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WD precision roller bearings consist of precision cylindrical roller
bearing and tapered roller bearing, both of which have single and
double row structure. With the higher precision than P5 standard,

they have high dimension and running accura%?eccordmgly They
are normally used in where requests high running accuracy, such as
spindle. And with the lmprovement of the precision, the product
lifespan also has b roved dlstmctly Therefore they coule be
uesd in working col E‘x t requi
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Precision Tapered Roller Bearings

Design features

WD tapered roller bearings WD tapered roller bearings have tapered inner and
are produced by WD in outer ring raceways between which tapered rollers
many designs and sizes to are arranged. The projection lines of all the tapered
match their many uses. surfaces meet at a common point on the bearing axis.
;”I"ESB can be grouped as Their design makes tapered roller bearings
ollows

particularly suitable for the accommodation of
combined (radial and axial) loads. The axial load
carrying capacity of the bearings is largely
determined by the contact angle ; the larger contact
angle the greater axial load carrying capacity . An indication of the angle
size is given by the calculation factor ; the larger the value of , the larger
the contact angle and the greater suitability of the bearing for carrying
axial loads.

Tapered roller bearings are generally separable, i.e. the cone, consisting
of the inner ring with roller and cage assembly, can be mounted
separately from the cup (outer ring).

WD tapered roller bearings have the logarithmic contact profile that
provides optimum stress distribution over the rollerfraceway contacts. The
single row tapered special design of the sliding surfaces of the guide flange and large roller
roller bearings ends considerably promote lubricant film formation in the roller end/flange
contacts. The resulting benefits include increased operational reliability
and reduced sensitivity to misalignment.

Metric bearings

The boundary dimensions of metric single row tapered roller bearings
listed in the product tables conform to ISO 355-1977 .

The inner rings with roller and cage assembly and outer rings of AWD
tapered roller bearings having the same designation are interchangeable.
The tolerance for the total abutment width T of the bearing will not be
exceeded if the cones and cups are interchanged.

WD single row metric tapered roller bearings are manufactured to Normal
tolerances as standard. Some bearings are also available with reduced

paired single row width tolerance to tolerance class CLN specifications. Bearings having a J
tapered roller bearings in the prefix are produced as standard to tolerance class CLN
specifications.

All bearings having an outside diameter above 420 mm have dimensional
accuracy to tolerance class Normal specifications but the running
accuracy is better than Normal, being P6 specifications.

The values for Normal and CLN tolerances correspond to ISO  492:2002
(classes Normal and 6X). The values for P8 running accuracy are in
accordance with DIN 620-3:1964, which was withdrawn in 1988.

Internal clearance and preload

The internal clearance of single row tapered roller 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

four-row tapered direction. Further details can be found in the section “Bearing preload".
roller bearings
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Adjustment and running-in

When adjusting tapered roller bearings against each other, the bearings
must be rotated, so that the rollers assume their correct position, i.e. the
large end face of the rollers must be in contact with the guide flange.

Conventional tapered roller bearings normally have a relatively 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, bearing 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
specification. In these bearings, the initial friction is also much lower, so that
temperature increase is almost negligible. This also applies to the high—
performance CL7C specification bearings, which are designed for easy
adjustment.

Misalignment

The ability of a conventional single row tapered roller bearing to
accommodate angular misalignment of the inner ring with respect to the
outer ring is limited to a few minutes of arc. Bearings have the logarithmic
contact profile and can tolerate misalignments of approximately 2 to 4
minutes of arc.

These guideline values apply provided the position of the shaft and housing
axes are constant. Larger misalignment is possible, depending on the load
and requisite service life. For additional information, please contact the
application engineering service.

Cages

WD tapered roller bearings are fitted with one of the following cages.

—A pressed window-type steel cage, roller centred.

—An injection moulded window-type cage of glass fibre reinforced
polyamide 6,6, roller centred.

—A steel pin—type cage .
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Precision Tapered Roller Bearings

Minimum load

In order to provide satisfactory operation, tapered 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 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 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 standard tapered roller bearings can be estimated from

Frm =0,02C
Where

F..|=| minimum radial load, kN
basic dynamic load rating, kN
(see product table)

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. If this is not the case, the single row tapered roller bearing must be subjected to an
additional radial load, which can be achieved easily by applying preload. For additional information, refer to the
section “Bearing preload” .

Equivalent dynamic bearing load

Pl=| Fr whenF/F,=e
P 0,4Fr+Yfa |whenF/F >e

The values of the calculation factors e and Y
can be found in the product tables.

Equivalent static bearing load

Po = 0,5Fr + YoFa
When Po < Fr, Po = Fr should be used. The value of the calculation factor Yo can be found in the product table.

Determination of axial load

When a radial load is applied to a single row tapered roller bearing, the load is transmitted from one raceway to the
other at an angle to the bearing axis and an internal axial force will be produced in the bearing. It must be
considered when calculating the equivalent bearing loads for bearing arrangements consisting of two single
bearings andfor bearing pairs arranged in tandem.

