DOUBLE ROW SPHERICAL ROLLER BEARINGS
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DouBLE ROW SPHERICAL ROLLER BEARINGS WITH CYLINDRICAL AND TAPERED BORE

Double row spherical roller bearings are capable to carry high radial loads under
the axial load acting in both directions. They are equipped with a high number
of long symmetrical large-diameter spherical rollers in two rows and a common
spherical raceway in the outer ring. They are hard to disassemble.

The spherical shape of the raceway in the outer ring enables the misalignment of the
rings and ensures balanced distribution of load over the rolling elements even under the
slightest shaft swinging, or even when the alignment of the bearing beds is not kept.

These unique parameters enable spherical bearings to:
reach lower operating temperature and higher rotation speed, N
carry higher axial load, L
longer operating life. S

Double row spherical roller bearings are used especially in rolling mills, in gearboxes, in
the axles of rail vehicles, etc.

DESIGN SPECIFICATIONS

MaIN DIMENSIONS
The main dimensions of double row spherical roller bearings specified in the dimension tables comply with the international standards 1SO 15 (STN 02 4629).

STRUCTURE

The internal structure of the bearings has a number of modifi-
cations. The standard design with two-part pressed steel cage
centered on inner ring has standard designation “J". The bear-
ing with a higher basic load rating, symmetrical spherical roll-
ers, with a floating central collar of the inner ring and pressed
two-part cage are marked “E". The bearing with a brass cage
running on the inner ring is marked “M".

W33J W33M KW33J

ToLERANCE
Double-row spherical roller bearings are commonly produced in the basic PO tolerance class. Production of bearings with a higher tolerance class should
be discussed in advance with the manufacturer. The limit values of deviations in tolerances and the operation are specified in ISO 492.

RADIAL CLEARANCE _
Commonly produced double-row spherical roller bearings have normal radial clearance which is not indicated. In specific cases bearings with radial clear-
ance C2 (smaller than normal clearance) or with the radial clearance C3, C4, C5 (greater than normal clearance) can be produced.

LUBRICATION GROOVE AND HOLES IN THE OUTER RING
In order to ensure better lubrication and higher reliability of the operation double-row spherical roller bearings have a groove and three lubrication holes
(W33) in the outer ring.

BORE OF THE INNER RING
Double row spherical roller bearings are produced with a cylindrical or a tapered bore (K), taper 1:12 or 1:30. Bearings with tapered bore are mounted
directly to a tapered pivot or to a cylindrical pivot using adapter or withdrawal sleeves.

STABILISATION FOR OPERATION AT HIGHER TEMPERATURE
For operating temperature higher than 120 °C specially stabilised double row spherical roller bearings with stabilised dimensions for operating tempera-
ture from 150 °C to 400 °C (S0, S1, S2, S3, $4,S5) that comply with SO 2982-1,2 are produced.

MisALIGNMENT
Double-row spherical roller bearings can misalign from the central position without affecting their correct function.

PERMITTED MISALIGNMENT BEARING TYPE

1°30° 222XX, 230XX, 231XX,233XX,239XX
28 223XX, 240XX
2°30 232XX, 241XX
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Cace
Double row spherical roller bearings are produced with pressed steel cage (J) or massive brass cage (M). Cages can run over the rolling components
and on the inner rings (JB, MB).

AXIAL LOAD RATIO OF BEARINGS MOUNTED WITH ADAPTER SLEEVES
When mounting double row spherical roller bearings to a shaft using adapter sleeves the axial load rating depends on the friction between the shaft and
the adapter sleeve. For the properly installed bearings the acceptable axial load can be calculated as follows:

F,=3Bd

Fo - maximum acceptable axial load (N)
B - width of the bearing (mm)

D - diameter of the bearing hole (mm)

RADIAL EQUIVALENT DYNAMIC LOAD
If the bearing is subject to simultaneous radial and axial load, the radial dynamic load
is calculated as follows:

P=F+YF, forF/F <e
P =067F +Y,F, forFJF >e

P - radial dynamic equivalent load [N]
E - radial load [N]

E - axial load [N]

eY,Y, -see the tables section.

RADIAL EQUIVALENT STATIC LOAD
Radial equivalent static load is calculated as follows:

Por = Fr+ YJFa

P, - radial static equivalent load [N]
F. - radial load of the bearing [N]
F. - axial load of the bearing [N]

Y - see the tables section.

)

LiMITING SPEED
The limiting speed specified in the tables section of the catalogue is the maximum number of revolutions acceptable for the bearing to operate trouble-free
at a certain level of safety. Following conditions must be fulfilled:

bearing load corresponds to the service life L10 =~ 100.000 hours,

axial forces Fa affecting a radial spherical roller bearing reaches max. 25% of the radial force Fr,

bearings have been produced at the normal level of accuracy with normal radial clearance

limiting speed value for oil lubrication applies to oil-bath lubrication.

