Single row deep groove ball bearings

Cages

Depending on the bearing serles and size,
SKF single row deep groove ball bearings
are supplied with one of the following cages

{-=> fig BE):

» rinbon-type cage of steel or brass sheet (a}
« riveted cage of steel or brass sheet (b)

« machined brass cage (c}

» snap-type cage of polyamide 6,6 (d}

Bearings having a pressed steel cage in
standard execution may also be available
with a machined brass or polyamide cage.
For higher operating temperatures, poly-
amide 4,6 or PEEK cages may be advanta-
geous. Before ordering, please check for
availability.

Note:

Deep groove ball bearings with polyamide
6.6 cages can be aperated at temperatures
up to +120 °C. The lubricanis generally used
for rolling bearings do not have a detrimental
effect on cage properties, with the exception
of a few synthetic oils and greases with a
synthetic oil base and lubricants containing
ahigh proportion of EP additives when used
at high temperatures.

For bearing arrangements, which are to be
operated at continuously high temperatures
or under arduous conditions, SKF recom-
mends using bearings with a pressed steel
or a machined brass cage.
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For detailed information regarding the
termperature resistance and the applicability
of cages, pleasa refer to the section “Cage
materials”, starting on page 140.

Minimum load
In order to provide satisfactory operation,
deep groove ball bearings, like all ball and
roller bearings, must always be subjected to
agiven minimum ‘oad, particularly if they are
to operate at high speeds or are subjected
1o high accelerations or rapid changes in the
direction of load. Under such conditions the
inertia forces of the balls and cage, and the
friction in the lubricant, can have a detrimental
effect on the rolling conditions in the bearing
arrangement and may cause damaging slid-
ing movements to occur between the balls
and raceways.

The requisite minimum radial load to be
applied to deep groove ball bearings can be
estimated using

v Y3/d, ¥
Frm k’(1ooo) Gua)
where
Frm = minimum radial load, kN
k. =minimum load factor
(= product tables)
v =oil viscosity at operating
temperature, mm>/s
n = rotational speed, r/min
dy, = bearing mean diarmeter
=0,5(d+ D), mm
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When starting up at fow temperatures or
when the lubricant is highly viscous, even
greater minimum loads may be required.
The weight of the components supported by
the bearing, together with external forces,
generally exceeds the requisite minimum
load. If this is not the case, the deep groove
ball bearing must be subjected to an addi-
tional radial ioad. For applications where
deep groove ball bearings are used, an axial
preload can be applied by adjusting the inner
anq outer rings against each other, or by
using springs.

Axial load carrying capacity

It deep groove ball bearings are subjected
ta purely axial load, this axial load should
generally not exceed the value of 0,5 Cq.
Small bearings (bore diameter up to approx.
12 mm) and light series bearings (Diameter
Series 8,9, 0, and 1) should not be subject-
ad to an axial load greater than 0,25 G;.
Excessive axial loads can lead to a consid-
erable reduction in bearing service life.

Equivalent dynamic bearing load

P<F,
P =XF; +YF,

whenF/F,=e
when F./F,>e

Thg factors e and Y depend on the relation-
ship fp Fo/Co. where fy is a calculation factor
(= product tables), F, the axial component
of the load and Gy the basic static load rating.
In addition, the factors are influenced by

.the magnitude of the radial internal ciearance;
increased clearance allows heavier axia loads
to be supported. For bearings mounted with
the usual fits as listed in tables A, Bl and B
on pages 169 to 171, the values fore, X and
Y are listed in table B. If a clearance greater
Fhan Normal is chosen because a reduction
in cle:_arance is expected in operation, the val-
ues given under “Normal clearance” should
be used.

Equivalent static bearing load
Po=0,6F +086F,

If Py < Fr, Pa=F; should be used.

. _ Table
Calculationfactors for single row deep groove ball bearings
Nomat clearance G3 clearance CA clearance
L F/'Co ] X Y e b 4 Y e X ¥
0,172 g,;g 0% 2 029 046 188 0,38 044 147
0,345 D. ¥ 1.93 032 046 171 040 044 140
0,688 26 0,56 171 038 Q46 152 0,43 0,44 4,90
1.03 028 05 155 038 046
; ; ; 141 0
1% 830 058 148 040 D48 134 012? g'ﬁ i 'fg
; 056 13 044 D46 123 0.50 044 112
345 038 05 1,15 0,49
i ; ; 046 1,10 0,
g.'g D42 058 1p4 054 048 100 o'g 044 ] '%
; 056 100 054 046 100 0,58 0,44 .00
Intermediate values ang oblained by linear interpolation p a g e 1
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Single row deep groove ball bearings

d 3=-10mm
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Pritcipal Bagic load ratings Fatigue Speedratings Mass Designation Dimensions Abutment and fillet Caleulation
dimensions dynamic  static load Beference  Limiting dimensions factors
limit speed speed
o o B 2 Cu B, d dy Oy D; Mz dy 0 Ey ke I
~ - - min min K max
mm kN kM r/min ko = mm mm _
3 10 4 054 0,18 0,007 130 00D a0 000 0.0015 623 3 2.2 75 82 0,15 42 8.8 0.1 0,025 7.8
1
4 g 25 0,54 0,18 0,007 140000  B5000 0,0007 618/4 4 5.2 7.5 - 0.1 4.6 84 o1 0,015 10
11 a 0,745 0,232 fi¥isl 130 000 BOOOO 0.0017 619/4 59 9 a8 0,15 4.8 102 oA 0,02 98
12 4 0,808 0,28 0,012 120 000 75000 0,0021 604 6.1 9 - 02 54 106 02 0,025 10
13 g 0,936 0.28 0,012 110 000 67 000 0,0031 624 { 6,7 10,3 11,2 0.2 58 11.2 0,2 0,025 10
16 5 1,11 0,38 4,016 45000 60000 0,0054 634 | 8.4 12 133 0,3 6,4 13,8 03 0,03 8.4
5 11 3 0,637 0.255 0,011 120000 75000 0,0012 618/5 I ] 6,8 93 - 0,15 58 10,2 0.1 0,015 1
13 4 0,884 0.34 0,014 110000 67 000 0,0025 619/5 78 108 114 02 6.4 1,6 02 0,02 11
16 & 1,14 038 0,016 95000 80000 0,0050 * 625 8,4 12 133 0,3 74 13,6 03 0,025 84
19 B 2,34 085 0,04 80000 50000 0,0090 * 835 0,7 153 18,5 o3 T4 16,6 0,3 0,03 13
L] 13 356 0,884 0,345 0,015 110000 67 000 0,0020 618/6 B 7.9 11.2 2,15 68 12,2 o1 0,015 11
15 ) 1,24 0475 0,02 100000 63000 0,0038 619/6 88 12,4 13,3 0.2 74 13,6 0,2 0,02 10
14 6 2,34 0.95 0,04 80 000 50000 0.0084 * 626 11,1 152 16, 03 84 16,6 0,3 0,025 13
7 14 3.5 0.956 0.4 0017 100000 63000 0,0022 G187 ¥ a9 122 2 015 7.8 132 0.1 0,015 1
17 5 1,48 0,56 0,024 40 000 56 000 0,0049 61977 3.8 142 152 63 9 15 0,3 0,02 10
13 6 2,34 095 0,04 85 000 530060 0,0075 * G607 11,1 15,2 16,5 0.3 9 17 0.3 0,025 13
22 ¥ 3,45 137 0.057 70000 45000 0,013 * 627 12, 176 192 03 9.4 196 a3 0,025 12
8 16 4 1,33 057 0,024 a0 008 56000 0,0030 618/8 8 10,1 14 - 0.2 94 146 02 0.015 11
19 & 19 0,735 0,031 20 000 50000 0,0071 619/8 1,1 161 19 03 10 17 03 002 10
22 7 345 1,37 0,057 75000 48 000 0,02 * 803 12,1 17.6 19,2 03 10 20 0.3 3,025 12
24 2 33 1,66 0,071 63 000 40000 0,07 * 628 14,5 19,8 20,6 03 104 2186 0.3 0,025 13
0 17 4 1,43 0,64 0,027 85 004 53000 0,0034 61876 L] 11,1 15 - 0,2 10,4 15,6 0,2 0,015 11
20 6 2,08 1. BES 0,036 80 000 48 000 0,0076 619/9 12 17 179 0,3 1 18 0,3 002 1
24 7 3.4 1.66 007 70000 43 000 0014 * 600 14,4 15,8 21.2 03 11 22 0,3 0,025 13
26 8 4,75 1,96 0,083 60000 38000 0.020 * 29 148 .2 228 03 M4 236 0,3 0,025 12
10 19 5 1438 0,585 0,025 80000 48000 0,0055 61800 LU -7 154 - 6,3 12 17 0.3 0,015 9,4
22 8 2.08 085 0,036 75000 45000 0.010 61900 13 181 18 0.3 12 20 0.3 0,02 83
26 8 4,75 1.56 0,083 67000 40000 0,019 * 5000 14,8 21,2 228 2.3 12 24 03 0,025 12
28 8 4,62 1,96 0,083 63000 40000 0,022 16100 16,7 234 248 08 142 238 03 0,025 13
30 q 54 2,36 0,1 56000 34 000 0,032 * G200 17 232 4B 08 14,2 258 0.6 0025 13
a5 1 8,52 34 0.143 50000 32000 : * 8300 175 269 287 08 142 308 08 003 11
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Single row deep groove ball bearings

d12-22mm
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Principal Basic load ratings Fatigue Speed ratings Mass Designation
dimensions dynamic  static load Reference  Limiting
limit speed speed
d D B G Co Py
mm KM KN rémin ka =
12 21 5 1,43 0.67 0,028 70000 43000 00063 61801
24 -] 2,28 0,98 0,043 &7 000 40000 0,011 51901
28 B 5.4 2,36 0,10 60 000 38000 0,022 * 00T
30 8 5,07 2,286 0,10 56 000 34000 0,023 16101
32 10 7,28 31 0,132 50000 32000 0,037 * 6201
37 12 101 415 0176 45000 28000 0,060 * 6301
15 24 5 1.56 08 0,034 60000 38000 0,0074 61802
28 7 4,36 2.24 0,095 56000 34000 0,016 61902
32 8 5,85 2,85 0,12 50000 32000 0,025 * 16002
32. 9 5,85 2.B5 0,12 50000 32000 0,030 * 6002
35 11 8,06 375 016 42000 28000 0,045 * 6202
42 13 11,49 54 0,228 38000 24 000 0,082 * 6302
17 26 5 1,68 0,93 0,039 56000 34000 0,0082 61803
3Q 7 4,62 2,55 0,108 50000 32000 0,018 61903
35 8 6,37 325 0137 45000 28000 0,032 * 16003
35 10 8,37 325 0,137 45000 28000 5,039 * 6003
40 g 3,56 4,75 0,2 38000 24000 0,048 968203
40 12 8,85 4,75 0,2 38000 24000 0,065 * G203
A0 12 11.4 5.4 0,228 38000 24 000 0,084 6203 ETNS
47 14 14,3 6,55 0,278 34000 22 000 012 * 6303
62 17 229 10,8 0,455 28000 18000 0,27 8403
20 32 ¥ 4,03 2432 0,104 45000 28 000 0,018 g1804
37 9 6,37 3,65 0,156 43000 26 000 0,038 61904
42 B 7.28 4,05 0,173 38000 24 000 0,050 * 16004
42 9 793 4,5 0,19 38000 24000 0,051 98204 Y
42 12 3,85 5 0,212 36000 24000 0,068 * 6004
a7 14 135 8,55 0.28 32000 20000 o.11 * 5204
47 14 15,6 7,65 0,325 32000 20000 0,098 6204 ETNS
52 15 16,8 7.8 0,335 30000 19000 014 * G304
52 15 18,2 9 0,38 gol1,1] 149000 0,14 6304 ETHG
72 19 307 15 0.64 24000 15000 040 6404
22 50 14 14 7.6% 0,325 30 000 19000 012 G2/22
56 16 18,6 9,3 0,39 28 000 18 000 018 6af22
* SKF Explorer beaning
304 SKF

M2

g
Dq | da
Dimensions Abutment and fillet Calculation
dimensions factors
4 th D4 i g dy Da Ta ke fa
- - - mn mmn max max
“m mrm e
1215 182 - 0,3 14 19 0.3 0.0
155 208 214 02 14 22 0a 0:0;5 g';
17 232 248 03 14 26 0.3 0.025 13
167 234 248 03 144 276 03 0.025 13
185 257 274 06 162 278 OB 0,025 12
195 285 35 1 176 314 1 0.03 11
5 178 211 - 0.3 17 23 0.3 15
184 247 258 03 17 26 0.3 8:82 }g
202 27 282 03 17 30 03 0,02 14
205 267 282 03 17 30 0.3 0,025 14
217 29 304 0,6 192 308 08 0.025 13
237 337 363 1 06 364t 0.03 12
17 202 232 - 0,3 19 24 0,3 0.0
204 267 278 03 19 28 03 0.0;5 12
227 295 312 03 19 33 0.3 0.02 14
23 292 34 03 19 32 0.3 0,025 14
a5 327 - 0,6 21,2 358 08 0,02
245 327 35 0.6 212 358 06 n,'uzg : g
239 335 - 0.6 212 358 06 0,03 12
265 374 397 1 226 414 1 0.03 12
324 46 - 1.1 235 555 1 0,035 11
0 24 283 - 0,3 22 ao 0.3 0,015 1
256 314 328 03 22 35 0.3 0.02 12
273 3B - 0.3 22 10 0,3 0.02 15
274 36 362 0.6 232 388 08 0,025 14
272 348 372 08 232 388 06 0,025 14
288 385 406 1 256 414 1 0,025 13
282 396 - 1 256 414 1 0.025 12
304 416 448 1.1 27 a5 1 0.03 12
30,2 426 - 1.1 27 45 1 0,03 12
371 548 - 1 2% &3 1 0,035 11
2 32z 4zl 44 1 27,6 444 1 0,025 14
322 462 - 1.1 29 a7 1 0.0% 12
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Single row deep groove ball bearings

d 25-35mm
= B
] r2 I, Ty
! 1 e — I
! ] o i j
‘ F rz N | ra
DO | —— d 4 S B, |- ——-—--J{ %
Lo O O
Principal Basic load ratings Fatigue Speed ratings Mass Designation Dimensions Abutment and fillet Calculation
dimensians dynamic  static load Reference  Limiting dimensions factors
limit spesd speed
d D B c Co Py d dy L4 B3 nz da Dy Ty K, 1
~ - ~ min min max max
mm kN kN rimin kg = mrm mim =
25 ¥ 7. 4,36 2.6 0,126 33000 24000 0,022 81805 25 B5 333 = 0,3 27 35 0.3 0015 14
42 ] 7,02 43 0,193 36 000 22000 0,045 61905 0.2 36,8 378 0.3 27 40 0,3 0,02 15
47 8 8,08 4,75 0,212 32000 20000 0,060 * 16005 333 40,7 - 03 27 45 03 0,02 15
47 12 11,9 6,55 0,275 32000 20000 0,080 * G005 az 40 422 06 282 438 06 0,025 14
52 g 10,6 6,55 0,28 28000 18 000 0,078 98205 345 44 - 0.6 282 488 0.8 0,025 15
52 15 14,8 7.8 0,335 28 000 18000 0,13 * G205 34 44 46.3 1 306 46,4 1 0,025 14
52 15 17.8 9.8 0,40 280400 18000 012 6205 ETNS 3341 44,5 - 1 30.6 46,4 1 0,025 13
62 17 23,4 11.6 0.49 24000 16000 023 * 6305 36,6 50,4 52,7 11 a2 55 1 0,03 12
g2 17 26 13,4 0,57 24 000 16000 0.2% 5305 ETHYS 36,4 51,7 = 11 32 25 1 0,03 12
80 21 35,8 19,3 0,82 20000 13000 0,53 6405 454 2,9 - 15 il 1.5 0,035 12
28 5B 16 16,8 9,5 0,405 26000 16 Q0 0,18 62/28 w37 49,2 - 1 336 524 1 0,025 14
68 18 251 13,7 0,585 22000 14 000 0,29 63/26 417 56 = 1, 35 €1 1 0.03 13
30 42 T 4.49 2.9 0,146 32000 20000 0,027 61806 30 337 385 - 2,3 32 40 0.3 0,015 14
47 9 7,28 455 0,212 30000 13000 0.051 61906 35,2 41,8 428 0.3 3z 45 43 0,02 14
55 g 11,9 7.35 0,31 28000 17 000 0,085 * 16006 ks 473 - 03 32 53 0.3 0,02 15
55 13 138 8,3 0,355 28000 17 000 0,12 * G006 38,2 46,8 49 1 346 504 1 0,025 18
g2 10 159 10,2 044 22000 14 000 0,12 98206 429 54,4 - 0.6 33.2 58.8 0.6 0,025 14
82 16 20,3 1.2 0,48 24000 15 000 0.20 * 6206 40,4 516 54,1 1 35,6 56,4 1 0,025 14
62 16 234 12,9 0,64 24000 15000 5,18 5206 ETNS 5 52,9 - 1 56.4 1 0,025 13
72 19 28,6 16 0.87 20000 13000 0,35 * 6306 446 59.1 61,9 11 37 65 1 0,03 13
72 18 3258 173 0,74 22 000 14000 0,33 6306 ETNG 425 59.7 = 1.1 ¥ 65 1 0,03 12
an 23 43,6 23.6 1,00 18000 11000 0,74 6406 50,3 697 - 15 41 79 15 0,035 12
a 47 7 4,75 22 0,17 28000 15000 0,030 61807 35 387 43,5 = 0.3 37 45 0.3 0015 14
55 10 8,56 6,8 0,29 26000 16000 0,080 61807 16 484 - 05 382 518 DB 0,02 14
62 It} 13 8,15 0,38 24 000 15000 0,1 * 16007 44,1 53 2 03 37 60 0.3 0,02 14
62 14 16,8 10,2 0,44 24000 15000 0,16 * 6007 438 533 558 1 36 574 1 0.025 15
72 17 27 152 0,68 20000 12000 0,29 * 8207 45,9 60 627 14 42 €65 1 0025 14
7e 17 3.2 17.6 0,75 20000 13000 0,27 6207 ETN9 46,1 61,7 i 11 42 B5 1 0,025 13
a0 21 35,1 19 0,82 19000 12000 0,48 * 6307 49.6 65,4 63,2 15 44 Fal 1,5 0,063 13
100 25 553 31 1.29 16 000 10000 0,95 8407 57,4 795 - 15 485 89 1.5 0,035 12

* SKF Explorer bearng p a g e 4
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Single row deep groove ball bearings

d 40 =60 mm
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Principal Basic load ratings Fatigue Speedratings Mass Dasignation Dimensions Abutment and fillet Calculation
dimensions dynamic  static load Reference Limiting dimensions factors
limit speed speed
d D B [ Cp Fu <l 4 Dy [0 M2 dy D, Ia Ky fo
- e Lo min min max max
rmm kN kM r/min kg - ~m i -
40 52 T 4,94 3.45 018 26 000 16000 0,034 61808 a0} 43,7 48,5 = 0.3 42 50 0,3 0.015 14
62 12 13,8 10 0,423 24000 14 000 0,12 61908 45,9 55,1 - 0,6 432 588 0,6 0,02 15
68 g 13.8 9,15 0.44 22000 14 000 0,13 * 16008 494 58,6 = 0.3 42 65 0.3 0,02 14
B8 15 17.8 11,6 0,49 22000 14 000 0,19 * G003 493 hE.B 61,1 1 44 5 63.4 1 0,025 15
BO 18 325 g 0,80 15000 11 00 0,37 * 6208 52,6 67.4 69,8 1.1 47 73 1 0,025 14
a0 18 35,8 20,8 .88 18000 11000 0,34 6208 ETN9 52 6B.B - 14 47 73 1 0,025 13
ag 23 423 24 1,02 17000 11 00 0.63 * 6308 56,1 738 77 1.5 49 81 1.5 0.03 13
110 27 63,7 38,5 1,53 14000 q000 1,25 6408 62,8 87 - 2 53 a7 2 0,035 12
45 58 7 6,63 6,1 0,26 22000 14 000 0,040 61809 45 481 539 - 03 47 56 0,3 0,15 17
68 12 14 10,8 047 20000 13000 0,14 61909 52.4 606 - 0,6 48,2 648 0.6 02 18
75 10 16,5 10,8 0,52 20000 12000 017 * 16009 55 65,4 - 0.6 48,2 71.8 113 0,02 14
75 16 22,1 14,8 0,64 20000 12000 0.25 * 6009 54,8 65,3 67.8 1 50,8 692 1 0.025 15
85 19 35.1 21,6 092 17 000 11 000 041 * 6208 72,4 75,2 1.1 bz 78 1 0,025 14
100 25 55,3 35 1,34 15000 9500 0,83 * 6309 62,2 82,7 86,7 1,6 54 9N 15 0.03 13
120 29 781 45 1.90 13000 8500 1.55 65409 68,8 5.8 = 2 58 107 2 0,035 t2
50 B5 7 6,76 6.8 0.285 20000 13000 0,052 61810 50 551 59.9 - 03 52 B3 0.3 0,015 17
72 12 14,8 11.8 0.50 19000 12 000 0,14 61910 56,9 65,1 5 0.6 93,2 58,8 0.8 0,02 16
80 10 16.8 1.4 0,56 18000 11000 0.18 * 16010 60 70 - 0.6 53,2 76.8 0.6 0,02 14
80 16 22,9 18 0,71 18 000 11000 0,26 * 6010 59.8 70,3 72,8 1 346 754 1 0.025 15
90 20 37 23,2 093 15000 10000 0.48 * 6210 B2.5 774 8186 1,1 57 23 1 0,025 14
119 27 €5 38 1,6 13000 8500 1,05 * 6310 68,8 81,1 95,2 2 61 ag 2 0,03 13
130 H 87.1 52 22 12000 7500 19 8410 78,5 104 rE 2.1 B4 116 2 0,035 12
55 T2 9 9,04 8.8 0.38 13000 120060 0.083 61811 83 0.8 66,4 - 0.3 57 70 03 0,015 17
a0 13 16,5 14 .60 17000 11000 0,19 61911 632 71,8 = 1 598 754 1 0,02 16
90 n 203 14 0,70 16 000 10000 0,26 * 16011 67 781 - 0.6 582 88,8 06 002 t5
20 18 20,6 21,2 090 16000 10000 0,39 * 8011 68,3 B.7 81,5 1.1 61 84 1 0,025 15
100 21 45,2 29 1,25 14000 9000 0.61 * 6211 69,1 858 89.4 1.5 64 91 1.5 0,025 14
120 29 741 45 1,90 12000 BOCD 1,35 *B311 75.3 89,5 04 2 66 108 2 1Y 13
140 33 9.5 62 2,60 11000 70040 2.3 &1 816 13 = 2.1 B9 126 2 0,035 12
60 78 10 11.9 11,4 0,49 17 000 11000 0,11 51812 80 65,6 72,4 = 0.3 B2 76 0,3 0,015 17
85 43 18,5 14,3 0,60 16 000 10000 0,20 61042 88,2 76,8 - i) &46 BOA4 1 0,02 16
95 s 208 15 0,74 15000 9500 0,28 * 16012 i 83 - 0.6 £3.2 918 0.6 0,02 14
95 18 30,7 23,2 0,98 15000 9500 0,42 * G012 1.3 83,7 B8,5 11 [=3] 89 1 0,025 16
110 22 35,3 38 1,53 13000 8000 0,78 * 6212 5.5 8486 a8 15 68 101 1.8 0.025 14
130 M 85.2 52 220 11000 7000 1.7 * 6312 819 108 112 2.1 72 118 2 003 13
150 35 108 69,5 2,90 10000 6300 2,75 B412 88,1 122 - 21 74 136 2 0,035 12

* SKF Exptorer bearing p ag e 5
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Single row deep groove ball bearings
d 65-85mm
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Principal Basic load ratings  Fatigus Speed ratings Mass Designation Dimensions Abutment and fillet Calculation
dimensions dynamic  static lead Reference Limiting dimensions factors
lienit speed speed
d D B G Ca Pu d dy Dy Dz 19 ds D2 T k: fa
~ - ~ min min max max

mim kN kN /min kg % ~m o -

B5 85 10 12,4 12,7 0,54 16000 10000 0,13 61813 . 85 71,6 784 - 06 68,2 818 0,015 17
20 13 17,4 18 0,68 15000 9500 0,22 61913 73,2 81,8 - 1 69,6 854 1 g,02 17
00 1 225 186 0,83 14 000 2000 030 * 16013 76,5 88,4 - 06 68,2 96,8 0.6 0,02 16
100 18 38 5 1,08 14000 9000 044 * 6013 763 88,7 91,5 11 Fil 94 1 0,025 168
120 23 58,5 405 1,73 12000 7500 .99 * 6213 83,3 102 106 1,5 74 111 1.5 0,025 15
140 33 975 0 2.5 10000 6700 210 * 6313 88,4 116 121 21 7 128 2 0,03 13
160 a7 119 78 3,15 as00 £000 330 6413 a4 131 - 21 79 146 2 4,035 12

0 90 10 12,4 13,2 0,56 15000 9000 0,14 61814 w766 834 - 08 732 868 0.6 0,015 17
100 16 23.8 21,2 0.9 14 000 8500 035 61914 797 90,3 - 1 746 854 1 0,02 168
110 33 29,1 25 1,06 13000 8000 0,43 * 16014 833 B - 0.6 73,2 1086 0.6 0,02 16
110 20 gy 31 1,32 13000 8000 0,60 * G014 829 a87.2 99,9 11 76 104 1 0,025 16
125 24 €3,7 45 1.9 11000 7000 1.05 * 6214 87,1 108 111 1,5 79 116 1.5 0,025 15
150 35 111 68 2.75 9500 6300 2,50 * 8314 85 125 130 21 az 138 2 0,03 13
180 42 143 104 39 8500 5300 4,85 6415 104 146 - 3 86 164 2.5 0,035 12

75 95 10 12,7 14,3 0,61 14000 8500 035 61615 5 B16 8BB4 - 0.6 782 91,8 08 0.ms 17
106 18 24.2 103 0,965 13000 8000 0,37 1815 84,7 95,3 - 1 79.6 100 1 0,02 14
110 12 286 27 1,14 13000 8000 0,38 16115 88,3 102 = 0.6 T 108 0.3 0,02 16
115 13 0.2 a7 1,14 12000 7500 048 * 16015 88,3 102 - 0.8 782 111 0.6 0,02 16
115 20 418 339 1,43 12000 7600 0,64 * 6015 87,9 102 106 11 81 108 1 0,025 16
130 25 BB,5 49 2,04 10000 6700 120 * 6215 az1 113 117 1.5 84 121 156 0,025 15
160 &7 115 765 3 9000 5600 3.00 * 6315 101 133 138 24 87 148 2 0,03 13
190 45 153 114 4,15 8000 5000 6.80 8415 10 1hd - 3 23] 174 2.5 0,025 12

80 W00 10 13 15 0.84 13000 B OO0 0,15 61816 B0 865 93,4 - a5 B32 8648 0.6 0015 17
110 16 25,1 204 1,02 12000 7500 0,40 61916 80.8 100 102 1 86 105 1 0.02 14
125 14 351 315 1,32 11000 7000 0,80 * 16016 95,3 110 - 0.8 83,2 121 0,6 002 16
125 22 43,4 0 1,66 11000 7000 0,85 * 6016 94,4 LA R 114 11 86 118 1 0,025 16
140 26 728 55 2.2 9500 6000 1,40 * H216 101 t22 127 2 91 123 2 0,025 15
17¢ 3% 130 885 3,25 8500 5300 380 * 8316 108 142 147 21 92 158 2 0,03 13
200 48 163 125 4,5 7500 4800 800 6416 17 162 - 3 96 184 25 0,025 12

a 1o 13 18,5 208 0,88 12000 7500 027 1817 &  gagz 102 - 1 89,8 105 1 0,015 17
120 18 319 430 1,28 11000 7 000 Q.55 61917 96.4 103 = 11 9N 114 1 .02 16
130 14 35,8 32,5 137 11000 6700 0,63 * 16017 100 115 - 0.6 as.2 126 0.6 ,02 16
130 22 52 3 1,76 11000 6700 0,89 * G017 99,4 116 113 11 74 123 1 0,025 16
150 28 87.1 64 2,5 $000 5800 1,80 * 6217 106 130 134 2 o4 141 2 0,025 15
180 41 140 96,5 3,585 8000 5000 4,25 * 6317 15 151 155 3 99 166 25 0.02 13
210 52 174 137 4,75 7000 4 500 9,50 8417 123 17 = 4 105 190 3 0,025 12

* SKF Explorer bearing p ag e 6
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Principal Basicloadratings  Fatigue Speedratings Mass Designatian Dimensions Abutment and fillet Calcutation
dimensions dynamic  static load Reference Limiting dimensions factors
limit speed speed
d D B c Gy Py d o D; Dy Ha2 dy [N & K fa
= o L Tt min max max

mm kM KM r/rin kg = me mm P

90 115 13 19,5 22 05 11000 7000 0,28 61818 %0 982 107 _ 9 045 110 1 0.015 17
125 18 332 315 1,23 11000 6700 0,58 61918 101 114 117 151 ] 119 1 002 16
140 16 43,6 38 1,56 10000 6300 .85 = 16018 107 123 = 1 94,6 135 1 0,02 16
140 24 60,5 50 1,96 10 000 6300 115 * BOT8 106 124 128 1,5 o7 133 15 0,025 16
160 30 101 735 28 8500 5300 215 * G218 113 138 143 2 101 149 2 0,025 15
190 43 151 108 38 7300 4 800 4,80 * 6318 171 159 164 3 104 178 25 0,03 13
225 54 186 150 5 6700 4300 11,8 6418 132 181 _ 4 110 205 3 0.035 12

85 120 13 16,9 228 0,93 11000 6700 0,30 61819 85 103 112 _ 4 @E 115 1 0,015 17
130 18 3.8 33,5 1,43 10000 6300 0.61 61919 106 118 122 11 101 124 1 d.02 17
145 16 44,8 41,5 1,63 8500 6003 0.89 * 1609 112 128 = 1 996 140 1 0,02 16
145 24 63,7 5 2,08 4500 6000 1,20 * 6019 111 195 133 1,5 102 448 15 0,025 16
170 32 114 815 3 8000 5000 2,860 *6219 118 146 151 21 106 159 2 0,025 14
200 45 159 118 4,15 7000 4 500 5,65 * 6319 128 167 172 3 109 186 25 03 13

100 125 13 19,9 24 2,95 10 000 6300 0.21 61820 100 108 117 - 1 105 120 1 0,018 17
140 20 423 41 1,63 8500 & 000 0,83 61920 113 127 i 11 106 134 t n.og 18
150 16 5.2 a4 1,73 9500 5600 0,91 * 16020 116 134 - 1 105 145 1 0,02 17
150 24 63,7 54 2,04 9500 5600 1,25 * 6020 116 134 138 1.5 107 143 156 0,025 16
180 24 127 a3 335 7 500 4 BOO 215 * 6220 135 155 160 21 11 165 2 0,025 14
215 47 174 140 4,75 6700 4 300 7.00 6320 136 179 184 3 114 20 25 0,03 13

105 130 13 20.8 19,6 1 10 000 6300 0,32 61821 05 112 123 - 1 110 125 1 0.Ms 13
145 20 44,2 44 1.7 9500 5600 0,87 61821 118 132 - 1,1 111 139 1 002 17
160 1B 54 51 1,86 8500 5300 1,20 * 16021 193 142 - 1 110 155 1 Q.02 16
160 26 76,1 85,5 24 8500 5300 1,80 * 6021 123 143 147 2 116 149 2 0,025 16
180 36 140 104 3,65 7000 4 600 3,70 * 623 131 163 167 21 117 178 a 0.025 14
225 48 182 153 51 5300 4000 8,25 6321 142 188 - 3 119 o1 2.5 0,03 13

110 140 16 281 26 1,25 9500 5600 0,60 61822 1% 119 151 - 1 115 135 1 0.015 14
150 20 436 a5 1,66 9000 5600 0,90 61922 123 1Ay - 1 116 144 1 0,02 17
170 19 60,2 57 2,04 8000 5000 1,45 * 16022 130 150 o 1 115 165 1 0.02 18
170 2B 85,2 73,5 24 8000 5000 1,95 * 6022 129 151 155 2 119 181 2 0,025 14
200 38 151 18 4 8 700 4300 4,35 * G222 138 172 177 21 122 188 2 0,025 14
240 50 203 180 5.7 G000 3800 9,55 §322 150 200 i 3 124 298 2.5 0,03 t3

* SKF Explorer bearing a e 7
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Double row deep groove ball bearings

SKF double row deep groove ball bearings
{2 fig KB} correspond in design to single row
deep groove ball bearings. They have deep
uninterrupted raceways and high conformity
between the balls and raceways. They are
able to carry axial ioads acting in both direc-
tions in addition to radial loads.

Double row deep groove ball bearings are
very suitable for bearing arrangements
where the load carrying capacity of a single
row bearing is inadequate. For the same
outside and bore diameters, double row
bearings are slightly wider than single row
bearings but have considerably higher load
carrying capacity than single row bearings
inthe 62 and 63 series.

Flgn

Fig A

392

Bearing data - general

Dimensions

The boundary dimensions of SKF double row
deep groove ball bearings are in accordance
with |SC 15:1998.

Tolerances

SKF double row deep groove ball bearings
are produced to Normal tolerances. The
values for folerances correspond to ISO
492:2002 and can be found in table B on
page 125.

Internal clearance

SKF double row deep groove pall bearings
have Narmal radiai internal clearance as
standard. The clearance limits are as speci-
fied in 1ISO 5753:1991 and can be found in
table H on page 297,

Misalignment

Misalignment of the inner ring relative to the
outer ring of a double row deep groove ball
bearing can anly be accommodated by
force, which leads to increased ball loads
and cage forces and a reduction in bearing
service life, For this reason, the maximum
permissible angular misalignment is two
minutes of arc. Any misalignment of the
bearing rings will result in increased noise
during operation.

Cages

SKF double row deep groove ball bearings
are fitted with two glass fibre reinforced poly-
amide 6,6 cages (= fig B). designation
sulfix TN9.

Note:
Daouble row deep groove ball bearings with
pelyamide 6,6 cages can be operated at
temperatures up to +120 °C. The lubricants
generally used for relling bearings do not
have a detrimental effect on cage properties,
with the exception of a few synthetic cils and
greases with a synthetic oil base, and lubri-
cants containing a high proportion of EP
additives when used at high temperatures.
For detailed Information regarding the
temperature resistance and the applicability
of cages, please refer to the secticn *Cage
materials”, starting on page 140,

okKF

Minimum load
In order to cbtain satisfactory operation,
double row deep groove ball bearings, ke
all ball and roller bearings, must be subjected
to a given minimum load, particularly if they
are to operate at high speeds or are subjected
to high acceleralions or rapid changes in the
direction of load. Under such conditions the
inertia forces of the balls and cages, and the
friction in the lubricant, can have a detrimental
effect anthe rolling canditions in the bearing
arrangement and may cause damaging
sliding movements to ocecur between the
balls and raceways.

The requisite minimum load to be applied
to double row deep groove ball bearings can
be estimated using

2/3 d 2
—k f¥n m
Fom =k (1 000) (1 oo)

where

Frm = minimum radial load, kN

ke =minimum radial load factor
(= product table)

v =oil viscosity at operating
temperature, mm?/s

n =rotational spesad, r/min

dm =bearing mean diameter
=0,5{d+ 0D}, mm

When starting up at low temperatures or
when the lubricant is highly viscous, even
greater minimum loads may be required.
The weight of the components supported by
the bearing, together with external forces,
generally exceeds the requisite minimum
load. [f this is not the case, the double row
deep groove ball hearings must be sub-
jected to additicnal radial load.

