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12. Tapered Roller Bearings

Tapered roller bearings are designed so that the apexes of the inner ring, outer ring, and rollers are 12.3 Accuracy
located at a common point on the bearing center line. Accordingly, the rollers roll on the raceway i
) ) . . . . Table 12.2 Inner rings Unit: um

surfaces and slide along the back rib of the inner ring cone, guided by the combined force from the
inner ring and outer ring raceways. Nominal | Deviation of | Variation | Variation Raqial runout Pe_rpendilcularity Axial runout _Devia.tion of a Deviation of the

. o ) ) ) ) ) . ) . bore mean bore ofbore | of mean | ofinnerring |of innerring face| of innerring | single inner ring | actual assembled

This bearing is suitable for handling a radial load, an axial load in one direction, and the combined diameter | diameter in a |diameterina| bore |ofassembled | with respectto |of assembled width bearing width
load. Also, it has a large load capacity. single plane | single plane | diameter | bearing the bore bearing
d Admp Vasp Vimp Kia Sd Sia Aps Arts

In general, pressed cages are used in tapered roller bearings. Care must be taken when designing the
mm Class 5 Class 4 Y| Class5 Class 4|Class 5 Class 4|Class5 Class 4| Class5 Class4 | Class4 | Class5 Class4 | Class5 Class 4

shaft and housing for such a bearing, because the cage protrudes from the side of the raceway surface. over inclhigh low high low | max e R T max_ |high low high low |high low high low
7
?=° 18 30{0-8 0-6| 6 5 5 4 5 3 8 4 4 0 -200 0 -200 (+200 -200 +200 -200 §
= 12.1 L Iculation 30 50{0-10 0-8| 8 6| 5 5| 6 4| 8 4 4 0 -240 0 -240|+200 -200 +200 ~200 5
g oad calculatio 50 8|0-12 0-9| 9 7 6 5 7 4 8 5 4 0 -300 0 -300(+200-200 +200 -200 w
o . . . . . . 80 120| 0-15 0-10| 11 8 8 5 8 5 9 5 5 0 -400 0 -400 |+200 -200 +200 -200 g
<2 Tapered roller bearings are generally used in pairs, so their dynamic equivalent load can be 120 180/0-18 — |14 —| 9 — |11 — | 10 — - 0 -500 — [+350-250  — o
T . 180 250| 0 -22 — 17— 11— 13— 11 — — 0 -600 — +350 -250 — )
£ calculated according to Table 12.1. o
‘% 1) The dimensional difference A 45 of the measured bore diameter applied to Class 4 is the same as the tolerance of dimensional P)
o Table 12.1 Bearing arrangement and equivalent load difference A gmjp of the mean bore diameter within a plane. g
‘© =
g Bearing arrangement Load condition Axial load Equivalent radial load Table 12.3 Outer rings Unit: gm oa
DB arrangement 0.5F, 1 0.5F 1
Br Br Fal=—"— - F | Prl = X[ + Y] [7' + Fa] Nominal | Deviation of | Variation | Variation |Radial runout | Perpendicularity of | Axial runout | Deviation of a
8l g1 0.5F;1 _ 0.5F:q Yn Yo outside | mean outside | ofoutside | of mean | of outerring | outerringoutside | of outerring | single outer ring
