
8.3617 82 804.15
8.4636 83 813.95
8.5656 84 823.76
8.6676 85 833.57
8.7696 86 843,37
8.8715 87 853.18
8.9735 88 862.99
9.0755 89 872.79
9.1774 90 882.60
9.2794 91 892.41
9.3814 92 902.21
9.4834 93 912.02
9.5853 94 921.83
9.6873 95 931.63
9.7893 96 941.44
9.8912 97 951,25
9.9932 98 961.05
10.095 99 970.86
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H VISCOSITY CONVERSION TABLE

C= 5 (F-32)
9
F= & C+32

OC OF OC OF OC OF OC OF
-622 | -80 | -112.0 13.3 56 132.8 49.4 121 249.8 85.6 186 366.8
-56.7 | -70 -94.0 13.9 57 134.6 50.0 122 251.6 86.1 187 368.6
-51.1 -60 -76.0 14.4 58 136.4 50.6 123 253.4 86.7 188 370.4
-456 | -50 -58.0 15.0 59 138.2 51.1 124 255.2 87.2 189 372.2
-40.0 | -40 | -40.0 15.6 60 140.0 51.7 125 257.0 87.8 190 374.0
-34.4 | -30 | -20.0 16.1 61 141.8 52.2 126 258.8 88.3 191 375.8
-289 | -20 -4.0 16.7 62 143.6 52.8 127 260.6 88.9 192 377.6
-233 | -10 14.0 17.2 63 145.4 53.3 128 262.4 89.4 193 379.4
17.8 64 147.2 53.9 129 264.2 90.0 194 381.2
-17.8 0 32.0 18.3 65 149.0 54.4 130 266.0 90.6 195 383.0
-17.2 1 33.8 18.9 66 150.8 55.0 131 267.8 91.1 196 384.8
-16.7 2 35.6 19.4 67 152.6 55.6 132 269.6 91.6 197 386.6
~16.1 3 37.4 20.0 68 154.4 56.1 133 211.4 91.7 198 388.4
-15.6 4 39.2 20.6 69 156.2 56.7 134 273.2 92.2 199 390.2
-15.0 5 410 211 70 158.0 57.2 135 275.0 93.3 200 392.0
-14.4 6 4238 217 7 159.8 57.8 136 276.8 98.9 210 410.0
-13.9 7 446 22.2 72 161.6 58.3 137 278.6 104.4 | 220 428.0
-13.3 8 46.4 228 73 163.4 58.9 138 280.4 10.0 | 230 446.0
-12.8 9 48.2 233 7 165.2 59.4 139 282.2 115.6 240 464.0
-12.2 10 50.0 23.9 75 167.0 60.0 140 284.0 121.1 250 482.0
-11.7 11 51.8 24.4 76 168.8 60.6 141 285.8 126.7 | 260 500.0
—11.1 12 53.6 25.0 77 170.6 61.1 142 287.6 132.2 270 518.0
-10.6 13 55.4 25.6 78 172.4 61.7 143 289.4 137.8 | 280 536.0
-10.0 14 57.2 26.1 79 1742 62.2 144 291.2 1433 | 290 554.0
-9.4 15 59.0 267 80 176.0 62.8 145 293.0 1489 | 300 572.0
-8.9 16 60.8 27.2 81 177.8 63.3 146 294.8 154.4 | 310 590.0
-8.3 17 62.6 27.8 82 179.6 63.9 147 296.6 160.0 | 320 608.0
-7.8 18 64.4 28.3 83 181.4 64.4 148 298.4 165.6 | 330 626.0
-7.2 19 66.2 28.9 84 183.2 65.0 149 300.2 1711 340 644.0
-6.7 20 68.0 29.4 85 185.0 65.6 150 302.0 177.7 | 350 662.0
-6.1 21 69.8 30.0 86 186.8 66.1 151 303.8 1822 | 360 680.0
-5.6 22 7.6 30.6 87 188.6 66.7 152 305.6 187.8 | 370 698.0
-5.0 23 73.4 31.1 88 190.4 67.2 153 307.4 1933 | 380 716.0
—4.4 24 75.2 317 89 192.2 67.8 154 309.2 198.9 | 390 734.0
-39 25 77.0 32.2 90 194.0 68.3 155 311.0 204.4 | 400 752.0
-3.3 26 78.8 32.8 91 195.8 68.9 156 312.8 210.0 | 410 770.0
-2.8 27 80.6 33.3 92 197.6 69.4 157 314.6 2156 | 420 788.0
-2.2 28 82.4 33.9 93 199.4 70.0 158 316.4 221.1 430 806.0
1. 29 84.2 34.4 94 201.2 70.6 159 318.2 2267 | 440 824.0
-1.1 30 86.0 35.0 95 203.0 711 160 320.0 2322 | 450 842.0
-0.6 31 87.8 35.6 96 204.8 7.7 161 321.8 237.8 | 460 860.0
0.0 32 89.6 36.1 97 206.6 72.2 162 323.6 2433 | 470 878.0
0.6 33 91.4 36.7 98 208.4 72.8 163 325.4 2489 | 480 896.0
1.1 34 93.2 37.2 99 210.2 733 164 327.2 254.4 | 490 914.0
17 35 95.0 37.8 100 2120 73.9 165 329.0 260.0 | 500 932.0
2.2 36 96.8 38.3 101 213.8 4.4 166 330.8 265.6 | 510 950.0
2.8 37 98.6 38.9 102 215.6 75.0 167 332.6 271.1 520 968.0
3.3 38 100.4 39.4 103 217.4 75.6 168 334.4 276.7 | 530 986.0
3.9 39 102.2 40.0 104 219.2 76.1 169 336.2 2822 | 540 | 1004.0
4.4 40 104.0 40.6 105 221.0 76.7 170 338.0 2878 | 550 | 1022.0
5.0 4 105.8 411 106 2228 77.2 171 339.8 2933 | 560 | 1040.0
5.6 42 107.6 a7 107 224.6 77.8 172 341.6 298.9 | 570 | 1058.0
6.1 43 109.4 422 108 226.4 78.3 173 343.4 304.4 | 580 | 1076.0
6.7 44 112 428 109 228.2 78.9 174 345.2 310.0 | 590 | 1094.0
7.2 45 113.0 433 110 230.0 79.4 175 347.0 315.6 | 600 112.0
7.8 46 114.8 43.9 111 231.8 80.8 176 348.8 321.1 610 1130.0
8.3 47 116.6 44.4 112 233.6 80.6 177 350.6 3267 | 620 1148.0
8.9 48 118.4 45.0 113 235.4 81.1 178 352.4 3322 | 630 | 1166.0
9.4 49 120.2 45.6 114 237.2 81.7 179 354.2 337.8 | 640 | 1184.0
10.0 50 122.0 46.1 115 239.0 82.2 180 356.0 343.3 | 650 | 1202.0
10.6 51 123.8 46.7 116 240.8 82.8 181 357.8 3489 | 660 | 1220.0
11 52 125.6 47.2 17 2426 83.3 182 359.6 354.4 | 670 | 1238.0
1.7 53 127.4 478 118 244.4 83.9 183 361.4 360.0 | 680 | 1256.0
12.2 54 129.2 48.3 119 246.2 84.4 184 363.2 365.6 | 690 1274.0
128 55 131.0 48.9 120 248.0 85.0 185 365.0 371.1 700 | 1292.0