DesienATION

The designation of basic designs of the bearings is specified in the dimension tables. Modification of the basic design is designated with additional symbols
according to STN 02 4608. The meaning of the most used symbols for double-row spherical roller is in the table.

K 22208EKW33J Tapered bore, taper 1:12
W33J 22311EW33J Lubrication groove and holes in the outer ring
J 22215EW33J Pressed steel cage, rolling element centered
M 22218W33M Massive brass cage, rolling elements centered
E 22319EW33J Bearing with higher basic load ratio
P6 22214EW33J P6 Higher tolerance class
C2 22309EW33J C2 Radial clearance smaller than normal (normal radial clearance is not indicated)
C4 22326KW33M C4 Radial clearance greater than C3

S2 22308EMW33 C5S82 Stabilisation of both rings for operating temperature to 250 °C
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LIMITING SPEED
FOR LUBRICATION BEARING DESIGNATION FACTORS

TAPERED ADAPT.  WITH- WITH-
di: D AR SR, g ER DRAWAL  DRAWAL e Y1 Y2 V3
: (1:12) SLEEVE  SLEEVE NUT
o 0B M ST 05 600 TS0 2208EWSN  ZZNGEKWIM) 051 05 MR AHS KMo 027 25 37 24
% 3 15 133 149 4100 5100  22308EW33J  22308EKW33J 107 105 H2308  AH2308 KMo 042 16 24 18
o BB M3 2B S0 G0 2Z00EWS)  22200EKWI) 0S5 053 HIO  AHGOS KMI0 026 26 39 26
100 3 15 159 182 3700 4600  22300EW33J  22309EKW33J 143 14  H2309  AH2309 KMIO 042 16 24 18
o 0B M M55 SN0 630 2210EWSM  22210EKWIM) 059 057 KD AHBIOX KMIT 024 28 42 28
10 (408 2 190 226 3300 4000  22310EW33J  22310EKW33J 192 188 H2310  AH2310X KMI 042 16 24 16
o 0B 15 1 B S0 S0 Z2MEWRN  222MEKWIM 078 075 KA AH3IIX KM12 023 29 44 29
120 43 245 230 279 3000 3800  22311EW33S  223MEKW3 24 23 HBH  AHZIX KMi2 042 18 24 16
M0 28 15 143 175 40000 5000  22212EW33J  22212EKW33J 107 105  H312  AH312X KMi3 024 28 42 28
60 130 46 2145 273 315 2800 3600  22312EW33)  22312EKW33 29 28 H2I2  AH23IX KM13 041 16 24 18
130 46 21 212 284 2800 3300  22312W3IM  22312KW3IM 3 29  H2312  AH23IX KM13 041 16 24 16
120 31 1§ 77 216 2600 3400 22213EW33)  22213EKW33 145 142 M3 AH3N3 KMi5 024 289 42 28
66 140 48 21 304 361 2600 3400 22313EWIM  22313EKWIM 35 34 HBI3 AH313 KMis 038 18 26 17
140 48 21 253 300 2700 3200  22313W33M  22313KW3IM 36 35  H2313  AH2313 KM15 038 18 25 17
o BSOS T 29 00 4500 22MEWSM  2224EKWS 161 157 KM AH314 KMIE 024 28 42 28
150 51 21 344 402 2400 3100  22314EW33J  223M4EKW33) 42 41  H2314  AH23MX KM6 037 18 27 18
g 031156 255 300 430 2Z20SEWS)  ZZ21SEKWM 17 166 KOS AH315 KM7 023 3 44 29
10 55 21 396 489 2300 3000  22315EW33J  22315EKW33 53 52  H2M5  AHM235X KM7 038 18 26 17
B 0 = 2 24 25 300 4000 22216EW33  22216EKW33 211 207  H316 AH316 KWB 026 26 39 26
170 88 21 43 551 2200 2800  22316EW33J  22316EKW33 63 61  H2316  AH2316X KMiB 037 18 27 18
g 0% 2 260 33 3000 3800 22217EW33J  22217EKWS3J 261 26  H31T  AH3IIX KMI9 026 26 39 26
{0 fis0s G 482 603 2000 2600  22317EW33)  Z3TEKWSI 72 7 HBIT  AHZTX Ko 037 19 28 18
% 40 2 08 406 2600 3400 22218EW33  22218EKW33) 34 34 H318  AH318X KM20 026 26 38 25
e o 215 289 2000 2500 22218W33M  2221BKW33M 36 34  H318  AH31EX KM20 026 26 37 24
10 524 2 316 453 1900 2400 232BW3IM  20218KW3IM 47 46  H2318  AH3218X R R
1% 6 3 536 673 1900 2400  2231BEW33J  22318EKW33 85 83  H2318  AHM2318X KM 037 18 27 18
g O 421 M 46 2D G20 2ZIOEWSN  Z2AGEKWSN  4T7 41 K319 ANDISK anzil - Mo et Sam 12
w &7 3 587 T4 1800 2300 22319EWS3J  22319EKW33S 98 96  H2319  AH2319 kM2t 037 18 27 18
180 46 21 379 510 2200 3000  22220EW33) 22220EKW33 5 49  H320  AH320X KM22 027 25 37 24
180 46 21 311 415 1900 2400  22200W33M  22220KW3M 53 52 H30  AH320X KM22 027 25 36 24
100 180 603 21 400 570 1700 2000  2320W33M  23220KW33M 69 67  H2320  AH3220X KRR T 2 2 e
ai5 inel e 682 842 1700 2200  22320EW33J  22320EKW33J 123 121  H230  AH2320X KM22 037 18 27 18
2hi e e 546 815 1700 2000 22320W33M  22320KW3IM 13 127  H230  AM2320X KM2 037 18 26 17
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BASIC LOAD LIMITING SPEED
RATING FOR LUBRICATION BEARING DESIGNATION FACTORS