Y1 = i e 0.5F diameter | diameter in a |diameterina| outside |ofassembled| surfacewith |of assembled width
Fan= i P.1=Fr1 single plane | single plane | diameter | bearing | respecttotheface | bearing
YI[ D ADmp VDsp VDmp Kea Sp Sea Acs
DF arrangement F.l= 0.5F¢1 P.i=F mm Class 5 Class 42)|Class5 Class 4|Class 5 Class4|Class 5 Class4| Class5 Class4| Class4 | Class5 Class 4
Brgn  Brgi 0.5F;1 _ 0.5F:1 F al = Y1 rl =4l over incl.|high low high low max max max max max high low
= > +F,
Y1 Yo F, F 30 50/0-90-7] 7 5| 5 5 7 5 8 4 5 Depends on
FaH:O.57rI_Fa Pr]]=XFr]:[+Y]:[|:O.57rI—Fa:| 50 80|0-11 0-9 8 7 6 5 8 5 8 4 5 tolerance of
Y1 Y 80 120(0-13 0-10| 10 8| 7 5 [10 6| 9 5 6 A G
DB arrangement Fore 0.5F;1 Pi=F 120 15010 -15 0-11{ 11 8| 8 6 [11 7 | 10 5 7 tod of the
Brgr Brgn | oop 0.5F al == rl=Lrl 150 1800 -18 0-13| 14 10| 9 7 |13 8 | 10 5 8 same bearing
L0 JINPL T2 S O I 180 250(0-20 — |15 — |10 — |15 — | 11 — =
Y1 Y1 F F 250 315|0-25 — |19 — [13 — |18 — |13 — =
Fan=2250 s by | Pp=xFerevn| 20 1 Ry
YI Y[ 2) The dimensional difference A ps of the measured outside diameter applied to Class 4 is the same as the
DF arrangement 0.5F.1 0.5F.1 tolerance of dimensional difference A pmp of the mean outside diameter within a plane.
Brgl.Brgl | 0.5F.1  0.5F Falzi.Y]I -F, Prl:XFrHYI[i.Y]I —Fa]
— = e Y 12.4 Recommended fits for high-precision tapered roller bearings
cStoedry | YD ¥ Fop= 05 Pel=Fuq
all— rid— T . . .
Frn Frl Y1 Table 12.4 Shaft fits Unit: um Table 12.5 Housing fits Unit: um
Note 1: The above are valid when the bearing internal clearance and preload are zero. . 3 : : . : . X
2: Radial load in the opposite direction to the arrow in the above illustration are also regarded as positive. Nc.:irinalrr:]aeltl:::re IRz betweeleIar;?er ESETRE Non&;:.:l]:;t:lde Fits bemehe:u:iuntgr ring and
12.2 B . desi ti d Fixed side Floating side D
. earing designations (mm) Targeted D Targeted D (mm) Targeted interference
over incl. interference interference over incl.
18 30 0- 5T 0-1T 30 50 3L-3T
329 18 X U DB +xx P5 30 50 0- 6T 0-21 50 80 3037
L Tolerance class code  P5: JiS Class 5 50 80 0- 7T 0-3T 80 120 AL-4T
P4: JIS Class 4 80 120 0- 8T 0-4T 120 150 5L-5T
L Spacer width dimension 120 180 0-10T 0-5T 150 180 5L-5T
180 250 0-13T 0-6T 180 250 6L-6T
Duplex arrangement code DB: Back-to-back
DF: Face-to-face 250 315 0-15T 0-6T 250 315 TL-7T
Tt 315 400 0-18T 0-8T 315 400 8L-8T
Internal modification code 400 500 9L-9T
: . 1) Itis recommended to use the median value.
Nominal bore diameter T: Tight (Interference) fit 1) For high precision main spindles, the tight (interference) fit
Bearing series code side of the targeted interference is recommended for the

