
DESIGN, TYPES, AND FEATURES

THRUST BALL BEARINGS
   Thrust ball bearings are classified into those with flat seats or aligning seats, 
depending on the shape of the outer ring seat (housing washer). They can 
sustain axial loads but no radial loads.
   Available Series of thrust ball bearings available are shown in Table 1.
   For single-direction thrust ball bearings, pressed-steel cages and machined-
brass cages are usually used as shown in Table 2. The cages in double-
direction thrust ball bearings are the same as those in single-direction thrust 
ball bearings of the same Diameter Series.
   The basic load ratings listed in the bearing tables are based on the standard 
cage type shown in Table 2. If the type of cage is different for bearings with the 
same number, the number of balls may vary; in such cases, the load rating will 
differ from that listed in the bearing tables.

Table1    Series of Thrust Ball 
Bearings

  
W/Flat W/Aligning

 W/Aligning 
  

Seat Seat
 Seat 

    Washer
  511 — —

 Single- 512 532 532U

 Direction 513 533 533U

  514 534 534U

 
Double-

 522 542 542U

 
Direction

 523 543 543U

  524 544 544U

Table 2    Standard Cages for Thrust Ball 
Bearings

 Pressed Steel Machined Brass
 

 51100 – 51152X 51156X – 51172X
 51200 – 51236X 51238X – 51272X
 51305 – 51336X 51338X – 51340X

 51405 – 51418X 51420X – 51436X
 53200 – 53236X 53238X – 53272X
 53305 – 53336X 53338X – 53340X
 53405 – 53418X 53420X – 53436X

TOLERANCES AND RUNNING ACCURACY

THRUST BALL BEARINGS ������������������������������������� Table 7.6 (Pages A140 to A142)

RECOMMENDED FITS

THRUST BALL BEARINGS ���������������������������������������������������Table 8.4 (Pages A164)
 Table 8.6 (Pages A165)
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■THRUST BALL BEARINGS

MINIMUM AXIAL LOAD

   Be sure to apply some axial load to thrust bearings to prevent slippage 
between the rolling elements and raceways. For more details, please refer to 
Page A198.

DESIGN, TYPES, AND FEATURES

THRUST BALL BEARINGS
   Thrust ball bearings are classified into those with flat seats or aligning seats, 
depending on the shape of the outer ring seat (housing washer). They can 
sustain axial loads but no radial loads.
   Available Series of thrust ball bearings available are shown in Table 1.
   For single-direction thrust ball bearings, pressed-steel cages and machined-
brass cages are usually used as shown in Table 2. The cages in double-
direction thrust ball bearings are the same as those in single-direction thrust 
ball bearings of the same Diameter Series.
   The basic load ratings listed in the bearing tables are based on the standard 
cage type shown in Table 2. If the type of cage is different for bearings with the 
same number, the number of balls may vary; in such cases, the load rating will 
differ from that listed in the bearing tables.

Table 2    Standard Cages for Thrust Ball 
Bearings

 Pressed Steel Machined Brass
 

 51100 – 51152X 51156X – 51172X
 51200 – 51236X 51238X – 51272X
 51305 – 51336X 51338X – 51340X

 51405 – 51418X 51420X – 51436X
 53200 – 53236X 53238X – 53272X
 53305 – 53336X 53338X – 53340X
 53405 – 53418X 53420X – 53436X

TOLERANCES AND RUNNING ACCURACY

THRUST BALL BEARINGS ������������������������������������� Table 7.6 (Pages A140 to A142)

RECOMMENDED FITS

THRUST BALL BEARINGS ���������������������������������������������������Table 8.4 (Pages A164)
 Table 8.6 (Pages A165)
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BEARING TABLES



 54202 U 32 17 24 35 13.5 14.8 16.5 5 4 10.5 28 24 0.6 0.3 0.081 0.090 0.113

 54204 U 40 22 30 42 16 16.7 19 6 5 16 36 30 0.6 0.3 0.148 0.151 0.185
 54405 U 60 27 42 62 28 30.4 33 11 8 15 50 42 1 0.6 0.641 0.68 0.825

 54205 U 47 27 36 50 17.5 19.2 21.5 7 5.5 16.5 40 36 0.6 0.3 0.213 0.236 0.293
 54305 U 52 27 38 55 21 22.8 25 8 6 18 45 38 1 0.3 0.324 0.35 0.434
 54406 U 70 32 50 75 32 34.1 37 12 9 16 56 50 1 0.6 0.978 1.01 1.27

 54206 U 52 32 42 55 18 19.8 22 7 5.5 20 45 42 0.6 0.3 0.254 0.288 0.345
 54306 U 60 32 45 62 23.5 25.1 27.5 9 7 19.5 50 45 1 0.3 0.483 0.511 0.621
 54407 U 80 37 58 85 36.5 38.5 41.5 14 10 18.5 64 58 1 0.6 1.43 1.47 1.83