dis D e oYuNDRIcAL  THFEEED TR e BT e s s
min. BORE (1:42) SLEEVE  SLEEVE NUT
fa0 | s T ad 588 1900 2600 23122EW33J  23122EKW33) 6 53 H3122  AHI2X kvoa 0 Foat Faa aar o
200 53 21 488 652 2000 2800  22229EW33J  22222EKW33) 72 694  H32  AH3IZX KM24 sei| o i3 2
Mo 200 698 21 58 786 1500 1800 23222W33M  23222KW33M 99 95  H2322  AH32X KM 036 19 27 18
20 80 3 805 1000 1500 1900  22322EW33)  22322EKW33J 172 168  H2322  AH232X kM5 037 18 27 18
20 80 |3 653 955 1500 1800  22322W33M  22322KW33M 182 179  H2322  AH232X kM5 036 18 |26 | 17
teod Bach 15 301 500 1600 1900  23024EW33)  23024EKW33J 39 38 H3024  AH3024X KM 024 27 38 26
00 62 2 3 646 1500 1800  23124W33M  2324KW33M 82 & H3126  AHBI2AX e 0 oAl o A g
120 215 58 21 55 749 1900 2600  22224EW33)  22224EKW33J O 88 H3i24  AH3I2LX KM 025 27 38 25
o0l Wes g 92 1165 1400 1800  22324EW33)  22324EKW33J 215 211 H2324  AH2324X KMz 033 21 a1 2
SEoN Wee o e 786 MO0 1400 1700 22324W33M  22324KW3IM 221 216 HZ324  AHZEAX KMz 036 19 27 18
000 [som Iz 361 571 1500 1800  23026EW33J  23026EKW33J 57 55  H3026  AH3026X KM2B 026 26 |38 25
M0 64 2 a4 752 1400 1700 23126W3IM  2326KW3IM & 79 AH24026 kvzz 0 Foat 22t el
2% & 3 700 1040 1800 2400  22226EW33J  22226EKW33) 112 11 H3126  AH3126X KMs 026 26 38 25
120 20 6 3 56 800 1500 1800  22226W33M  22226KW33M 118 117  H3126  AH3126X KM 029 23 33 22
500 o3 e 124 1518 1300 1700  22326EW33J  22326EKW33) 268 262  H2326  AH2326X Tzl Eocel e e
0 93 4 978 1320 1300 1600  22326W3IM  22326KW3IM 286 28 H2326  AH2326X KM 036 18 27 18
280 93 4 1091 1379 1300 1700  23226EW33J  23226EKW3 268 2615  H2326  AH2326X kM9 033 21 31 2
2100 ool e 30 64 1400 1700  20028EW33J  23028EKW33J 69 67  H3028  AH3028X KM30 024 27 39 26
5558 Boa DN ST Bsss 1300 1600 23128W33M  23128KW33M 108 105  H3128  AH3128X den o foa e | aa | e
2% 68 3 793 1170 1700 2200 22228EWA3J  22228EKW33J 141 138 H3128  AH3I28X KM30 . 025 27 39 25
e o e 610 900 1400 1700 22228W33M  22228KW33M 15 148  H3f28  AH3128X KM30 028 24 34 22
B0 8 3 910 1385 1200 1500  23228W33M  23228KW3M 192 186  H2328  AH3228X KM31 03 19 27 18
0 102 4 120 1950 1200 1500  22328W33M  22328KW3M 356 348  H2328  AH2328X KM31 038 18 25 17
700 Ice Iz ans s 1300 1600 23030W33M  23030KW33M 83 8 H3030  AH3030X KM32 024 27 39 26
%0 80 24 7M1 1128 1200 1500 23130W33M  23130KW33M 166 161  H3130  AH3130X Kkmez o e E T
0 270 73 3 955 1404 1600 2000  22230EW33J  22230EKW33J 179 175  H3130  AH3M3OX KM33 025 27 39 25
00 s 73 1080 1300 1600  22230W33M  22230KW3IM 186 182  H3130  AH3130X KM33 028 23 34 22
20 108 4 150 1850 MO0 1400  22330W33M  22330KW3IM 425 427  H2330  AH2330X KM3Z 038 18 26 17
240 60 21 48 o0 1200 1500 23032W33M  23032KWS3M 103 10 H3032  AH30%2 KMe4 024 28 4 26
270 8 21 785 1241 00 1400 23132W3IM 23M32KWAIM 213 207  H3132  AH3IR2 KM36 032 24 3 2
%0 200 80 3 1000 1365 1500 1900  22237EW33J  22232EKW33) 227 222 H3132  AH3IR2 KM% 026 26 38 25
2 8 3 863 1200 1200 1500  22232W33M  22232KW33M 244 239 H31R2  AH3IRR KM 028 23 33 22
340 144 4 1250 1880 1000 1300 22332W33M  22332KWIIM 519 507  H2332  AH23% kM6 037 18 26 17
260 67 21 621 1080 100 1400  23034W3IM  23034KW33M 138 134  H3034  AH3034 KM36 025 27 39 26
280 88 21 826 1351 1000 1300  2314W33M  23134KW3IM 228 222 H3I3M4  AHIHM KMas 031 21 31 2
B 50 e 21 mi s M0 10 zzsewem  zaewsaM @0 294 HBMI . AHBias kMis 028 23 33 21
30 120 | 4 1400 1970 940 1200 22334W33M  223KW33M 502 582  H2334  AH2334 KM3s 037 18 26 17