Axial load carrying capacity

If double row deep groave ball bearings are
subjected to a purely axial load, this axial
load should generally not exceed the value
of 0.5 Gy. Excessive axial loads can lead to
a substantial reduction in bearing life.

page 8

SKF

Equivalent dynamic bearing load

P=F whenF,/Frse
P=05F +YF, whenF/F.>¢e

The factors e and Y depend on the relation-
ship fg Fo/Cyp. where fy is a calculation factor
{=» product table), F, the axial component of
the load and Gy the basic static load rating.

I the bearings are mounted with the usual
fits {shaft tolerance j5 or kb, depending on the
shaft diameter, and housing bore tolerance
J7) the values for e and Y givenin table £
can be used to calculate the equivalent load.

Equivalent static bearing load
Po=06F.+0,5F,

If Py < F,, Py = F, should be used.

Table

Calculation factors for double row deop groove
ball bearings

1 Fo/Cy e Y

0,172 0,19 2,30
0,345 0,22 199
0,689 8,26 1.7
1,08 0,28 1,55
1,38 0,30 145
2,07 0,34 131
345 0,38 115
517 0,42 1.04
6,80 0,42 1,60

Intermediate values are cbitaingd by linear interpalation

393



Doubie row deep groove ball bearings
d 10-85mm

i—-—B
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Principal Basic load ratings Fatigue Speed ratings Mass Designation pimensions Abutment and filtet Caleculation
dimansions dynamic static load Reference  Limiting dimensions factors
limit speed spead
d D B G Ca Fy d d- Dy ra dy Dy Ta ke fo
= e min [t Ul max max
mm ki kN r¥min kg = mr mm -
i0 30 14 9,23 52 0,224 45000 22000 0,049 4200 ATND 10 18,7 233 08 14 26 0.6 0,05 12
12 32 14 10,6 6.2 0,28 36 000 20 0040 0,083 4201 ATNS 12 18.3 25,7 0.6 16 28 0.6 0,05 12
37 17 13 7.8 0325 34 000 18 000 0,082 4301 ATN9 20,5 28,5 1 17 32 1 0,06 12
15 35 14 1.9 75 0,32 32000 17 000 0,058 4202 ATNS 15 21,5 29 0,6 19 a1 0.6 0.05 13
42 17 14,8 25 0,405 28 000 15 000 0,120 4302 ATN9S 24.5 25 1 20 37 1 0,06 13
17 4 16 14,8 9.5 0,405 28000 15000 0,080 4203 ATH9 17 243 327 0.6 21 36 0.6 0,05 13
47 19 19,5 13.2 0,56 24 000 13 000 0,16 4303 ATNS 28.7 8.3 3 22 42 1 0,06 13
20 47 18 17.8 12,5 0,53 24000 13000 a,14 4204 ATNG 20 29,7 383 1 25 42 1 0,05 14
52 21 234 16 0,68 22000 12 000 0,21 4304 ATNG 31.8 422 11 26,5 45,6 1 Q.08 13
25 52 18 19 146 0,62 20000 11000 0,16 4205 ATNS < 428 1 30 47 1 0,05 14
62 24 e 224 085 18000 10 €00 0,34 4305 ATNS 313 48,7 1.1 31,5 555 1 0.06 13
30 62 20 26 20,8 0.88 17 000 9500 0,26 4206 ATNS 3 40,8 51,1 ¥ 35 57 1 0,0& 14
T2 27 41 30 1,27 16000 8500 050 4306 ATNG 43,9 58,1 1.1 38,5 B5,5 ] 0,06 13
35 T2 23 351 285 1.2 15000 8000 0,40 4207 ATNG & 47,5 58.5 1.1 41.5 65,5 1 0.05 14
80 A 50.7 3a 1.63 14000 7500 0,69 4307 ATNS 48,5 B5.4 1,5 43 72 1.4 0.08 13
40 80 2 371 325 137 13000 7 000 0,50 4208 ATNG 40 54 4] 1.1 46,5 73,5 1 0,05 15
an 33 55,3 45 19 12000 5700 0,95 4308 ATNS 56.9 73.1 1.5 48 82 15 0,06 14
45 85 23 39 36 1,53 12000 6700 0.54 4209 ATND 45 59,5 715 1.1 51,5 78.5 1 0.05 15
106 36 68,9 56 2.4 11000 6000 1,25 4309 ATNG B35 81.5 155 53 92 1,5 0,06 14
50 50 23 41 40 1.7 11000 5000 0,58 4210 ATNS 50 B55 775 11 56.5 B35 1 0,08 15
110 40 81,9 9.5 2.9 10000 5300 1,70 4310 ATNG 70 90 2 &1 99 2 0,06 14
35 100 25 44.9 44 1.9 10000 5600 0,80 4211 ATND & 1.2 83.8 1.5 G3 a2 1,4 0.0% 16
120 43 97.5 83 3.45 8000 5 000 215 4311 ATNG 78.5 58,5 2 64 111 2 0,06 14
80 110 28 7.2 o5 2,38 9500 5300 1,10 4212 ATNS 8¢ 756 90,4 15 63 102 1,5 D05 15
130 46 mz o8 4,15 8500 4500 2,65 431ZATNS 83,1 107 21 71 1139 2 0,06 14
65 120 31 67 6 &7 2,8 8500 4800 145 4213 ATND 85 829 951 1,5 73 12 1.5 0.05 15
140 48 121 106 4.5 8000 4 300 3,25 4313 ATNS B35 115 2.1 76 129 2 006 14
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Principal Basic load ratings  Fatigue Speedratings Mass Designation Dimensions Abutment and fillet Caleulation
dimensions dynamic static load Reference  Lirniting dimansionsg factors

r:i,mit speed speed 4 g 5 " 4 "
1 1 17
d D B C Ca " ] = s R Da ;;ax k; 1
mrm kN KN rfmin kg - mm mm —
70 125 3 702 73,5 3.1 8000 4300 1,50 4214 ATNS i 89,4 106 1.5 78 117 15 0,05 15
150 51 138 125 5 7000 3800 385 4314 ATHS 98,7 124 24 a1 139 2 0.06 14
75 130 At 728 30 3,35 7500 4000 1,60 4215 ATNS 75 96,9 114 1.5 B3 122 1.5 0,05 16
160 &5 166 143 5,5 6700 3600 4,80 4315 ATNG 103 132 21 88 143 z 0,06 14

80 140 33 80,6 80 3.6 7 000 3800 2,00 4216 ATNS 80 102 120 2 it] 131 2 0.05 16
g6 150 36 93.6 102 4 7000 3600 2585 4217 ATHS 85 105 125 2 94 141 2 0.05 15
90 160 40 112 122 4,85 300 3400 3,20 4218 ATND b0 114 136 2 9 1561 2 0,08 15
100 180 46 140 156 56 5600 3000 4,70 4220 ATNG ™ 130 154 21 11 169 2 0,05 15
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Single row angular contact ball bearings

Load carrying capacity of bearing pairs
The values for basic load ratings and fatigue
load limits given in the product table apply
to single bearings. For bearing pairs mounted
immediately adjacent to each other the
following values apply:

basic dynamic load rating for

standard bearings in alt arrangements and
for SKF Explorer bearings in back-to-back
or face-to-face arrangement

C=1,62x Csingle bearing

basic dynamic load rating for SKF
Explorer bearings in tandem arrangement
C=2x Csingle beanng

basic static load rating
Co=2xCp singie bearing

fatigue load fimit
Py=2xPy single bearing

Minimum load

In order to provide satisfactory operation,
angular centact ball bearings, like all ball and
roller bearings, must always be subjected to
a given minimum load, particularly if they are
to operate at high speeds orare subjected
to high accelerations or rapid changes in the
direction of load. Under such conditions the
inertia forces of the balls and cage, and the
frictior in the lubricant, have a getrimental
influence on the rolling conditions in the
bearing arrangement ang may cause dam-
aging sliding movements 10 occur between
the balls and raceways.

The requisite minimum load to be applied -

to single bearings and bearing pairs arranged
in tandem can be estimated using

o ol Cg ndm 2
am= "% 1000 \100000

and for bearing pairs arranged back-to-back
or face-to-face from

208 14 A2
Frm=be (o0 o)
. r(1000 100

412

Table
MiMmum load factors
Bearing Minlmum load factors
saries ky k.
72BE 14 0,085
728 1,2 0,08
T38E 1.6 0.1
T3B 14 0,09
where

Fam = minimurn axial load, KN

Frn = minimum radial load, kN

Co = basic static load rating of single
bearing, or bearing pair, KN
(= product table)

K, = minimum axial load factor according
to table

k, =minimum radial load factor according
to table

v =il viscosity at operating
temperature, mm2/s

n =rotational speed, r/min

dn =bearing mean diameter
=0,5(d+D}, mm

When starting up at low temperatures or
when the lubricant is highly viscous, even
greater minimurm loads may be required.
The weight of the components supported by
the bearing, together with external forces,
generally exceeds the requisite minimum
ioad. If this is not the case, the angular con-
tact ball bearing must be subjected to an
additional load. Single bearings and bearing
pairs arranged in tandem can be axially pre-
loaded by adjusting the inner or outer rings
against each other, or by using springs.

SkKF

Equivalent dynamic bearing load
For single bearings and bearings paired in
tandem

P=F when F/F.<1,14
P=035F+0,57F, whenF/F,>114

When determining the axial force F, reference
should be made to the section “Determining
axial force for bearings mounted singly or
paired in tandem™.

For bearings mounted in pairs arranged
back-to-back or face-to-face

P=F+055F,
P=057F +0,03F,

when F/F,=1,14
when Fy/F, > 1,14

F, and F, are the forces acting on the
bearing pair.

Equivalent static bearing load
For single bearings and bearings paired in
tandam

Pp=C5F +0,26F,

If Py < F;, then Py = F, should be used. When
determining the axial force F; reference
should be made to the section “Determining
axial force for bearings mounted singly or
paired in tandem”.

For bearings mounted in pairs arranged
back-to-back or face-to-face

Po=F,+0,52F,

Frand F, are the forces acting on the
bearing pair.

SKF

Determining axial force for bearings
mounted singly or paired in tandem
When aradial toad is applied, the load is
transmitted from one raceway to the other
at an angle to the bearing axis and an inter-
nal axial force will be induced in single row
angular contact ball bearings. This must be
considered when calculating the equivalent
bearing loads for bearing arrangements
consisting of two single bearings and/or
bearing pairs arranged in tandem.

The necessary equatiens are given in
table £}, page 414, for the various bearing
arrangements and load cases. The equations
are only valid if the bearings are adjusted
against each other to practically zero clear-
ance, but without any preload. In the arrange-
ments shown, bearing A is subjected to a
radial load F5 and bearing B to aradial load
Frg. Both Fra and Fg are always considered
positive even when they act in the direction
opposite to that shown in the figures. The
radial loads act at the pressure centres of
the bearings {see dimension a in the
product table).

Variable R

The variable R from table {1 takes into
account the contact conditions inside the
bearing. The values for R can be cbtained
from diagram B, page 415, as a function of
the ratio K,/C. K; is the external axial load
acting on the shaft or on the housing and Cis
the basic dynamic load rating of the bearing,
which must accommaodate the external axial
load, ForKz;=0use R=1.

Page 11 13



Single row angular contact ball bearings

Axial loa of bearing arrang t

and/or bearing pairs in tandem
Bearing arrangement

Load case

ing two single row B or BE design

Axial forces

Table [}

ball t

L

Case 1a
Fea 2Fig
Ka =0

Faa=RFa

Fas=Fan+ Ka

Case 1b
Fin <F
Ka =R (Fig - Fea)

Fas=RFea

Fag=Faa+Ka

Case 1c
Fa <Fig
Ka <R (Fa-Fa)

Faa=Fag-Ka

Fa=RFg

Fra

414

Case 2a
Fra =Fig

Ky =0

Fan=Fag+ Ky

Fas=RFmg

Case2b
Fea > Frg
Ka 2R{Fa-Fa)

Faa=Fag+ Ky

Fas=RFa

Case 2c
Fra =>Fa
Ka < R(Fa-Fa)

Fax=RFa

Fag=Faa-Ky

SKF

mounted in random order; when
arranged back-to-back or face-to-
face there will be a moderate preload

mounted in random order; when
arranged back-to-back or face-to-
face there will be a heavy preload
Pressed steel cage, ball centred
Machined brass cage, ball centred,
different designs are identified by

One locating slot in the outer ring

Two locating slots in the outer ring,
positioned at 180° to each other
Injection moulded cage of glass fibre
reinforced polyamide 6,6, ball centred
Injection moulded cage of polyether-
etherketone (PEEK), ball centred
Dimensional and running accuracy

Dimensional and running accuracy

Pressed window-type brass cage,

Diagram

Supplementary designations GB Bearing for universal matching
The designation suffixes used to identify
certain features of SKF single row angular
contact ball bearings are explained in the
following. GC Bearing for universal matching
A 30°contactangle
AC 25°contactangle
B  40°contactangle J
CA  Bearing for universal matching in M
random order; when arranged back-
to-back or face-to-face the axial afigure, e.g. M1
internal clearance will be smaller N1
than Normal (CB) N2
CB Bearing for universal matching in
random order; when arranged back- P
to-back or face-to-face the axial
internal clearance will be Normal PH
CC Bearing for universal matching in
random order; when arranged back- P5
to-back or face-to-face the axial to ISO tolerance class 5
internal clearance will be greater P6
than Normal (CB) to ISO tolerance class 6
DB Two bearings matched back-to-back W64 Solid Oil filling
DF  Two bearings matched face-to-face Y
DT Two bearings matched in tandem ball centred
E Optimized internal design
F Machined steel cage
GA  Bearing for universal matching
mounted in random order; when
arranged back-to-back or face-to-
face there will be a light preload
SKF

415



Single row angular contact ball bearings

d 10-30mm
i -
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Principal Basicload ratings  Fatigue Speed ratings Mass Designaﬁons” . Dimensions Abutment and fillet dimensions
dimensions dynamic  static Ioad Pefar-  Limiting Universally Basic
lirnit ence speed matchahle design
d D = c Cy Py spued bearing bearing d dy ds By g faa a dy D. Dy ty o
- ~ s min min min max T max max
mm kN kM rfmir kg = mm mrn
0 330 0§ 7,02 3,35 0,14 30000 30000 0,030 7200 BECBP 7200 BEP 10 18,3 146 220 06 [ike] 13 14,2 26,8 7B 0.6 03
2 32 10 761 3.8 0.16 26000 26000 0,036 7201 BEGBP 7201 BEP 12 20,2 16,6 25 0§ 03 144 16,2 27.8 29.6 08 0.3
37 12 10,6 5 0,208 24000 24000 0,063 = 7301 BEP 21,8 17 28.3 1 0.6 16,3 17,6 314 3z8 1 0.6
15 35 1 o5 5,1 0,216 26000 26000 o045 = 7202 BECBP - 15 227 19 27 8 0B 03 16 19,2 30,8 32,6 06 03
35 1 8,84 48 0,204 24000 24000 0,045 - 7202 BEP 227 19 27.8 06 03 16 19.2 308 32,6 0B 0.3
42 13 13 8.7 0,28 20000 20000 0,081 732 BECBP  T302BEP 26 20,7 32,6 1 06 18.6 20,6 36,4 ar.e 1 08
17 40 12 11 5,85 0,25 22000 22000 9.084  *T203BECBP - 17 26,3 217 1.2 ] 0,6 18 21.2 358 35.8 G.6 0,8
40 i2 104 55 0,236 20000 20000 - 7203 BEP 253 21,7 31,2 0.6 0.6 18 21,2 35.8 35.8 0.6 0.8
40 12 11,1 6.1 0,26 20000 20000 0.064 - 7203 BEY 26,3 217 31,2 06 0.8 18 212 358 35,8 06 08
40 12 1 5,85 0.25 22000 22000 0,070 * 7203 BECBM - 26,3 217 31,2 0,6 0.6 18 21.2 358 3548 06 0.8
47 14 15.8 8.3 0,355 189000 19000 011 T303BECBP 7303 BEP 287 228 38,2 1 0.6 20,4 22,6 414 42,8 1 0,6
20 47 14 14 8.3 0,356 18000 18000 01 7204 BECBP 7204 BEP 20 30,8 259 37 1 0.6 21 25,6 414 42,8 t 0.6
47 14 14 8.3 0,255 18000 18000 o 7204 BECBY - 30,8 258 37 1 0.6 21 256 41,4 428 1 0,6
47 14 13,3 7,65 0,325 18000 19000 0,11 7204 BECEM - 30,8 258 a7 1 0.6 21 258 41,4 428 1 0.6
52 15 19 10 0,425 18000 18000 0,14 % 7304 BECBP - 333 26,8 40.4 1.1 0.6 228 27 45 47.8 1 0.6
52 15 17,4 9.5 04 18000 16000 0,14 - 7304 BEP 333 28.8 40,4 11 0.6 228 27 45 47.8 1 0,6
ha 15 19 104 0,44 16000 16000 3,15 7304 BECBY T34 BEY 333 26,8 40,4 1.1 0,6 228 27 45 47.8 1 0,6
52 15 19 0,426 18000 18000 315 * 704 BECEM - 333 26,8 40,4 1,1 0,6 228 27 45 47,8 1 0,6
25 52 15 15,6 10 0.43 17000 17000 0,12 * 7205 BECBP - 25 36,7 30,9 415 3 0.6 23,7 an6 46,4 47.8 1 0.8
i L 14,8 9.3 0.4 15000 15000 013 e 7205 BEP 36,1 209 41,5 1 06 23,7 .6 46,4 47.8 1 0.8
52 15 15,6 10,2 0,43 15000 15000 0,13 7205BECHY 7205 BEY 36,1 30,9 41,5 1 0.6 23.7 30,6 46,4 47 8 1 0.6
52 15 156 10 0,43 17000 17000 0,14 * 7205 BECBM - 36,1 209 41,5 1 0.6 24,7 306 46,4 47.8 1 0,6
62 17 26,8 153 0,655 15000 15000 0,23 + 7305 BECBP - a88 324 481 1.1 0.6 268 32 53 57.4 1 0.6
62 17 24,2 14 06 14000 14000 0.23 - 7305 BEP 298 32,4 48,1 1.1 0.6 26,8 32 55 57,8 1 0.6
62 17 26 156 {.655 14000 14000 024 7305 BECBY 7305 BEY 39,8 32,4 48,1 1.1 0.6 26,8 a2 55 57.8 1 0.5
62 17 26,5 15,3 0,855 15000 15000 0,24 + 7306 BECBM - 39,8 32,4 481 1.1 0.6 26,8 32 55 57,8 1 0.6
30 82 18 24 158 {0,855 14000 14000 0% + 7206 BECBP = ) 42,7 35,1 30,1 1 0.6 273 358 56,4 57.8 1 0.8
&2 16 225 143 0.61 13000 134000 019 = T208 BEP 427 361 50.1 1 0.6 273 358 564 57.8 1 0.6
52 15 238 15,8 0,655 13003 134000 021 7206 BECBY 7206 BEY 427 36.1 50,1 1 0.6 273 356 56.4 57.8 1 0.6
62 1B 24 15,8 0,655 14000 14000 021 * 7206 BECBM - 427 36,1 50,1 1 06 273 56 56,4 57.8 5| 0,6
72 18 36,5 212 08 13000 13000 0,33 * 7306 BECBP - 46,6 37,9 56,5 11 0.8 3 a7 &5 67.8 # 0.8
T2 19 32.5 19,3 0,815 12000 12000 0,33 = 7308 BEP 48,6 37.9 86,5 11 06 a1 37 85 E7.B 1 0.6
i 19 4.5 21,2 0.8 12000 12000 Q37 7306 BECBY 7306 BEY 46,6 ar.g 56,5 1.1 06 fed | 37 85 B7.8 1 0.6
72 18 35.5 .2 08 13000 13000 437 * 736 BECEM - 45,6 379 56,5 11 0,6 at ar 85 67.8 1 0.6

* SKF Explorer bearing
" For available final variants = matrix 1 on page 417
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Single row angular contact bail bearings

d 35-55mm
i
fa T, fa n
T "/ K =
— ; [CF . I
Ty n Fa T X |
- \
D Dy ds d o B, ﬁ——% d
/ JJ
At SN K
L B 5 :
Loa -
Principal Basic load ratings ~ Fatigus Speedratings Mass Designations™ Dimensions Abutment and fillet dimensians
dimensions dynamic  static load Refer-  Limiting Universally Basic
limit ance speed matchable desgign
d D B C Cp Py speed beanng bearing e dyq dz oy ria T34 a dy O, D, Fa Ta
~ - - min Trine min rax max max max
mm kN kM r/rmin kg - mm mr
B 72 17 3 20,8 0,88 12000 12000 0,28 7207 BECBP - 35 497 42 58.3 et 06 <3| 42 65 67.8 1 086
72 17 281 18 0815 ook 11000 0.28 - 7207 BEP 48,7 42 58.3 11 0.6 eyl 42 85 87.8 2] 0,6
2 17 30,7 20,8 0,88 11000 11000 0.30 7207 BECBY T207 BEY 49,7 42 58.3 1.1 0.6 31 42 65 678 1 0.6
727 3 20,8 0,88 12000 12000 0,30 * 7207 BECBM = - 49,7 42 583 1.1 06 N 42 65 67.8 1 08
B0 21 415 285 114 1000 11000 0,45 * 7307 BECBP - 52.8 43,6 533 1.5 1 a5 44 7 74,4 1.5 1
8 21 39 245 1.04 10000 19000 0,45 - 7307 BEP 52,8 43,6 63,3 15 1 35 44 71 744 1i5 1
80 21 39 24,5 1,04 10000 10000 0,49 7307 BECBY 7307 BEY 52,8 43,6 63,3 1.4 1 35 44 71 744 1.5 3
B 21 41,6 285 1,14 1000 11000 0.49 * 7307 BECBM - 52,8 43,6 63,3 1.5 1 a5 44 i 4.4 1.9 1
40 80 18 36,9 26 T4 11000 11000 0,37 * 7208 BECBP = 40 56,3 48,1 85,6 1.4 08 34 47 73 758 1 0.6
80 18 34.5 24 1,02 10000 10000 0.a7 - 7208 BEP 58,3 48,1 65,6 11 08 a4 47 73 758 1 06
an 18 364 268 1.1 10000 10000 0.38 7208 BECBY T208 BEY 56,3 48,1 65,6 AL 0.8 34 47 73 75,8 1 0,6
80 18 36,5 26 1.1 11000 11000 0,39 * 7208 BECBM - 56,3 481 65,6 14 086 34 a7 73 75,8 A DB
Bl 18 34,5 24 1,02 10000 10000 0,39 - F208 BEM 58,3 43,1 53,6 11 0,6 24 47 73 75,8 1 0B
o0 23 a0 325 137 10000 1¢000 0,61 + 7308 BECEP - 59,7 49,6 716 156 1 o] 49 a1 24.4 1,5 1
90 23 46,2 : 1,13 9800 9000 0,61 - 7308 BEP 59,7 49.6 716 1.5 1 3% 49 a1 B4.4 1.5 1
o0 23 494 33,5 1.4 9000 5000 0,64 73008 BECBY 7308 BEY 59.7 49,0 71,6 1.5 1 3g 49 81 84,4 1.5 1
80 23 i) 3245 137 10000 10000 0.68 = 7308 BECBM - 59,7 496 716 1.5 1 35 49 81 34,4 1.5 1
45 25 19 <l 285 1,22 10000 10000 0,42 * 7200 BEECBP - 45 60.9 52,7 702 1.1 0.6 37 52 78 80,8 1 0.6
g5 19 35.8 25 112 Q000 9000 042 - 7200 BEP 60,9 52,7 70,2 1.1 B8 a7 52 78 80,8 1 06
85 19 37.F 28 1.2 9000 9000 0,43 7209 BECBY 7209 BEY 60,9 52,7 .2 1,1 0.8 37 52 78 80,8 1 0.6
85 19 38 285 122 10000 10000 0.44 * 7200 BECEM = 60,9 52,7 70,2 1.1 0.6 37 52 78 80.8 1 0.6
100 25 61 40,5 1.73 9000 8000 0.82 * 7308 BECBP - 66,5 55,3 798 1.5 1 43 54 2l 94,4 1,8 1
100 25 55,9 37.5 1,73 8000 8000 0,82 = 7309 BEP 66,5 55,3 78.8 1.5 1 43 54 a1 Gd 4 1.5 1
100 25 60,5 415 173 2000 8000 0,86 7309 BECBY 7309 BEY 66,5 553 79,8 1,5 1 43 54 o1 94,4 155 1
100 25 g1 40,5 173 9000 8000 0,90 = 7308 BECBM - 66,5 55,3 To.8 1,5 1 43 54 91 94,4 1.9 1
80 o] 20 40 3 1,32 9000 2000 Q.47 * 7210 BECBP 5 50 65.6 577 75.2 1.1 6 33 57 83 85,8 1 0.6
ot 2Q 377 285 1.22 §500 8500 0,47 - 7210 BEP 65,8 577 752 1.1 06 35 57 83 86,8 1 06
g0 20 39 30,5 1,29 8500 8500 0,47 7210 BECBY T210 BEY 65,8 577 5.2 1) 0.6 38 57 a3 858 1 0.6
80 20 40 31 1,32 9000 3000 0,51 *7210BECBM - 63.8 877 75.2 1,1 0.6 39 57 &3 858 1 08
1o 27 75 51 216 8000 8000 1.04 = 7310 BECBP - 73,8 61,1 88,8 2 1 47 61 59 104 2 1
"o 27 68.9 47,5 2 7500 7 500 1,04 - 7410 BEP 738 61,1 88.8 2 1 47 81 99 104 2 1
110 27 741 81 22 7500 7 500 1,13 7310 BECBY 7310 BEY 3.8 611 88.8 2 1 a7 &1 99 104 2 g
1o 27 75 51 216 2000 2000 1,18 «*7MO0BECBM - 738 61.1 88,8 2 1 47 61 99 104 2 1
55 100 2 48.8 38 1.63 7500 7 600 0,62 7211 BECBP 7211 BEP 55 724 63,6 83,7 1.8 1 43 64 91 84 1.5 1
100 21 48,8 38 1,63 7500 7500 0,62 7211 BECBY 7211 BEY 72,4 63.6 83.7 1.5 1 43 iz} a1 84 1.8 1
106 2 46,2 38 153 7500 8000 0.66 7211 BECBM = 24 63.6 83,7 1.4 1 43 4 a1 24 15 1
* SKF Explorer bearing

"' For available final variants - matrix 1 on page 417
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Single row angular contact ball bearings

d 55-80mm
B
= ¥y M Iy . fa = > 3 oy
: . = ZSNy
r r : ! - g
o 1\\ ‘ fa Ta :
|
i |
D D,dy ; >_ d o D, i——-# ds ____# D,
et | | JJ |
I, SN
e s
Principal Basicloadratings Fatigue  Speedratings Mass Designations"! ) Dimensions Abutment and fillat dimensions
dimensions dynamic  static Inad Refer-  Limiting Universally Basgic
limit ence spead matchable design
d o B c Cp P speed bearing bearing d ds do Dy o f3a & d, D, D fa i
s 2 - min min min max max max max
mm kN kN fmin kg 5 mm mm
58 120 29 B85 80 2,55 7 000 7000 1,34 * 7311 BECBP T 55 803 68,7 96,6 2 1 51 1 1
cont. 120 29 79.3 55 232 6700 6700 1.34 - 7311 BEP cont. 80,3 66,7 96 6 2 1 51 g 183 } 12 E :{
120 29 B5,2 80 255 8700 6700 1,48 7311 BECBY 7311 BEY 80,3 B6.7 95:5 2 1 51 66 109 114 fe) 1
120 29 85 60 2,55 TOOO 7000 143 *7311 BECBM - 80,3 66.7 96,6 2 1 51 66 109 114 2 i
60 11 22 61 50 212 7500 7500 a,78 *T212BEGBP - 50 79,6 60, 1, '
110 22 57,2 45.5 1393 7000 7000 0,78 = T212BEP ¥9.6 sg.g 31 ,gs jlg 1 flff 23 131 1% 1 g 1
1o 22 57.2 45.5 193 7000 7000 0.83 7212BECBY  7242BEY 796 693 916 15 1 47 i 101 164 1
110 22 61 50 212 7500 7500 085  *722BECBM - 796 693 816 15 1 47 69 10 104 1.5 1
130 31 104 76.5 3.2 6700 6700 171 *T312BECBF - 87.3 72,6 1048 29 11 55 72 118 123 2 1
130 31 95,8 69,5 3 6000 6000 1,71 - 7312 BEP B7.3 72,6 1048 21 11 55 72 118 123 z 1
130 31 95,6 69,5 3 6000 6000 1,75 7312BECBY  7312BEY 87,3 72,6 1048 21 il 55 72 118 123 2 1
130 31 104 7E,5 32 6700 8700 1.88 7312 BECBM o &8r.3 72.6 104.8 21 1.1 55 72 118 123 2 )
130 3 95.6 63,5 3 6000 6300 1,88 - 7312 BEM 87.3 72,6 1048 21 1.1 55 72 118 123 2 1
65 120 23 66,3 54 228 6300 5200 1,00 THABECBP  T21IBEP 65 86,4 75,5 100 1,5 1 50 74 111 114 1
120 23 66.3 54 228 6300 6300 1,00 72{3BECBY  7213BEY 86.4 755 100 15 1 50 74 111 114 1:2 1
120 23 66,3 54 2,26 6300 B 700 1,10 7213 BECBM - 86,4 755 100 15 1 €0 74 111 114 15 q
140 23 116 B6,5 3,65 6300 £300 2,10 *7313BEGEP - 94,2 78,5 1129 21 11 60 77 128 133 2 1
140 33 108 80 3,35 5600 5600 2,15 7313BECBY  7313BEP G4z 785 1128 27 11 80 77 128 133 5 Y
140 33 118 86,5 3,65 6300 6300 2n * 7313 BECBM - 94,2 785 112.9 24 11 B0 77 128 133 - 1
70 125 24 75 64 27 6300 6300 110 *7214BECBP - 9 8l5 803 1048 15 1 1 .
125 24 71.58 &0 2.9 G000 6000 1,10 7214 BECBY 7214 BEP 515 30:3 104:3 1:5 1 gg ;g 112 Hg :g :
125 24 72 &0 2,55 6300 8300 1,18 * 7214 BECBM - a1,5 80,3 104.8 1.5 1 53 79 116 119 15 1
150 35 127 98 ag 5600 5600 255  *7314BECBP - 1074 842 121 2l 11 64 82 128 143 2 1
150 35 119 90 3,65 5300 5300 2,67 7314 BECBY 7314 BEP 1011 B44 121 2.1 i 64 a2 138 143 z 1
1650 35 127 ag 39 5600 5600 2,83 *7314 BECBM - 1011 844 12 21 1,1 64 82 138 143 2 1
75 130 25 728 &4 2,65 5600 5600 1,18 7215DECBP  7215BEP 75 @53  as3 104 15 1 58 8 45 124 A
130 25 72,8 64 2,65 5600 5600 .25 7215 BECBY - 953 853 1101 15 1 56 84 121 124 1.5 1
130 25 0z 60 2.5 5600 6000 1.29 7215 BECBM = 96,3 85.3 1101 15 1 56 B4 121 124 15 1
180 37 132 104 415 5300 5300 3,08 * 1315 BECBP 7 1083 911 1287 24 11 68 87 148 163 2 1
160 37 125 98 38 5000 5000 3,08 - 7315BEP 1083 911 1287 24 15 63 a7 148 153 2 1
1680 37 133 106 4,15 5000 5000 3.20 7315 BECBY - 1083 a1, 1 18,7 21 11 fiicy B7 148 153 2 t
180 37 132 104 415 5300 5300 3.28 #7315 BECBM - 1063 91,1 1287 2.1 it 68 87 148 153 2 1
80 140 26 85 75 305 5600 2600 1,43 * 7216 BECBP - 80 103 6 914 117.9 2 q 59 91 129 134 2 1
140 25 832 73,5 3 5300 5300 1.58 7216 BECBY - 1036 914 1178 2 1 59 91 129 134 2 1
140 28 85 75 3.05 5600 5600 1.58 #7216 BECBM - 1036 914 1178 2 1 59 a1 129 134 2 1
* SKF Explorer bearing

Y For available final variants - matrix 1 on page 417
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Double row angular contact ball bearings

Internal clearance

SKF double row angular centact ball bearings
in the 32 A and 33 A series are produced as
standard with Nomat axial internal clearance.
They are also available with the greater C3
clearance (= matrix Kl on page 437). For
bearings with smaller C2 clearance, please
check availability before ordering.

Bearings in the 33 [ and 33 DNRCBM
series are produced exclusively with an axial
internal clearance according to the values
given in table F. They are valid for bearings
before mounting under zero measuring
loads.

Misalignment

Misalignment of the outer ring with respect
to the inner ring of double row angular con-
tact ball bearings can only be accommo-
dated by generating forces between the
balis and the raceways. Any misalignment
will lead to increased noise in operation

Influence of operating temperature

on bearing material

SKF angular contact ball bearings undergo
a special heat treatment. When equipped
with a steel or brass cage, they can operate
at temperatures of up to +150 °C.

Cages

Depending on the bearing series, size and
design, SKF double row angular contact ball
bearings are fitted as standard with one of
the following cages (- fig [3}

« an injection moulded snap-type cage of
glass fibre reinforced polyamide 6,6, ball
centred, designation suffix TNS (a),

s apressed snap-type cage of sheet sieel,
ball centred, no designation suffix or suffix
J1 (b},

s 3 pressed crown cage of sheet steel, ball
centred, no designation suffix (¢},

s @ machined brass cage, outer ring centred,

and reduced bearing service life. designation suffix MA (d),
Table B
Axialintemnal ¢learance of double rew angular contact ball hearings
Bore Axial intemal clearance of bearings in seres
diameter 2Aand3I3A 330 33 DNRCBM
d c2 Normal 3 -
over  incl. min  max min - max min  tax min  max min  max
mm pm i urn
- 10 1 11 5 21 12 28 -
10 18 1 12 ] 23 13 31 = = e o
18 24 2 14 7 25 16 34 = =
24 an 2 15 & 27 18 37 = 2 - -
30 40 2 16 b 29 21 40 33 54 10 30
40 50 2 18 11 33 23 44 35 58 10 an
50 &5 3 22 12 36 26 48 40 63 18 ]
65 80 3 24 15 40 kin 54 45 71 18 8
a0 100 3 26 18 46 35 63 35 83 = S
16 110 4 30 22 53 42 73 65 96 = =
434 akF

« amachined brass cage, ball centred, des-
ignation suffix M {e}.

Several bearings are available as standard
with a cheice of cage design so that bearings
with a cage appropriate to the cperating
sonditions can be chosen (= matrix E] cn
page 437).

Note:

Bearings with polyarnide 6.6 cages can be
operated at temperatures up to +120°C,
The lubricants generally used for rolling
bearings do not have a detrimental effect on
cage properties, with the exception of a few
synthetic oils and greases with a synthetic
oil base, and lubricants containing a high
proportion of EP additives when used at
high temperatures.

For detailed information regarding the
‘emperature resistance and the applicability
of cages, please refer to the section “Cage
materials”, starting on page 140.

Minimum lead

I order to provide satisfactory operation,
double row angular contact ball bearings,
ike all ball and roller bearings, must always
be subjected to a given minimum load, par-
ticularly if they are to operate at high speeds
or are subjected to high accelerations or
rapid changes in the direction of load. Under
stich conditions the inertia forces of the bails
and cages, and the friction in the lubricant,
can have a detrimental influence on the

ScF

rolling cenditions in the bearing arrange-
ment and may cause damaging sliding
movements to occur between the balls and
raceways.