The necessary eguations are provided in table 3 for the various bearing arrangements and load cases. The
equations are only valid if the bearings are adjusted against each other to practically zero clearance, but without any
preload. In the arrangements shown, bearing A is subjected to a radial load FrA and bearing B to radial load FrB.
Values of the loads FrA and FrB 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 (dimension a in the product table).
In addition to an external force Ka acts on the shaft (or on the housing). Cases 1c and 2c are also valid when Ka = 0.
Values of the factor Y can be found in the product table.
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Precision Tapered Roller Bearings

Single Row Tapered Roller Bearings

Boundary Dimensions
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D3min D4min
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Single Row Tapered Roller Bearings
Boundary Dimensions
R1smin R3smin ) ) ) ) )
d D B © T R2smin Résmin M kg Crkn Cor KN E Y YO n/min Bearing Code Dimax D2min D3min D4min

130 200 45 34 45 25 2 5.08 325 550 0.43 1.4 08 1600 32026 144 140 178 192
130 230 40 34 43.75 4 3 7.16 355 475 0.44 1.4 0.8 1500 30226 152 144 203 217
130 230 64 54 67.75 4 3 1.7 560 850 0.44 1.4 0.8 1500 32226 146 144 193 219
130 280 66 44 72 5 4 19.4 610 800 0.83 0.7 0.4 1200 31326 157 148 218 261
140 210 45 34 45 25 2 5.38 340 600 0.46 1.3 0.7 1500 32028 153 150 187 202
140 250 42 36 45,75 4 3 9 415 560 0.44 1.4 0.8 1400 30228 163 154 219 234
140 250 68 58 71.75 4 3 14.8 640 1000 0.44 1.4 0.8 1300 32228 159 154 210 238
140 300 70 47 77 5 4 23.8 695 900 0.83 0.7 0.4 1200 31328 169 158 235 280
150 225 48 36 48 3 25 6.56 390 680 0.46 1.3 0.7 1400 32030 164 162 200 216
150 270 45 38 49 4 3 11.2 465 640 0.44 1.4 0.8 1300 30230 175 164 234 250
150 270 73 60 77 4 3 18.5 735 1140 0.44 1.4 08 1300 32230 171 164 226 254
150 320 75 50 82 5 4 28.9 780 1020 0.83 0.7 0.4 1100 31330 181 168 251 300
160 240 51 38 51 3 25 7.87 425 750 0.46 1.3 0.7 1300 32032 175 172 213 231
160 290 48 40 52 4 3 135 405 585 0.37 16 0.9 1200 30232 189 174 252 269
160 290 80 67 84 4 3 23.8 865 1370 0.44 1.4 0.8 1200 32232 183 174 242 274
170 230 38 30 38 25 2 4.36 300 560 0.38 1.6 09 1400 32934 183 180 213 222
170 260 57 43 57 3 25 10.6 500 800 0.44 1.4 0.7 1200 32034 187 182 230 249
170 310 86 71 a1 5 4 29.3 980 1560 0.44 1.4 0.8 1100 32234 196 188 259 294
180 250 45 34 45 25 2 6.55 360 710 0.48 1.3 0.7 1200 32036 193 190 225 241
180 280 64 48 64 3 25 14.2 630 1100 0.42 1.4 0.8 1100 32036 199 192 247 267
180 320 86 71 a1 5 4 30.7 1000 1660 0.45 1.3 0.7 1000 32236 204 198 267 303
190 260 45 34 45 25 2 6.88 375 750 0.48 1.3 0.7 1200 32938 204 200 235 251
190 290 64 48 64 3 25 14.8 630 1120 0.44 1.4 0.8 1100 32038 209 202 257 279
190 340 92 75 97 5 4 36.7 1140 1830 0.44 1.4 0.8 950 32238 216 207 286 323
200 280 51 39 51 3 25 9.38 500 930 0.39 15 0.8 1100 32940 216 212 257 271
200 310 70 53 70 3 25 19.1 750 1370 0.43 1.4 0.8 1000 32040 221 212 273 297
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Single Row Tapered Roller Bearings
Boundary Dimensions

d D B Cc T g;ﬁm:g gi:m:ﬂ M kg Crkn Cor kn E Y YO n1/min Bearing Code Dimax D2min D3min D4min
200 360 98 82 104 5 4 44.1 1320 2080 0.41 1.5 0.8 950 32240 226 217 302 340
220 300 51 39 51 3 25 10.1 500 980 0.43 1.4 0.8 1000 32944 234 232 275 290
220 340 76 57 76 4 3 247 880 1630 0.43 1.4 0.8 950 32040 243 234 300 326
240 360 76 57 76 4 3 26.2 900 1660 0.46 1.3 0.7 850 32048 261 254 318 346
260 360 63.5 48 63.5 3 25 18.8 750 1500 0.41 1.5 0.8 850 32952 279 272 328 347
260 400 87 65 87 5 4 387 1160 2160 0.43 1.4 0.8 800 32052 287 278 352 383
280 420 87 65 87 5 4 411 1200 2280 0.46 1.3 0.7 750 32056 305 298 370 402
300 460 100 74 100 5 4 58.3 1500 2850 0.43 1.4 0.8 670 32060 329 318 404 439
320 480 100 74 100 5 4 61.9 1560 3050 0.46 1.3 0.7 630 32064 350 338 424 461

Remarks: If the specifications are not listed above, please contact WD bearings.
Email:sales@wd-bearing.com
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