main spindle tool side.

L: Loose fit T: Tight (Interference) fit
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Sa Sp
Dynamic equivalent radial load
Pr=XF+ YF,
M o F F,
a a
o ESe E>e
‘ X | ¥ | x Y
1 0 0.4 Y2
$D, ¢dy —
Static equivalent radial load
I Por=0.5F; + YoFa
Note that when Por < Fy, Por = Fr.
gn The values for e, Y2 and Yy are given 2
£ in the table below. Q.
E =]
5 g
@ a
2 d 20-90 mm )
‘3 w
.%‘ Part number 50 Boundary dimensions Basic load ratings Allowable Abutment and fillet dimensions Load Factor Axial Mass o
£ Dimension dynamic static  dynamic  static speed center load factor 3.
g eles mm kN kgf mint mm mm kg o
grease ol d, dy D, Dy, Sa So Tas  Tlas @
d D T B C rm? g smn?  Cr Cor € Cor  lubrication lubrication min  max max  min min min  min  max max a e Y, Yy (approx.)
4T7-32004X 3CC 20 42 151512 0.6 0.6 0.15 276 279 2820 2840 9500 13000 245 25 375 335 395 3 3 06 0.6 10.5 037 16 0.88 0.097
4T-32005X 4CC 25 47 15 15 115 0.6 0.6 0.15 31 33.5 3150 3450 7900 11000 295 295 425 385 445 3 35 06 0.6 12 043 139 0.77 0.113
4T-32006X 4CC 30 55171713 1 1 03 415 46 4200 4700 6900 9200 355 355 49,5 455 525 3 4 1 1 13.5 0.43 139 0.77 0.172
4T-32007X 4CC 35 62181814 1 1 03 46 52.5 4700 5350 6100 8100 40.5 40.5 56.5 515 59.5 4 4 1 1 155 0.45 132 0.73 0.223
4T-32008X 3CD 40 68 19 191451 1 03 555 655 5700 6650 5300 7100 45,5 455 625 58 65 4 45 1 1 15 0.38 1.58 0.87 0.272
4T-32009X 3CC 45 7520201551 1 03 64 76.5 6500 7800 4800 6400 50.5 51 69.5 64 72.5 4 45 1 1 16.5 0.39 1.53 0.84 0.341
32910XU 2BC 50 72 15 1512 0.6 0.6 0.15 39.5 57 4050 5800 4700 6300 545 55 67.5 63.5 69 3 3 0.6 0.6 13.5 0.34 176 0.97 0.192
32010XU 3CC 50 80 20201551 1 03 695 88 7100 9000 4400 5800 55,5 555 745 685 77.5 4 45 1 1 17.5 0.42 142 0.78 0.373
32911XU 2BC 55 80 17 1714 1 1 03 495 735 5050 7500 4300 5700 60.5 61 745 705 76.5 3 3 1 1 14.5 0.31 194 1.07 0.274
47-32011X 3CC 55 90 23 23 175 1.5 1.5 0.6 89 118 9100 12000 4000 5400 63.5 63 815 775 87 4 55 15 15 20 0.41 1.48 0.81 0.56
32912XA2 60 85171714 1 1 0.3 56,5 83 5750 8450 4000 5300 65.5 66 79.5 76,5 825 3 3 1 1 15.5 033 1.8 0.99 0.281
32012XU 4CC 60 95 23 23 175 1.5 15 0.6 91 123 9250 12500 3700 4900 68,5 675 86.5 815 0915 4 55 15 15 21 043 139 0.77 0.596
32913XU 2BC 65 9017 1714 1 1 03 535 85 5450 8700 3700 4900 70.5 70.5 845 80 86 3 3 1 1 16.5 035 1.7 093 0.315
32013XU 4CC 65 100 23 23 175 1.5 1.5 0.6 92 128 9400 13000 3400 4600 735 725 915 86 97 4 55 15 15 22.5 046 131 0.72 0.631
32914XU 2BC 70 100 202016 1 1 03 76 110 7750 11200 3400 4600 755 76.5 945 90 96.5 4 4 1 1 18 0.32 19 1.05 0.475
32014XU 4CC 70 110 25 25 19 1.5 1.5 0.6 116 160 11800 16400 3200 4200 785 78 1015 94.5 105.5 5 6 1.5 15 24 0.43 138 0.76 0.863
32915XU 2BC 75105202016 1 1 03 77 114 7850 11600 3200 4300 80.5 81 99.5 94 101 4 4 1 1 19 033 1.8 0.99 0.508
32015XU 4CC 75 115 25 25 19 1.5 1.5 0.6 118 167 12000 17000 3000 4 000 83.5 83 106.5 99.5 111 5 6 1.5 15 25.5 0.46 131 0.72 0.912
32916XU 2BC 80 110 202016 1 1 0.3 795 121 8150 12400 3000 4000 855 86 1045 99 106.5 4 4 1 1 20 035 171 094 0.54
32016XU 3CC 80 125 29 29 22 15 1.5 0.6 154 216 15700 22000 2800 3700 88.5 89 116.5 108.5 120.5 6 7 1.5 15 27 0.42 142 0.78 1.28
32917XU 2BC 85 120 23 23 18 1.5 1.5 0.6 104 157 10600 16100 2800 3800 93.5 92 111.5 107.5 115.5 4 5 1.5 15 21 0.33 1.83 1.01 0.773
32017XU 4CC 85 130 29 29 22 1.5 1.5 0.6 157 224 16000 22900 2600 3500 93.5 93.5 1215 113 126 6 7 1.5 15 28.5 0.44 136 0.75 1.34
32918XU 2BC 90 125 23 23 18 1.5 1.5 0.6 108 168 11000 17100 2700 3600 98.5 97 116.5 112.5 120.5 4 5 1.5 15 22 0.34 175 0.96 0.815
32018XU 3CC 90 140 32 32 24 2 15 0.6 187 270 19100 27600 2500 3300 100 100 131.5 121 1345 6 8 2 1.5 30 0.42 142 0.78 1.78