The requisite minimum radial load to be
applied to double row angular contact ball
bearings can be estimated using

243 2
(=S (L A’
i (1 000) (100

where

Fim = minimum radial load, kN

k, =minimum radial load factor
0,06 for bearings in the 32 A series
0,07 for bearings in the 33 A series
0,095 for bearings in the 33D and
33 DNR series

v =0l viscosity at operating temperature,
mrm?/s

n =rotational speed, r/min

dn, =bearing mean diameter
=0,5{d+ D}, mm

When starting up at low temperatures or
when the jubricant is highly viscous, even
greater minimurn loads may be required.
The weight of the components supported by
the bearing, together with external forces,
generally exceed the requisite minimurm
load. If this is not the case, the double row
angular contact ball bearing must be sub-
jected to an additional radial load.

(5] 6 |
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Double row angular contact ball bearings

Equivalent dynamic bearing load Supplementary designations Matrix [
The designation suffixes used tc identify SKF double row angular contact ball bearings — standard assortment
P=F, +Y4F; when F/Fr=e certain features of SKF double row angular
P =XF, +Y3F, when Fy/F,>e cantact ball bearings are explained in the
following.
The values for the factors e, X, Yy and Yz —_— ; : ; ]
depend on the bearing contact angle and A No filling slots E:;;.-cn:?"’" Seraggwith Sooinaualy Beangs
are listedin table El. CB  Confrolled axial internal clearance piece inner
C2  Clearance smaller than Narmal 2 o 9 g 0
Equivalent static bearing load C3  Clearance greater than Normal £ - ] E P £
D  Two-piece innerring E sE58 g 2 £E5 B35 B35
Pg=Fr+ YgFa HT51 High temperature grease for B 8 2 E § g & g fp; gg £ £ 2E £
operating temperatures inthe £ 29 'g w28 gnk E NN E E 22 o4 P
The value for the factor Y depends on the range -3010 +140°C 3 | « 3 E § «5EE 3333 3339 23 33 3522
bearing contact angle and isgivenintable . J1 Sheet steel cage, ball centred 4 <
M  Machined brass cage, ball centred e | 538 BE88 BN 8883 ¥4 899 9888

MA  Machined brass cags, outer ring
centred

MT33 Grease with lithium thickener for
operating temperatures in the range
-30to+120°C

N Snap ring groove inthe outer ring

NR  Snap ring groove in the cuter ring
with snap ring

P5  Dimensional and running accuracy

|a[s]z[2]8]8]2|s]s|2]5[r]2]8] moanngsie

BlG|2|R|8\5|3|5|5|5|8 5% 8|ala|8|2

in accordance with 1SO tolerance
class S
P6  Dimensional and running accuracy
in accordance with 1SO tolerance
class 6
P62 P6+C2 14
P63 P6+C3 (o
TN9 _Snap type cage pf glass fibre re- || 16 |
inforced polyamide 6,8, ball centred 85 BTl
2RS1 Sheet steel reinforced acrylonitrile %0 m SKF Explorer | ET3
butadiene rubber seals on both sides 95 ?;""S:F S 2 1o
& 1 er naal — =
Table [EJ of bearing _ ) 100 | nearings L 20
Calculation factors for double row angular contact 2Z Pressed steel shields on both sides 110 22
ball bearings of bearing
Bearing Limiting Load factors
Beries value
e Y. Y2 Yo
I2A(S2 0,8 063 0.78 124 066
33A{53A) 08 063 0,78 124 0866
8D 1,34 0,54 047 081 044
330NRGBM 1,14 057 0,55 093 052

Bearings in the 52 A and 53 A series

This matrix is aiso valid for bearings in the 52 A and 53 A series, which ars identical to the comresponding bearings
inthe 32 A and 33 A senies. However, sealed beanings inthe 52 A and 53 A series are filled with g high-lamperaturs
graass {-» page 430). They do not carry any designation suffix for the grease.

Bearings above 110 mm bore
Please consult the *SKF Interactive Engineering Cataiogue™ on CD-ROM or online at www.skf.com.

SKF  SKF page 17 -



Double row angular contact ball bearings
d 10=-50 mm

fa

Fa :
: \ i e ,
D t|)1 g / 3 4 AN
T 3 z =
K ; . i
T a——/'-l l N \ 7 Efa : —_|> d.
. \ \ P ! -
. t b ! |
— 1
— ral L XY
h r_ S
Adesign 33D 33DNRCBM!
Principal Basic load ratings Fatigue  Speedratings Mass Designations™ Dimensicns Abutment and fillet dimensions
dimensicns dynamic static ioad Refer-  Limiting Bearing with
limit ance apeed metal cage pulyamide
d D 8 G Cq P, speed cage [ dy Dy rg a dy D, Ia
- ~ min min max max
mm kN kM r/min [a] = o M
10 30 14 7.61 4.3 0183 22000 24000 0,051 = J200 ATND 10 17,7 236 0,6 16 14.4 258 0,8
12 32 159 10,1 56 0,24 20000 22000 0,058 - 3201 ATND 12 19,1 265 08 18 16.4 27.6 06
15 35 158 11.2 6,8 0,285 17000 18000 0,066 - 3202 ATNS 15 221 2905 0.6 21 194 30,8 08
42 19 15,1 9.3 0.4 15000 16000 013 - 3302 ATND 254 3, 1 24 206 354 4
17 40 17.8 143 BB 0.365 15000 16000 0,096 - 3203 ATND 17 251 33.8 0.6 23 214 356 0.6
47 222 918 12,7 0,54 14000 14000 018 = 3303 ATNO 273 38R 1 28 226 414 1
47 208 20 12 0.51 14000 14000 0,18 * 3204 A * 3204 ATNY 20 277 40,9 1 28 256 41,4 1
52 22.2 23,6 14,6 0,82 13000 13000 0,22 * 3304 A + 3304 ATN9 2858 44,0 1.1 30 7 45
52 20,6 216 14,3 0,6 12000 12000 Q.18 * 5205 A * 3205 ATNG 25 327 45.9 1 30 30.6 46.4 1
62 254 32 204 0,865 11000 11000 0,35 * 3305 A * 3305 ATN® 367 53.4 1.1 36 32 55 1
30 82 238 30 20,4 0,885 10000 10000 029 +* 3206 A * 3208 ATNG aa 38,7 55,2 1 36 35,6 56,4
72 302 41,5 275 1.18 9000 9000 0.53 * 3306 A * 3306 ATHND 9B 64,1 1.1 42 3 65
| 72 27 40 28 1,18 9000 8000 0,44 * 3207 A + 3207 ATNG 35 454 63,9 1,1 42 42 &5 1
80 349 52 35,5 16 5500 8500 .71 * 3307 A * 3307 ATNS 44,6 0.5 1.5 47 44 71 1.5
80 2 B2 527 41,5 1,76 7500 8000 079 3307 0N - 528 68.0 1.5 76 44 7 15
a0 BO 302 475 34 1,43 6000 8OO0 058  *3208A * 3208 ATNG 0 478 72,1 1.1 45 47 73 1
90 36,5 64 44 1.86 7500 7500 1,05 * 3308 A * 3308 ATNG 50,8 80,5 1.5 53 48 31 15
90 36,5 49,4 4,5 1,76 6700 7000 120 5306 DNRCBM = 60,1 78,5 1.5 T 49 21 1,5
90 36,5 633 54 245 6700 7000 1,05 3308 DMA 3308 DTNG 59,4 80,3 1,5 84 49 81 16
45 85 202 51 9 1,63 7500 7500 0,63 * 3200 A * 3209 ATND 45 52,8 77,1 1.1 49 52 78 1
100 39.7 75 53 2,24 6700 @700 140 * 3309 A * 3309 ATNS 55,8 an 1.5 58 54 a1 1.5
100 39,7 B1.8 52 2.2 6000 6300 1,60 3300 DNRCBM - 68 871 1.5 79 54 23] 15
100 397 79,3 69.5 3 G000 6300 1,60 3308 DMA - 70 86.4 15 83 54 ] 1.5
5 90 302 il 39 1.66 7000 7000 0,66 * 320 A * 3210 ATNY EY 578 821 1.1 52 57 B3 1
110 44,4 90 64 2,75 6000 6000 195 * 33104 * 3310 ATNO 62 99,5 2 65 61 08,5 2
110 44,4 #1.9 88,5 3 5300 S600 1,95 A310 DNRCBM - 7486 a7 2 ag a1 %) o
10 444 03,6 85 36 5300 SEOD 215 3310 DMA - 75,5 942 2 102 61 95 5
* SKF Explorer bearing
 Far dimensions of snag ring groove and snap ring - tabkie 1 on page 433
3 Far available final variants = matrix 1 on page 437 pa g e 1 8
438 SKF SKF 439




Deouble row angular contact ball bearings

d 55-110mm
[ 5 .
f p— £ rg
S ! ' — AN
; | \ = s
% 7 i / " T‘

t
.r/ Vi = *
A s ; !
D Oy d dy | |
| ﬁﬁ_ 4 —7;‘J I \\\ /> '\ / D, ‘|‘ —— | —t d
3 ! ; | i

Lo =l G ]
Adesign 33D 33 DNRCEM"
Principal Basic load ratings Fatigue  Speed ratings Mass Designations?:' Dimensions . .
dimensions dynamic static load Refer-  Limiting Bearing with ) Abutment and fillet dimensions
limit ence  speed metal cage polyamide
d D B G Gy Py speed cage f: oy o e a da D, .
- ~ min min ez Yhax
mm kM kN rimin ka - “=m —
55 100 333 50 475 » 6300 6300 105  *3211A #3211 ATNO 55 832 @23 1,5 57 83 o 15
120 492 112 31,5 2,45 5300 5300 255 *331A +3311 ATND 68,4 108 2 77 86 109 7
120 482 956 B3 355 4800 5000 255 33{1DNACBM - 816 1065 2 a7 6 itio 5
120 49.2 111 100 43 4800 5000 280 3311 DMA - 813 1044 2 114 86 109 2
60 110 365 735 585 2.5 5600 5600 140  *32124 * 3212 ATNS 80 8.8 101
130 54 127 95 105 5000 5000 325 *33M2A - 743 11s o B g o 15
85 120 361 806 735 3.1 4500 4800 1,75 32134 - 85 85 103 1.5 71 74 111
140 587 148 10 4,55 4500 4500 4,10  +3313A - 785 130 21 84 77 130 2°
140 587 138 122 a1 4300 4500 4.00 3313 DNRCHM - 95,1 128 2:1 114 77 138 2
70 125 397 834 80 a4 4300 4500 1,80 32148 & 70 B85 107 3
150 635 168 125 5 4300 4300 505  «33M4A g 313 138 B L, se 15
75 130 413 958 88 375 4300 4500 2,10 32154 - 75 91,9 112 1
160 883 176 140 55 4000 4000 555 %3315A Z B82 a7 O 8 12 }8
B0 140 444 106 a5 38 4000 4300 2,65 3216 A =5 80 97,7 120 2
170 683 182 156 g 3400 3600 6,80 3916 A - 108 143 2.1 ?51 g; 123 §
170 683 190 198 7,35 3400 3600 7,55 3316 DMA - 114 145 21 158 a2 158 z
85 150 49,2 124 10 4.4 3600 3800 340 3217 A 2 85 104 128
180 73 195 176 6,55 3200 3400 B30 374 - 116 153 g ?g? 33 }23 E 5
90 160 524 130 120 4,55 3400 3600 415 a218A = 90 114 139
190 73 185 180 6.4 3000 3200 905 3318 A - 123 160 g ?‘112 131 lgg 5 5
190 73 225 250 88 3000 2200 10.0 2318 DMA - 130 167 3 e o e 22
95 170 558 159 146 B4 3200 3400 5,00 32194 = 95 119 147 2,1 101 107 158 2
200 778 225 216 75 2800 3000 11,0 3319 A - 127 168 g 118 109 186 2
200 778 242 275 o5 2800 3000 1210 3319 DMA - 138 177 3 i8¢ 109 186 2'?
100 180 603 178 166 i 3000 3200 610 32204 - 100 125 155 21
25 &26 255 255 8.65 2600 28 135 3320 A - 136 180 3 13; i }3‘1’ 35
110 200 698 212 212 7.2 2800 2800  BAD 32224 g 110 138 17
240 921 291 305 o8 2400 2600 19,0 3322 A - 153 203 & 11‘3 15?4 522 Sa
* SKF Explorer bearing

For dimensions of snap ring groove and snap ring - table 1 on page 433
2 For available final variants —» matrix 1 on page 437
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Self-aligning ball bearings

Cages

SKF self-aligning ball bearings incorporate
one of the following cage designs (= fig {8)
as standard, depending on bearing series
and size:

» aone-piece pressed steel cage {a), no
designation suffix,

» 3two-picce pressed steel cage (b}, no
designation suffix,

* aone-piece {¢] or two-piece palyamide
6,6 cage with glass fibre reinforcement,
designation suffix TN9,

= aone-piece (¢) or two-piece polyamide
6,6 cage, designation suffix TN,

« aone-piece or two-piece (d) machined
prass cage, designation suffix M.

Contact SKF for availability of bearings with
non-standard cages.

Note:
Self-aligning ball bearings with polyamide
6,6 cages can be operated at temperatures

upto +120 °C. The lubricants generally used
for rolling bearings do not have a detrimental
effect on cage properties, with the exception

of a few synthetic oils and greases witha

synthetic oil base, and lubricants containing
a high propartion of EP additives when used

at high temperatures.

For bearing arrangements, which are to
be operated at continuously high tempera-
tures orunder arduous conditions, it is

472

recommended to use bearings with
pressed steel or machined brass cage.

For detailed infarmation regarding the
temperaiure resistance and the applicability
of cages, please refer to the section “Cage
materials”, starting on page 140.

Auxial load carrying capacity

The ability of a self-aligning ball bearing
mounted on an adapter sleeve on smooth
shafts without an integral shoulder to carry
axial loads, depends on the friction between
the sleeve and shaft. The permissible axial
load can be approximately determined from

Fap=0,003Bd

where

Fgp = maximum permissible axial load, kN
B = bearing width, mm

d = bearing bore diameter, mm

Flgm

SkKF

wlinimum load
|1 order to provide satisfactory operation,
self-aligning ball bearings, like all ba!l and
roller bearings, must always be subjected to
a given minimum load, particutarly if they are
- operate at high speeds or are subjected
to high accelerations or rapid changes in the
d rection of load. Under such conditions the
‘nertia forces of the balls and cage, and the
friction in the lubricant, can have a detrimen-
tai influence on the rolling conditions in the
bearing arrangement and may cause dam-
aging sliding movemnents to occur between
the balls and raceways.

The requisite minimurn load to be applied
to self-aligning ball bearings can be estirmnated
using

Fom =0,01C¢

where

Pum = minimum equivalent static bearing
load, kN

Cy = basic static load rating, kN
{2 product tables)

When starting up at low temperatures or
when the lubricant is highly viscous, even
greater minimum loads may be required.
The weight of the components supported by
“he bearing, together with external forces,
generally exceeds the requisite minimum
load. I ihis is not the case, the self-aligning
oall bearing must be subjected to an add-
iticnal radial load, for example, by increasing
belt tension or by similar means.

Equivalent dynamic bearing load

P=F +Y:Fa
P=0,65F + YsF,

whenF./F.ze
when F/F, >¢e

Values of ¥4, Y3 and e will be found in the
product tables.

Equivalent static bearing load
Po=Fp +YgFa

Yalues of Yy will be found in the product
tables.

SKF

Supplementary designations

The designation suffixes used to identify
certain Teatures of SKF self-aligning ball
bearings are explained in the following.

C3  Radial internal clearance greater than
Normal

E Optimized internal design

K Tapered bore, taper 1:12

M Machined brass cage

TN Injection moulded polyamide 6,6 cage

TN9 Injection moulded glass fibre re-
inforced polyamide 6,6 cage

2RS1 Contact seal of acrylonitrile butadiene
rubber (NBR) with sheet steel re-
inforcement on both sides of the
bearing

page 20 73



Self-aligning ball bearings

d 5-25mm
~ B
1
2 i T;
i B
| & e
1 T.
Fa { ‘ a
| .
T T | __j i | ? I |
H L J ! o] _\J
J_ j__@ P
Cylindrical bore Tapered bore
taper ;12 ondiameter
Principal Basic loadratings Fatigue  Speed ratings Mass Designations Dimensiens Abutment and fillet Calculation factors
dimensions dynamic static load Refer-  Limiting Bearing with dimensions
Llimit ence spaed cylindrical tapsred
d D B o} Co Py speed bore bore d dy b T da D, Yo e ¥y Y, Ya
= = min min max max
mm kM kN rfmin kg = i mm Z
5 % B 2,51 0,48 0,025 BI000 45000 0,008 135 TND - 5 103 154 03 7.4 166 03 033z 19 3 2
(5 1 8 251 0,48 0,025 70000 45000 0,008 126 TN - & w03 154 03 84 166 02 633 19 3 2
7 2 7 2,65 0,56 0,020 63000 40000 0014 127 TNO = 7 26 176 03 9.4 186 03 033 18 3 2
8 2 7 2,65 0,56 0,029 60000 40000 0,014 108 TNO = 8 128 176 03 w04 196 03 032 18 3 2
9 2% B 3.80 0,82 0,043 60000 28000 0,022 120 TNG = ¢ 48 211 03 114 236 03 032 19 3 2
10 3 @ 553 1,18 0.081 56000 36000 0,034 1200ETNG - W 167 244 08 142 258 08 033 8 3 5
30 14 8,06 1,73 0,080 0000 34000 0,047 2200ETNG - 153 243 08 142 258 06 05 115 18 13
12 a3z 10 8,24 1,43 0,072 50000 32000 0,040 1201 ETHY - 12 182 264 06 62 278 0B 033 18 3 3
32 14 8,52 1.80 0,098 45000 30000 0,053 2201ETNG - 175 265 06 182 278 0B 050 125 2 13
37 12 9,36 2,16 0,12 40000 28000 0,087 131 ETNG - 20 308 1 176 31,4 1 035 18 58 18
a7 17 11,7 2,70 014 38000 28000 0,095 2301 - 186 31 1 176 34 1 0,60 105 16 11
15 35 1N 7.41 1.76 0,08 45000 28000 0,043 1202ETNS - o212 296 08 192 308 06 033 18 a 2
a5 14 8,71 2,04 0.11 38000 26000 0,060 2H02ETNS - 203 302 06 182 308 0B 043 15 23 16
42 13 108 2,60 0,14 34000 24 000 0.094 1302ETNG - 239 383 1 206 364 1 031 2 31 2.2
& 17 113 29 015 32000 24000 0,12 2302 = sl B o Sge 082 12 18 13
17 40 12 884 220 0,12 38000 24000 0073 1203ETNS - 17 24 336 06 212 358 08B oA 2 31 22
40 18 106 255 0,14 3000 24000 0,088 2203ETNS - 238 241 0B 212 358 D6 043 15 33 18
47 14 12,7 3,40 0,18 22000 20000 0,12 1303ETNG - 289 141 1 228 414 1 030 21 33 22
47 19 14,6 355 0,18 30000 22000 016 - 258 384 1 226 414 1 052 12 1.9 13
20 47 4 127 34 0,18 32000 20000 012 1204 ETH9 1204 EKTN® o 289 M 1 256 414 1 030 21 33 22
47 18 16,8 4,15 0,22 28000 20000 g,14 2504 ETN® - 274 41 1 756 414 1 040 18 24 16
52 15 143 4 0,21 26000 18000 0,16 1304 ETNG - 333 456 14 27 45 1 028 2.2 35 25
52 ™ 182 475 0,24 26000 19000 0,22 2304 TN - 2BEB 437 11 27 45 1 0.52 1.2 18 13
25 52 15 14,3 4 0,21 2000 18000 014 1205 ETN9 1205 EKTNS 25 333 456 1 308 464 1 028 22 a5 25
52 18 158 44 0,23 25000 18000 0,18 2205ETNS 2205 EKTNY 23 81 A s 484 1 035 18 2.8 18
g2 17 19 54 .28 22000 15000 0.26 1305ETNS  1305EKTN® 378 525 11 2 55 1 D28 22 35 75
82 24 27 7.1 0,37 22000 16000 0,34 2305ETNG - 35 535 11 32 55 1 D44 14 23 Ta

a8 BKF  SKF page 21 479



Sel-aligning ball bearings

d 30-65mm
e
! e 2
T M ) Ty —
mj: @: LI i
1 T Lt
i
[ ‘ ! a
| | |
D Dy -——:[ ¢y 4 d Dy %7,7 ‘ -
e & e J
X [T R
| L
Cylindrical bore Tapered bore
taper 1:12 an diameter
Principal Basic load ratings  Fatipue  Speed ratings Mass Designations Dimensions Abutment and fillet Calculation factors
dimensions dynamic static lnad Refer- Limiting Bearing with dimensions
limit ence spead cylindrical tapered
d b B ¢ Gg Py speed Eore bore 1 d Dy ria dy Dy fa 8 ¥y ¥z Yo
- ~ mirt min max miax
mim kN KN rfmin kg = rm mm _
30 62 16 156 4,65 Q.24 24000 15000 0,22 1206 ETNS 1206 EKTNS 30 401 53 1 35,6 56,4 1 025 2
€2 206 238 B7 035 22000 15000 025 2206ETN® 2206 EKTND 388 55 1 356 564 1 ts 53 8 R
72 19 22,5 6.8 0,36 19003 13000 0,38 1306 ETN9 1306 EKTNS 44,9 60,9 1.1 37 85 1 0,25 o5 3.0 55
72 27 312 8.8 0,45 18000 13000 0,50 2306 2306 K 1.7 608 14 37 85 1 044 1.4 20 1’4
35 72 17 9 6 0,31 20000 13000 0.32 1207 ETNY 1207 EKTNS a5 47 62,3 1,1 42 65 1 023 27 4.2 28
72 23 307 BB 0,46 16000 12000 0,40 2007 ETMG 2207 EKTNG 453 642 1 42 65 1 031 2 31 22
L %5 85 043 16000 11000 .51 1307 ETNO 1307 EKTNS 515 695 15 44 71 15 625 25 39 25
a0 a1 38,7 1.2 0,58 16000 12000 0,68 2307 ETNS 2307 EKTNS 46,5 68,4 15 44 a | 15 0,46 1.35 il 1.4
4 80 18 19,8 5,95 0.38 18000 11000 o.42 1206ETNS  1208EKTNS 40 536 BA8 11 a7 73 1 022 29 4
80 23 319 10 0,51 16000 11000 0,51 220BETN9  220BEKTNS 524 716 11 a7 73 1 028 22 3]2 E:E
90 23 338 11,2 0.57 14000 5500 0,68 1308ETNG 1308 EKTNS 615 &5 15 45 & 15 oon o i =
o0 33 54 16 082 14000 10000 083 230BETNS 2308 EKTNS 537 732 1.5 48 81 1.5 0.40 1,6 2.4 18
45 B5 19 229 7.8 0.40 17000 11000 0,47 1200ETNG 1209 EKTN9 45 575 ¥a7 11 52 78 1 02t 3 46 a2
85 23 325 106 0,54 15000 10000 0,55 2209ETNO 2209 EKTNS 553 748 14 05 78 B G5 24 a2 B2
100 25 a8 134 0,70 12000 8500 098 1309 ETN9 1309 EKTNG B7.7 89.5 15 G4 N 15 0,23 2.7 4.2 2.4
100 36 637 193 1 13000 9000 1,25 2300ETND 2309 EKTN® 801 874 15 54 ai 15 033 19 3 2
50 40 20 26,5 915 0,45 16000 10000 0,53 1210 ETNS 1210 EKTND 50 617 789.8 T 57 &3 1 021 3 4.8 az
a0 23 338 1.2 0,57 14000 9500 0,60 2310 ETN9 221G EKTNS 615 B1,5 11 57 83 q 023 57 42 2:8
110 27 436 14 Q72 12000 8000 1.20 1MOETNG 1310 EKTNG 703 a5 a B1 a9 2 024 76 1 23
10 40 63,7 20 1,04 14000 9500 1,65 2310 2310K 658 944 2 61 aa 2 043 15 23 6
55 100 21 276 10.8 0,54 14000 9002 0.71 1211 ETNS 1211 EKTNS 35 701 88,4 1.5 64 @49 15 019 33 5
190 25 33 13,4 0.70 12000 8500 0,81 2211 ETNG 2211 EKTNS 677 895 15 64 g1 1.5 D23 27 iié o8
120 29 50,7 18 0,92 11000 7500 1.60 1311ETN® 1311 EKTNS e AT 66 03 2 023 27 42 28
120 43 76,1 24 125 11000 7500 2,10 231 2311 K 72 103 2 86 104 o 0,40 16 204 Ts
60 1o 22 .2 12,2 0.62 12000 BS00 £,90 1212ETNO 1212 EKTNS 50 78 87,6 1.5 69 1 1.5 Q.19 3.3 51 3.5
190 28 48 17 0,88 11000 2000 110 2212ETNG 2212 EKTN 745 986 15 69 101 15 024 26 41 28
130 a3l 58,5 22 1.12 8000 6300 1,95 1312ETN®  1312EKTNS o6 118 21 %5 g 2 052 58 48 a8
130 46 8r.1 285 1,46 500 7000 280 2312 2312K 769 1z 2.1 2 118 2 0,23 1.8 3 2
65 120 23 35,1 14 0,72 11000 7000 1,15 1213ETNG  1213EKTN9 85 853 106 15 74 111 15 AT 5.4 .
120 M 57.2 20 1,02 10000 7000 1,45 2213ETNS  2213EKTNS 807 107 1'5 74 111 13 ooa 28 v e
140 33 65 255 1.25 &500 & D00 2.45 1313 ETNS 1313 EKTNS 29 127 21 77 128 2 022 29 a5 '
140 48 95,6 25 1,66 9000 6 300 3.25 2313 213K B5,5 122 21 77 128 2 Q.37 1.7 26 1.8
480 SKF aKF p g 481



Self-aligning ball bearings

d 70=-120mm
=]
fa
K5 el T
, l £ el
o | @
| | i T - i
D Di——t d + {ad Da 4 d
| g |
| & i
B0 0 i =0 I
Cylindrical bore Tapered bore
taper 1 : 12 ondigmeter
Principal Basicload ratings Fatigue  Speedratings Mass Designations Dimensiens Abuiment and fillet Calculation factors
dimansions dynamic static load Refer- Limiting Baaring with dimansions
limit ence speed cylindrical taparad
d o 8 i Cy Py spaed hore bore a dz Dy Mz dy D. fa ] ¥y Y3 Yo
= B min mn max max
mm kN kN rimin kg - Tim mm w
70 125 24 35,8 14,8 0,75 M0 7000 125 1214 ETH2? - m 874 108 15 70 116 15 018 35 54 36
125 3 44.2 17 088 10000 B700 1.50 2214 - 875 111 1,5 79 116 1,5 027 23 3.6 2.5
150 35 74.1 275 134 B500 6000 3,00 1314 - 977 124 2 82 138 2 622 29 45 2.8
150 51 11 37.5 1.86 8000  &0O0 380 2314 - 916 130 24 82 138 2 gar oy 28 1.8
7% 130 25 3g 156 0,80 10000 6700 1,35 1216 115K 75 93 16 1.5 B4 121 16 017 87 57 4
130 3 58,5 22 1,12 9000 6300 1,60 IMEETHE  2215EKTN9 16 118 1,5 121 1.5 g2z 23 4,5 28
160 37 78,3 a0 1.43 8000 5600 3,55 1315 1315 K 104 138 21 87 148 2 022 28 45 2.8
160 55 124 43 2,04 7500 5600 4,70 2315 235K gr8 139 22 87 148 2 037 17 28 1,8
8 140 26 39,7 17 083 9500 6000 1,65 1216 1216 K 80 1M 125 2 81 129 2 018 39 8,1 4
140 33 65 255 1,25 8500 6000 2.00 2216 ETN® 2216 EKTN® 29 127 2 g1 129 2 022 2% 45 2.8
170 38 B84 335 1,50 7500 5300 4,20 1316 1316 K 109 147 21 g2 158 2 022 28 45 2.8
170 58 135 49 224 7000 5300 £.10 2316 36 K 104 148 21 a2 158 2 a7 17 26 1.8
85 150 28 48,8 20,8 0,98 9000 5600 2,05 1217 1217 K 85 107 134 2 96 139 2 017 37 57 4
150 36 58,6 236 112 BODG 5600 2,50 2217 2217 K 105 133 2 96 139 2 0,25 25 39 2,5
180 41 37,5 38 1,70 7 000 4800 5.00 117 17K 17 155 3 g9 166 25 022 29 4,5 28
180 80 140 51 228 6700 4800 7.05 2317 21K 115 157 3 ) 166 2,5 037 A7 2,6 1,8
o0 160 30 57.2 236 1,08 8500 5300 2,50 1218 1218 K LU 142 2 101 149 2 017 37 5.7 4
160 40 702 285 1,32 7500 5300 340 2218 2218K 112 142 2 101 149 2 027 23 38 2]
19 43 117 44 1,83 5700 4500 5,80 1318 1318K 122 165 3 104 176 25 022 28 45 2.8
190 B4 153 57 2,50 6300 4500 B.45 2318 M 2318 KM 121 164 3 104 176 25 Bar 17 26 18
85 170 a2 63,7 27 1.20 000 5000 3.10 1219 1219K % 120 151 z1 107 158 2 017 a7 5.7 4
170 43 83.2 4.5 1,53 7 000 5000 4,10 2210 M 2219 K 118 151 2,1 107 158 2 027 23 3.6 25
200 45 133 51 2,16 6300 4300 6,70 1319 1319 K 127 174 3 109 188 2,5 023 27 4,2 28
200 &7 165 54 2,78 €000 4500 9.80 2M8M e 128 172 3 109 186 25 03 1,7 26 1.8
100 180 34 68,9 30 1,29 7500 4 800 3,70 1220 1220 K 00 127 159 2.1 112 168 2 017 37 5,7 4
180 46 97,5 40.5 1.76 6700 4 800 5,00 2220 M 2220 KM 124 161 21 112 168 2 027 23 36 2,5
215 47 143 57 2,36 6000 4000 2,30 1320 1320 K 136 185 2 114 201 2.5 0,23 2.7 4,2 28
215 73 150 80 325 5800 4000 12,5 2320 M 2320 KM 135 186 3 114 201 2,5 037 17 28 1.8
110 200 38 88.4 39 1,80 B700 4300 5,15 1222 1202 K o 140 176 2.1 122 183 2 017 37 5.7 4
200 53 124 52 212 E000 4300 7.10 2222 M 2202 KM 137 177 21 122 188 2 028 22 35 25
240 &0 163 72 2,75 5300 3600 12,0 1322 M 1322 KM 154 206 3 124 226 25 022 28 4.5 28
120 215 42 118 53 212 8300 4000 675 1224 M 1224 KM 120 143 190 21 132 203 2 01% 3.3 o 3.8

o SKF SKF page 23 -




Self-aligning ball bearings with extended inner ring

d 20=-60mm
e (-
f2
r fa
‘ ! jﬁﬁ
' i
. | b
D 0 S d d, D, T—. S
| ol i
—_ B
Principal Basic load ratings Fatigue Limiting Mass Designation Dimensions Abutment and Calculation factors
dimensions dynamic static load speed fillet dimensions
limit
d =} o} o] Cn Py ] do B B Mz Dy fa =] ¥4 Ya Yo
o = min mak max
mrmn kN kN rfmin ka = mm mra =
20 47 14 12.7 34 0,18 3000 018 11204 ETNS prat 2B 8 41 40 1 41,4 1 0,30 21 33 2.2
25 52 15 143 4 .21 5000 0,22 11205ETNS 25 333 45,6 44 1 46,4 1 0,28 22 3.5 2.5
30 82 16 15,6 4,65 024 6700 0,35 11206 TH9 30 401 832 48 1 56,4 1 0,25 25 a9 2.5
35 72 17 159 51 0,27 5600 0,54 11207 TNS I/ 477 807 52 1.1 65 1 0.23 27 4,2 2.8
40 80 18 13 8,55 0,34 5000 0,72 11208 THS 40 54 68,8 56 1.1 73 1 0,22 29 45 2.8
45 85 13 218 7.35 0,38 4500 077 11209 TH9 45 577 7T 58 1.1 78 1 021 3 46 3.2
50 90 20 228 815 042 4300 0,85 11210 THS 50 €27 787 58 11 83 1 0.21 3 4,6 3.2
110 22 302 118 0,80 3400 1,15 11212 TN B0 78 975 &2 1.5 10 15 019 33 51 36
488 SKF 5KF 489



Self-aligning ball bearings on adapter sleeve

dy 17-45mm
5™
7] I,
) | TR A
oS =] =5 |
5 - 1 | I = ‘
—B—= W ! _J BaL !
D Dy oy dy dy dy o
| b |
. @ . _L
f2
Open bearing Sealed bearing
Principal Basic lkadratings Fatigue  Speedratings Mass Designations Dimensicns Ab and fillet di i & fa§o\mrs
dimensions dynamic  static load Refer-  Limiting Bearing  Bearing Adapter
limit ence speed + sleeve
dy D B o] Cy Py speed sleeve d da Dy B, Ba Ma da de D, B, i a Yy Yo Yo
- min max  min max  min max
mm kN kN F/rmin kg - nm mm -
17 47 14 127 34 0,18 32000 20000 018 1204 EKTHS H204 17 32 4 24 7 1 285 23 414 5 1 0,30 21 33 22
20 b2 18 14,3 4 0,21 28000 18000 0,21 1205 EKTNY H 205 20 33 456 26 8 1 a3 28 464 5 1 028 22 35 2,5
52 1B 16,8 4.4 0,23 25000 18000 0,23 2205 EKTNG H 305 38 461 29 2 1 32 28 48,4 5 1 035 1,8 2.8 1.8
52 18 143 4 221 - 900 0,23 2205E-2RS1KTNS H305C 38 463 29 85 1 kal 28 464 6 1 028 22 25 25
G2 7 19 54 0,28 22000 15000 .33 1305 EKTN9 H 305 38 52,5 29 g 1.1 a7 28 55 [ 1 028 2.2 35 25
25 82 16 15,6 4,65 0,24 24000 15000 0,32 » 1206 EKTNS H 205 25 45 53 27 8 1 a0 33 564 5 1 025 25 38 25
62 20 238 8,7 0,35 22000 15000 0,36 2706 EKTNG H 306 45 55 a1 ] 1 38 33 64 5 1 0323 19 3 2
82 20 15,6 4,65 0,24 - 7500 0,35 2206 E-2RSTKTNG H3I06C 45 541 31 85 1 36 33 564 5 1 025 2,5 3,8 2,5
72 19 22,5 8.8 D36 18000 13000 0,49 1306 EKTNS H 306 45 60,9 27 8 11 44 a3 65 [ 1 028 25 39 245
72 27 21,2 3.8 0,45 18000 13000 0.81 2306 K H 2306 45 609 3B g8 11 H 35 65 L 1 0,44 14 2e 14
30 72 AT 19 B 0.3 20000 13000 044 * 1207 EKTNS H207 3 52 62,3 29 a 1.1 a7 a8 65 o 1 023 27 4.2 28
7223 30,7 3.8 0,46 18000 12000 0,54 2207 EKTNS H 307 52 642 35 9 1.1 45 39 65 5 t 031 2 31 22
72 23 19 B 0,31 - 6300 0,55 2207 E-2RS1KTNG Ha07 C 52 627 35 95 11 42 bl 65 5 1 023 27 4.2 2.8
80 21 26,5 85 0,43 16000 11000 0,65 1307 EKTNY H307 52 68,5 35 4 15 51 a8 Al 7 155 025 25 3,9 25
2t 3 39,7 11.2 0,59 18000 12000 D84 2307 EKTNG H 2307 52 68,4 43 9 15 48 40 71 L3 15 046 1,35 21 14
35 80 18 19,9 6,85 0,36 18000 110400 0,58 » 1208 EKTND H 208 3 58 688 I 10 11 53 43 73 B 1 022 298 4.5 28
& 23 319 14 0.51 16000 11000 0.58 2206 EKTN9 H 308 5B 716 36 10 1.1 52 44 73 B 1 028 2.2 a5 2.5
80 23 199 5,95 0,36 - 5 B0 0867 2208 E-2R51KTH®? H08C a8 68.8 36 108 11 49 44 3 B 1 022 29 4.5 2.8
80 23 33.8 1.2 0.57 14000 9500 0,85 1308 EKTNS H 308 58 B1,5 36 10 15 81 44 a1 8 15 D23 27 42 28
90 33 54 16 0,82 14000 10000 1,10 2308 EKTNG H 2308 a8 732 46 10 15 53 45 1 8 1.5 040 186 24 16
40 85 14 229 78 0.40 17000 11000 068 » 1209 EKTNS H 209 40 65 73,7 23 1 11 &7 48 78 £ 1 021 3 4.6 3.2
a5 23 325 106 0,54 15000 10000 0,78 2209 EKTHY H 309 65 746 39 1 1.1 55 50 B 8 1 026 24 a7 25
85 23 229 7.8 0.40 - 5300 1.20 2209 E-2RS1KTH® H 303 C 65 753 39 1.5 1.t 53 50 78 ) 1 021 3 4,6 3.2
100 25 35 134 .70 12000 8500 120 1308 EKTNS H 309 65 B85 39 11 1.5 87 50 a ] 15 623 27 42 28
100 26 63,7 193 1 13000  S000 1,40 2309 EKTNS H 2308 85 874 50 11 155 B0 50 a ] 158 033 1.8 3 2
45 90 20 26,5 9,15 0,48 16000 10000 Q.77 » 1210 EKTNS H210 45 70 795 35 12 1.1 62 53 83 2] 1 0,21 3 4.6 32
a0 23 33,8 11.2 0,57 14000 9500 0.87 2210 EKTNG H310 0 815 42 12 1.1 81 25 83 10 1 023 2,7 4.2 2.8
23 228 8,15 0,42 - 4800 084 2210 E-2AS51KTN9 HX0C 70 785 42 125 14 58 55 83 10 1 020 32 4,9 3.2
110 27 43.6 14 0.72 12000 8000 1,45 1HQ EKTHS H 310 70 95 42 12 2 70 55 =it i} 2 024 2.6 4.1 2.8
110 406 G3,7 20 1.04 14000 2300 1.80 230K H2310 0 4944 55 12 2 &4 26 ag G 2 043 15 23 16