DouBLE ROW SPHERICAL ROLLER BEARINGS ZVL SLOVAKIA, a. s.

BASIC LOAD LIMITING SPEED
FOR LUBRICATION BEARING DESIGNATION FACTORS

1

TAPERED ADAPT- WITH- WITH-
dil BAD R e cvl‘gggéc”" BORE ER DRAWAL DRAWAL o [yl Y2 s
L (1:12) SLEEVE  SLEEVE NUT
R0 [ A B0l 725 1250 1000 1300 23036W33M  23036KW33M 176 171 H30%6 AH3036 KM 026 26 37 25
300 9 3 957 1540 940 1200 23136W33M  23136KW33M 289 28 H3136  AH3136 e Jawml e ) a2l 2
180
320 86 4 938 1640 1000 1300 22236W33M  22236KW33M 315 308  H3136  AH2236 iAo Woas s BaTs B h
380 126 4 1540 2130 890 1100 22336W33M 22336KW33M 732 Faa H2336 AH2336 KM40 03708 1160 W26 1.7
7908 8755 oy 753 1340 940 1200 23038W33M  23038KW33M 188 183  H3038  AH3038 HML4IT 025 27 38 25
Se0M DA 130 1840 890 1100 23138W33M  23138KW33M 361 35  H3138  AH3138 P2 O (072 oy (e o
190
U0 @ 4 1040 1551 940 1200 22238W33M  22238KW33M 384 377  H3138  AH2238 HM42T 029 23 34 22
400 132 5 1920 2710 840 1100 22338W33M 22338KW33M 84 82,8 H2338 AH2338 HM42T 0;360 9 =28 19
310 [ szt o 820 1750 890 1100 23040W33M  23040KW33M 238 234 H3040 AH3040 HML43T 026 26 39 25
o 340 112 3 1240 2010 840 1100 23140W33M 23140KW33M 44 427 H3140 AH3140 HM44T 0,33 2 29 19
B0 98 4 1200 2150 890 1100 22240W33M  22240KW33M 46 451  H3140 AH2240 HM44T 020 23 33 22
420 138 5 1850 3150 790 940 22340W33M 22340KW33M 99 97 H2340 AH2340 HM44T 0368 4.0 ST 18
20 0 9 3 1020 2120 790 940 23044W33M  23044KW3IM 266 257  H3040 AH3040 HML4TT 025 27 4 27
240 30 92 3 1050 2310 750 890  23048W33M  23048KW33M 289 278  H3M48  AH3048 HML52T 025 27 41 27
260 400 104 4 1395 2720 670 790 23052W33M 23052KW33M 37,5 36,1 H3052 AH3052 HML56T ;258 BE2xT 39 26

400 600 148 5 2790 6050 400 470 23080W33M 23080KW33M 156 152 H3080 AH3080 HML86T 024 28 4 27