1) Minimum allowable value for corner radius dimension r, r; or r,.
2) This bearing does not incorporate the subunit dimensions.
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S, Sh
Dynamic equivalent radial load
Pr=XF+ YF,
M o F F,
a a
o ESe E>e
‘ X | ¥ | x Y
1 0 0.4 Y2
$D, ¢dy —
Static equivalent radial load
I Por=0.5F+ YoF,
Note that when Por < Fy, Por = Fr.
gn The values for e, Y2 and Yy are given <
£ in the table below. Q.
E =]
5 g
@ a
2 d 95-190 mm )
‘3 w
.%‘ Part number 50 Boundary dimensions Basic load ratings Allowable Abutment and fillet dimensions Load Factor Axial Mass o
£ Dimension dynamic static  dynamic  static speed center load factor 3.
g eles mm kN kgf mint mm mm kg o
grease ol d, dy, D, D, Sa Sb Tas  Tlas &
d D T B C rm? g smn?  Cr Cor € Cor  lubrication lubrication min  max max  min min min  min  max max a e Y, Yy (approx.)
32919XU 2BC 95 130 23 23 18 1.5 15 0.6 112 178 11400 18200 2500 3400 103.5 102 121.5 117 125.5 4 5 1.5 15 23.5 0.36 1.68 0.92 0.851
32019XU 4CC 95 145 32 32 24 2 15 0.6 190 280 19400 28600 2300 3100 105 105 136.5 126 140 6 8 2 1.5 31.5 0.44 136 0.75 1.85
32920XU 2CC 100 140 25 25 20 1.5 1.5 0.6 134 206 13700 21000 2400 3200 108.5 109 131.5 127.5 1355 4 5 1.5 15 24.5 033 182 1 1.12
32020XU 4CC 100 150 32 32 24 2 15 0.6 183 281 19200 28600 2200 3000 110 109.5 141.5 130.5 145 6 8 2 i1y 5285 046 131 0.72 1091
32921XA2 105 145 25 25 20 1.5 1.5 0.6 139 219 14200 22400 2300 3000 113.5 113.5 136.5 131.5 140.5 5 5 1.5 15 25 0.34 176 0.97 1.2
32021XU 4DC 105 160 35 35 26 2.5 2 0.6 223 335 22800 34000 2100 2800 117 1155 150 138.5 153.5 6 9 2 2 34.5 0.44 135 0.74 244
32922XA2 110 150 25 25 20 1.5 1.5 0.6 141 226 14400 23100 2200 2900 118.5 118.5 141.5 136.5 146 5 5 1.5 15 26.5 0.36 1.69 0.93 1.24
32022XU 4DC 110 170 38 38 29 25 2 0.6 261 390 26600 39500 2000 2700 122 122 160 147.5 164 7 9 2 2 36.5 0.43 139 0.77 3.07
32924XU 2CC 120 165 29 29 23 1.5 1.5 0.6 180 294 18400 30000 2000 2600 128.5 129.5 156.5 150 160 6 6 1.5 15 29.5 0.35 172 0.95 176
32024XU 4DC 120 180 38 38 29 25 2 0.6 272 420 27700 43000 1800 2500 132 131 170 156 1745 7 9 2 2 39 0.46 131 0.72 3.29
32926XU 2CC 130 180 32 3225 2 1.5 0.6 215 350 21900 36000 1800 2400 140 140.5 171.5 163 174 6 7 2 1.5 31.5 0.34 1.77 097 241
32026XU 4EC 130 200 45 4534 25 2 0.6 350 545 36000 55500 1700 2200 142 144 190 173.5 193.5 8 11 2 2 43.5 043 138 0.76 5
32928XU 2CC 140 190 32 3225 2 15 0.6 221 375 22600 38000 1700 2200 150 150 181.5 172.5 184 6 6 2 1.5 34 036 1.67 0.92 25
32028XU 4DC 140 210 45 45 34 25 2 0.6 365 580 37500 59500 1600 2100 152 153 200 182.5 203 8 11 2 2 46 046 131 0.72 5.32
32930XU 2DC 150 210 38 38 30 25 2 0.6 297 490 30500 50000 1600 2100 162 162 200 189.5 202 7 8 2 2 36.5 0.33 1.83 1.01 3.93
32030XU 4EC 150 225 48 4836 3 25 1 410 655 42000 67000 1400 1900 164 164 213 195 2175 8 12 25 2 49.5 046 131 0.72 6.45
32932XU 2DC 160 220 38 38 30 2.5 2 0.6 305 520 31500 53000 1500 1900 172 172 210 199 213 7 8 2 2 38.5 0.35 173 0.95 4.14
32032XU 4EC 160 240 51 5138 3 251 485 790 49500 80500 1400 1800 174 1745 228 208 2315 8 13 25 2 52.5 046 131 0.72 7.86
32934XU 3DC 170 230 38 3830 25 2 0.6 315 560 32500 57000 1400 1800 182 181 220 208 2235 7 8 2 2 42.5 0.38 156 0.86 4.4
32034XU 4EC 170 260 57 57 43 3 25 1 555 895 56500 91000 1300 1700 184 187 248 224.5 250 10 14 25 2 56 0.44 135 0.74 10.6
32936XU 4DC 180 250 45 4534 25 2 0.6 390 700 40000 71500 1300 1700 192 192 240 219.5 2415 8 11 2 2 54 0.48 1.25 0.69 6.55
32938XU 4DC 190 260 45 45 34 25 2 0.6 390 710 40000 72000 1200 1600 202 201.5 250 230 251 8 11 2 2 55 0.48 1.26 0.69 6.82

1) Minimum allowable value for corner radius dimension r, r; or r,.
2) This bearing does not incorporate the subunit dimensions.
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