* Bearings and sleaves alsa available ag KAM sslf-aligning ball bearing kits [ page 468)
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Self-aligning ball bearings on adapter sleeve

dy 80-85mm
B~ B,——
I— f2 I3
5 _ n
o N =G
| e
— T
D D T o dy dy ———— 0
Li_,l_l.——mg
i
I (= [ ]
Open bearing Sealed bearing
Principal Basic load ratings  Fatigue  Speed ratings Mass Designations Dimensions A and fillot di i0ng Calgulation factors
dimensions dynamic static load Refer- Limiting Bearing  Bearing Adapter
limit ence speed -+ sheave
d D B G Co Fi speed sleeve - dj Dy B B: 2 dy dy, [ Ba fa B ¥y Yz Yo
- min max  min max min  max
mm kN KM 1 kg - T mm ]
50 100 21 27 B 10,6 0,54 14000 9000 0,99 1211 EKTNS H211 58 75 864 37 125 145 70 60 g1 7 15 .08 38 51 3,6
100 25 k] 13,4 0,70 12000 8500 1,15 2211 EKTNg H 311 75 895 45 125 15 67 60 9t 11 1.5 023 27 4.2 2.8
100 25 276 10.6 Q,54 = 4300 1,10 2211 E-2RS1KTNS H31M1 < 75 8B5S 45 125 15 65 60 a1 11 15 / 0,19 e 51 3.6
120 29 50,7 3 0.92 11000 7500 1.80 1311 EKTNG H311 75 104 45 1258 2 77 60 109 7 2 : 0.23 27 4.2 28
120 43 76,1 24 1,25 11000 7600 2,40 2311 K H2311 75 103 53 125 2 72 61 | 7 2 040 16 2.4 16
85 110 22 31,2 122 0,62 124000 8500 1.20 1212 EKTNG H212 55 80 gr.6 38 13 1.3 78 64 101 4 1.8 0,19 33 5,1 3.6
10 28 48,8 17 0,88 11000 8000 1,40 2212 EKTNG Ha12 BO 98B 47 13 15 74 85 11 9 15 024 28 4.1 25
130 31 58,5 22 112 3000 6300 2,15 1312 EKTHY H 312 a0 118 47 13 2,1 87 65 118 T 2 022 239 45 2.8
130 48 B7,1 285 1,48 9500 7000 295 2312K H2312 80 112 62 13 2.1 7B 65 118 i 2 0,33 19 3 2
80 120 23 351 14 0.7 11000 7000 1,46 1213 EKTNY H213 60 85 105 40 14 155 85 70 111 7 1.5 0,18 35 64 3.6
120 3 57.2 20 1,02 10000 7400 1.80 2213 EKTNSG H313 35 107 50 14 1.5 80 70 111 9 1.5 0.24 2,6 41 28
120 3 351 14 0,72 = 3600 1,75 ZMIE-2RSIKTNS H3I3AC BS5 106 50 14 1,5 78 70 11 T Al 0,18 35 54 3.6
140 33 B5 254 1.25 8500 6000 2,85 1M3IEKTNS H313 85 127 50 14 2.1 88 70 128 7 2 0,22 28 4.5 2.8
140 48 95.6 25 1,66 000 6300 360 2313K H 2313 a5 122 65 14 2.1 85 72 128 & 2 0,37 17 28 1.8
6 130 25 39 156 0.80 10000 &70Q 2,00 1215 K H5 658 98 116 43 15 1.5 93 an 121 73 158 0,17 a7 87 4
130 31 58,5 22 112 9000 6300 2,30 215 EKTNG H315 98 18 55 15 1,5 93 80 121 13 1,6 0,22 249 4.5 2.8
160 37 793 a0 1,42 8000 5600 4,20 15K H315 98 138 55 15 2,1 104 80 148 7 2 0,22 28 45 2.8
1060 55 124 43 2.04 7500 3600 255 215K H2315 o8 138 73 15 2.1 97 0z 148 I 2 0.ar Tl 28 1.8
70 140 28 387 17 0,83 9500 6000 240 I216 K H216 mn 105 125 46 17 2 101 B85 129 T 2 0,16 38 6.1 4
140 33 65 255 1,25 8500 6000 2,85 2HMGEKTNG H 316 105 127 59 17 2 98 85 129 13 2 022 29 45 2.8
170 i) 284 33.8 1,50 7800 5300 5,00 1B K H316 105 147 59 T 24 109 85 158 ¥ 2 0,22 24 4,5 2,8
170 58 135 49 2,24 7000 5300 710 236K Ha31e 106 148 ki) 17 21 104 88 158 7 2 0,37 147 28 1.8
75 th0 28 48.8 208 D.g8 G000 5600 285 1217 K H217 Woo1e 1 50 18 2 107 a0 139 8 2 0,17 37 8,7 4
150 36 58.5 23,6 1,12 8000 5600 3,30 217 K H317 110 133 63 18 2 105 91 139 13 2 0,25 25 38 2.5
180 41 87,5 38 1,70 7000 4 800 6,00 137K Ha17 110 155 63 18 i 117 91 166 & 25 0,22 239 45 2.8
180 60 140 S 2,28 6700 4.BOO 815 23T K H2317 g 157 a8z 18 3 111 94 166 8 25 0,37 17 286 1.8
80 180 30 7.2 23.6 1,08 3500 5300 3,50 1218 K H218 80 120 142 52 18 2 112 95 149 g 2 D17 a7 57 4
180 40 702 28,5 1,32 7500 5300 5,60 218K H318 120 142 66 18 2 112 96 149 1 2 0,27 2.3 36 2.5
190 43 117 44 1,83 6700 4 500 6,80 1318 K H318 120 165 B85 18 e 122 96 176 B 25 0,22 28 45 2,8
190 64 153 57 2.50 6300 4500 9.80 2318 KM H 2318 120 184 86 18 3 115 00 176 8 24 0,37 17 286 18
as 170 32 63,7 27 1,20 8000 5000 4,25 1299 K H218 85 125 151 55 18 21 12¢ 100 158 8 2 017 3T 57 4
170 43 832 345 1,53 7 oo 5000 5,20 2219 KM H318 125 151 68 19 ZLL 118 102 188 10 2 0,27 23 38 25
200 45 133 51 2,186 6300 4300 7,90 1319 K Ha319 125 174 63 19 2 127 102 186 B 25 0,23 27 4.2 2.8
* Bearings and sleeves also available ag KAM self-aligning ball bearing kits (= page 468) 2 6
492 SKF  SKF page 493




Single row cylindrical roller bearings

and two outer ring flanges and the axial
internal clearance is relatively small, axial
stresses may be induced in the bearing. In
case of doubt, it is advisable to contact the
SKF application engineering service.

Axial displacement

Cylindrical roller bearings with flangeless
inner or outer rings, NU and N designs, and
NJ-design bearings with one integral flange
at the inner ring can accammodate axial dis-
placement of the shaft with respect to the
housing as a result of thermal expansion
within certain limits (= fig B}, As the axial
displacement takes place within the bearing
and nct between the bearing and shaft or
housing bore, there is practically no increase
in friction as the bearing rotates. Values for
the permissible axial displacement s from the
normal position of cne bearing ring relative
10 the other are given in the product table.

Influence of operating temperature

on bearing material

SKF cylindrical roller bearings undergo a
special heat treatment. When equipped with
a steel or brass cage, they can operate at
temperatures of up to +150 °C.

Cages
Depending on size and design, SKF single
row cylindrical roller bearings are equipped
as standard with one of the cages described
below and shown in fig l. Bearings included
in the SKF standard programme are also
available with a choice of up to four different
cages (= product table).

The various cages used for single row
cylindrical roller bearings are

= moulded glass fibre reinforced polyamide

6,6 cage, roller centred, designation

suffix P {a),

unhardened pressed steel cage, roller

centred, designation suffix J (b,

s one-piece window-type brass cage,
inner or cuter ring centred, designation
suffixes ML and MP (c),

¢ twa-piece machined brass cage, roller
centred, designation suffix M, ar outer ring
centred, designation suffix MA, or inner
ring centred, designation suffix MB (d).

510

Fig ¢

SkF

Note:

Single row cylindrical roller bearings with a
polyamide cage can be operated at operating
ternperatures up to +120 °C. The lubricants
generally used for rolling bearings do not
have a detrimental effect on cage proper-
ties, with the exception for a few synthetic
oils and greases with synthetic base cil as
well as same lubricants containing a high
proportion of EP additives when used at
elevated temperatures.

For tearing arrangements, which are to
aperate at continuausly high temperatures
or under difficult conditions, the use of bear-
ings with metallic cages is recormmended.
For applications in equipment using refriger-
ants such as ammonia or freon replace-
ments, bearings with a polyamide cage
can be used for operating temperatures up
ta 70 °C. At higher operating temperatures
bearings incorporating a machined brass
or steel cage should be used.

For detailed information regarding the
temperature resistance and the applicability
of cages, please refer to the section “Cage
materials”, starting on page 140.

Speed ratings

The limiting speeds are determined by certain
criteria that include the form stability and
the strength of the cage (= section “Limiting
speeds” on page 114). The values listed in
the product table are valid for the standard
cage. To facilitate the estimation of the limit-
ing speed for bearings with an alternative
cage or vice-versa, table E¥ provides the
appropriate conversion factors.

Table n

Conversion factors for imtting speeds

Bearing with
standard cage  alternative stendard cage
F.J M MR MAME ML MP

P.J, M, MR 1 1.3 1,5

MA, MB 0,75 1 1.2

ML, WP 0,65 085 1
SKF

Minimum load
In order to provide satisfactory operation,
single raw cylindrical roller bearings, iike all
ball and roller bearings, must always be sub-
jected to agiven minimum load, particularly
if they are to operate at high speeds or are
subjected to high accelerations or rapid
changes in the direction of load. Under such
conditions, the inertia forces of the rollers
and cage, and the frictien in the lubricant,
can have a detrimental influence on the
rolling conditions in the bearing arrange-
ment and may cause damaging sliding
movements to occcur between the rollers and
raceways.

The reguisite minimum load to be applied
to single row cylindrical roller bearings can
be estimated using

any fd 2
F = G e 1
m = (6+ n,) (100)

where

Frm = minirmum radial load, kN

& = minirmum load facter
{= product table)

n =rotational speed, v/min

n, =reference spaed, r/min
(= product tabie)

dm = bearing mean diameter
=0,5{d+ D), mm

When starting up at low temperatures or
when the lubricant is highly viscous, even
greater minimum loads may be required.
The weight of the components supported
by the bearing, together with external forces,
generally exceeds the requisite minimurmn
load. If this is not the case, the single row
cylindrical roller bearing must be subjected
to an additional radial load.

page 27
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Single row cylindrical roller bearings

Dynamic axial ioad carrying capacity
Singte row cylindrical roller bearings with
flanges on both inner and cuter rings can
support axial loads in addition to radial loads.
Their axial load carrying capacity is primarily
determined by the ability of the sliding sur-
faces of the roller end/flange contact ta sup-
port loads, Factors having the greatest effect
on this ability are the lubrication, operating
temperature and heat dissipation from the
bearing.

Assuming the conditions cited below, the
permissible axial load can be calculated with
sufficient accuracy from

_ ki Go10t

Fa = N @+D) keFr
where
Fap = maximum permissible axial load, kN
GCo = basic static load rating, kN
F, =actual radial bearing load, kN
n =rolational speed, r/min
d = bearing bore diameter, mm
D =bearing outside diametar, mm
ki1 =afactor

1,5 for oil lubrication

1 for grease lubrication
ko =afactor

0,15 for oil lubrication

0,1 for grease lubrication

The above equation is based on conditions
that are considered typical for normal
bearing operation:

» adifference of 80 °C between the hearing
operating temperature and the ambient
temperature;

+ aspecific heat loss from the bearing of
05 MW/ mme °C; with reference ta the
bearing outside diameter surface (i D B);

* gyiscosity ratiok =2,

For grease lubrication the viscosity of the
base oil in the grease may be used. If x is less
than 2, the friction will increase and there will
e more wear. These effects can be reduced
at low speeds, for example, by using oils with
AW {anti-wear) and EP (extreme pressure)
additives.

512

Where axial loads act for longer periods
and the bearings are grease lubricated, itis
advisable to use grease that has goad ait
bleeding properties at the operating tempera-~
tures (> 3 % according to DIN 51 817). Fre-
quent relubrication is also recommended.

The values of the permissible load F4p
obtained from the heat balance equation are
valid for a continuously acting constant axial
load and adequate ubricant supply to the
roller end/flange contacts. Where axial loads
act only for short periods, the values may be
multiplied by a factar of 2, or for shock loads
by a factor of 3, provided the limits given in
the following with regard to flange strength
are not exceedad.

To avoid any risk of flange breakage, the
constantly acting axial load F; applied to the
bearing should never exceed the numericai
value of

= 0,0045 D' ® for bearings of series 2, and
» 0,0023 D' for bearings of other series.

Where the axial load acts only occasionally
and for brief periods, F; should never be
greater than the numerical value of

« 0,013 D' for bearings of series 2, and
= 0,007 D' for bearings of other series

where

F, = constantly or occasionally acting
axial load, kN

D = bearing cutside diameter, mm

To obtain an even flange load and provide
sufficient running accuracy of the shaft when
single row cylindrical roller bearings are sub-
jected to heavy axial loads, axial runout and
the size of the abutment surfaces of adjacent
components become particularly impartant.
Forthe axial runout see the recommenda-
tions provided in the section “Dimensional,
form and running accuracy of bearing seat-
ings and abutments” on page 194. Asto
the diameter of the abutment surfaces, SKF
recommends supporting the inner ring at
a height corresponding to half of the flange
height (- fig El). For the inner ring flange,
for example, the abutment diameter can be
obtained using

aKkF

das = 05 {d1 + F)

where

das = shaft abutment diameter, mm

d; =innerring flange diameter, mm

F =innerring raceway diameter, mm

Wwhere the misalignment between the inner
and outer rings exceeds 1 minute of arc, the
action of the foad on the flange changes
considerably. The safety factors included in
the guideline values may be inadequate. In
these cases, please cortact the SKF appli-
cation engineering service.

Fig [l

SKF

Equivalent dynamic bearing load
Far non-locating bearing

P=F

If bearings with flanges on both inner and
outer rings are used to locate a shaft in one
or both directions, the equivalent dynamic
bearing load should be calculated using

P=F
P =0,92F, + YF,

when Fy/Frse
whenF/F.>e

where
e =limiting value
= 0.2 for bearings inthe 10,2, 3
and 4 serles
= 0,3 for bearings in other series
Y = axial load factor
= 0,6 for bearings inthe 10,2, 3
and 4 series
= 0,4 for bearings in other series

Since axially loaded cylindrical roller bearings
only operate satisfactorily when they are
subjected ta a simultaneously acting radial
load, the ratic F,/F; should not exceed 0,5.
Equivalent static bearing load

Po=F
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Single row cylindrical roller bearings

d 15-25 mm
B Bof=—
|, A S fa, | Y [ i,
i LES s i) 7 5
1B . 1 ' F iR ‘ T 0
Lt ] L& ! f [ il — b I
[ ‘ L [ b a
N : I i |
D Dy d F dy — 11 d dy E Dy do +— o —+— dy da | Da
| | = | |
i |
il . | )
: - .
| LT ] i i 1 Hn LT H
NU MJ NLIP N Angle ring
Principal Bagic load Fatigue Speed ratings Mass Designations . Dimensions A and fillet di Galcu-  Anglering
dimensions ratings load Ratar- Limiting Bearing Bearing with Alternative latian Designation Mass  Dimen-
dynamic static limit enge spead with standard cage  standard W . factor SIS
d D B o Co Fu speed standard cage designs d d Dy FE naorsy 8" di da A DaDs ro K By B
caga = = min  min min - max min - max  max max
mm ki KM rimin kg i mm mm o 2 kg mm
15 35 11 12,8 10.2 1,22 22004 26 000 0.047 NL 202 ECP = 15 = 279 193 06 03 1 174 185 21 308 06 03 0,15 -
35 1 12,5 10,2 1.22 22000 26000 0,048 NJ 202 ECP - 21,8 279 193 06 03 1 185 18523 308 06 03 015 -
17 40 12 172 14,3 1,73 19000 22000 0,068 NU 203 ECP ML 17 - 324 221 06 03 1 194 21 24 358 046 03 015 -
40 12 17,2 14,3 1,73 19000 22000 0,070 NJ 203 ECP ML 25 324 221 06 03 1 21 21 27 358 06 03  DAS -
40 12 172 14,3 1,73 19000 22000 0,073 NUP 203ECP ML 25 324 221 06 03 - 212 - 27 388 06 02 015 =
40 12 17.2 143 173 13000 22000 0.066 N203ECP 25 - k1 06 03 1 212 33 37 376 06 Q3 015 -
40 16 23.8 214 265 18000 22000 0,087 NUR2CIECP - = 324 229 06 03 15 194 21 24 3568 06 03 020 -
40 18 23.8 21,6 2,85 19000 22000 0,083 NJ2203ECP - 25 324 221 06 03 15 21 21 27 358 (06 03 020 &
40 16 23,8 218 2,68 19000 22000 0,097 NUP 2203 ECP - 25 324 321 06 03 - 212 - 27 358 06 03 020 =
47 14 246 20,4 255 15000 20000 012 NU 303 ECP - 5 a7 2442 1 0B 1 212 23 26 414 1 0B 0,15 -
47 14 245 20,4 2,55 15000 20000 0,12 M) 303 ECP - 277 37 242 1 086 1 226 23 29 414 1 06 D15 -
47 14 246 20.4 2,55 15000 20006 012 N 303 ECP = 207 - 402 t 08 1 226 33 42 428 1 06 0,15 -
20 47 14 251 252 2,75 16000 18000 0,11 NU 204 ECP ML 2 - 388 265 1 06 1 242 25 28 414 1 06 D015 -
47 14 25,1 35,2 2.7% 16000 19000 0,11 NdJ 204 ECP ML 297 388 265 t D& 1 25 25 31 414 1 06 0,15 =
47 14 251 252 2,75 16000 19000 0,12 NUFP 204 ECP ML 297 388 265 1 06 - 2%6 - 3t 414 A 06 0,15 -
47 14 251 25,2 2,75 16000 19000 0,11 N 204 ECP - 287 - 415 1 o8 1 256 40 43 428 1 08 018 -
47 18 287 27,5 345 16000 19000 9,14 NUZ204ECP - = 288 265 1 DG 2 242 25 28 H4 1 06 020 =
47 18 29.7 275 345 16000 19000 014 NJ 2204 ECP = 287 388 265 1 06 2 25 25 3 414 1 048 020 -
52 15 255 26 325 15000 18000 0,15 + NU 304 ECP - 31,2 424 275 11 06 09 242 26 23 45 1 06 0145 HJ34EC 0017 4 65
52 15 355 28 3,25 15000 14000 015 * NJ 304 ECP o 312 424 275 11 06 08 27 29 33 45 1 0,6 015 HJ304EC 0017 4 65
52 15 35,5 26 325 15000 18000 0,16 + NUP 34 ECP - 31,2 424 275 11 08 - 27 - 33 45 1 0.6 015 3
52 15 355 28 3,25 15000 18000 015 * M 304 ECP = 32 - 455 11 06 09 2¥ 44 47 478 1 06 015 E
52 21 47,8 38 4.8 14 000 18 000 021 * MU 2304 ECP == 424 275 11 068 18 242 26 29 43 1 0.5 0,28 -
52 21 475 38 48 14000 18000 0,22 * M. 2304 ECP = 32 424 275 11 06 19 26 268 33 45 1 06 029 -
52 a1 47,5 38 4.8 14000 18000 0,23 + NUP 2304 ECP - 31,2 424 2r5 10 06 - 27 - a3 45 1 0.6 0,28 -
25 47 12 14,2 13.2 14 18000 18000 0,083 MU 1005 - 25 - 3|8 305 06 03 2 27 28 32 438 08 03 01 -
52 15 288 27 335 14 DOG 16000 a.13 NU 205 ECP J. ML 347 438 315 1 a6 13 282 30 33 464 1 0.6 0,15 HJ205EC 014 3 &
52 15 2886 27 3,35 14 000 18000 0,14 NJ 205 ECP J, ML 347 438 315 1 06 1.3 30 3|3 464 1 0.6 015 HJ205EC 0014 3 6
52 15 286 27 3,35 14000 16000 0.14 NUF205ECP ML 347 438 35 1 06 - 308 - 36 464 1 08 013 =
52 15 286 27 335 14 000 16000 013 N 205 ECP = 347 - 46,5 1 g6 1.3 308 45 48 478 1 a.6 0138 -
* SKF Explorer bearing
TyWhen oridering bearings with an alternative standard cage the suffix of the standard cage has to be replaced by the suffix o
of the cage in quastion, e.g. NU 203 ECF becomes NU 203 ECML (for speed ratings = page 511) " Permissible axial displacement from the normal position of one bearing ring in relation to the other
516 SKF aSkF 517
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Single row cylindrical roller bearings
d 26-30mm

B
7 = e g | | —
T —0) EE ra o Ta rb_ F H
iR d F : il » j
S = ry RIS - 1 L ! E[_‘é—| I:I:,, i T
7 f r \E] Ty b fa A |
‘ 5 LB I !
D Dy d £ o d di E Da da \ — dy i ds  da I Dy d g
| ‘ i ! i ! ‘
! . ! ;
L] ] | I " - |
NU NJ NUP N iy
Principal Basic lead Fatigua Speedratings Mass Designations ; i b Z : e o s
dimensions ratings load Refer-  Lirniting Bearing  Bearing with Alternative Bimensions A anghiel L ﬁfi'f:: Sggilen:?g Y i
dynamic static limit ence speed with stancard cage  standard W Al gnation  Mass s‘g\:‘g‘nf
d D B C Cqy P, spesd zt;n:ard cages designs d d Do FE np mg s da dy D0 nom e 8 B
G} o~ 4 min  min min max min max max max
mm kN kN F/min kg = mm T = — kg p—
mog o @i om gm o um olex0 g ez BOET Qe ME 1 0eln mew o gd1 93 am  WwmmEs oo 3 o3
= % 5 2 “ont, -, . + i 3 . 014 3 B5
52 18 341 a4 426 14000 18000 0,17 NUP2205ECP ML M7 438 M5 1 08 - e O a8 464 1 08 o8
62 17 465 385 4,55 12000 15000 024  *NUBDSECR  J,ML 381 507 34 11 11 13 32 32 38 85 1 1 0.15 HJBDBEC 0023 4 7
21 B B2 12 1350 1o 025 rNupssscor imi B107 %M T NIIA B2 LS 1 1 016 HINSEC 00 4 7
62 17 465 365 455 12000 15000 024  x N3OSECP - Sl o sx 4v 14 Ga % e o2 b 4 B Z
Bop oM M g mm oum o o owmem e miwra L m B ow o 1 1 o wowss oo s s
62 24 64 55 695 12000 15000 038  « NUP230SECP ML %1 sarw a2 PG OZ o ks G 3 e
30 55 13 179 173 1,86 14000 15000 012 NU 1006 - 3 - 456 365 1 06 21 @2 35 3@ 504 1 06 01 .
62 16 36,5 455 13000 14pae 020 x NU2OGECR ) ML 41,2 625 375 1 06 13 342 36 39 564 1 06 015  HJ206EC 0005 4 7
B j5 & %S B 00 0w 0 INUpmeece wi U3 BRI ) W mR ol Dm0 RMSEC Gms s
: ! . ; : , B - 6 - 41 | 015 o
62 16 44 365 455 13000 14000 D20 % N20BECP : w2 7 55 1 08 13 8 54 o avs 1 a8 ods -
62 2 56 49 8.1 13000 14000 026 % NUZZOSECP  J.ML =
62 20 55 49 51 13000 14000 026 % NAZ206EGP  J ML 1 BRI R-B1 B RE BB
s2 20 55 49 &1 12000 14000 027 % NUP220GECP ML M2 22 a1 s 0 om ¥ 8 o#H 18 OB I
7219 585 48 6,2 11000 12000 036  #NUB0GECP  J,M,ML - _
7215 B85 48 62 11000 12000 036  *NJIOSECP  LMML " EERE E R REEE B
72 19 5B5 48 6.2 11000 12000 0,38  * NUP3OGECP  J, M, ML 45 589 405 14 11 - 37 - 47 8 1 1 015 [l
72 19 585 48 6.2 11000 12000 036  x NADGECP - B o7 e2e 41 11 14 5 w0 &4 88 1 o1 &2 =
72 27 83 75 9,65 11000 12000 053  * NUZ3OSECP ML .
72 21 8 75 965 11000 12000 054  * NJ230GECP ML 0 o.ae e e Mloge W omwmE BR 0 4 wm -
72 27 83 75 965 11000 12000 0,55  * NUP230GECP ML 5 2me ans 10 11 o w2 o8 11 o
%0 23 605 5 6.8 soog 11000 075 NU 405 Z 506 666 45 15 15 16 41 43 47 7% 15 15 Q15 HJ406 0080 7 11,5
0 23 @05 53 6.8 8g00 11000 078 NJ 406 - 505 666 45 15 15 16 M 43 47 784 15 ¥5 015  HJa06 0080 7 M5

* SKF Explorar bearing pag e 30

1 When ordering bearings with an alternative standard cage the suffix of the standard cage has to be replaced by the suffix
of the cage in guestion, e.g9. NU 2205 ECP becomes NU 2205 ECML {for speed ratings -> page 511} 1) parmissible axial displacement from the niormal position of one bearing ring in refation 1o the other
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Single row cylindrical roller bearings

d 35-40mm
I—Br-z—l & | L i jrB?*
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iz = 3| S— | I Z
ML M MUP N Anglaring
Principal Basic load Fatigue Speed ratings Mass Designations Dirnensions Ahutment and fillet dimensions. Calcu-  Angle ring
dimensions ratings load Refer-  Limiting Bearing Bearing with Alternative lation  Designation Mass  Dimen-
dynamic static Tirmnit ence spead with standardcage  standard " factor Siahg
d o] B C Cq Py speed standard cage designs" d d Dy RE rp ra s dy oty dnDala ra o ke By B
cage & w2 min mHn min max mia max thmax max
mm kN kN r/min kg - T mim & = kg mm
a5 62 14 358 38 455 12000 13000 0,16 NU1DO7ECP - 3 - 545 42 1 06 9 32 41 44 56 1 D6 01 =
72 47 5B 48 6.1 11000 12000 0,29 «NUZOTECP  JM.ML 481 807 44 11 06 13 292 42 46 65 1 08 015 HI207EC 0033 4 7
217 56 48 6.1 11000 12000 0,30 * NJ2TECP  J.M,ML 481 607 44 11 06 13 42 42 S0 B85 1 06 015  HJ20TEC 0033 4 7
7217 56 48 6.1 11000 12000 031 * NUP20TECP  J M, ML 481 607 44 11 06 - 42 - 80 6 1 0§ 015 -
217 56 48 8,1 11000 12000 0,30 * N207 ECP - 481 - B4 11 06 13 42 62 66 678 1 08 015 =
72 23 BOD5 63 8,15 11000 12000 0,40 * NUZ2OTECP  J,ML - B0 44 11 0B 28 392 42 46 65 06 02 -
72 23 895 63 8.15 11000 12000 0.4 * NJ2207ECP  J,ML 481 BO7 44 1t 06 28 42 42 S0 65 06 02 -
72 23 B95 63 815 11000 12000 0.42 + NUP2ZGTECP ML 481 807 44 13 08 - 42 - 48 B 1 06 02 -
20 2 75 &3 8,15 9500 11 000 047 * NU 307 ECP J, M, ML 51 663 452 15 11 12 42 44 4B 1 1.5 1 0,15 HJ3INFEC D058 & 95
g 2 76 B3 215 9500 11000 0.49 * NJ 307 ECP J, M, ML 51 63 482 15 11 12 44 a4 53 71 15 1 9,15 HJ307EC 0058 & 95
80 2t 75 63 8,15 9500 11000 0,50 * NUP3OTECP  J, M, ML 51 863 462 15 11 - 4 - 53 7 15 1 015 -
an 2t 75 63 8,15 9500 11000 0,48 * N30T ECP - 5 - 02 15 11 12 4 88 72 T3 15 1 015 -
80 31 106 38 12,7 8500 11000 0,72 * NUZMTECP J = 663 462 15 11 27 42 44 48 Tt 15 025 -
a ¥ 106 a8 12,7 gs00 11000 0,73 * NJ2307ECP - 51 663 462 15 11 2F 44 44 83 71 15 1 025 -
8 M@ 106 98 12,7 9500 11000 0.76 * NUP 2307 ECP - 51 663 462 15 11 - 4 - 52 71 15 1 0,25 -
100 25 7HS 695 ] 000 9500 1,00 NU 407 = - 781 53 145 15 17 46 50 65 89 15 15 015 -
100 25 765 9, 9 8000 9500 1,08 NJ 407 - 5§ 761 53 15 15 17 46 B 61 B 15 15 015 -
ap B8 15 251 26 3 11000 18000 0.23 NU10GEML - 40 - 576 47 1 06 24 432 45 49 634 1 06 01 -
8n 18 62 %] 67 9500 11000 0,37 * MU 208 ECP J, M, ML 54 679 495 11 11 14 47 48 51 F 1 015 HJ208EC 0047 5 B85
a0 18 62 53 67 Q500 11000 0,30 * NJ 208 ECP J, M, ML 54 679 495 11 11 1,4 AT 48 8B 73 1 1 0,15 HJ208EC 0047 & 85
B0 18 82 53 6.7 9500 11000 0,40 « NUP208EGP  J. M, ML B4 678 485 1,1 11 - 47 - 88 73 1 A 0,15 -
g0 18 62 53 6.7 9500 11000 0,37 * N208ECP - M - 5 11 11 14 47 88 T3 T3 1 1 0,15 -
80 23 B1,5 75 8,65 a 500 11000 0.49 * NU 2202 ECP J, ML 54 679 485 11 11 18 47 48 5 73 1 1 0.2 HJI2Z208EC (0048 5 9
B 23 815 75 965 9500 11000 0,50 * NJ22OBECP  J,ML 34 679 435 11 11 1.9 47 48 56 73 1 1 0,2 HJ2208EC 0048 5 9
80 23 815 75 a.65 9500 11000 .51 * NUP 2208 ECP  J,ML 54 B79 485 11 11 - 47 - 86 73 1 1 02 -
9 23 03 78 10,2 8000  B500 0,85 * NUSOSECP  J,M,ML 575 756 52 18 15 14 49 50 54 81 15 1,5 05  HIZ0HEC 0084 7 11
ag k) 93 78 10,2 8000 o500 0.87 * NJ 308 ECP J. M, ML 47.h 756 52 15 15 14 49 50 &0 1] 15 1,5 0,15 HI3BEC 0Q0R4 7 11
90 23 93 78 10,2 8000 9500 0,68 » NUP3OBECP M, ML 575 756 52 15 15 - 49 - 60 81 15 15 015 -
90 23 83 78 102 8000 9500 0.5 + N 308 ECP - 575 - 80 1.5 15 14 48 78 82 M 15 15 015 -

f_ SKF Explorer bearing
! when crdering bearings with an altemative standard cage the sutfix of the standard cage has to be replaced by the suffis
of the cage in question, e.g. NU 207 ECP becornes NLH 207 ECML (for speed ratings = page 511)
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Single row cylindrical roller bearings

d 40-50mm
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MU NJ M
Principal Basic load Fatigue Speedratings Designations
di ions ing: laad Refer- Bearing with
dynamic static limit BrICE standard cage
d o B C Cy Py speed
mm kM kN r/min =
40 90 33 129 120 153 4000 * NU 2306 ECP
cont. 90 33 129 120 153 80060 * NJ 2308 ECP
90 33 129 120 15,3 4000 * NUP 2308 ECP
1Mo 27 96,8 a0 11.6 7000 NU 408
e 2v 96,6 a0 11,6 7000 NJ 408
45 75 16 44 6 52 6,3 9500 NU 1008 EGP
85 19 69,5 B84 815 9000 » NU 208 ECP
85 19 62,5 B4 815 9000 * NJ203ECP
85 18 69,5 84 8,15 2000 = NUP 209 ECP
a5 19 63,5 64 8.15 8000 * N 209 ECP
85 23 85 81.5 10,6 3000 = NU 2209 ECP
85 23 B5 81,5 106 8000 * NJ 2209 ECP
85 23 85 815 10,6 000 * NUP 2209ECP
100 25 112 100 12,9 7500 * NU 308 ECP
100 25 112 100 129 7500 * NJ 309 ECP
100 25 112 100 12.8 7500 = NUP 309 ECP
100 25 112 100 128 7500 * N30SECP
100 48 160 153 20 7500 + MU 2309 ECP
100 36 160 153 20 7500 = NJ2309ECP
100 36 160 153 20 7500 + NUP 2309 ECP
120 28 106 102 13.4 6700 NU 409
120 29 106 102 13.4 6700 NJ 409
50 80 16 45,8 56 6,7 9009 HU 1O ECP
g 20 7356 895 88 B 500 % MLE 210 ECP
a0 20 735 69,5 88 B 500 * MJ21DECP
a0 24 7.5 63,9 8.8 8500 * NUP 210 ECP
a0 20 73,5 69,3 88 8500 * N210ECP