Centistokes SaSyUbSo“ RengOd Englar Centistokes SaSyUbSo“ Red‘SOOd Englar
(cSt) (sec.) (sec.) E (cSt) (sec.) (sec.)
100°F __210°F| 50°C___100°C | (deg.) 100°F _ 210°F| 50°C __100°c | (deg.)

2 32.6 32.8 30.8 31.2 1.14 35 163 164 144 147 4.70
3 36.0 36.3 33.3 33.7 1.22 36 168 170 148 151 4.83
4 39.1 39.4 35.9 36.5 1.31 37 172 173 153 155 4.96
5 42.3 42.6 38.5 39.1 1.40 38 177 178 156 159 5.08
6 455 458 411 a7 1.48 39 181 183 160 164 5.21
; 487  49.0 | 437 443 156 40 | 186 187 164 168 | 5.34
8 52.0 52.4 46,3 47.2 1.65 41 190 192 168 172 5.47

55.4 55.8 49 1 50.0 1.75 42 195 196 172 176 5.59
10 58.8 59.2 52.1 52.9 1.84 43 199 201 176 180 5.72
1 62.3 62.7 55.1 56.0 1.93 44 204 205 180 185 5.85
12 65.9 66.4 58.2 59.1 2.02 45 208 210 184 189 5.98
13 69.6 70.1 61.4 62.3 212 46 213 215 188 193 6.1
14 73.4 73.9 64.7 65.6 2.22 47 218 219 193 197 6.24
15 77.2 777 68.0 69.1 2.32 48 222 224 197 202 6.37
16 81.1 81.7 71.5 72.6 2.43 49 227 228 201 206 6.50
17 85.1 85.7 75.0 76.1 2.54 50 231 233 205 210 6.63
18 89.2 89.8 78.6 79.7 2.64 55 254 256 225 231 7.24
19 93.3 94.0 82.1 83.6 2.76 60 277 279 245 252 7.90
20 97.5 98.2 85.8 87.4 2.87 65 300 302 266 273 8.55
29 102 102 89.5 91.3 2.98 70 323 326 286 294 9.21
2 106 107 | 933  95.1 3.10 75 | 346 349 306 35 | 9.89
»3 110 | 974 98.9 3.22 go | ar 373 326 336 | 105
24 115 115 101 103 3.34 85 394 397 347 357 11.2
25 119 120 105 107 3.46 90 417 420 367 378 11.8
26 123 124 109 111 3.58 95 440 443 387 399 12.5
27 128 129 112 115 3.70 100 464 467 408 420 13.2
28 132 133 116 119 3.82 120 556 560 490 504 15.8
29 137 138 120 123 3.95 140 649 653 571 588 18.4
30 141 142 124 127 4,07 160 742 747 653 672 211
31 145 146 128 131 4.20 180 834 840 734 757 23.7
32 150 150 132 135 4.32 200 927 933 816 841 26.3
33 154 155 136 139 4.45 250 1,159 1,167 1,020 1,051 32,9
34 159 160 140 143 4.57 300 1,391 1,400 1,224 1,241 39.5
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