* SKF Explorer bearing

" When ordenng bearings with an alternative standard cage the suffix of the stardard cage has to be replaced by the suffix

of the cags in question, e.g. NU 2308 ECP becomes NU 2308 ECML (for speed ratings = page 511)
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* Permissibla axial displacement from the normal position of one bearl
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g ring 1M relation to the other
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Angle ring
and fillet di Anglaring
Designation hass  Dimen-
sions
da  dy, Dy 0F 1y By B
max min = max  max
= kg mm
1.5 28 50 &4 81 1, =
15 28 5 80 B A, =
15 - = 60 a1 1 2
2 25 56 60 g7 2 -
2 2.5 56 67 gy 2 -
g6 09 51 54 704 1 =
11 12 33 56 i | HJ208EC 0052 5 85
11 11 12 33 61 a1 ; HJZ09EC 0052 5 85
11 11 - = B1 o1 Q, -
11 11 12 74 78 78 A 0, -
11 11 17 53 B6 78 1 D2 -
1.1 11 17 53 56 7B 1 0.2
BEe O = 61 7w 1 0.2 -
15 15 17 a6 B a1 15 15 016 HJ3MEC 011 7 115
15 1.5 17 56 BT 91 15 15 0,15 HJ39EC 011 7 115
1.6 1.5 - = 67 91 15 15 0,15 -
1,5 15 1.7 8 91 9 15 15 D18 &
15 15 32 56 &1 M 15 15 0.25 -
15 1.5 3.2 56 67 9 15 15 0,25 -
15 1.5 - r 67 M 1 1.5 0.25 -
2 25 g2 &7 W7 2z 2 0,15 H1409 018 8 135
2 25 62 74 0w 2 2 .15 HJ 409 018 8 135
a, 56 60 Th4 1 0, a, &
11 11 15 57 82 83 1 1 0. HJ210EC 0058 5 %
1.1 11 15 57 66 83 1 1 a. HJ210EG 0058 5 9
11 01 - -  B6 B3 1 1 0. -
11 1,1 15 @83 B2 1 Q, -
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Single row cylindrical roller bearings
d 50 -55mm

il = = :
i _
I

Had]
-

i
]

P 1 | [ ]
‘ [7] T 4| W I -“—} ) B,
| | | F
D Dy a F chy = T ¢h E Da C;a — da % -—4‘» Dy —— d o
1 - S | ; _ ! J
] o | ) —
NU NJ NUP N Angle ring
Principal Basic load Fatigue Speed ratings Mass Designations . Dirmensions Abutment and fillet dimensions Calcu-  Anglering
dimensions ratings load Refer-  Limiting Bearing Bearing with Alternative lation  Designation Mass  Dimen-
dynamic stabe limit ence speed with standard cage  standard 5 factor Siong
d 5] B £ Ca = speed standard cage designs” d d Dy FRE ty tza 8" g, di dn,Dy Dy oty oty ke By By
cage E = min - min min  max MmN max max max
mm KM kh rimin kg E mrm mm - - kg mm
5 490 23 a0 88 1.4 8500 68000 0,56 * NU 2210 ECP J, M, ML 50 - 7B 595 11 11 15 57 57 B2 8 1 1 0.2 o
cont. 90 23 90 88 11.4 8500 9000 0,57 * NJ22I0ECP  J,M, ML cont. 84 78 505 1.1 1,1 15 87 57 86 8 1 1 0.2 -
a0 23 a0 a8 11.4 8 500 9000 0.59 * NUP2210ECP J M 64 8 595 11 11 - 57 - 86 83 1 1 0.2 =
110 27 127 112 15, G700 8000 1,14 * NU 310 EGP 4, M, ML 1.2 821 65 2 2 18 B1 63 67 93 2 2 015 HJ310EC 0,14 & 13
110 27 127 112 15 €700 B OOG 117 % NJ A0 ECP J, M, ML 12 %21 85 2 2 19 61 63 ¥3 988 2 2 015 HJ310EC 014 8 13
10 27 127 114 15 5700 2000 1,20 * NUP3IOECP  J, M, ML 712 821 656 2 2 - 61 = 3 95 2 2 0,15 -
10 27 127 12 15 6700 8000 1.14 * N310ECP M 2 - 97 2 2 19 61 95 99 93 2 2 0,15 -
10 40 186 188 24.5 6700 8000 1.73 * NU2BECP ML 921 65 2 2 34 61 & & 99 2 2 0.25 -
110 40 186 186 245 6700 8000 1,77 * NJ 2310 ECP ML 712 921 €5 2 2 a4 61 63 73 W 2 2 0.25 -
110 40 186 188 245 6700 8000 1.80 * NUP 2310ECP ML 71,2 921 65 2 2 = 61 # 3 ¥ 2 2 025 -
12 3 130 127 16,8 5000 7000 2,00 NU 410 - E 102 708 21 231 26 64 B8 73 16 2 2 0,15 -
130 #H 130 127 16,6 6 000 7000 2,058 NJ 410 - 788 102 708 21 21 2B 64 B8 81 1M 2 2 0,15 =
55 80 18 572 68,5 83 8000 B 500 0,39 NU 1011 ECP = 58 - ™ 845 1.t 1 0.5 596 B3 &7 B4 1 1 Q.1 o
100 21 065 a5 12,2 7 500 8000 0,66 + NU 211 ECP 4 M, 708 863 66 3 s e | 62 B4 68 gt 15 1 0,15 HI2MMEC 0083 6 95
100 21 96,5 95 12,2 7500  BDOO 0,67 * N.J 211 EGP J, M, ML 708 B3I 86 15 1.1 1 64 B4 73 91 15 1 0,15 HJ211EC D083 6 85
100 2 96,5 95 12,2 7 500 8000 0,69 * NUPZ211ECP 1 M, ML 06 862 66 15 11 - 64 - 73 91 15 1 0,15 =
0 2 985 95 12.2 7600 8000 0,66 * N211 ECP M s - 90 15 111 B4 83 02 93 15 1 0,15 s
100 25 114 118 15.3 7600 8000 0,79 * MU221YECP  J,M,ML /0B 863 66 15 11 15 62 &4 62 91 15 1 0.2 HJ2211EC 0,085 & 10
100 25 114 118 15,3 7 500 8000 0.81 * NJ 2211 ECP J. M, ML 0.8 BEZ &6 15 11 15 64 B4 T3 91 16 1 0.2 HJ2211EC 0.085 6 10
100 25 114 118 15,3 TR0 8000 0.82 * NUP2211ECP  J,ML ¥0.8 863 6 15 11 - e - 73 81 15 1 0.2 -
120 29 156 143 13,8 6 000 7000 1,45 * NU 311 ECP J, M, ML 775 101 Tes 2 2 2 66 65 73 m 2 2 015 HJINMEC 018 8 14
120 29 156 143 18,8 6000 7 000 1,50 * NJ 311 ECP J, M, ML 77,5 101 705 2 2 2 66 B8 BO 109 2 2 0.15 HJ311EC 019 9 14
12¢ 29 156 143 186 6 000 7000 1,55 * NUPJ{tECP J, M. ML e o 798 2 2 - 6868 - 80 09 2 2 15 =
120 29 156 143 18,8 6 000 7000 1.45% +* N311ECP M e - 1065 2 2 2 66 104 109 109 2 2 15 i
120 43 232 232 30.5 600G 7 000 2,20 * NU 2311 ECP ML 75 1M s 2 2 25 BE B8 73 e 2 2 0,25 HJ2311EC 019 o 155
120 43 232 232 30,5 6000 7 000 2,25 * NJ 2311 ECP ML 775 101 705 2 2 35 66 B8 80 108 2 2 025 HIZ231EC 018 9 155
120 43 232 232 305 £ 000 700G 2,30 * NUP2311ECP ML 775 1 705 2 2 - Bg - B0 0w 2 2 025 - 2
140 33 142 140 186 5800 6200 2,50 NU 411 = 852 108 772 21 21 28 B3 74 79 126 2 2 0,16 i
140 a3 142 140 185 5600 6300 2.55 H.J 411 - 852 108 772 21 21 38 B9 74 B8 126 2 2 015

* SKF Explorer bearing bag e 3 3

" When ordering bearings with an alternative standard cage the suffix of the standard cage has to be replaced by the suffix . .
of the cage in question e.g. NU 2210 ECP becomes NL 2210 ECML ifor speed ratings = page 511) ! Permissible axial displacement from the normal pasition of one bearing ring in relation to the other
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Single row cylindrical roller bearings

d 60-65mm

T4
— —n — — i
T 0
r; = & 3 L
7] ‘ 2 T4 W
DD F ¢ T dh —— E
e f : Y
NU RJ NUP N
Principal Basic load Fatigue Speed ratings Mass Dasignations .
dimensians ratings load Refer- Lirniting Bearing Bearing with Alternative
dynamic static limit ence speed with standard cage  standard
a] ¥ B C Cn P, speed standard cage designs‘]
cage
[l kN kM rémin ka -
B0 95 18 374 44 53 2000 11000 0,48 NU 1012 ML -
110 22 108 102 13,4 §700 7500 0,80 * NU 212 ECP J, M, ML
110 22 108 102 13,4 8700 7500 0,83 * NJ212ECP 4 M, ML
110 22 108 102 134 G700 7500 0,86 * NUP212ECP  J,ML
110 22 108 102 134 §700 7500 0,80 * N212ECP M
g 2B 146 163 20 6700 7500 1,08 * NU 222 ECP J, M, ML
110 28 146 163 20 6700 7500 1,19 * NJ2212ECP WJ, M, ML
110 28 146 153 20 6700 7500 115 = NUP2212ECP J ML
130 31 173 160 208 5600 6700 1.77 * NUMZECP J, M, ML
130 M 173 160 208 5600 6700 1,83 * NJ312ECP J, M, ML
130 3 173 160 208 5600 8700 1,90 * NUP312ECP  J,M, ML
180 H 173 160 208 5600 S700 1.80 * N312ZECP M
130 48 260 265 34,5 5800 8700 275 * NU 2312 ECP ML
130 46 260 265 34.5 5600 5700 2,80 = NJ 2312 ECP ML
130 46 280 265 34.5 5600 G700 285 * NUP231ZECP ML
150 33 168 173 22 5000 6000 3,00 NU 412 -
150 35 168 173 22 5000 G000 3.10 MNJa12 -
65 100 18 e2.7 a15 9.8 7000 7500 0,45 NU1ICIIECP -
120 23 122 118 15,6 6300 8700 1.03 = NU 213 ECP J. M, ML
120 23 122 118 15.6 5300 G700 1,67 * NJ213ECP J M, ML
120 23 122 118 15,6 6300 6700 1.10 * NUP213ECP  J,ML
120 23 122 118 15,8 B 300 6700 1.05 * NZ13ECP -
120 170 180 24 6 300 6700 1.40 * NU221IECP o
120 3 170 180 24 €300 6700 145 * NJ 2213 ECP J
120 N 170 180 24 8300 6700 1,50 * NUP2213ECP -
140 33 212 196 255 5300 6000 2,20 * NU313IECP 4, M, ML
140 33 212 196 2545 2300 6 D00 2,20 * NJ315ECP J, M, ML
140 33 212 196 26,5 5300 6000 2,35 * NUP 313 ECP J, ML
140 43 212 186 255 5300 & 000 2,20 * NJ1IECP M

* SKF Explorer bearing

' When crdering bearings with an alternative standard cage the suffix o1 the standard cage has to be replaced by the suffix
of the cage in question, e.g. MU 212 ECP becomes NU 212 EGML (for speed ratings —» page 511)
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Da dy oy i dv  dy = + Da d d;
\ |
Angle ring
Dimensions Abutment and fillet dimansions Calcu-  Angle ring
lation  Designation  Mass  Dimen-
f factor siang
¢ o Dy FE g rg st [ "R PR - S T o A Y ke By Bs
- - min min N max min  max rmax max
T mm - - kg mm
60 - 816 695 11 1 29 646 88 T2 A% 1 1 01 -
748 947 72 1.5 15 14 68 70O 74 1M 15 15 0,15 HI212EC 0140 6 10
FFE B57 72 15 15 14 69 0O 80 mm 15 15 0,15 HJ2Z12EC 010 6 10
775 957 T2 1.5 15 - 68— &1 11 15 1.4 015 -
775 - 00 15 15 14 68 98 101 1 1,5 15 0,15 =
775 087 T2 1.5 1,5 14 68 70 T4 A 15 15 0.2 HJ212EC 010 6 10
775 967 72 15 15 14 83 7O & 101 1,5 1,6 02 HJZ2EC 010 8 10
7rfh 857 V2 1.5 15 - 63 - 80 o 15 15 0.2 -
843 mo 77 21 21 21 72 M4 78 1w 2 2 0,15 HJHM2EC 022 B8 145
843 10 77 21 21 24 iz 78 B7 18 2 2 015 HJ312EC 022 5 145
843 10 77 2 2 5 72 - g7 118 2 2 015 =
843 - s 21 21 24 e 12 118 118 2 2 015 -
T 10 77 21 21 34 72 7478 118 2 pid 0,25 >
B43 110 77 21 21 386 7e 4 87 118 2 2 0.25 =
843 110 77 21 21 - - 87 118 2 2 0,29 -
= 117 83 21 21 25 74 80 B85 136 2 2 0,15 =
.8 117 83 21 21 25 T4 80 W4 136 2 2 0,15 =
65 - 885 74 11 1 1 698 72 77 W 1 1 0.1 -
844 104 785 15 15 14 74 76 B 1m 15 1,5 0,15 HI213EC 012 & 10
a44 104 785 15 1,5 14 T4 76 B 111 15 15 015 HJ213EC 012 6 10
844 104 785 15 15 — 74 - 87 111 15 15 0,15 =
844 - 085 15 15 14 74 106 111 M1 15 15 015 -
- 104 785 1.5 15 18 74 76 8t 111 15 15 02 -
244 104 785 15 15 1.9 74 76 8 111 15 15 0,2 -
844 104 785 1.5 15 - 4 - 87 111 15 15 0.2 -
905 M9 825 21 21 22 7T 80 85 128 2 2 015 HJMIEC 027 10 155
05 119 g2& 21 21 22 77 B0 93 128 2 2 0,15 HJMIEC 027 10 159
905 119 #2521 21 - I 93 128 2 2 015 =
905 - 1245 21 21 22 P 122 127 128 2 4 B3 =
"' Permissible axial displacement from the normal posttion of one bearing ring in relation to the ather
aSKF 527
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Single row full complement cylindrical roller bearings

-
Designs Fa [l
Full complement cylindrical roller bearings
incorporate a maximum number of roliers
and are therefore suitable for very heavy
radial loads. However, they cannot operate
at the same high speeds as caged type
cylindrical roller bearings. The standard SKF
range of single row full complement cylin-
drical roller bearings consist of the NCF
and NJG designs.

NCF design

NCF-design bearings {~» fig £} have two
integral flanges on the inner ring and ene
intagral flange on the outer ring and can thus
support axial loads acting in one direction
and provide axial shaft location in one direc-
tion. A retaining ring at the flangeless side
of the outer ring helds the bearing assembly
together. The axial internal clearance in the
bearing is given in the proguct table and

is designed to permit small axial displace-
ments of the shaft in relation to the housing,
e.g. as a result of thermal expansion of the
shaft, to be accommodated in the bearing.

ris &

NJG design

NJG-design bearings (= fig H) comprise the
heavy dimension series 23 and are intended
for very heavily loaded, slow speed applica-
tiens. These bearings have two integral
flanges on the outer ring and one integral
flange on the inner ring and can thus support
axial loads acting in cne direction and provide
axial shaft location in one direction. In con-
trast to the other full complement bearing
designs, NJG-design bearings have a self-
retaining roller camplement. The cuter ring
with its two integral flanges together with
the roller complement can therefore be
withdrawn from the inner ring, without
having to take any precautions to prevent
the rollers from falling out. This simplifies
mounting and dismounting.

554 SkF

Bearing data - general

Pimensions

The boundary dimensions of SKF single row
full complement cylindrical roller bearings
are in accordance with IS0 15;1988.

Tolerances

SKF single row full complement cylindrical
roller bearings are produced to Normal toler-
ances. The values for the tolerances corres-
pond to 150 492:2002 and can be found in
table B on page 125.

Radial internal clearance

SKF single row full complement eylingdrical
roller bearings are produced with Normal
radial internal clearance as standard. The
majority of the bearings are also available
with the greater C3 radial internal clearance.
The values correspond 1o IS0 5753:1991
and are givenin table | on page 507. The
clearance limits apply to unmounted bear-
ings under zero measuring load.

Misalignment

The ability of single row full complement
cylindrical roller bearings to accommodate
angular misalignment of the inner ring with
respect to the outer ring is limited to a few
minutes of arc. The actual values are

* 4 minutes of arc for bearings of the narrow
dimension series 18, and

* 3 minutes of arc for bearings of the wide
dirmension series 22, 23, 28, 2% and 30.

The above guideline values apply provided
the position of the shaft and housing axes
remains constant. A larger misalignment is
possibie, but may result inreduced bearing
service life. In such casas, please contact
the SKF application engineering service.

influence of operating temperature

on bearing material

SKF single row full complement cylindrical
roller bearings undergo a special heat treat-
ment. They can operate at temperatures of
up to +150 °C.

SKF

Minimum load
In order to provide satisfactory operation,
single row full complement cylindrical roller
bearings, like all ball and roller bearings, must
always be subjected 1o a given minimum
load, particularly if they are 1o operate at
relatively high speeds (n > 0,51imes the
reference speed) or are subjected to high
accelerations or rapid changes in the direc-
tion of the load. Under such conditions the
inertia forces of the rollers and the friction in
the lubricant, can have a detrimental effect
on the rolling conditions in the bearing
arrangernent and may cause damaging slid-
ing movements and to occur between the
rollers and raceways.

The requisite minimum load to be applied
to single row full cermplement cylindrical
roller bearings can be estimated using

_ any fdn
el 218

where

Fym =minimum radial load, kN

k, =minimum load factor
0,1 for bearing series 18
0,11 for bearing series 28
0,2 for bearing series 29
0,3 for bearing series 30 and 22
0,35 for bearing series 23

n =rotational speed, r/min

ne = reference speed, rmin
(= product table)

dy, =bearing mean diameter
=0,5(d+D), mm

When starting up at low temperatures or
when the lubricant is highly viscous, even
greater minimum loads may be required.
The weight of the components supported by
the bearing, together with external forces,
generally exceeds the requisite minimum
load. H this is not the case, the single row full
complement cylindrical roller bearing must
be subjected to an additional radial load.

page 35
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Singie row full complement cylindrical roller bearings

Dynamic axial load carrying capacity
Single row full complement cylindrical roller
bearings with flanges on both inner and quter
rings can support axial loads in one directian.
Their axial load carrying capacity is primarily
determined by the ability of the sliding sur-
faces of the roller end/flange contact to sup-
port loads. Factors having the greatest effect
on this ability are the lubrication, operating
temperature and heat dissipation from the
bearing.

Assuming the conditions cited below, the
permissible axial load can be calculated with

sufficient accuracy from

L kGt | e
® T hdsD)
where

Fan = maximum permissible axial load, kN
Cg = basic static load rating, kN
F, =actual radial bearing load, kN
n =rotational speed, r/min
d =bearing bore diameter, mm
D =bearing outside diameter, mm
ki =afactor

1,0 for oil lubrication

0,5 for grease lubrication
ks =afactor

0,3 for cil lubrication

0,15 for grease lubrication

The above eguation is based on conditions
that are considered typical for normal bear-
ing operaticn:

= adifference of 60 °C between the bearing
operating temperature and the ambient
temperature;

» g specific heat loss from the bearing of
0,5 mW/mm?¢ °C with reference to the
bearing outside diameter surlace [z D B);

* aviscosity ratiox =2,

For grease lubrication the viscosity of the
base oll in the grease may be used. lf k is less
than 2, the friction will increase and there will
be more wear. These effects can be reduced
at low speeds, for example, by using cils with
AW (anti-wear} and EP {extreme pressure)
additives.

556

Where axial loacs act for longer periods
and the bearings are grease lubricated, it is
advisable to use a grease that has geod oil
bleeding properties at the operating tem-
peratures {> 3 % according to DIN 51 817).
Frequent relubrication is also recommended.,

The values of the permissible load Fap
abtained from the heat balance equation are
valid for a continuously acting constant axial
load and adequate lubricant supply to the
roller end/flange contacls. Where axial loads
act only for short periods, the values can be
multiplied by 2, or for shock loads by 3, pro-
vided the limits given in the following with
regard to flange strength are not exceeded.

To avoid any risk of flange breakage, the
constantly acting axial load shouid never
exceed

F.=0,00230'"7

and occasional shock loads should never be
greater than

Fo.=00070'7

where

F, = constantly or cccasionally acting
axial load, kN

D =bearing outside diameater, mm

To obtain an even flange load and provide
sufficient running accuracy of the shaft when
single row full complement cylindrical rofler
bearings are subjected to heavy axial loads,
axial runout and the size of the abutment
surfaces of adjacent components become
particularly important.

If shaft ceflection occurs together with an
axial load, the inner ring flange should only e
supported 1o half its height (- fig B} so that
it is not subjected to damaging alternating
stresses. The recommended shaft abutment
diameter d,; can be obtained from the
product table.

Where misalignment between the inner
and outer rings exceeds 1 minute of arc, the
action of the {ioad on the flange changes
considerably. As a result, the safety factors
implicit in the guideline values may not be
adequate. In these cases, contact the SKF
apglication engineering service.

SKF

Equivalent dynamic bearing load
For non-locating bearings

P=F

If the bearings are used to locate a shaft in
one direction, the equivalent dynamic bear-
ing load should be calculated using

F=F whenF /F <e
P=092F +YF, whenFy/F >e

where
e =limiting value
= 0,2 for bearings in thg 18 series
= 0.3 for bearings in the 22, 23, 28, 29
and 30 series
¥ = axial load factor
= 0,6 for bearings in the 18 series
=0,4 for bearings in the 22, 23, 28, 29
and 30 series

Since axially loaded single row full comple-
ment cylindrical roller bearings only operate
satisfactorily when they are subjectedto a
simultaneously acting radial load, the ratio
Fa/Fr should not exceed 0,5.

Equivalent static bearing load

PO:Fr

7Y 3 |

SKF

Supplementary designations

The designation suffixes used to identify
certain featuras of SKF single row full com-
plement cylindrical roller bearings are
explained in the following.

CV  Maodified internal design, full comple-
ment roller set

C3 Radial internal clearance greater
than Normal

HA1 Inner and outer rings of case-hardened
steel

HB1 Bainite hardened inner and outer rings

L4B Bearing rings and rolling elements with
special surface coating

L5B Rolling elements with special surface
ceating

V. Fullcomplement roller set {without
cage)

VH Full complemeant roller set fwithout
cage}, self-retaining
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Single row full compiement cylindrical roller bearings
d 20-75mm

1 ry Yy fa U Ta =
T = s~ i
=7 P [T

! :
| | : & | | | i ‘
D E Dy +—— d g A I:|)a 3 Fen da | [Tn D|a oy da
| | I | :
= = I =T
2 ey
NCF NJG
Principal Basic load ratings Fatigue Speed ratings Mass Designation Dimensions Abutment and fillet dimensions
dimensions dynamic static load Refer- Limiting
limit ernce spaed
d o B G Ca Py speed 4 d; D, EF M2 24 ! da da” ey Cg Dy a 1)
E -~ min min min maK rmax max  max  max
mm kN KN rfmin kg e - mm
20 42 16 28,1 285 31 8500 10000 ot NCF 3004 CV 20 2g 3 36,8 06 0.6 - 24 26.9 = a8 40 0.8 06
25 47 16 319 355 3.8 7000 §000 012 NGF 3005 CY 2 4 39 42,5 08 0,6 15 2 - 43 45 0,6 06
62 24 682 68 85 4500 5600 038 NJG 2305 VH ¥ oy Oh B Y B = Bl s, 8 8 oo
30 55 18 396 44 5 8000 7 500 0,20 NCF 3006 CV a0 a0 4 9.6 y 1 2 - 52 1 1
T2 27 842 86,5 hh| 4 000 4 800 0,56 MNJG 2308 VH 432 5;4 33:35 1.1 1) 1.8 g'sr E{T):g 36 gg = 1 gk
3s 62 20 48 4 56 6,565 5300 6700 0.26 NGF 3007 OV 3 l 1 1 2 40 428 = 7 52 1 1
B 31 108 114 14,3 3400 4300 075 NJG 2307 VH : gg,a gs.a Zii?s 15 - 2 44 47B 42 7oz 15 -
40 68 2t 57,2 64,5 8,16 4 800 5000 431 NCF 3008 0V 4 1.7 1 1 2 45 47,8 - & 85 1 1
0 33 145 158 2b 3000 3600 1,00 NJG 2308 VH 0 29,6 ?232 g ds 15 - 54 39 44 49 = F 15 -
45 78 23 80,5 78 8,15 4300 5300 0,40 NCF 2009 OV 4 1 1 2 50 53 = 7 72 1 1
T 173 108 355 2800 3400 125 NJG 2508 VH > B g 2N o 1s 1 S 2 PO B
53 a0 23 78.5 98 1.8 4000 5000 0,43 NCF 3010 CV 50 54 68 723 1 1 2 &5 56,7 = 75 77 1 1
55 a0 28 105 140 17,3 3400 4300 0,64 NCF 3011 GV 55 7 11 1.1 2 i 84 a6 1 3
120 43 23 280 835 2200 2800 220 WG 2311 VH Re fe w2 M 34 e e oo By B LT
60 85 16 55 BO 915 3600 4 500 0,29 NCF23M20V 6 1 1 1 # &0 80 1 1
95 25 106 146 183 3400 4000 0.69 NCF 3012 CV #89 it ;S;‘? 11 11 2 o 23;3 - B 91 1 1
6 0 16 583 88 10,2 Jzoe 4000 0,31 NCF 2913 CV & 5 ] 1 0 g e @ i 1
100 26 112 163 20 3000 3800 0,73 NCF 3013 CV 3 ;25 g,; gg,?s 11 1.1 2 71 ;g:ﬁ s 34 a5 1 1
140 8 503 2360 %5 1900 2400 3.55 NJG 231 VH T L 7 &3 e 128 - 2 -
70 100 19 76,5 116 137 3000 3600 048 NCF 2914 SV 70 BO.5 8B5S 925 1 1 1 76 785 = a5 a5 1 1
110 30 128 173 224 2800 3600 1.02 NCF 3014 GV 81' 95‘ 1063 11 1,1 3 76 73:7 ¥ 104 108 1 1
1860 5 238 400 50 1800 2200 4,40 NJG 2314 VH 938 1M 84,22 2.1 2 as 80 a1 188 - 2 &
75 105 19 79,2 125 14,6 2800 3600 0.52 NCF 29150V 75 7 y 838 = 100 100 1 1
115 a0 134 190 245 2800 3200 1,06 NCF 30150V ES ?33 ?o’?ég 11 } 1 ; g? 85 - M08 111 1 1
160 55 306 480 60 1600 2000 5,35 NJG 2315 VH 101 131 51,24 21 g 3 ar 6.1 a8 148 - 2 =

11 Permissible axial displacement from the nermal pesition of one bearing ring in rekation to the other
“ Recommendged shaft abutment diameter for axially loaded bearings = page

558 SKF  sKkF page 37 559



Double row full complement cylindrical roller bearings

Bearing data - general

Dimensions

The boundary dimensions of SKF double
row full complement cylindrical roller bear-
ings are in accordance with IS0 15:1996,
except for bearings in the NNF 50 and
3194{00) series. The outer rings of NNF
bearings are 1 mm narrower than specified
for the ISO Dimension Series 50. The dimen-
sions of series 3194(00) bearings have been
dictated by practical application requirs-
ments and are not covered by any inter-
national or national standard.

Tolerances

Double row full complement cylindrical
roller bearings are manufactured to Normal
tolerances as standard. The tolerances are
in 2ccordance with 180 492:2002 and can
be found in table B on page 125.

Internal clearance

Double row full complemnent cylindrical roller
bearings are manufactured with Normal radial
internal clearance as standard. Bearings with
the larger C3 or smaller G2 radial internal
clearance can be supplied on requsst,

The clearance limits are in accordance with
150 5753:1991 and can be found in table
on page 507. The clearance limits apply to
unmounted bearings under zero measuring
load.

The axial internal clearance of NNC and
NNF design bearings, whict can axially
locate the shaft in both directions, is 0,1 to
0,2 mm for all sizes.

Axial displacement

NNCL and NNCF design bearings can
accommodate axial displacement of the
shaft with respect to the housing as a result
of thermal expansion of the shaft within cer-
tain limits (-* fig B). As the axial displace-
ment is accommodated within the bearing
and not between the ring and shaft or hous-
ing bore, there is practically no additional
friction when the bearing rotates. Values for
the permissible axial dispiacement from the
normal position of one bearing ring in rela-
tion to the other are given in the product
table.
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Misalignment

Any angular misalignment of the outerring
relative to the inner ring of double row full
complement cylindrical roller bearings pro-
duces moment loads in the bearing. The
resulting increased bearing load shortens
bearing service life.

Influence of operating temperature

on bearing material

SKF double row fuil complement cylindrical
roller bearings undergo a special heat treat-
ment. They can be used at temperatures of
up to +150°C,

Minimum load

in order to provide satisfactory operation,
double row full complement aylindrical roller
bearings, like all balt and roller bearings,
must always be subjected to a given min-
imum load, particulzarly if they are to operate
at relatively high speeds {n » 0,5 times the
reference speed ) or are subjected to high
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accelerations or rapid changes in the direc-
tion of load. Under such conditions the iner-
tia forces of the rollers and the friction in the
|ubricant, can have a detrimental effect on
the rolling conditions in the bearing arrange-
ment and may cause damaging sliding
mavements to coccur between the rollers
and raceways.

The requisite minimum load to be applied
to double row full cemplement cylindrical
roller bearings can be estimated using

= 4m\ fdm V2
= (54 21) ()

where
Frm = minimum radial load, kKN
k. =minimum loads of factor
0,2 for bearings of series 48
0,25 for bearings of series 49
0,4 for bearings of series NNF 50
and 3124(00)
0.5 for bearings of series NNCF 50
1 =rotational speed, r/min
ne =speed rating according to the product
tabtes, r/min
- for open bearings use
reference speed
—for sealed bearings use
1,3 x limiting speed
dm = bearing mean diameter
=0,5(d + D), mm

When starting up at low temperatures or
when the lubricant is highly viscous, even
greater minimum loads may be required. The
weight of the components supported by the
bearing, together with external forces, gener-
ally exceeds the reguisite minimum load. if
this is not the case, the double row full com-
plement cylindrical roller earing must be
subjected to an additional radial load.

Dynamic axial load carrying capacity
Double row full complement cylindrical roller
bearings with flanges on both the inner and
outerrings can support axiat loads in addi-
tion to radial loads. Their axial load carrying
capacity is primarily determined by the ability
of the sliding surfaces of the roller end/flange
contact to support ioads. Factors having

the greatest effect on this ability are the

Ok

lubrication, operating temperature and heat
dissipation from the bearing. Assuming the
conditions cited below, the permissible
axial load can be calculated with sufficient
accuracy from

_ kK Cg10?

20 nid«+D) ke Fr
where
Fap = maximum permissible axial load, kN
Cy =basic static load rating, kN
F. =actual radial bearing load, kN
n =rotational speed, Ymin
d =bearing bore diameter, mm
D =bearing outside diameter, mm
ky =afactor

0,35 for oil lubrication

0,2 for grease lubrication
kz =afactor

0,1 for oil lubrication

Q0,06 for grease lubrication

The above equation is based on conditions
that are considered typical for normal bear-
ing operation:

« adifference of 60 °C between the bearing
operating temperature and the ambient
temperature;

« aspecific heat loss from the bearing of
0,5 mW/mm? °G; with reference to the
bearing outside diameter surace (x D B);

* aviscosity ratiox = 2.

For grease lubrication the viscosity of the
base oil in the grease may be used. Ifk is less
than 2, the friction will increase and there will
be more wear. These effects can be reduced
at low speeds, for example, by using oils with
AW (anti-wear) and EP (extreme pressure)
additives.

Where axial loads act for longer periods
and the bearings are grease iubricated, it is
advisable to use a grease that has gooed oil
bleeding properties at the operating tem-
perature {> 3 % according to DIN 51 817).
Frequent relubrication is also recommended.

The values of the permissible load Fap
obtained from the heat balance equation are
valid for a continugusly acting constant axial
load and adequate lubricant supply to the
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Double row full complement cylindrical roller bearings

roller end/flange contacts. Where axial loads
act oniy for short periods, the values may be
multiplied by 2, or for shock loads by 3, pro-
vided the limits given in the following with
regard to flange strength are not exceeded.

To avoid any risk of flange breakage, the
constantly acting axial load should never
exceed

F,=0,0023 D"

and occasional shack loads should never be
greater than

F,=0,007 D'7

where

Fa = constantly or occasionally acting
axial load, KN

D = bearing outside diameter, mm

Te abtain an even flange load and provide
sufficient running accuracy of the shaft when
double row full complement cylindrical roller
bearings are subjected to heavy axial loads,
axial runout and the size of the abutment
surfaces of adjacent components become
particularly important.

If shaft deflection occurs together with an
axial load, the inner ring flange should only be
supporied to half its height (= fig B) so that
it is not subjected to damaging alternating
stresses. The recommended shaft abutment
diameter d,; can be obtained from the
product tables.

rig E1
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Where misalignment between the inner
and outer rings exceeds 1 minute of arc, the
action ¢f the load on the flange changes
considerably. As a result, the safety factors
implicit in the guideline values may not be
adequate. In these cases, contact the SKF
applicaticn engineering service.

Equivalent dynamic bearing load
For non-locating bearings

P=F

If double row full complement cylindrical
roller bearings with flanges on both inner and
outer rings are used to locate a shaftin one
or both directions, the equivalent dynamic
bearing load should be calculated using

P=F. when F /F, = 0,15
P=092F,+0,4F, whenFyF, >0,15

Since axially loaded double row full comple-
ment cylindrical roller bearings only operate
satisfactorily when they are subjectec toa
simultaneousiy acting radial load, the ratio
Fa/Fy should not exceed 0,25,

Equivalent static bearing load

Po=F;

Sk

supplementary designations

The designation suffixes used to identify
certain features of SKF double row full com-
slement cylindrical roller bearings are
explained in the following.

ADA Modified snap ring grooves inthe
outer ring; two-piece inner ring hald
together by a retaining ring

¢V Modified internal design, fuil comple-
ment roller set

¢2 Radialinternal clearance smaller than
Normal

C3 Radialinternal clearance greater than
Normal

DA Muodified snap ring grooves in the
outer ring; two-piece inner ring held
together by aretaining ring

L4B Bearing rings and rolling elerments
with special surface coating

L5B Reolling elemants with special surface
coating

v Full complement roller set
{without cage)

2LS Contact seals of polyurethane {AU) ot
both sides of the bearing

SiCF
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Dauble row full complement cylindrical roller bearings
d 20-85mm

A
D E d o3 B
: I
- - =
_'L s
NNCL NNCF NNC
Principal Basic load ratings  Fatigue  Speedratings Mass Designation
dimensions dyramic static lead Refer-  Limiting
limit erce speed

d e B o Cy M speed
mm kM kM eimin Lo| &
20 42 30 52.3 57 6.2 8500 10600 0,20 NNCF 5004 CV
25 47 30 58,4 Fal 785 TOOO 2000 023 NNCF 5005 GV
0 88 34 737 88 10 6000 7500 7,35 NNCF 5006 CV
35 82 38 89,7 12 1249 5300 6700 0,48 NNCF 5007 CV
40 €8 38 106 140 16,3 4800 6000 0,56 NNCF 5008 Cv
45 75 40 112 156 18,3 4300 5300 0,71 NNCF 5009 GV
50 B0 40 142 196 23,6 4000 5000 0,76 NMCF 5010 CV
86 90 45 190 280 34.5 3400 4300 1,18 NNGF 5011 GV
60 85 25 7B.1 137 14,3 3600 4500 0,49 NHCF 4912 CV

a5 25 78,1 137 14,3 3600 4500 0.49 NNC 4812 GV

BS 25 78,1 137 14,3 3600 4500 0,49 NNCL 4912 CV

95 48 188 300 36,5 3400 4000 1.24 NNCF 5012 CV
65 100 46 208 325 40 3000 3800 182 NNCF 5013 CV
70 100 30 114 183 224 3000 3800 0,78 NNCF 4814 CV

100 30 114 193 224 3000 3800 0.78 NNC 4914 GV

100 30 114 193 224 3000 3800 0,78 NNCL 4914 CVY

110 54 238 345 15 2800 K108 1,85 NNCF 5014 CV
FC R ] 54 251 380 43 2600 3200 1,92 NNCF5015CV
80 110 30 121 218 25 2600 3400 0,88 NNCF 4916 Cv

10 20 121 218 25 2800 3400 0.88 NNG 4916 CV

110 30 121 218 25 2600 3400 0,88 NNCL 4916 CV

125 80 308 455 58,5 2400 3000 2,59 NNCF 5016 CV
as 130 60 4 475 50 2400 3000 272 NNCF 5017 CV
578 aKF

fa i
-l— T j——
g
‘ |
D - dy
|
‘ |
Dimensions Abutment and fillet dimensions
5 dy O & by K [l dy e By Fa
~ ~ min min max max
e mm
20 28B4 332 3681 45 3 0.6 1 23,2 266 38,8 0,6
25 345 389 4251 45 3 06 1 28,2 282 43.8 0.6
w40 453 496 45 3 1 1.5 34,6 34,6 50,4 1
35 448 513  h552 45 3 1 15 396 39,6 57,4 1
a1 505 572 61,74 45 3 1 1.5 44,6 446 63,4 1
45 55,3 625 6685 45 3 1 1.5 49,6 496 0.4 i
50 591 676 7223 45 3 1 1.5 54.6 54,8 75.4 1
55 635 T&T 8354 45 35 11 145 81 &1 84 1
80 706 735 7751 45 35 1 1 4.6 6B,5 80,4 1
705 ¥35 71,51 4.5 3.5 1 - 64,6 88.5 80,4 1
05 - 77,51 4.5 3.5 1 1 64,6 - 80,4 1
71,7 B19 8674 45 35 11 1.5 66 69,2 89 1
65 78,1 833 9309 45 35 A 155 T 71 a4 1
7a 83 87 91,87 45 35 1 1 745 80.4 5.4 1
ix] 87 91,87 45 35 1 - 746 BO.4 854 1
B3 - 91,87 45 35 1 1 746 - 95.4 1
815 85 10028 5 58 3 6 78,4 104 1
- T 103 1073 5 5 4R 3 31 81 108 1
5 w14 98 g7,78 5 35 1 1 84,6 89,4 1054 1
g9z o6 100,78 5 3.5 1 - B4.B 80.4 105.4 1
a2 - 10078 & 35 1 1 848 - ne4 1
95 111 11698 5 35 3,5 85 =l 19 1
85 ag "7 121,44 5 3,5 1.1 3.9 a1 g1 124 1

Permissitie axial displacement from the normal positian of one bearing ring in relation to the other
Recammended shaft abutment diameter for axially hraded bearings = page 576
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Single row taper roller bearings

Internal clearance and preload

The internal clearance of single row taper
rofler bearings can only be obtained after
mounting and is determined by adjustment
of the bearing against a second bearing,
which provides location in the opposite
direction. Further details will be found in the
section “Bearing preload”, starting on

page 206.

Adjustment and running in

When adjusting taper rofler bearings against
each other, the bearings must be rotated,
50 that the rollers assume their correct pos-
ition, i.e. the large end face of the rollers
must be in contact with the guide flange.

Conventional taper roller bearings nor-
mally have arelatively high friction torque
during the first hours of operation, which
drops to a lower level after the running-in
period. During this running-in period, bear-
ing temperature increases rapidly because
of the high initial friction and falls off to an
equilibrium level as the running-in phase is
completed.

This running-in phase is considerably
reduced with bearings made to the SKF Q"
specification. inthese bearings, the initial
friction is also much lower, so that tempera-
ture increase is almost negligible. This aiso
applies to the high-performance CL7C
specification bearings, which are designed
for easy adjustment.

Misalignment
The ability of a conventional single row taper
roller bearing to accemmodate angular
misalignment of the inner ring with respect
to the outer ring is limited to a few minutes of
arc. SKF bearings have the logarithmic con-
tact profile and can tolerate misalignments
of approximately 2 to 4 minutes of arc.
These guidafine values apply provided the
pasition of the shaft and housing axes are
constant. Larger misalignment is possible,
depending on the load and requisite service
life. For additional information, please con-
tact the SKF applicaticn engineering service.

(21g7:]

Cages
Single row SKF taper roller bearings are
equipped as shown in fig B with

+ apressed steel window-type cage, ho
designation suffix or suffixes J1 or J2 (@},

s aglass fibre reinforced polyamide 8,6
window-type cage, designation suffix
TNY (b).

Note:

Taper roller bearings with a polyamide 6,6
cage can be operated at temperatures up to
+120 °C. The lubricants generally used for
rolling bearings do not have a detrimental
effect on polyamide cage properties, with the
exception of a few synthetic oils and greases
with a synthetic oil base, and lubricants
containing a high propertion of EP additives
when used at high temperatures.

For bearing arrangements, which are to
be operated at continuously high tempera-
tures or under arduous conditions, SKF rec-
ommends using baarings with a pressed
steel or high-temperature polymer cage.

Faor detailed information regarding the
temperature resistance and the applicability
of cages, please refer to the section "Cage
materials®, starting on page 140.

SKF

Minimum lead

In order to provide satisfactory operation,
taper roller bearings, like all ball and roller
hearings, must always be subjected to a
given minimum lead, particutarly if they are
to operate at high speeds or are subjected
1o high accelerations or rapid changes in the
direction of load. Under such conditions the
nertia forces of the rollers and cage, and the
triction in the lubricant, can have a detrimen-
1al influence on the rolling conditions in the
bearing arrangement and may cause dam-
aging sliding movements to occur between
-he rollers and raceways.

The requisite minimum radial load to be

applied to SKF standard taper roller bear-
ings can be estimated from

Fim=0.02C
and for 3KF Explorer bearings from
i:rm = 0501 7C

where

Frm = minimum radial load, kN

C = basicdynamic load rating, kN
{=» product tables)

When starting up at low temperatures or
when the Jubricant is highly viscous, even
greater minimum loads may be required.
The weight of the components supported by
the bearing, together with external forces,
generally exceeds the requisite minimum

Fig [
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load. If this is not the case, the single row
taper roller bearing must be subjected to an
additional radial load, which can be achieved
easily by applying preload. For additional
information, please refer to the section
“Bearing preload”, starting on page 206.

page 41
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Single row taper roller bearings

Equivalent dynamic bearing load Table
Axial loading of b g te Incorp ing two sl ta| i

P=F, eRFF. pairsinta | hgle row taper roller bearings and/or bearing

F=04F +YF, whenFy/F,>e Arrangement Load case Axial forces

The values of the calculation factorse and ¥
will be found in the product tables.

Back-to-back B bl 0.5F

Equivalent static bearing load 5 Rl Fwm = Fao=Fan+ K
Pg=0,5F,+ YoFa fd
When Py < Fy, Py = Frshould be used. The
value of the calculation factor Yy will be ¢ l B ks i
found in the product tables. Fa 1k} T':dﬁ Fﬂz_’%:ﬁ Fas=Fan+ K
Determining axial force for bearings F
mounted singly or paired in tandem GreAmEch Kaz0,5 (y*: & I:,r—':)
When a radial load is applied to a single row A
taper roller bearing, the load is fransmitted 3
from one raceway to the other at an angle to
the bearing axis and an internal axial force B 78
will be induced in the bearing, This must be 10 L2 Fea=Fas—Kq Fp-25Fe
considerad when calculating the equivalent BB AC
bearing loads for bearing arrangements l Fea Fre (Fii
consisting of two single bearings and/or a5 (ﬁ “ﬁ)
bearing pairs arranged in tandem,

The necessary equations are givenin
table H for the various bearing arrange- —
ments and lcad cases. The equations are only
valid if the bearings are adjusted against oo
each other to practically zera clearance, but 2g S Fis Fan = Fop s Ko F..D5Fp
without any preload. In the arrangements Ya© Yo BTN TV
shown, bearing A is subjected 1o a radial Koa0
load F,4 and bearing B to radial load Fp.
Values of the loads F, 5 and F,g are always
considered positive even when they actin
the direction opposite to that shown in the e
figures. The radial loads act at the pressure 26y ;f‘ ;.Y—'B Fas=Fap + Ka L
centres of the bearings (dimension a in the & R e
product tables}. Foie. F

{naddition an external force K, acts on Kaz0,5 (‘ﬁ -Y_a)
the shaft (or on the housing). Cases 1¢ and
2c¢ are also valid when K, = 0. Values of the
factor ¥ will be found in the product tables.

Fa . F
2 s F.Az%f'“ Fab = Faa—Ka

page 42
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Metric single row taper roller bearings

d 15-32mm
T b
~C
4 'l
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51 ;
T 1§ |
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~eid | |
0 4\ d d‘1 = dn Dy
,.". |
/ r |
[
Principal dimensions Basic load ratings Faligue Speedratings Mass  Designation Dimensio Dimensicns Abutment and flllet dimensions Calculation
dynarmic static load Refer-  Limiting Saries to {actors
limit ence  speed ISO 355
4 B T C Cy P, speed {ABMA) d o B C mnmp Mg oa dy dy Dy Do D €, Gy 1, 1 ¢« Y Y
- min min Més Mmin. min max min min min max max
mm N kN r/min kg i - M LT N
15 42 1425 22,4 20 2,08 13000 18000 0005 3030242 2F8 1§ 277 13 11 A1 1 g 22 21 3 36 W@ 2 3 1 1 028 21 1
17 4D 13,25 19 18.6 1.83 13000 18000 0075 3020342 208 17 2B 12 1 1 1 10 23 23 34 34 I 2 2 1 1 035 1.7 08
47 1525 281 25 275 12000 16000 0,13  30303J2 2FB 304 14 12 1 110 25 23 40 41 42 2z 3 1 A 028 21 11
47 2025 M7 335 aps 11000 16000 017  32303J2/Q 2FD 30,7 18 16 1 12 24 23 39 41 43 3 4 1 1 0,26 21 1.1
20 42 15 24.2 27 2.7 12000 16000 D097 32004 XQ JCC 28 M4 15 12 06 0B 10 25 25 36 37 38 2z 3 Qe 06 037 16 089
47 1525 75 28 3 11000 15000 0,12  30204.2/Q 208 332 14 12 1 145 27 26 40 41 43 2 3 1 1 03 17 038
52 1625 34,1 325 3.8 11000 14000 047  3090442/Q 2rB 343 15 18 1.5 1.5 1 28 27 44 45 47 2 3 15 15 pa 2 1.1
52 2225 44 455 5 10000 14000 0,23 32304 J2/Gt 2FD 345 21 18 15 15 14 27 27 43 45 47 3 4 b 03 2 1.1
22 44 15 25,1 20 285 11000 15000 0,10 A20/22 X 3ce 22 323 15 115 08 06 11 27 27 38 39 41 3 35 0B OB 040 15 DB
28 47 15 27 325 325 11000 14000 011 32005 X/Q ACC 2% 365 15 115 06 08 11 30 30 40 42 44 3 35 0B 0B 043 14 08
52 16,25 308 335 3,45 104000 13000 04135 0205 .J2/0 loe 374 15 13 1 1 12 3 31 44 46 48 2 3 1 1 037 18 09
52 19,25 35,8 44 465 9500 13000 018 32205BJ2G 5GP 402 18 15 1 1 18 30 31 41 46 50 3 4 A1 1 057 105 06
52 22 54 56 6 10000 13000 023 +33206/0 20E 3886 22 18 1 1 14 30 31 43 46 49 4 4 1 1 035 1,7 09
62 1825 446 43 475 9000 12000 026  30305.2 2FB 415 17 15 15 15 13 34 32 84 55 57 2 3 15 15 03 2 1,1
62 1825 32 40 4.4 7H00 11000 026 3130542 7FB 438 17 13 1.5 15 20 34 32 47 55 5 3 5 1,5 15 083 072 04
62 2525 605 83 7.1 8000 12000 036  32305J2 2FD 41,7 24 20 1,6 15 15 A a3z s 55 57 3 5 15 15 03 2 1,1
28 52 16 /S 28 4 10000 13000 0,15 *320/28X/Q acc 28 403 16 12 1 1 12 34 a4 45 45 40 3 4 1 1 043 14 08
58 17.25 38 41,5 4.4 9000 12000 025 302/28 J2 = 418 16 14 1 13 35 34 50 52 &84 2 3 1 1 037 16 03
58 20,25 41,8 50 55 8500 12000 025 323/28 BJ2/Q 5DD 43,9 19 16 1 17 33 34 46 bH2 55 3 4 1 1 0,57 105 08
30 55 17 358 44 4,55 9000 12000 017 32008 X0 4CC a0 a3 17 13 1 1 13 35 2 48 48 52 3 4 1 1 043 14 08
62 1725 402 44 4.8 8500 11000 023  30206J2/Q 308 M5 18 14 1 114 38 3% 53 56 57 2 3 1 1 037 16 09
62 21,25 50,1 57 6.3 8500 11000 028  32206.12/Q 3DC 452 30 17 1 1 15 37 3B 52 55 58 3 4 1 1 037 15 08
62 21,25 49,5 58,9 6,55 4000 11000 0,30 32206 BJZ/QULTCVAGDE 5SDC 473 20 A7 1 1 18 & 36 50 55 60 3 4 1 1 057 105 08
&2 25 64,4 6.5 8.5 7H00 11000 Q37 J3206/Q 2DE 458 25 185 1 1 16 38 3 53 86 5 5 55 1 1 035 17 09
72 20,75 56,1 56 6.4 7500 10000 039 30306 J2/CG 2F8 484 19 18 15 15 15 41 37 B2 65 B 3 45 15 15 031 19 14
72 20,75 47,3 30 5.7 6700 9500 0,39 1306 J2/0 7FB 527 19 14 1. 15 22 40 3 65 B 68 3 £5 15 15 083 0,72 04
72 28,75 765 85 9,65 7000 10000 055 32306 J/0 2FD 4BF 27 23 1. 1.5 18 3 37 59 B 66 3 55 15 15 031 18 11
32 53 14,5 27 355 3,65 9000 12000 oM JL26748 F/T10 {L 26700) ¥ 436 15 115 35 13 N 38 43 47 47 50 2 3 3 1 033 18 13
58 17 36,9 48,5 48 8500 11000 018 320/32 )/Q ACC 456 17 13 1 1 14 38 38 50 52 55 3 4 1 046 1.3 0,7

* SKF Explorer bearing p a g e 4 3
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Metric single row taper rolier bearings

d 35-40mm
...—T—-.
=G
Iy
T
r1
VoFa |
)
e | .
D +— & il:l dy Doda | — dyp Dg
/ |
! r,
_I_@]— a2 rb = _-—l
L—a*-(
Principaldimensions  Basicload ratings Fatigue Speedratings Mass Designation Dimensi Dimensions Abutment and fillat dimensions Calculation
dynamic static load Fefer-  Limiting Saries to e
limit ence spead 150 355
d D T c Co B, speed [ABMA) d o B C My Mg & da dy Dy Do Dy Co Gy n m e ¥
- min min max mir min max min o min min max max
mm kN kM rmie kg = - i i =
3w &2 18 43 54 5.85 B500 11000 022 % 32007 X/Q 460 3/ 492 18 14 1 115 41 41 54 56 59 4 4 1 046 13 07
62 18 429 49 5.2 BODD 11000 Q22 32007 J2/Q - 495 18 15 A 1 18 41 41 53 56 58 2 3 1 044 135 0,8
72 1825 512 56 6.1 7000 9500 0,32 30207 J2/Q DB 518 17 15 15 1,5 15 44 42 62 65 67 3 3 15 15 037 16 09
72 2428 £6 78 85 FODD 9500 0.43 32207 J2/Q anc 524 23 19 15 15 17 43 42 61 &5 67 3 5 185 15 037 16 04
72 28 842 106 11,8 6300  B500 0,56 33207/Q 20E 534 28 22 15 15 18 42 42 B 65 B8 5 6 15 15 035 1,7 03
an 2275 721 73,5 8.3 &700 9000 0.52 30307 J2/Q 2FB 545 21 18 2 15 156 46 44 70 71 74 3 45 2 15 0231 18 1.1
8 2275 616  B7 7.8 6000 8500 0,52 21307 J2/Q 7FB 596 21 15 2 15 25 45 44 B3 71 78 3 F5 215 0,83 072 04
#3275 g52 10 122 6300 9000 0,73 32307 )2/ 2FE 548 3 o5 2 15 20 44 44 86 71 T4 4 T5 2 15 031 19 1.1
B0 A175 535 114 132 6000 8500 0,80 32307 BI2/Q 5FE 593 a1 25 2 1,5 24 42 44 61 71 FB 4 75 2 15 054 11 08
ar 80 3275 93,5 114 13.2 6000 § 500 .85 32307737 BI2/O = 7 848 31 25 2 1.5 20 44 44 BE 71 T4 4 75 2 15 0,54 11 06
88 6 17 36,9 52 54 7500 11000 0,20 JLE9349 A/N0/Q (L5300 B 522 17 135 13 1.3 14 44 44 55 S65860 3 35 1 1 043 14 08
63 17 3B8 52 54 7500 11000 020 JLES349 X/310/Q (1 63300) 522 17 135 23 13 14 44 47 55 86560 3 35 2 1 0,43 14 08
63 17 36,9 52 54 7500 11 000 0,18 JL 69348/310/G L 89300) 52,2 17 135 36 13 14 44 49 55 H65 B0 2 35 35 1 043 14 08
63 17 36,9 52 54 7500 11000 0,19 JLESMEF/AIQ  (LE9300) 82,2 17 135 38 1.3 14 44 49 55 565 B0 3 35 35 ¢t 043 14 08
68 19 528 T 7,85 7000 9500 0,28 32008/38 X/Qt = 542 19 145 1 1 15 45 44 60 62 65 4 45 1 1 037 16 09
40 58 19 528 T 7.65 7000 9500 0,27 32008 X/0 3CD 4 542 19 145 1 115 46 46 B0 62 65 4 45 1 1 037 16 08
58 19 508 71 7.65 7000 9500 0,27 32008 XTN9/Q ICh 542 19 145 1 i 15 46 48 B0 B2 &5 4 45 1 037 16 09
75 26 792 104 114 6700 9000 0,51 A3108/Q CE 575 26 205 t5 1,8 18 47 47 B5 BB 71 4 55 15 15 D35 17 0B
80 1975 616 68 765 6300 8500 0,42 30208 .12/Q 0B 575 18 16 1,5 1,5 18 49 47 B9 73 74 3 35 15 15 037 16 09
80 24,75 TAR  BES 9.8 6300  BS500 0.53 32208 J2/Q 3nC 584 23 19 15 15 19 49 47 B8 73 75 3 55 15 15 037 18 09
B0 32 105 132 15 5600  BSOD 0.77 23208/QCL7C 20E 587 32 25 15 1,5 21 47 47 67 73 76 5 7 15 15 035 1,7 08
BS 33 12 150 17.3 6000 9000 0,90 T2EEQ40/QVB134  2EE 612 32528 25 2 22 48 50 70 75 8 5 & 2 2 035 1.7 0%
a¢ 2525 85,8 95 108 6000 8000 0,72 30308 J2/0 2rB 625 23 20 2 15 19 53 49 F7 81 & 3 § 2 15 035 17 08
9 2525 85 81,5 85 5B00 7500 072  +91308J2/QCLTC  FFB 671 23 17 2 15 28 51 48 71 8 8 3 8 2 15 083 072 Q4
90 3525 17 140 16 5300 8000 1,00 32308 JHQ 2FD 628 33 27 2 15 23 51 49 73 B1 82 3 & 2 15 025 17 08

* SKF Explorer bearing p a g e 44
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Metric single row taper roller bearings

d 45-50 mm
T4 Ce __10 Y
C i
i .| |
| /ﬁ_ A
M —
PLE
! 3
| e
D ; (Ij d Da da dy Dy
‘l B
_L I
L 3 — 2
.
Principal dimensions Basic load ratings  Fatigue Speed ratings Mass Designation Dimension Dirr i Abutment and fillet dimensions Calculation
dynamic  static load Limiting Series to factors
limit ence speed 150 355
d o T G Co Py speed [ABMA d {51 B G g M4 a dy dt! Dq Dy Dt-:, Cs Cg? I3 Ty e Y Yi
- min mmn max min Imin max min min mn max max
mm kN kM r‘min kq = £ ;w mm -
446 75 20 583 a0 g2 5300 8500 034 32000 X/Q jloied 45 B804 20 15,5 1 1 16 52 51 &7 83 72 4 45 1 1 04 15 OB
B0 7B 98,5 14 128 6700 BO00 056  *33109/Q 3CE 62,7 26 205 15 1.5 19 52 52 63 V3 7T 4 55 1.5 15 037 16 09
B5 20638 7O #1.5 9.3 6000 8500 0,50 A58 X/354 X0 [355) 624 21682 17462 2 15 16 55 53 78 F7T 80 Aa 3 2 15 031 198 1.1
By 20,75 86 76,5 BE5 6000 2000 3,48 30209.J2/0 3ne B3 19 16 15 15 18 54 52 ¥4 VB B 3 45 1.5 15 04 15 08
85 2475 91,5 88 1 6300 8000 .58 * 32208 J2/G 30C 64 23 19 1.3 15 20 54 52 73 T8 8O 3 55 1.5 15 04 15 08
a5 32 108 143 16.3 5300 7500 0.82 33209/0 3DE 852 32 a5 15 16 23 52 52 72 78 81 5 7 15 15 04 15 08
90 2475 B25 104 122 5300 B000 0.65 32210/45 BJ2/QVERO22 — 68,5 23 19 1,5 03 21 58 52 78 87 85 3 55 1,5 03 as 1 0.6
95 29 ae7 112 127 4800 FOO0 0,82 TIFC D45/HNIQCLTC Fiie ¥4 P65 20 25 25 32 54 56 71 B3I 91 3 § 2 2 0B8 068 04
95 36 147 =1 20,8 5300 8000 1.20 T2ED 045 2ED 88,5 35 30 25 25 23 55 56 80 B3 BY 6 & 2 2 0 33 1.8
100 27.25 108 120 14,3 5300 7000 0,97 30309 J2/Q 2FB 701 25 22 3 15 2 50 51 B 91 9§92 3 5 2 15 035 17 039
100 27,25 106 102 125 3000 BV00 0,95 * 31300 J2/QCLTC 7FB 747 25 18 2 158 3 9F 53 V8 91 85 4 8 2 15 082 072 04
100 38,25 140 170 20,4 4800 7000 1,35 32309 J2/Q 2FD 704 3B 30 2 15 25 57 53 82 81 93 4 8 2 15 035 17 09
100 38,25 134 176 20 4800 6700 1,45 32300 BJ2fQCLIC 5FD 748 36 an 2 15 30 55 53 ¥6 5§t 894 5 8 2 15 D54 11 DB
% 75 18 50,1 71 7.65 6300 9500 0.30 LM 503349/310/QCL7C (LM 503300) 46 BO4 18 14 23 15 16 53 55 &7 67,571 2 4 2 15 nd 15 08
30 80 =20 64,5 88 9,65 6000 8000 0.37 a2010 X/Q 3CC 50 856 20 155 1 1 18 5F 66 T2 Y4 FT 4 45 1 1 043 14 08
80 20 605 88 2,65 OO0 E000 0,37 32010 X/QCLTGVBO26 3CC 656 20 s 3 1 18 5F 62 72 74 FT 4 45 25 1 043 14 08
BO 24 63.3 102 114 6000 8000 0,45 33010/Q 2CE 24,9 24 19 1 1 17 5 58 72 T4 76 4 5 1 1 231 19 1
B2 215 721 100 i £000  B500 043 JLM 104948 AA/S10 AAJQ (LM 104800) 851 215 17 3 05 16 57 64 74 79 7B 4 45 25 06 03 2 11
85 7R 85.8 122 134 5600 7500 0,59 3310/ 3CE GO 20 1.5 15 20 57 57 74 78 8 4 & 15 15 04 15 DB
g0 2175 785 915 104 5600 7500 0,54 30210 02/Q 308 67,8 20 17 15 15 19 58 57 79 B3 B85 3 435 15 15 043 14 03
0 24,75 825 100 114 5800 7500 0,61 32210J2/Q 3DC 88,5 23 19 15 15 2t 58 57 78 83 8 3 55 15 15 043 14 0B
ag 28 106 140 16 5300 800D 0,78 JM 205149410/Q (M 205100 68,7 28 k] 4 25 20 584 64 T8 78 B85 5 5§ 25 2 033 18 1
a0 28 106 140 18 5300 8000 0,75 JM 2051497110 A/Q M 2051000 68,7 28 23 3 08 20 58 G4 78 85 5 5 25 06 033 18 1
o 32 114 160 183 5000 FOOO 0,80 33210/Q 3DE 70,7 32 24,5 1.5 15 23 9F 57 V7 83 & 5 75 15 15 04 15 0B
100 36 154 200 224 5000 7500 1,30 T2ED050/Q 2ED 735 35 30 25 25 25 59 60 B4 8 94 & 65 2 2 035 1.7 09
108 32 108 137 16 4300 6300 1,20 TIFCO50/QCLTC TFC 81 29 22 i 3 3B 60 62 78 81 100 4 10 25 25 DBE D68 04
110 29,25 143 140 16,8 5300 6300 1,25 *30310J2/Q 2FB 72 27 23 25 2 =23 A5 60 95 100 102 4 B 2 2 035 17 08
110 29,25 122 120 14,3 4500 5000 1,20 * 31310J2/QCLTC 7FB a5 27 19 25 2 34 62 60 B7 100 104 4 10 2 2 083 072 04
110 4225 172 292 24 4300 6300 1,80 32310 J2/Q 2FD 7740 33 25 2 X 63 60 90 104 102 5 8§ 2 2 035 17 049
110 4225 172 FAE 24 4300 6300 1,80 32310 TNY 2FD 77 A0 a3 25 2 2 63 B0 O0 100 102 5 § 2 2 0,35 1.7 09
110 4225 183 HE 4.5 4500 6000 1,85  *32H0BJAACLIC SFD B2S 40 33 25 2 34 B2 60 B3 100 103 5 9 2 2 054 11 06
* SKF Explorer bearing pag e 45
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Paired single row taper roller bearings

Misalignment

Any misalignment of the outer rings relative
to the inner rings of matched bearing pairs
can only be accommodated between the
rollers and raceways by force, The increased
stress in the bearing caused by misalign-
ment should be avoided. if misalignment
cannot be avoided, SKF recommends using
the less stiff face-to-face arrangerent.

Cages

The single row taper roller bearings that are
matched in bearing sets, are fitted with a
pressed steel window-type cage (= fig H).

Minimum load
In order to provide satisfactory operation,
paired taper roiler bearings, like all ball and
roller bearings, must always be subjected to
a given minimum load, particularly if they are
to operate at high speeds or are to be sub-
jected to high accelerations or rapid changes
in the direction of load. Under such condi-
tions the inertia forces of the rollers and
cages, and the friction in the lubricant, can
have a detrimental influence onthe rolling
conditions in the bearing arrangement and
may cause damaging sliding movements to
occur between the rollers and raceways.
The requisite minimum radial load to be
applied to matched pairs of SKF standard
bearings can be estimated from

Fon = 0,020

and for matched pairs of SKF Explorer
bearings from

Frn=0,017C

where

F = minimum radial load for a bearing
pair, kN

C = basic dynamic load rating of a bear-
ing pair, kN {= product tables)

When starting up at low temperatures or
when the lubricant is highly viscous, even
greater minimum loads may be required.
The weight of the components supported
fy the bearing pair, together with external
forces, generally exceeds the requisite min-
imum load. If this is not the case, the bearing

672
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pair must be subjected to an additional
radial load.

Equivalent dynamic bearing load
For bearing pairs arranged face-to-face or
back-te-back

P=F+Y,F,
P=0,67 Fc+YoF,

whenF,/F =e
whenF,/F,»e

and for bearing pairs arranged in fandem

when F,/F se
when Fu/F »e

P=F,
P=0,4F,+YsF,

F, and F, are the forces acting on the: bear-
ing pair. Values for the calculation factors e,
Y, and Y are given in the product 1ables.

When determining the axial force for bear
ing pairs arranged in tandem reference
should be made to the section “Determining
axial force for bearings mounted singly or
paired in tandem” on page 606,

Equivalent static bearing load

For bearing pairs arranged face-to-face or
back-to-back

Po=F; +YaFa

and for bearing pairs arranged in tandem

P0= 0,5 Fr+ YoFa

SKF

when Py < F, Pg = F; should be used. F,
and Fa are the forces acting on the bearing
Zair. Values of the calculation factor Y, are
given in the praduct tables.

" When determining the axial force for bear-
iry pairs arranged in tandemn reference
s1ould be made o the section “Determining
axial force for bearings mounted singly or
paired in tandem” on page 606.

supplementary designations

The designation suffixes used to identify
certain features of SKF paired single row
taper roller bearings are explained in the
following.

CL7C High-performance design for pinion
bearing arrangements

C... Special clearance. The two or three-
figure number immediately following
the C gives the mean axial internal
clearance in pm.

DB  Maitched bearing pair arranged
back-to-back. A figure combination
immediately following the DB identi-
fies the design of the intermediate
rings

DF  Matched bearing pair arranged face-
to-face. A figure combination imme-
diately following the DF identifies the
design of the intermediate ring

OT  Matched bearing pair arranged in
tandem. A figure combination imme-
diately following the DF identifies the
design of the intermediate rings

HA1  Inner and outer ring made of case-

hardened steel

Inner ring made of case-hardened

steel

HA3

J Pressed steel window-type cage.
Afigure following the J indicates
a different cage design

Q Optimized contact geometry and
surface finish

T, followed by a figure, identifies the
tolal width of bearing pairs arranged
back-to-back or in tandern.

X Boundary dimensions altered to
confarm to 1ISO

SKF

Fits for bearing pairs

The values of axial internal clearance given
intable B on page 671 are so dimensioned
that if the bearings are mounted on shafts
machined to

» m5 for shaft diameters up to and inciuding
140 mm,

* n6 for shaft diameters over 140 mm and
up to and including 200 mm, or

* p6 for shaft diameters above 200 mm

an appropriate operational clearance will be
obtained. These shaft seating tolerances are
recommended where loads are moderate to
heavy and rotating loads apply for the inner
ring. If tighter fits are selectec, it is necessary
to check thal the bearings do not become
pinched ar clamped.

For stationary outer ring load, the recom-
mended housing bore tolerance is J6 or H7.

page 46




Paired single row taper roller bearings

Determining the load
acting on bearing pairs

if matched pairs of taper roller bearings
arranged face-to-face or back-to-back are
mounted together with a third bearing, the
bearing arrangement is statically indster-
minate. In these cases the size of the radial
load F, acting on the bearing pair must first
be determined.

Bearing pairs arranged face-to-face

For bearing pairs where the two bearings are
arranged face-to-face (- fig El) it canbe
assumed that the radial load will act at the
geometric centre of the bearing set as the
distance petween the pressure centres of
the two bearings is short compared with the
distance between the geometric centres of
the set and the other bearing. In this case it
can be assumed that the bearing arrange-
meant is statically determined.

Bearing pairs arranged back-to-back
The distance between the pressure centres
of two bearings arranged back-to-back in
amatched setis large compared with the
distance L between the geometric centres
of the set and the other bearing (= fig H).
It is therefore necessary to determine the
magnitude of the lead acting on the bearing
pair and also the distance a, at which the
load acts. The magnitude of the radial load
can be obtained from the equation

L
Fo=—1-K
T L_a t

where
F, = radial load acting on a bearing pair, kN

K. = radial force acting on the shaft, kN

L = distance between the gaometric centres
of the two bearing positions, mm

Ly = distance between the centre of bearing
position | and the point of action of the
force K, mm

a = distance between the bearing pressure
centres, mm

a, = distance between the geometric centre
of the bearing set and the point of
action of the radial load F;, mm

674

Fig [B]

The distance a, can be determined using

diagram El. The distance of the pressure
centres a and the calculation factor Yg are
given in the product table.

SKF

Fig B

Diagram

SKF 675



Single row taper roller bearings
paired face-to-face
d 25-80mm E

T
T4j
T 3
L !
\ J s |
- QB T - ‘
b 157
o Ry d
‘ f “. l
i
! \
i 3
Principal dimensions  Basicloadratings Fatigue  Speed ratings Mass Designation pimensions Abutment and fillet dimensions Caleulation factors
tynamic static load Refer-  Limiting
limit enca speed
d v} T c Cq Py speed d 2B a5 dn Dy Da Ca n re e ¥y Yo Ya
min  min mEx Mmoo max  minomax o max

mm kM kN rmin kg - [t} mm -
25 62 26,5 64,4 80 8,65 6000 t1000 0,55 31305 J2/QDF 25 34 15 0.6 34 47 55 3 1.6 0.6 6,23 0,81 1,2 0,8
o 72 41.5 80.8 100 14 5300 9500 083 31206 J2/QDF 30 28 1.5 0.6 40 55 [ 3 1.5 0.6 0.83 0.8 5 0.8
9 B0 455 105 134 15.6 4500 8500 1,10 31307 J2/QDF B/ 42 15 06 4 62 713 15 08 083 081 12 03
40 S0 505 146 163 19 4500 7500 1,50 * 31308 JHQCLTCDF 40 46 1.5 06 a1 Al 81 3 15 0.6 0.823 0.81 1.2 0.8
45 100 54,5 180 204 245 4000 6700 2,00 + 31300 J2/QCLTCDF 45 50 1.5 08 57 9 o1 4 1.8 0.6 .83 0,61 2 0.8
50 90 43.5 130 183 20,8 4500 7500 1,10 0210 J2/QDF ] 40 1.5 0.8 S8 79 B3 3 15 0.6 0,43 1.6 23 1.6

110 58,5 208 240 28,5 3600 6000 2,60 * 31310 J2Z/QCLTCDF 54 2 0,6 62 &7 100 4 2 0,6 0,83 3,81 1.2 08
B85 90 54 180 270 305 4500 7000 1,35 * 33011/QDFO3C170 85 54 1.5 0.8 63 &1 83 4 1.5 08 0,31 2.2 33 2.2

120 63 209 275 335 3000 5600 3.30 31311 J2/QDF ] 2 086 &8 94 112 4 2 06 0,23 0,81 1.2 08
e Gba P 245 27 4300 6700 1,80 %3202 X/QCLTCDFC250 60 46 15 08 87 8 BB 4 15 06 D43 16 23 18

110 59,5 218 320 Wb 3600 6000 2,40 32212 JXHQDFC200 36 1.5 0,6 63 95 103 4 1.5 0.6 0.4 3 25 1.6

130 87 248 335 405 2800 5300 4,10 31312 J2/QDF 62 25 1 74 103 118 5 2 1 0.83 0,81 1,2 0.8
65 120 485 228 270 325 3600 5600 1,20 % 30213 J2/QDF 65 4% 15 086 78 106 113 4 15 06 0,4 1,7 25 14

140 72 281 380 4745 2600 4800 505 31313 JAQCLTCDF 66 25 1 80 111 128 5 2 1 0,83 .81 1.2 0.8
70 110G 50 172 305 24.5 3400 5600 1,80 32014 X/O0DF By 50 1,6 06 78 98 103 3 15 0.6 0,43 1.6 23 1,6

110 g2 220 400 45.5 3400 5600 2,40 33014/DF 62 1.5 0g 78 98 103 5 L& 0.6 Q.28 2.4 3.6 2.5

150 76 319 440 54 2400 4500 6,15 31314 JQCLICDF | 2.5 1 55 118 138 3 2 1 .83 0,81 1.2 0.8
™ 113 62 233 455 52 3200 5300 2,40 33015/0DF 5 62 1.5 0.8 84 104 108 & 15 0.8 0,3 23 3.4 22

125 ¥4 303 530 63 3000 5000 3.80 33116/QDFG150 74 1.9 0,8 B4 108 17 [ 1,5 086 04 1,7 2,9 186

130 545 238 355 415 3000 5000 2,85 30215 J2/QDF 50 1,8 0.6 86 M"Ms 122 4 1.5 086 0,43 1.6 2.3 16

130 865 275 425 19 3000 5000 3.40 42915 J2/QDF 62 15 06 88 114 122 4 15 DB 043 18 23 16

160 B8O 358 490 58,5 2200 4300 7.05 31315 J2/QCLTCDF 74 25 1 a1 127 148 8§ 2 1 DEd 081 12 08
80 125 58 233 430 49 3poo 5000 2.85 32016 XWQADFC163 &0 58 1.5 0.6 a0 112 17 53 1.5 0.8 0.43 18 23 1.6

140 70,5 318 490 57 2800 4500 4,25 32216 J2/CDF 66 2 06 N 122 130 5 2 0.6 0,42 16 223 16

170 85 380 530 64 2200 4000 875 31316 J1/QCLTCDF 825 1 87 134 158 & =2 1 082 081 1.2 08

* SKF Explorer hearing pa g e 4 8
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Single row 1aper roller bearings
paired back-to-back

d 40-170mm
Cp
[
==,
TH o
2!
| |
PORETHEE R
i ."I '-‘
bDod 1 i d
\ |
. i
Principal dimgnsions  Basicload ratings Fatigue  Speedratings Mass Designation Dimensions Abutment and fillet dimensions Calculation factors
dynamic static load Refer-  Limiting
limit ehngce spwed
sl 0} T c Co Py speed i} dy c Mz 75 a dy, Dy Cy T Te e Yy Ya Yo
- min  min min  min N max  max
e kN kN min ka - e mm -
40 50 72 147 180 21.8 4 BOO &000 190 30308TT2 J2/QDBC220 440 625 61,3 2 8 50 49 82 ] 2 0.6 0,35 18 29 1.8
75 130 70 238 355 41,5 3 000 5000 325 0215770 JAHDBC2TR 79 982 895 2 0.6 69 84 124 5 2 0.6 043 16 23 16
130 80 275 425 49 3000 5000 6.60 32215780 J2/QDB 100 875 2 0e 72 a4 125 8 2 0.6 0,43 186 23 18
80 140 78 319 490 57 2 B0O 4500 4,45 32216778 J2/QDBC110 80 106 B35 25 06 BB 90 134 7 2 06 043 18 23 18
85 130 B6 238 450 51 2 800 4800 2,70 32017766 X/QDB/C280 B5 108 52 15 06 64 g2 125 7 15 06 D44 1.5 23 14
130 70 308 820 69,5 2 B0O 4 800 3,90 ITTTU/QDE 108 56 15 06 68 92 125 i 15 06 0,44 5 2.3 1.4
150 71 303 440 51 2 600 4300 4,10 30217771 J2/QDB 112 5B5 25 0B T1 95 141 6.5 2 0.8 0,43 1.6 23 1.6
90 190 103 457 830 735 1900 3400 125 F13BT103 J2/DB31 90 138 70 4 1 124 105 179 165 3 1 083 081 12 o8
100 180 108 539 880 98,5 2200 3600 10,5 A2220T108 J2/DBR 100 135 88 3 1 g2 112 171 10 2.5 1 0.43 1.6 23 1.6
180 140 539 880 96.5 2200 3600 12,8 32220T140 J2/DB11 135 120 3 1 124 1Mz 1N 10 25 1 043 16 23 18
110 170 824 402 Teq 85 2 200 2600 6,50 32022784 X/QDBC200 10 140 66 25 08 B0 121 163 et} 2 08 0,43 16 23 1.6
120 180 B4 418 830 88 2000 3400 7,00 32024784 X/QDBC200 120 150 6B 25 06 86 131 173 9 2 08 046 15 22 14
215 146 792 1400 146 1800 3000 21.0 322247146 J2/DBI1C210 163 123 3 1 125 132 204 115 25 1 .43 1.6 23 1.6
260 146 g3s 1400 148 1400 2400 35,0 31324T146 XJ2/DB 180 134 4 1 166 135 244 28 3 1 083 DB 12 09
130 230 97 5 €27 980 106 1700 2800 15,0 30226T97.5 J2/DB 130 173 78 4 1 99 148 M7 495 a 1 643 16 23 16
280 142 1080 1600 166 1400 2400 36,5 30326T142 JZ/DE11C150 196 1125 5§ 1.5 #117 150 235 145 4 15 03 19 28 18
140 210 130 561 1180 116 1700 2800 12,7 32028T130 X/QDB 140 175 108 25 068 132 152 202 11 2 0,6 046 15 22 14
250 106 7 1140 118 1500 2800 19,5 30226T106 J2/DB 186 8685 4 1 108 156 234 95 3 1 043 16 23 18
250 158 1100 2000 200 1500 2600 ag 32226T158 J2/DB 191 1305 4 1 134 156 238 135 3 1 0,43 16 23 18
150 270 164 1250 2280 224 1400 2400 38,0 322307168 J2/DB 150 205 13 4 1 142 166 254 17 3 1 0.43 16 23 18
270 248 1250 2280 224 1400 2400 305 322307248 J2/DB31 205 214 4 1 222 166 254 17 3 1 043 1B 23 18
320 174 1340 2040 200 1100 2000 58,5 31330T179 XJ2/DB 234 118 5 15 207 170 300 32 4 15 083 0B 12 0.8
160 290 17a 1510 2800 265 1300 2200 52,5 32232T1 72 J2/DB32C230 180 221 145 4 1 150 176 274 7 3 1 042 18 232 1.8
170 260 162 880 1830 180 1400 2200 30,5 32034T162 X/DB31 1786 214 124 3 1 160 184 249 14 25 1 0.44 15 23 16
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Spherical roller bearings

Influence of operating temperature

on bearing material

All SKF spherical roller bearings undergo

a special heat treatment so that they can be
operated at higher temperatures for longer
periods, without the occurrence of inadmis-
sible dimensional changes. For example,

a temperature of +200 °C for 2 500 h, or for
short periods at even higher temperatures,
is permitted.

Axial load carrying capacity

Because of their special internal design, SKF
spherical roller bearings are able to accom-
modate heavy axial loads and even purely
axial loads.

Axial load carrying capacity of bearings
mounted on an adapter slecve

If sphetical roller bearings with adapter sleeves
are mounted on smogth shafts with no fixed
abutment, the magnitude of the axial load
that can be supported is determined by the
friction between the shaft and sleeve. Pro-
vided the bearings are correctly mounted, the
permissible axial load can be calculated from

Fap=0,003Bd

where

Fap = maximum permissible axial load, kN
B =bearing width, mm

d =bearing bore diameter, mm

Minimum load
In order to provide satisfactory operation,
spherical roller bearings, like all ball and
roller bearings, must always be subjected to
a given minimum load, particularly if they are
to operate at high speeds or are subjected
1o high acceleratians or rapid changes in the
direction of load. Under such conditions the
inertia forces of the rollers and cage{s), and
the friction in the lubricant, can have a detri-
mental influence on the rolling conditions in
the bearing arrangement and may cause
darnaging sliding movements to occur be-
tween the rollers and raceways.

The requisite minimum load to be applied
to spherical roller bearings can be estimated
using

704

Pom= 0,01 Cq

where

Pom = minimum equivalent static bearing
load, kN

Cg =basic static load rating, kN
(= product tables)

In same applications it is not possible to
reach or exceed the requisite minimum loag
However, if the bearing is oil lubricated lowy
minimum |loads are permissible, Thase load
can be calculated when n/n, < 0,3 from

Pom = 0,003 Go

and when 0,3 < n/n, =< 2 from

Pom = 0,003 Gy (1 +2 \ e 0,3)

Nr

where

Pgm = minimum equivatent static bearing
load, kN

Cp =basic static load rating, kN
(- product tables)

n =rotational speed. rymin

n, =reference speed, ymin
{- product tables)

When starting up at low temperatures or
when the lubricant is highly viscous, even
greater minimum loads than Py, = 0,01 Cq
may be reguired. The weight of the com-
ponents supported by the bearing, togather
with external forces, generally exceeds the
requisite minimum load., If this is not the
case, the spherical roltler bearing must be
subjected to an additional radial load.
NoWear spherical rolier bearings have
proven to give reliable operation at very low
loads. They can withstand longer periods of
insufficient lubrication, sudden variations in
load and rapid speed changes (= page 939)

ASkKF

gruivalent dynamic bearing load

p=Fr+YiFq when F./F,se
p- 0,67 F +YoF, when Fo/Fi>e

Tr& values of the calculation factors e, Yy
and Y2 will be found in the product tables.

gquivalent static bearing load
ps=Fr+YoFg

Tt a value of the calculation factor Yp will be
faund in the product tables.

supplementary designations

The designation suffixes used to identify
certain features of SKF spherical roller bear-
irgs are explained in the following. The suf-
fixes used to identify bearing (and cage) de-
sign, e.g. CC or E, are not incluced here as
they are explained in the section “Standard

bearings™ on page 692.

c2 Radial internal clearance smaller
than Normai

c3 Radial internal clearance greater
than Normal

C4 Radial internal clearance greater
than C3

C5 Radial internal clearance greater
than C4

cos Heightened running accuracy to

IS0 tolerance class 5

Cosa C08+C3

Cosq Co8+C4

2CS Sheet steel reinforced contact seal
of acrylonitrile butadiene rubber
(NBR} on both sides of the bearing.
Annular grcove and three lubrica-
tion holes in the outer ring covered
with a polyrmer band. Lubricated
with an extreme pressure bearing
grease according to table Bl on
page 694

2052 Sheet steel reinforced contact seal
of fluoro rubber (FPM) on both
sides of the bearing. Annuiar
groove and three lubrication
holes in the outer ring; covered
with a polyrer band. Lubricated
with a polyurea high temperature
grease

SKF

2055 Sheet steel reinforced contact
seal of hydrogenated acrylonitrile
butadiene rubber (HNBR} on both
sides of the bearing. Otherwise

as 2C82
HA3 Inner ring of case-hardened steel
K Tapered bore, taper 1:12
K30 Tapered bore, taper 1:30
P5 Dimensional and running accuracy
to 180 tolerance class 5
P& Dimensional and running accuracy

to IS0 tolerance class 6
P62 P&+ C2

VA405  Bearings for vibratory applications
with surface hardened cages
VA406  VA405and PTFE-coated bore

VESS2(E} Outer ring with three equally
spaced threaded heles in one side
face to accommodate hoisting
tackle; the E indicates that appro-
priate eye bolts are supplied with
the bearings

VESS3(E} As VES552 but with threaded holes
in both side faces

VG114  Surface hardened pressed steel
cage

VQ424  Running accuracy better than C0O8

VT143  Greasefill with an extreme
pressure grease according to
table §1 on page 694

w Without annular groove and lubri-

cation hcles in outer ring
W20 Three lubrication holes in the cuter

ring

w2e Six lubrication holes in the inner
ring

W33 Annutar groove and three lubrica-

tien holes in the outer ring
we4 Solid Qil filling
W77 Plugged W33 lubrication holes
w513 W26 + W33
235220 Inner ring of case-hardened steel
with helical groove in bore

page 50 .



Spherical roller bearings

d 20-70mm
B—= K ;
7I’_ L i
t r
LF b _1
1 = ] 'a
| |
D D d dp d Dy t————1 |
| | | ] |
i | o -
] il P
Cylindrical bore Tapered bore
Principal Basic load ratings Fatigue Speedratings Mass Designations Dimensions Abutment and Calculation factors
dimensians dynamic static load Refer-  Limiting Bearing with fillet dimensions
limit ence spesd cylindrical taperag
d o B G Ca Py speed bore Bore d d; Dy b K ra dy D, fa e ¥y ¥a Yo
- - min min - max Frgx
i KN KM rirmin kg - ;nm mem -
20 52 1B 48 44 4,75 13000 17000 5,28 * 2205720 E - 20 3,2 442 37 2 1 256 464 1 0,35 18 2,9 18
25 52 18 49 44 478 13000 17000 0.26 * 22205 E * 22208 EK 25 H2 M2 37 2 1 308 464 1 0,35 1.8 29 1.8
82 17 41,4 415 4,55 8500 12 000 0.28 2105 CC = 357 50,7 = = 14 32 55 1 0,30 23 3,4 2.2
30 62 20 64 60 6,4 10000 14000 0.2g * 23206 E + 22206 EK 30 375 53 av 2 1 3568 564 1 031 22 3.3 22
72 19 552 81 68 T5H) 10000 0.4 21306 CC 21306 CCK 433 GBA - - 11 37 85 1 027 2,5 3.7 25
b: L4 23 86.5 85 9.3 9 000 12000 0,45 * 22207 E + 22207 EK 35 44,5 61,8 37 11 42 65 1 0,31 2.2 3.3 22
BD 21 &8 72 815 8700 9500 0,55 2107 CC 21307 CCK 472 658 = 1.6 44 1 1.5 028 2.4 3.6 2.5
40 B0 23 965 90 9.8 BOODO 11000 0,53 * DODDRE * 22208 EK a0 49,1 694 55 3 14 47 73 1 028 24 o5 2,5
o 23 104 108 1.8 70006 9500 0.73 * 21300 E % 21308 EK 599 788 5.5 3 1,5 49 81 15 024 2.3 4.2 2.8
90 33 1350 140 15 G000 §000 1.05 * 22308 E * 22308 EK 49,7 743 55 3 15 49 81 15 Q.37 18 27 1.8
45 BS 23 102 el ] 10,8 7500 10000 0,58 *22200 * 22209 EK 45 844 744 5.5 3 1,1 52 78 1 0,26 26 38 25
100 25 125 127 13,7 6300 8500 0,99 * 21X E * 21309 EK 653 88 55 3 T 54 a1 15 0,24 28 4.2 248
100 36 183 183 196 5300 700 1,40 * 22309 E * 22309 EK 56,4 834 5.5 3 1.5 54 1 15 0,37 18 2.7 1.8
S0 90 23 104 108 11,8 7000 89500 0,63 *20210E * 22210 EK 50 599 79 5.5 3 1.1 57 83 1 0,24 28 4.2 28
1na 27 156 166 18,6 5600 7500 1,35 *2310E *21310EK 1.8 86,8 55 3 2 61 98 2 4 28 4.2 2.8
114 40 220 224 24 4800 6300 1.80 * 22310 E * 22310 EK 62,1 919 i 3 2 61 99 2 @37 18 2.7 1.5
85 100 25 125 127 o 6300 8500 0.84 * 29211 E * 22911 EK 55 653 EB 55 3 15 684 91 1.8 024 28 42 28
124 29 158 166 136 5800 7500 1,70 *21311E * 21311 EK 716 862 55 2 2 66 109 2 024 28 4.2 2.8
1206 43 270 280 a0 4300 5600 2,45 *2I31E * 20311 EK 70,1 02 5,4 & 2 66 109 2 035 19 29 1.8
60 110 28 158 166 186 S800 7500 1,15 * 212 E *22212EK 60 716 985 55 3 1.5 08 101 1.5 0.24 2.8 4.2 2.8
13¢5 212 240 26.5 4800 300 210 *MZ12E * MM2EK B7,8 115 55 3 21 72 118 2 0,22 3 4.8 28
130 46 310 a3s 36,5 4000 5300 310 *22312E * 223 2EK 79 110 8,3 45 21 72 18 2 0,35 1.9 29 1.8
65 100 35 132 173 20,4 4300 6300 0,95 * 24013 CCAW3T  * 24013 COK30/WE G5 738 BY3 3.7 2 11 71 94 1 0,27 25 3.7 25
120 3N 193 216 24 5000 7000 1,55 * 22213 E * 22213 EK 7.6 106 5.5 3 15 74 111 15 024 2.8 4.2 28
140 33 238 270 29 4300 6000 2,85 *213M13E *213MIEK 94,7 124 5.5 a 21 77 128 2 022 3 4.6 2.8
140 48 340 360 38 3800 5000 375  *22313E * 22313 EK 8t6 118 83 45 21 7128 2 D35 18 23 1.8
70 125 a1 208 228 255 5000 6700 1.55 * 22214 E * 22214 EK 70 a3 111 55 3 15 78 116 15 023 29 4.4 z2a
1506 35 285 325 345 4000 5600 3,10 *21314E * 21314 EK 101 133 5.5 a 21 82 138 2 022 3 4.8 28
150 51 400 430 45 3400 4500 4,55 *22314E * 22314 EK 90,3 128 33 45 21 82 138 2 023 2 3 2

* BKF Explorer bearing
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Spherical roller bearings

on adapter sleeve
dqy 20=-65mm
by
K o—
ol
| Ui
! - T
|| ]
o) ||31 dy |— o= o- d dg d, dy D.
! .
i 1
f S
i
1 e J:L__,-JI
s
Principal Basicload ratings Fatigue Speedratings Mass Designations Dimensions Abiwtment and fillat Calculation factors
dimensions. dynamic static load Refer-  Limiting Bearing Bearing Adapter dimansions
lirnit ence speed + sleave
d D =] c Cq Py spoed sleave 4y dy ©s Dy By B: b K ngz d, oy Dy By oy e Yoo Yeo Yo
= - min max min  max  min max
mm kN kM rmin ka - :1m mm —
n 52 18 49 44 4,75 13000 17000 0,33 * 22905 EK H30s 20 312 38 442 29 B 37 2 1 31 28 464 5 1 03 1% 28 1.8
25 B2 20 84 60 6.4 10000 14000 0,39 + ZE206EK H 306 25 375 45 53 31 8 gr g 1 37 33 564 5 1 03 22 33 22
72 12 55.2 61 6.8 T o0Q 10000 0.51 21306 CCK H 306 433 45 588 31 8 - B 11 43 33 65 5 1 0.27 25 a7 2.5
30 72 23 86.5 85 9.3 9000 12000 0,59 * 22207 EK H 307 30 445 52 618 35 9 gzt 2 i 44 39 85 5 1 0 22 33 22
8¢ 21 5.6 72 8,15 6700 9500 0.69 21307 CCK H 307 472 52 656 35 8 - - 15 4 3 717 15 026 2.4 36 25
ge 23 96,5 an a8 BODD 11000 0,68 * 22008 EK H 308 3 491 56 694 36 10 55 3 1,1 9 4 7305 1 028 24 38 25
80 23 104 108 1.8 7004 9500 0,92 * 21308 EK H 308 539 58 798 36 10 58 3 15 58 44 8t 5 15 024 2.8 42 28
L= 1] 33 150 140 15 6000 8000 1.25 * 22308 EK H 2508 437 58 743 46 10 55 3 1.5 42 45 B B 1,56 037 18 27 1.8
40 85 23 102 98 10,8 7500 10000 0,84 * 22909 EK H 308 o 544 65 T44 39 11 55 3 1.1 54 50 78 7 1 02 2B 38 25
100 85 125 127 13,7 6300  BEDO 1,20 + 11308 EK H 308 653 65 B 39 11 85 3 15 65 50 91 ‘I D24 28 42 28
00 38 183 183 18,6 5300 7000 1,70 * 29300 EK H 2309 564 65 834 B0 11 55 3 15 56 50 9N 6 15 par 18 27 18
45 oo 23 104 108 11.8 7000 9500 0,80 + ZEMOEK H310 45 598 70 78 42 12 55 3 11 B8 &5 83 ° 1 024 28 42 22
110 27 156 166 18,6 5600 7500 1,60 * 21310EK H31g 716 T 8968 42 12 55 3 2 ¥1 &85 93 5 2 024 28 42 28
190 4D 220 z2d 2d 4800 6300 225 * P2510EK H2310 621 70 #18 55 12 55 3 2 62 56 99 & 2 087 18 27 18
B3 100 25 125 127 137 6300 5500 110 * 22211 EK H311 50 653 75 B8 45 125 55 3 15 B5 60 91 0 1,5 024 28 42 28
120 28 156 166 18,6 5600 7500 1,85 * 31311 EK Ha11 76 75 962 45 125 55 3 2 7t 80 Wa 8 2 024 28 42 I8
120 43 270 280 a0 4300 5600 2,85 * 22311 EX H 2311 7001 75 102 59 125 55 3 2 70 o8 108 & 2 635 18 23 1B
55 110 28 156 166 18.6 5600 7300 1.43 * Q2M2EK H32 55 716 BO 985 47 13 55 3 1.5 7165 101 @ 148 0,24 28 4.2 28
130 3 212 240 265 480G 6300 2,35 * 21312 EK H31z 878 B0 115 47 13 55 3 21 87 8 118 & 2 22 3 45 28
130 48 310 335 38,5 4000 5300 3,50 * 22312 EK H2312 779 OBO 110 62 13 B3I 45 21 77 686 118 6 2 03 1@ 28 18
60 120 A 192 218 24 5000 7000 1,95 * 22213 EK H313 60 776 85 108 50 14 55 3 15 77 70 111 8 15 024 28 42 28
126 M 208 228 255 5000 6700 215 * 22214 EK H34 B3 g2 111 %2 14 65 3 1.5 83 V5 116 9 1.5 023 23 44 2.8
140 33 236 270 28 4300 6000 2,90 * 1I1IEK H313 947 #5 124 S0 14 55 23 24 94 ¥0 128 § 2 022 4 46 28
140 48 340 360 38 3800 5000 4,20 * 22313EK H2313 816 B85 118 65 14 B3 45 2.1 gy V2 128 & 2 038 189 28 18
150 a8 285 325 34,5 4000 5600 3,70 * PIA4EK H314 11 92 133 52 14 55 3 24 101 75 138 6 2 B2z 3 48 28
150 51 400 430 45 3400 4500 535 * 22314 EK H2314 903 92 128 68 14 83 45 21 a0 76 138 6 2 N3 2 3 2
85 130 A 212 240 26,5 4800  £300 2,45 * 22315 EK Has 65 &78 98 115 55 15 55 3 15 B7 80 12y 12 15 022 3 48 28
180 37 2B5 325 345 4000 5600 4,50 * 21M5EK H315 101 98 133 55 15 55 3 21 101 80 148 & 2 02z 3 48 28
160 55 440 475 48 3200 4300 6,50 * POMSEK H 2315 g28 88 135 73 15 83 45 24 92 B2 148 5 2 035 19 28 1.8

* 8KF Explorer bearing
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Thrust ball bearings

Bearing data - general

Dimensions

The boundary dimensions of SKF thrust
ball bearings with flat or sphered housing
washers confarmto DIN 711:1988 and

DIN 715:1987. The dimensions of the bear-
ings with flat housing washers conform to
180 104:2002.

The values given for the height H for
bearings with sphered housing washer(s}
are valid only for SKF bearings with SKF
washers.

Tolerances
SKF thrust ball bearings are made to
Normal tolerances as standard. Some single
direction bearings with flat housing washer
are also available with increased accuracy
to tolerance class P6 or tolerance ¢lass P5
specifications. Contact SKF for availability
before crdering.

Normal, P& and P5 tolerances are in
accordance with 190 199:1997, The values
can be found in table {[ on page 132.

Misalignment
Thrust ball bearings with fiat housing washers
cannot accommodate any misalignment be-
tween the shaft and housing or angular mis-
alignment between the support surfaces in
the housing and cn the shaft.

The bearings with sphered housing
washers are generally used with sphered
seating washers and can compensate for

838

initial misalignrment between the support
surfaces in the housing and on the shaft
(=figH).

Cages

SKF thrust ball bearings are fitted with dif-
ferent standard cages (= fig B} depending
on the bearing series and size as foliows:

+ pressed steel cage (aand b),
no designation suffix,

* injection moutded cage of glass fibre
reinforced polyamid 6,6, designation
suffix TNG,

* one-piece machined brass cage {c),
designation suffix M,

Fig

d e

SKF

. one-piece machined steel cage (d),
designation suffix F,

., two-piece machined brass cage (ej,
cesignation suffix M.

pinimum |oad
|n arder to crovide satisfactory operation,
th-ust ball bearings, fike all ball and rolier
pearings, must always be subjectedto a

iv2n minimum load, particularly if they are
1o operate at high speeds or are subjected
1o igh accelerations or rapid changes in the
girection of load. Under such conditions the
inertia forces of the balls and cage(s), and
the friction in the tubricant, can have a detri-
mental influence on the rolling conditions in
the bearing arrangement and may cause
damaging sliding movements to occur be-
tween the balls and raceways.

The reguisite minimum axial load to be

applied to thrust ball bearings can be
estimated using

2
Fos i faec)
1000

where
=~ = minimum axial load, kN
£ = minimum load factor
{-> product tables)
n = rotational speed, r/min

When starting up at low temperatures or
when the lubricant is highly viscous, even
greater minimum loads may be required.

The weight of the components suppaorted by

the bearing, particularly when the shaftis
vertical, together with external forces, gen-
erally exceeds the requisite minimum load.
It this is not the case, the thrust ball bearing
Must be preloaded, e.g. by springs.

Equivalent dynamic bearing load
P=F,

Equivalent static bearing load

pﬂ =Fq

SKF

Supplementary designations

The designaticn suffixes used to identify
certain features of SKF thrust ball bearings
are explained in the following.

F Machined steel cage

JR Cage comprising two flat pressed
steel washers

M Machined brass cage

P5 Increased dimensional and running
accuracy to |SO telerance class 5

P6 Increased dimensional and running
accuracy to SO tolerance class 6

TN9 Injection moulded glass fibre re-
inforced polyamid 8,6 cage
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Single direction thrust ball bearings

d 3-30mm
& i ]
d = .. —
1| | r,
L] 1 N
H
ol i alt
1
o ______
== D —— l_.— —.|
Dy
Principal Basic loadratings  Fatigue Minimum  Speed ratings Mass Designatiy Dimensions Abutment and fillet
dimensions dynamic  static toad load Refer- Lirniting dimensions
fimit factor ence speed
d [n] H G Co P A speed d dy o, rio dy D, fa
~ ~ N min max max

mm kN ki - r/min hy - i mim
3 B a5 1,808 0,72 0,027 0,000003 26000 36000 0,000% BA3J 3 7.8 3,2 0,15 58 5 0,15
4 14 4 0,761 0,72 0.027 0,000003 22000 30000 0,0015 BA 4 4 5,8 a2 0,15 75 B.5 0,15
5 12 4 0,852 0,965 0,038 0,000005 20000 28000 90,0021 BA S 5 18 5.2 0.15 8 g 4,15
6 14 5 1,78 182 0,07 0,000019 17 000 24 000 00035 BAS & 13,8 6.2 0,2 11 9.5 07
7 17 & 251 2.4 0.108 0000044 14000 19000 0.0065 BAT 7 168 7.2 0,2 12,5 iR 0.2
8 19 T 319 38 0,143 0,000075 12000 17000 0,008 BAS a8 18.8 8.0 0,3 14,5 12,5 0.3
9 20 7 3,12 3,8 0,143 0,000075 12 000 16000 0,018 BAY g 19.8 g2 na 155 13.5 0.3
10 24 a 9,95 153 0,56 0.0012 9500 13000 0,020 51100 10 24 1 03 19 15 0.3

26 1 127 1B.6 0,70 0,0018 8000 11 000 0.030 51200 26 12 DE 20 16 05
12 26 a 10,4 1686 0.62 0,0014 9000 13000 0022 5111 12

28 1 13,3 20,8 0.77 0,0022 8000 11000 0,034 51201 Eg }3 8;2 55 1; 8;3
15 28 9 10,6 183 0,67 00017 8500 12 Q0D 0,023 51102 15 28 16

3z 12 16,5 27 1 40,0038 7000 10008 0,046 51202 32 17 8% §§ SS 32
17 30 9 11.4 212 0,78 0,0023 £ 500 12000 0.025 51103 17

35 12 17.2 30 1.1 0,0047 6700 9500 0.053 51208 %2 13 8;3 33 Sﬁ 3:2
20 35 L] 15,1 29 1,08 0,0044 7500 10000 0.037 31104 Fal

40 14 225 40,5 1,53 0,0085 6000 8000 0,083 51204 33 3; 8;2 §3 SS 3;3
25 42 1 18,2 39 1,43 0,0072 6300 9000 0,056 51105 25 a2 el

47 15 27.6 55 2,04 0.015 5300 7 500 0,11 51205 47 2? 3;2 32 Sﬁ 8:3

52 18 34.5 60 2.24 0,018 4 500 6300 0,17 51305 52 v 1 47 25 2

B0 24 55,3 496 5 3.6 0,048 3600 5000 0,34 51405 60 a7 1 A8 ag 1
30 47 2Hs 19 43 1.6 00,0096 6000 8500 0,063 51106 o] 47 3z 0,6 40 37 0.8

52 16 25,5 51 1.9 0013 4 800 6700 013 51206 52 32 06 42 35 06

60 21 arT 71 2,65 0,026 3800 5300 0,26 51308 60 az 1 48 42 1

7n 8 72.8 137 51 0,097 3000 4300 0,52 51406 70 32 1 54 48 i
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Single direction thrust ball bearings

d 35=70mm
ch e
Tl
r : |
Ta j
- H !
| + ,
1 a
Dy
D
Principal Basic load ratings  Fatigue Minimum  Speed ratings Mass Designatiq pimensions Ahutment and fitlet
dimensions dynamic static load load Refer-  Limiting dimensions
fimit factor ence speed
d D H c Ca Pu A speed o d, Ly T2 [s D, I
~ - min min max mnas
mm kN Lo | - rfmin kg - s ;n*- rm
35 52 12 19.9 a1 1,86 0,013 5600 7500 0,080 51107 35 52 a7 06 45 42 0.6
62 18 351 73,5 2.7 0.028 4000 5800 g.22 51207 62 37 1 51 46 1
G 24 49,4 96,5 3.55 0.048 3200 4 500 0,39 51307 ] a7 1 bh 48 1
80 32 87.1 170 6.2 0,15 2600 2800 07g 51467 80 37 151 €2 a3 1
40 60 13 26 63 2,32 0,02 5000 7000 4,12 51108 4 a0 42 0.6 22 48 0.6
58 19 46,8 106 4 0,058 3800 5300 .28 51208 68 42 1 57 a1 1
8 26 81,8 122 4,5 0,077 3000 4 300 053 51308 78 42 1 63 55 1
a0 36 112 224 B3 D26 2400 3400 1,10 51408 90 42 11 0 60 1
45 B3 14 26,5 69,5 2,55 Q.025 4500 6300 014 51109 46 85 47 0.6 57 53 0.e
73 20 38 86.5 3.2 0.038 3600 5000 0,30 51200 73 47 1 62 58 1
85 28 76,1 153 5.6 0,12 2800 4 000 0.66 51309 85 47 1 b8 B1 1
100 a9 130 265 9.8 0,37 2200 3000 1.40 51409 100 47 11 78 67 1
80 70 14 27 75 28 0,029 4300 5300 0,18 51110 50 70 52 0,6 B2 58 06
78 22 49,4 116 4.3 0,069 3400 4500 037 51210 78 52 1 67 61 1
95 I 8.4 190 6,395 0,18 2600 3600 0,94 51310 a5 52 i 7 68 1
110 43 159 340 12,5 0,60 2000 2800 2,00 51410 o 52 1.5 86 74 15
55 78 18 30,7 85 3.1 0,03% 3800 5300 0,23 51111 53 78 57 0,86 69 64 0.5
80 25 61,8 146 2.4 0.11 2 800 4000 0,59 81211 an 57 1 76 69 1
105 35 104 224 8.3 0,26 2200 3200 1.30 31311 108 57 1.1 85 78 1
120 48 178 380 143 0,79 1800 2400 2,55 51411 120 57 1.9 94 a1 1.5
60 85 17 4186 122 4,55 0.077 3600 5000 0,20 51112 &0 85 62 1 75 70 1
95 26 62,4 150 56 0,12 2 800 3800 0,65 51212 95 62 1 81 74 1
10 35 10 224 8.3 0,26 2200 3000 1,35 51312 110 62 11 an 80 1
130 81 199 430 15 0,96 1800 2200 310 51412 M 130 62 1.5 102 B8 1.5
BS a0 18 377 108 4 0,06 3400 4 800 0.33 51113 85 113 67 1 BO 75 1
100 27 63,7 163 51 0,14 2 600 3600 0,78 51213 100 67 1 BB 79 1
115 36 106 240 B.2 0.30 2000 3000 1,60 51313 115 67 11 95 23] 1
140 56 216 490 18 1.2 1500 2200 4.00 51413 M 140 68 2 110 25 2
70 95 18 403 120 4.4 0,074 3400 4500 4,35 51114 T 85 T2 1 83 &0 T
106 27 B4 173 6,4 0,16 2600 3600 0,79 51214 105 72 1 a1 84 1
126 40 135 320 1.8 0,53 1300 2600 2.00 51314 125 72 1.1 103 g2 1
150 B0 234 550 143 16 1400 2000 5.00 51414 M 160 73 2 118 102 2
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Double direction thrust ball bearings

d 10-55mm
———=
! |
| £ 31 X ‘
B | Iy H
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Principal Basic load ratings  Fatigue Minimum Speed ratings Mass Designatien
dimengions dynamic static load laad Refer- Limiting
limit factor ence speed
d o H o Ca Pu A speed
mm kN kN - r/min kg 7
10 a2 22 16.5 27 1 0.0038 7000 10 000 0,081 52202
15 40 26 22.5 40,5 1,53 0.0085 &000 8000 0,15 52704
20 47 2B 27.8 55 2,04 0,015 5300 7 500 0,22 D220%
52 24 3.5 80 2,24 0.018 4500 6300 0.33 52305
70 52 72,8 137 5.1 0,097 3600 5000 1.00 406
25 52 29 25,5 51 1,9 0.013 4 800 6700 0.25 52206
80 38 37,7 71 2,65 0,028 3800 5300 0.47 52306
BO 59 a7 170 6,2 .15 3000 4300 1,45 52407
3¢ 62 34 351 3.5 27 0.028 4000 5600 0.41 52207
68 26 46,8 108 4 0,058 3800 5300 0,55 52208
68 44 44.4 86,5 3,55 0.048 3200 4 500 0,68 52307
78 g 61,8 122 4.5 0.077 3000 4300 1.08 52308
90 B5 112 224 83 0.26 2400 2400 2,05 52408
3 73 a7 38 86,5 3.2 0,038 3600 5000 0,60 52209
a5 52 76,1 153 5.6 012 2 800 4 00 1.25 52300
100 7z 130 265 8.8 037 2200 3000 2,70 52409
40 78 38 48,4 116 4.3 0.069 3400 4 50 0.71 52210
a5 58 824 180 5,95 0,19 2 B0 3 600 1,75 52310
45 90 45 61,8 146 54 a1 2800 4000 110 52211
106 64 104 224 8.3 026 2200 J200 240 52311
120 &Y 178 380 143 0,79 1800 2 400 4,70 52411
50 95 46 62,4 1350 56 012 2200 3aoo 1,20 s2212
110 64 101 224 23 0,28 1600 2200 2,55 52312
130 893 199 430 1 1,95 1600 2200 6,35 a2412M
3 100 47 63,7 163 3] 0.14 2600 3600 1,35 52213
105 47 65 173 6.4 0,18 2600 36060 1,50 52214
115 85 106 240 88 0,30 2000 3000 2,75 52313
125 2 135 320 11,8 0,53 1800 2600 3,65 52314
150 107 234 550 12,3 1,6 1400 2000 4,70 52414 M
852 SKF

fy
Ty
Dimensions Abutment and fillet dimensions
d Dy B T2 34 da Dg fa ty
- min min max max max
mm mrm
10 17 5 0.6 03 15 22 0,6 0.3
15 22 6 0.6 [h 20 28 06 0.3
2 27 7 0.6 0.3 26 34 0.8 0,3
27 8 1 03 25 36 1 0.3
32 12 1 0.6 30 46 1 Q.6
25 32 7 0.6 0.3 30 kel 08 0.3
3z -] 1 03 30 42 1 0.3
37 14 1.4 08 35 53 1 0,6
30 a7 8 1 03 35 46 1 0.3
42 9 1 0,6 40 51 1 0.6
37 10 1 0.3 35 48 1 0.3
42 12 06 40 55 1 0.6
42 15 1.1 0,6 40 &0 1 0.6
35 47 9 1 0.6 45 56 1 0.6
47 12 1 0.6 45 &1 1 0.6
47 17 1.4 D& 45 &7 1 0.6
40 52 9 0.6 50 a1 1 0,8
52 14 1.1 0.8 50 &8 1 0,6
45 a7 10 1 0,6 55 &9 1 0.8
57 15 1.1 D& 55 74 1 0.6
a7 20 1.5 06 55 81 1.5 0.6
30 62 10 1 05 60 74 1 0,6
62 15 11 06 &0 80 1 0.6
62 21 15 0,6 60 B8 16 0.6
55 67 10 1 06 65 73 1 0.6
T2 10 1 1 0 B4 1 1
a7 15 1.1 0.6 65 BS 1 0.8
7z 16 1.1 1 70 92 1 1
73 24 2 1 70 102 2 1

Sk
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Cylindrical rofler thrust bearings

Misalignment

Cylindrical roller thrust bearings cannot
tolerate any angular misalignment between
the shaft and housing, nor any errors of
alignment between the support surfaces in
the housing and on the shaft.

Cages

Depending onthe series and size, SKF
cylindrical rolfer thrust bearings are fitted
with one of the following cages (- fig @):

* an injection moulded cage of glass fibre
reinforced polyamide 6,6 (a),
designation suffix TN or

+ amachined brass caga {b),
designation suffix M.

Note:

Cylindrical roller thrust bearings that incorp-
orate a polyamide 6,6 cage can be used at
operating temperatures of up to +120 °C.
The cage properties will not be affected by
1he lubricants normaily used for ball and
roller bearings with the exception of some
synthetic ails or greases with synthetic base
oils and lubricants containing a high propor-
tion of EP additives when used at elevated
temperatures.

For bearing arrangements, which are to
operate at continuously high temperatures
or under otherwise difficult conditions, itis
recommended that bearings fitted with
metallic cages be used.

For detaited information regarding the
temperature resistance and the applicability
of cages, please refer to the section "Cage
materials”, starting on page 140.

Minimum load

In order to provide satisfactory operation,
cylingrical roller thrust bearings, like all ball
and roller bearings, must aiways be subjected
to a given minimum load, particularly if they
are to operate at high speeds or are subjected
to high accelerations or rapid changes in the
direction of load. Under such conditions

the inertia forces of the rollers and cage,

and the friction in the lubricant, can have

a detrimental influence on the ralling conai-
tions in the bearing arrangement and may
cause damaging sliding movements to
occur between the rollers and raceways.

864

Fig

||

The requisite minimum load to be applied
to cylindrical roller thrust bearings can be
estimated using

2
n
Fam = 0,0005 C Al—
am =0 R (1000)

where
Fam = minimum axial load, kN
Cy = basic static load rating, kN
{= product table)
A =minimum load factor
(= product table)
n = rotational speed, r/min

When starting up at low temperatures of
when the lubricant is highly viscous, even
greater minimum loads may be required.
The weight of the components supported
by the bearing, particularly when the shaft is
vertical, together with external forces, gen-
erally exceeds the requisite minimum load.
if this is not the case, the cylindrical roller
thrust bearing must be preloaded, e.g. by
springs or a shaft nut.

SKF

Equivalent dynamic bearing load
P=Fa

Equivalent static bearing load
Po=Fa

Supplementary designaticns

The designation suffixes used to identify
certain features of SKF cylindrical roller
bearings are explained in the foliowing.

HB1 Shaft and heusing washers bainite
hardened

M  Machined brass cage

P5 Increased dimensional and running
accuracy to ISC tolerance class 5

TN Injection moulded glass fibre re-
inforced polyamide 6,6 cage

Fig Bl

SkF

Design of associated
components

The support surfaces in the housing and on
the shaft must be at right angles to the shaft
axis and should provide uninterrupted
support for the bearing washers across the
whole extent and width of the raceways

(= fig B).

Suitable tolerances for shafts and housings
which are known to provide satisfactory radial
guidance for the individual thrust bearing
components will be found intable B.

Cylindrical roller and cage thrust assem-
blies are generally guided radially on the
shaft in order to cbtain the lowest passible
sliding speed against the guiding surfaces.
At high speeds radial guidance must be pro-
vided on the shaft and the guiding surface
must be ground.

Raceways on shafts and in housings
Raceways on the shaft and in the housing
should have the same hardnass and surlace
finish as normatly used for bearing raceways,
if the load carrying capacity of the cylindrical
roller and cage thrust assemblies is to be
fully exploited. Details regarding suitable
materials as well as surface hardness and
surface finish will be found in the section
“Raceways on shafts and in housings”,
starting on page 198.

Table

Tolerances for shafts and housings
Bearipg component Tolerances
Description Prefix ~ Shaft Housing

bore
Cylindrical rolier and
cage thrust assembly K ng -
Shaft washer W3 hg o
Housing washer GS - H9
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Cytindrical roller thrust bearings

d 15-80 mm
Duw B B
- H— [—— (I ol
. _.I T radi[
T war F{ o
— I T
u 7’J ! 2 Fa : H -I_ : Iy T
D d d dy +1+ d D r1 Dy Dy T Dy 1 dy
| — 7 T
" b I 3] L LI .
fa rz
Complete Cylindrical roller Shaft Haousing
bearing and cage thrust washer washer
assernbly
Principal Basi¢ load ratings  Fatigue Minimum  Speed ratings Mass Designaticn Dimensions Abutment and fillet Designation of components .
dimensions dynamic static load load Refe- Limiting dimenslons Cylindricalroller  Shaft Housing
limit factor rence spead and cage thrust  washer washer
d e} H c Cp Py A speed i de 0, B Dw Mz dy Dy ra assambly
-~ ~ min mn Max max
mm kM kN - r/min kg < mm mm -
15 28 9 11.2 27 245 0000068 4300 & 500 0024  81102TN 15 28 16 275 35 0.3 27 16 0.3 K81102TN WS 81102 GSatin2
17 30 a 12,2 s 2,85 0000079 4300 8500 0027  S1103TN 17 30 18 275 35 03 20 18 0.3 K81103TN WS 51103 GS 51103
20 35 10 18,6 48 4,65 0.00018 3800 7500 Q037 &11MTN 20 35 21 275 45 03 34 il 0.3 K81104 TN WS 81104 GS 81104
23 42 LR 25 68,5 .80 000038 3200 6300 0,053 B1105TN 25 42 26 3 & 06 41 26 0.6 KB1105 TN WS 81105 GS 31105
30 47 11 27 a 7.85 0,00048 3000 6000 0,057  &1106 TN 30 47 32 3 5 0,6 46 2 0.6 K81106TH W5 81106 GS 81106
52 16 50 134 13.4 00014 2400 4800 0,12 F1206 TN 52 32 425 75 0,6 50 3 0,8 K 81206 TN W5 81206 GS 81206
s 52 12 29 93 9.15 0,00088 23800 5600 0073 S110TTH 38 &2 37 3.5 5 0.6 51 36 08 K&1107 TN WS 81107 5 81107
B2 18 82 120 19.5 00023 2000 4000 0,20 1207 TH 62 a7 526 7.6 1 58 30 1 K81207 TN WS 81207 GBS 81207
40 B0 13 42,5 137 137 00015 2400 5000 0,11 51108 TN 40 Lils] 42 3.5 4] 0.6 58 42 08 K81108 TN WE 81108 GS 81108
68 18 83 255 265 00052 1900 3800 025 1208 TN 68 42 3t g 1 66 43 1 K81208 TN WS 81206 G5 81204
45 85 14 45 153 153 00019 2200 4500 0,13 51108 TN 45 65 47 4 7] 0.5 63 47 086 KE81109 TN WS 31108 GS 81108
73 20 88,5 270 28 04,0058 1800 3600 0.2% 1209 TN 73 a7 5.5 g 1 70 48 1 KB1209TH WS 31208 GS B1209
50 70 14 47,5 166 166 00022 2200 4300 0,14 81110 TH 50 70 52 4 5] 06 68 52 0,8 KB81110TN ws 81110 GS 81110
78 22 M3 300 31 00072 1700 34060 0,36 81210 TN 78 az 6.5 g 1 75 53 1 K81210 TN WS 81210 GS 81210
55 78 16 88,5 285 28 0,0065 1900 3800 0,22 81111 TN 35 78 57 5 6 08 7 58 9.6 K&1111TN wa a1111 GS 81111
90 25 122 390 40 0012 1400 2800 057 1211 TN 90 57 7 " 1 85 53 1 KA1211TN WS 21211 Gsa121
&0 BS 17 &0 300 0.5 03,0072 1800 3600 0,27 S1112TN €0 a5 62 475 7.5 1 82 62 1 KB1112TN WS 31112 G581112
95 26 137 4465 47,5 0017 1400 2800 064 81212 TN 85 62 Fia 1 H &84 1 KB1212TN WS 81212 Gs |2
65 90 18 83 320 325 00082 1700 3400 0,31 81113 TN 65 an 67 525 7.3 1 a7 87 1 K81113TN WS 81114 GSB1113
100 27 140 490 50 0,019 1300 2600 072 21213 TN 100 67 a 1 1 95 st} 1 KB1213TN W5 81213 GSa1213
¢ 95 18 86,5 345 345 00095 1600 3200 0,33 81114TN 0 95 72 528 7,5 1 92 72 1 K81114TH w5 81114 G581114
s 27 146 530 85 0,022 1300 2600 077 81214TN 105 72 8 1 1 2 74 1 KB1214 TN W551214 G5 81213
7% 100 19 75 200 20 Q0067 1600 3200 0,39 S1115TN 75 LE ¢ B 575 7.5 1 87 78 1 K81115TN WS 81115 GS 81115
110 27 125 440 45 4015 1200 2400 0,80 81215 TN 10 77 8 1 1 0 78 1 Ka81215TN WS 81215 GSB1215
8 105 19 76,5 300 30,5 Q0072 1500 3000 0.4¢ 81116 TN 80 105 82 578 75 1 102 83 1 K81116 TH W5 81116 GSe1116
115 28 160 610 63 0,029 1200 2400 08¢ 1216 TN 15 32 85 11 1 112 84 1 K81216 TN w5 81216 G5 81216

866 5KF 5KF page 58 867



Spherical roler thrust bearings

Minirmum load
In order to provide satisfactory operation,
spherical roller thrust bearings, like &ll ball and
roller bearings, must always be subjected to
a given minimum load, particularly if they are
to operate at high speeds or are subjected
to high acceleraticns or rapid changes in the
direction of the load. Under such conditions,
the inertia forces of the rollers and cage, and
the friction in the lubricant, can have a detri-
mental influence on the rolling conditions in
the bearing arrangement and may cause
damaging sliding movements to ocour be-
tween the rollers and raceways.

The requisite minimum axial load ta be
applied to spherical rofler thrust bearings
can be estimated using

F, 1,8F A( e )2
=i +
b f 1000

where

Fam =minimum axial load, kN

F. =radizal component of the load for bear-
ings subjected to combined load, kN

Cg  =basic static lcad rating, kN

(= product table}

A =minimum load factor
(= product table)

n  =rctational speed, r/min

If 1,8 Fp = 0,0005 Cy then 0,0005 Gy should
be used in the above equation instead of
18F,

At speeds higher than the reference speed
or when starting ug at low temperatures, or
when the lubricart is highly viscous, even
greater minimum {oads may be required.
The weight of the compenents supported by
the bearing, together with external forces,
generally exceeds the reguisite minimum
load. If this is not the case, the spherical
rolker thrust bearing must be preloaded,

2.g. by springs. For additional information,
contact the SKF application engineering
sarvice,

a76

Equivalent dynamic bearing load
Marmally a spherical roller thrust bearing

is arranged so that runouts in the bearing
arrangement do not affect the load distribu-
tion in the bearing. For a spherical roller
thrust bearing aranged under these condi-
tions, provided F, < 0,55 F,

P=088{F.+1.2F)

When runouts in the bearing arrangement
affect the load distribution in the spherical
roller thrust bearing, provided F, < 0,55 F,
P=F;+12F

If Fr > 0,55 Fy, the SKF application engin-
eering service should be contacted.

Equivalent static bearing load
Py=F,+2,7F,

provided F, < 0,55 F,.
If F,== 0,65 Fy, the SKF application engin-
eering service should be contacted.

Supplementary designations

The designation suffixes used to identify
certain features of SKF spherical roller thrust
bearings are explained in the following.

E Optimized internal design and
steel window-type cage

EF Optimized internal design and
machined steel cage

EM Optimized internal design and
machined brass cage

N1 One locating slotin the housing
washer

N2 Two locating slots at 180 to sach

other in the housing washer

VE447  Shaft washer with three equally
spaced threaded holes in one side
face to take hoisting tackle

VE447E Shaft washer with three equally
spaced threaded holes in one side
face to take hoisting tackle and
three appropriate eye bolts

VEG632 Housing washer with three equally
spaced threaded holes in one side
face to take hoisting tackle

SkF

Design of associated
components

The abutrment dimensions d; and D, in the
product table apply for bearing loads up to
approximately F; = 0,1 . Where bearings
are to be subjected to heavier loads it may
pe necessary for both shaft and housing
washers 16 e fully supported {d, = d1 and
D, = Dy) and for radial support to be provided
for the housing washer. For additional infor-
mation, contact the SKF application engin-
sering service.

For E-design bearings with a pressed
steel cage, the housing bore must be re-
cessed (- fig H) to prevent the cage from
rubbing against the housing if the shaft
should become misaligned, Recommended
guideline vatues for the diameter of this re-
cessare

* D+ 15 mm for bearings with outside dia-

meter up to and including 380 mm and
* D+ 20 mm for larger bearings.

SkF
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Spherical roller thrust bearings
d 60-170mm

& e — o]
d; ‘ = 30 / |

CNERE ¢
H
B 8 'a
4
237 i 1 H _{
¢ n . | =5
f
1 - _
D
I I —dpr—
Principal Basic load ratings  Fatigue Minimum Speed ratings Mass Designation Dimensions A "t and fillet
dimensions dynamic static load load Refer-  Limiting
limit factor ence speed d d H, D t
= B F & B &= o4 e e o4 O BB T mg s e L Mk mhom e
mm kM kM = rfmin ka = ~m mm
60 180 42 300 915 114 0,080 2800 5000 280 *20412E 80 1122 855 27 36,7 21 15 38 %0 &7 &7 - W7 1A
85 140 45 455 1080 137 o1 2600 4800 320  *20413E 65 1206 915 285 398 22 2 42 100 72 2 - 17 2
0 150 48 520 1250 153 0,15 2400 4300 390  *20414E 0 1287 9 3 41 238 2 448 105 776 TISs - 13 2
75 160 51 600 1430 173 013 2400 4000 470  *28415E 75 1383 1055 335 457 245 2 47 115 825 85 - 138 2
B0 170 54 670 1630 193 0,25 2200 3800 560  *20416E 80 1472 1125 35 481 265 21 50 120 88 B8 - 141 2
80 9 - 128 15
B 150 30 380 1060 129 D11 2400 4000 275  *20817E 85 1348 1095 245 338 20 1,5 50 115 5 2
180 58 735 1800 212 0,31 2000 3600 6.75 =20 7E 1558 121 37 511 28 21 54 130 94 94 151
95 - 134 1.8
80 155 a9 400 1080 132 011 2400 4000 2B5  *20318E o 1386 115 245 345 185 15 53 120 95 g
180 60 315 2000 232 0,38 1800 3400 7.75 * 20418E 1646 1275 39 54 25 21 58 135 99 99 158 2
07 W07 - 147 15
W00 170 42 465 1290 156 0,186 2200 3800 3,85 * 20320 E 1006 1523 1275 262 363 205 15 398 130 5
20 &7 880 2500 278 6,59 1700 3000 105  *~20420E 1822 1415 43 573 32 3 62 50 110 110 175 25
17 17 - w4 2
110 190 48 610 1730 204 .28 1800 3200 530  %20322E 110 171,01 140 303 41,7 248 2 63,8 145 3
23 73 1180 3000 325 0,85 1600 2800 135 *28422E 1994 1555 47 47 347 3 69 165 20,5 128 193 25
128 128 - 181 2
120 210 54 765 2120 245 0.43 1700 2BOO 735  %20324E 120 1B8,1 154 34 482 27 21 70 160 5
250 78 1370 34s0 375 1.1 1500 2800 175 *29424E 2168 71 505 70,3 365 4 74 180 132 142 09 3
138 143 - 194 2
130 225 58 865 2500 280 0,59 1600 2600 900  %29326E 130 2034 1655 387 506 301 21 758 175 & -
270 85 1560 4D50 430 16 1300 2400 220 *20426E 2344 1815 54 76 wa 4 8 195 1425 1523 207
154 - 208 2
140 240 &0 980 2 B850 315 0,77 1500 2 600 10,5 * PO32RE 140 218,077 285 54 30 21 B2 185 148 .
280 85 1630 4300 455 18 1300 2400 23,0 * 20428 E 2454 1945 54 756 M 4 26 205 153 162 238 2
150 215 39 408 1600 180 0,24 1800 2800 4,30 29230 E 150 204 176 24 343 205 15 8 il 'y
250 60 1000 2850 315 0.77 1500 2400 110 *29330E 2238 190 38 549 28 2,1 o s b B o oH &
300 90 1860 5100 520 25 1200 2200 2B0  *20430E 28009 2075 58 808 434 4
176 - 238 25
160 270 &7 1180 3450 375 1.1 1300 2200 145  *29332E 160 2435 203 42 60 33 3 o2 20 189 - -
220 95 2080 5600 570 a 1100 2000 335 *20432E 2703 2235 605 843 465 5 99 235 175 188 270
188 - 245 25
170 280 67 1200 3550 365 1,2 1300 2200 15,0 * 20334 E 170 2512 215 422 81 305 3 96 220 178 E &
340 102 2380 6550 €40 4.1 1100 1000 415 #994ME 2977 236 655 912 50 5 104 250 185 199 285

* SKF Explorer bearing
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Y-bearings for high temperatures
with gruby screw locking for metric shafts

d 20-60mm

y-bearings for high temperatures

with grub screw locking for inch shafts
d3a-27Me in

el

A

VA201 VAZ2E VAZD1 VAZ28
Dimensions Basgic Mass Designations Dimensions Basic Mass  Designations
static load Bearing with static lead Bearing with
rating pressed steel cage one-piece "coronet” rating pressad stesl cage one-piece “coronet”
d D B o] d- 5 Mz Ca cage of graphite i Db B € o & na G cage af graghite
- min ! min

mm kN kg o i mrm kN kg =

2 47 3 14 282 183 D6 6.55 .14 YAR 204-2FW/VAZD1  YAR 204-2FW/VAZS s 47 3t 14 282 183 06 6,55 6,14 YAR 204-012-2FW/VAZ01  YAR 204-012-2FW/VA228

25 52 341 15 337 198 08 7.8 o7 YAR 205-2FW/NVASD1  YAR 205-2FW/VA228 1 52 241 15 337 198 06 7.8 0,17 ¥AR 205-100-2FW/VA201  YAR 205-100-2FW/VA22B

30 82 381 1B 387 222 0B 1.2 0,28 YAR 206-2FW/VA201  YAR 208-2FW/VA228 1%w 62 381 18 387 222 06 1,2 027 YAR 206-103-2PW/VA201 YAR 206-103-2FW/WVA22E

3 72 428 189 461 254 1 153 0.4 YAR 207-2FW/VARD1  YAR 207-2FW/VA2O8 1V 72429 19 451 254 1 153 0,46 YAR 207-104-2PW/VA201  YAR 207-104-2FW/VA22R

40 80 492 21 51,8 30,2 1 19 0,55 YAR 208-2FW/VA201  YAR 208-2FW/VA2ZH 17he 72 4289 19 481 254 1 15,32 0.38 YAR 207-107-2FWAAZ0N  YAR 207-107-2FW/VAZDE

45 85 492 22 568 302 1 21,8 0,60 YAR 209-2FW/VAZ201  YAR 209-2PW/VA228 112 80 492 21 51.8 302 1 18 0,59 YAR 208-108-2FW/VAZ01 YAR 208-10B-2FW/VA228

B0 8¢ 516 22 625 326 1t 232 0,69 YAR 210-2FW/VASRH  YAR 210-2FW/VA228 1Mhe 85 492 22 588 302 1 218 0,66 YAR 209-111-2FPW/VA201  YAR 209-111-2FW/VA22R

85 100 556 25 691 334 1 29 0,84 YAR 211-2FW/AVAR01  YAR 211-2FW/VA228 13y 85 482 22 b8 302 1 218 062 YAR 209-112-2FW/VA20t VAR 209-112-2FW/VA22E

80 110 651 26 756 387 15 36 1,30 YAR 212-2FW/VA201 YAR 212-2FW/VA228 11548 B0 516 22 625 326 1 232 0,71 YAR 210-115-2FW/VA201  YAR 210-115-2FW/VAZ28
2 100 558 25 681 334 1 28 0.94 ¥YAR211-200-2FW/VA201 YAR 211-200-2FW/VA228
234 100 556 25 691 334 1 28 092 YAR211-203-2FW/VA201  YAR 211-203-2FW/VA225
27/ 110 651 26 756 397 15 36 1,20 YAR 212-207-2FW/VA201 YAR 212-207-2FW/VAZ228
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Adapter sleeves for metric shafts
dy 17— 75mm

B, By |- e
S BN S -

—
d |
5 o4 g G ody
. |
- o TTE
H (E = H.C
Dimensions Mass Designations pimensions Mass Designations
Adaptersleeve  Lock Locking Appropriate Adapter sieeva  Lock Locking Appeopriate
with nut and nut device hydrautic with put and nut device hydraulic
oy d dz By Ba G locking device nut = d =] B1 B: G Iocking device nut
i kg - nm kg =2
17 20 32 24 7 M 201 0,036 H 204 KM 4 MB 4 - 50 55 75 37 125 Mbawx2 0,28 H211 KM 11 MB 11 HMY 11 E
20 32 28 7 M 20x1 0,040 H 204 KM 4 MB 4 - 5 75 45 125 M5Lk2 032 Hin KM 11 MB 14 HMWV 11 E
55 75 45 13 MA56S«2 0,32 H3iC KM 11 MB11C HMVTIE
20 25 38 26 B M25x1,5 0,064 H205 K5 MBS o 55 75 45 14 M52 0.34 H3ItE KMFE 11 - HMY 11 E
25 38 28 8 M 25x1.5 4071 H 205 KM 5 MB 5 - 55 75 59 125 MS5Hx2 0,39 H 2311 KM 11 ME 11 HWW 11 E
25 38 29 85 M25«15 0,071 H305C KM 5 MB5C -
25 38 20 105 M25x15 0,076 H305E KMFE 5 = = 55 60 80 3B 13 M 60x2 o H212 KM 32 ME 12 HMWY 12 E
60 BO 47 13 MEQ-2 0,36 H312 KM 12 MB 12 HMV 12 E
25 30 45 27 8 M 30215 0,085 H 206 KME& MBE - 60 B0 47 14 ME0x2 0,40 H32E KMFE 12 - HMV12E
30 45 31 B M30x1,5 0,085 H 306 KM & ME 6 o 60 80 62 13 M6E0x2 045 H2312 KM 12 MB 12 HMW 12 E
30 45 3t B5 MDA 0,085 H308C KM& MBE&C -
30 45 3t 105 M35 011 H306E KMFE & - £ 60 65 85 40 14  Mé5k2 0,36 H213 KM 13 MB13 HMWY 13 E
30 45 3B B M 30x1,5 0,11 H 2306 K6 MEB & = 65 85 50 14 M6E5x2 D42 H313 Khd 13 MB 13 HMV 13 E
65 B85 50 15 M52 042 H33C KM 13 MB13C  HMV13E
30 3% 52 29 9 M 3521 5 012 H 207 KMT MB7Y - 65 85 50 1% Ma5sk2 043 HIIE KMFE13 - HMY 13 E
3B 52 3% 9 M 35x1.5 0,14 H 307 KM 7 MB7Y - 65 856 65 14 ME5x2 9,52 H2313 KM 13 MB 13 HiV 13 E
35 52 3/ 95 M3IBx4E 014 H307C KM 7 MB7C -
35 52 35 11,5 M35A5 0,15 H307E KMFE 7 = = 70 892 52 14 M7Dx2 0.67 H314 KM 14 MB 14 HWV 14 E
B 82 43 9 M 35x1.5 016 H 2307 KMT MB7 - 70 82 52 15 M7O«2 0.67 H314E KMFE 14 - HMWY 14 E
W82 88 14 MTOx2 0,88 H2314 KM 14 MB 14 HMW 14 E
3 40 58 31 10 b a0x 1,5 0,16 H 208 KM B8 MBS £
40 58 36 10 b 40x1 .5 917 H 208 KM3B MBB - 65 75 9B 43 15 M52 0,68 H215 KM 15 MB 15 HMV 15 E
40 58 3B 105 Md40«15 017 H308C KM 8 MBEC - 7% 898 65 15 M75x2 0,78 H 315 KM 15 MB 15 HMWY 15 E
40 58 3| 13 M 401,56 0,18 H3DBE KMFE 8 = = 75 88 65 16 M75x2 0,80 H3SE KMFE15 - HMVY 15 E
40 5B 48 10 M 40x1 .5 0,22 H 2308 KM B MB 8 = 75 88 315 M75x2 110 H2315 KM 15 MB 15 HMV15E
40 45 65 3 1 M45x1.5 0,21 H 205 KM 9 MBS £ Fi] BO 105 46 17 MB0x2 0,81 H216 KM 16 MB 16 HMV IS E
45 65 38 11 b 45x1 .5 0,23 H 308 KM% MB & - BO 105 59 17  MB80x2 0,95 Ha18 KM 16 MB 16 HMY 16 E
45 65 38 115 Md5«15 023 HaC KM 9 MBGQC - 80 105 58 18 MB0x2 1,1 H316E KMFE18 - HMV1BE
45 65 3% 13 M 45x1.5 0,24 HI09E KMFE 8 = & 80 103 F8 17 MA80x2 1,20 H2316 KM 18 MB 16 HMV 16 E
45 85 50 11 M 48x1 5 027 H 2309 KM 9 MBS -
79 85 110 50 18 MB5«2 0,54 H217 KM 17 MBA17 HMV ITE
45 50 70 385 12 M 50x1.5 0,24 H210 KM 10 ME 10 HMY 10 E 856 110 63 18 MB5H«2 1,10 H31? KM 17 MB 17 HMW 17 E
S0 T2 42 12 ht 50x1.5 027 H310 KM 10 MB 10 HMV10E 85 110 63 19  MB85x2 117 H317E KMFET7 - HMW 17 E
50 70 42 125 MS50x15 027 H310C KM 10 MB10C HMVY 10E 85 110 82 18 M B5=2 1,35 H 2317 KMA17 MB 17 HMVY 17 E
50 70 42 14 M 60x1 5 0,30 H31DE KMFE 10 = HMV 10E
50 ¥ 585 12 hd 5Ox1,5 0,34 H2310 KM 10 MB 10 HMV10E
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KMI(L] lock nuts with locking washer
M 10x0,75 — M 200x3

g G +——71 dy }
L
Dimengions Axial lvad Mazgs Designations Dimengions Axialload ~ Mass Designations
carrying Lock Approprate carrying Lock Appropriate
capacity nut locking spanner capacity nut locking spanner
G =1 da B 5] h static washer G o dz B b h static washer
mm kN kg - mm kM Ky -
M10x0,75 135 1B 4 3 2 3.8 0,004 KM O MBO - M 1052 126 140 1B 12 5 280 a7e KM 21 MB 21 HN 21
M 12x1 BE 22 4 3 2 18 0,006 KM 1 MB 1 HN M 1102 133 145 189 12 5 310 0,87 KM 22 MB 22 HN 22
M 15x1 n 28 5 4 2 146 0,009 KM2 MB 2 HNZ2 M 118x3 137 180 18 12 5 315 081 KM 23 MB23 TMFN 23-30
M 171 24 28 5 4 2 196 0,2 KM3 MB 3 HN3 M 120x2 135 145 20 12 5 265 0,69 KML 24 MBL 24 TMFN 22-30
138 155 20 12 5 344 .97 KM 24 MB24 TMFN 22-30
M 20x1 26 32 [ 4 2 24 0,025 KM 4 MB 4 HN 4
M 12552 148 160 2 12 5 360 1.09 KM 25 MB25 TMFN 23-30
M 25x1.5 32 3B T 5 2 215 0,028 KMS MEB 5 HN 5
M 1302 145 155 21 12 5 285 0,80 KML 26 MBL 26 TMFN 23-30
M 30x1,5 38 45 7 5 2 36,5 0,029 KME MB & HN & 143 165 21 12 5 365 1,09 KM 26 MB 26 TMFN 23-30
M 35x1,5 44 52 8 5] 2 50 0.059 KM7T MET HNT M 135x2 16¢ 175 2 14 6 430 1,39 KM 27 MB 27 TMFN 23-30
M 40x1,5 50 58 9 6 25 82 0.078 KM 8 MB 8 HN 8 M 140x2 155 165 22 12 5 306 0,92 KML 28 WMBL 28 TMFN 23-30
160G 180 22 14 6 430 1,40 KM 28 MB 28 TMFN 23-30
M 45x1,5 56 &5 0 g 2.5 78 0,11 KMS9 MBS HN G
M 14522 171 190 24 14 6 520 1,80 KM 29 MB 2g TMFN 23-30
M 50x1,5 &1 70 1" +] 2.5 91,5 0,14 KM 10 MB 10 HN 10
M 15022 170 180 24 14 5 390 1,25 KML 30 MBL 30 TMFN 23-30
M 5bx2 67 75 ik 7 3 81,5 0,15 KM 11 MB 11 HN 11 171 195 24 14 6 530 1.88 K 30 MB 30 TMFN 23-30
M 60x2 73 BO 11 7 3 95 0,18 KM 12 MB 12 HiN 12 M 15523 182 200 25 168 7 540 2,08 KM 3t WB 31 TMFN 30-40
M 65x2 79 8BS 12 7 3 108 0,18 KM 13 MB 13 HN 13 M 160=3 180 190 25 14 5 405 1,39 KML 32 MBL 32 THWFN 23-30
182 210 25 16 7 585 229 KM 32 MB 32 TMFN 30-40
M 7Ox2 a5 92 12 8 35 18 0.23 KM 14 ME 14 HN 14
M 16523 183 210 26 1€ 7 570 231 KM 33 MB 33 THFN 20-40
M 75x2 a0 a8 13 B 3.5 134 0,27 KM 15 MB 15 HN 15
M 170x3 120 200 26 168 5 430 1,56 KML 34 MBL 34 TMFN 30-40
M 80x2 95 105 15 8 a5 173 0,38 KM 16 MB 18 HN 16 183 220 26 18 7 620 234 KM 34 MB 34 TMFN 20-40
M 85x2 102 110 18 B 35 190 0.4 KM 17 MB 17 HN 17 M 18023 200 210 27 18 b 4560 1,78 KML 36 MBL 36 TMEN 30-40
203 230 27 18 8 670 2,78 KM 36 M8 36 THMFN 20-40
M 90x2 108 120 16 10 4 216 0.51 KM 18 ME 1B HN 18
M 19023 210 220 28 16 5 473 1.84 KML 33 MBL 38 TMFN 30-40
M 85x2 113 125 17 10 4 234 055 KM 19 MB t9 HNA1g 214 240 28 18 B 695 3.05 KM 38 MB 38 TMFN 20-40
M 100:2 120 120 18 1q 4 255 0,64 KM 20 MB 20 HN 20 M 2003 222 240 29 18 B 625 2,61 KML 40 MBL 40 TWMFN 30-40
226 250 29 18 B 735 3,37 KM a0 MB 40 TMFN 30-40
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MB locking washers
d 10=280mm

Dimensions Mass Desig- Dimensions Mass Desig- . Dimengigns Mass Desig-
nation natien natlon
d d d B M d di o B f M d de da B oM
mm kg - mIm kg # mm 4] =
10 135 1 1 1 825 0,001 MB O ¢ 85 88 15 B8 665 0032 MB 14 145 172 202 2 16 140 017 MB 29
8 98 25 & 685 0053 MB14 A
12 17 25 A1 3 10,5 0062 ME 1 150 17 186 2 16 145 0,10 MBL 30
1T 26 12 3 105 Q002 MB 1A 7 90 1M 15 8 715 0035 MB 15 171 206 2 16 145 0,18 MH 30
90 104 25 8 715 0088 MEB15A
15 21 28 1 4 135 0,003 ME 2 185 182 212 25 16 1475 020 MB 21
21 28 1.2 4 135 0003 MB2A Br 85 M2 175 10 765 0046 MB 16
g% M2 25 0 765 0066 MB1GA 160 180 189 25 18 154 014 MBL 32
17 24 32 1 4 155 0003 MB 3 1Bz 217 25 18 154 022 MB 32
24 32 12 4 155 0003 MB3A 85 102 119 175 10 815 0,053 MB17
102 119 25 10 81,5 0076 MB17 A 165 193 222 25 18 1575 024 MB 33
20 26 36 1 4 185 0,004 MB 4
26 3 12 4 185 0,005 MB4A 90 10B 126 175 10 865 (061 MB 18 170 190 211 25 18 184 D15 MBL 34
08 126 25 10 865 0087 MB13A 193 232 25 18 184 024 MB 34
25 32 42 125 5 22 0,006 MB 5
32 42 18 5 23 G.009 MBS A 85 113 133 175 10 945 0,066 MB 1% 180 200 222 25 20 174 016 MBL 36
113 133 25 10 915 0094 MB18A 203 242 25 20 1F4 D26 MB 36
30 38 49 125 5 275 D008 MB &
38 498 18 5 275 0011 MBGA 100 120 342 175 12 965 0077 MB 20 190 210 232 25 20 184 017 MBL 38
12¢ 42 25 12 95 011 WB 20 A 214 252 25 20 184 026 MB 38
44 &7 125 & 325 0011 MB 7
44 67 18 & 325 0016 MB7A 105 126 145 175 12 1005 0,083 MB 21 200 222 245 25 20 194 Q22 MBL 40
226 262 25 20 1834 028 MB 40
S0 82 125 & 375 0013 MB& 119 133 154 1,75 12 1055 0.091 ME 22
S0 62 1B & 375 0018 MBSA 220 280 292 3 24 213 035 MB 44
115 137 158 2 12 1gs on MHB 23
45 56 69 125 6 425 0015 MB9 240 274 33 3 24 233 046 MB 48
56 68 1B B 425 0,027 MBS A 120 135 152 2 14 115 0,07 MBL 24
138 164 2 14 15 o MB 24 260 300 342 3 28 253 064 MEB 52
0 #1174 125 6 475 0016 ME 10
B1 74 23 6 475 0.023 MB 10 A 125 148 170 2 14 120 012 MB 25 280 320 362 3 28 273 074 MB 56
55 67 81 15 8 5625 0022 ME 11 130 145 161 2 14 125 008 MBL 28
&7 81 25 8 525 0037 ME 114 149 175 2 14 126 012 MB 26
B0 73 86 15 B 575 0024 ME 12 135 160 185 2 14 130 0,14 MB 27
3 86 25 B8 575 0040 MEB 12 A
140 155 172 2 16 135 008 MBL 28
85 79 @2 15 8 625 0030 MB 13 160 182 2 16 13% 0,14 MB 28
8 82 25 g 625 0.050 MB13A
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