 54207 U 62 37 48 65 21 22.9 25 8 7 21 50 48 1 0.3 0.406 0.447 0.57
 54307 U 68 37 52 72 27 28.6 31 10 7.5 21 56 52 1 0.3 0.71 0.744 0.915
 54208 U 68 42 55 72 22.5 23.8 26.5 9 7 25 56 55 1 0.6 0.543 0.581 0.713

 54308 U 78 42 60 82 30.5 33 35.5 12 8.5 23.5 64 60 1 0.6 1.04 1.13 1.38
 54408 U 90 42 65 95 40 42.2 46 15 12 22 72 65 1 0.6 1.98 2.02 2.54

 54209 U 73 47 60 78 23 24.3 27 9 7.5 23 56 60 1 0.6 0.606 0.652 0.823
 54309 U 85 47 65 90 32 34.1 37 12 10 21 64 65 1 0.6 1.28 1.34 1.71
 54409 U 100 47 72 105 44.5 47.9 51.5 17 12.5 23.5 80 72 1 0.6 2.71 2.85 3.53

 54210 U 78 52 62 82 24 25.5 28 9 7.5 30.5 64 62 1 0.6 0.697 0.75 0.949
 54310 U 95 52 72 100 36 39.3 42 14 11 23 72 72 1 0.6 1.78 1.94 2.46
 54410 U 110 52 80 115 48 50.6 55 18 14 30 90 80 1.5 0.6 3.51 3.59 4.45

 54211 U 90 57 72 95 27.5 29.8 32.5 10 9 32.5 72 72 1 0.6 1.11 1.22 1.55
 54311 U 105 57 80 110 39.5 43.8 46.5 15 11.5 25.5 80 80 1 0.6 2.43 2.7 3.35
 54411 U 120 57 88 125 53.5 56 60.5 20 15.5 22.5 90 88 1.5 0.6 4.66 4.68 5.82

 54212 U 95 62 78 100 28 30 33 10 9 30.5 72 78 1 0.6 1.22 1.33 1.66
 54312 U 110 62 85 115 39.5 42.8 46.5 15 11.5 36.5 90 85 1 0.6 2.59 2.82 3.45
 54412 U 130 62 95 135 57 60 64 21 16 28 100 95 1.5 0.6 5.74 5.82 7.24
 54413 U 140 68 100 145 62 66.2 71 23 17.5 34 112 100 2 1 7.41 7.66 9.47

 54213 U 100 67 82 105 28.5 30.2 33.5 10 9 38.5 80 82 1 0.6 1.34 1.45 1.81
 54313 U 115 67 90 120 40 43.4 47 15 12.5 34.5 90 90 1 0.6 2.8 3.06 3.8
 54214 U 105 72 88 110 28.5 30.3 33.5 10 9 36.5 80 88 1 1 1.44 1.59 1.95

 54314 U 125 72 98 130 44 48.2 52 16 13 39 100 98 1 1 3.67 4.07 4.95
 54414 U 150 73 110 155 65.5 69.1 74.5 24 19.5 28.5 112 110 2 1 8.99 9.12 11.3

Designations

With
Aligning

Seat Washer

Boundary Dimensions
(mm)

 d2 d D T1 T5 T7 r r1
       min. min.

Limiting Speeds
(min–1)

 Grease Oil
 

Basic Load Ratings
(N)

 Ca C0a
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With Flat Seat With Aligning Seat With Aligning Seat Washer

Bearing

 With  With 
 Flat Seat Aligning
  Seat

 10 15 32 22 24.6 28 0.6 0.3 16 700 24 800 4 800 7 100 52202 54202

 15 20 40 26 27.4 32 0.6 0.3 22 500 37 500 4 000 6 000 52204 54204
  25 60 45 49.8 55 1 0.6 56 000 89 500 2 400 3 600 52405 54405

 20 25 47 28 31.4 36 0.6 0.3 28 000 50 500 3 400 5 300 52205 54205
  25 52 34 37.6 42 1 0.3 36 000 61 500 3 000 4 500 52305 54305
  30 70 52 56.2 62 1 0.6 73 000 126 000 2 200 3 200 52406 54406

 25 30 52 29 32.6 37 0.6 0.3 29 500 58 000 3 200 5 000 52206 54206
  30 60 38 41.2 46 1 0.3 43 000 78 500 2 600 4 000 52306 54306
  35 80 59 63 69 1.1 0.6 87 500 155 000 1 800 2 800 52407 54407

 30 35 62 34 37.8 42 1 0.3 39 500 78 000 2 800 4 300 52207 54207
  35 68 44 47.2 52 1 0.3 56 000 105 000 2 400 3 600 52307 54307
  40 68 36 38.6 44 1 0.6 47 500 98 500 2 600 3 800 52208 54208

  40 78 49 54 59 1 0.6 70 000 135 000 2 000 3 000 52308 54308
  40 90 65 69.4 77 1.1 0.6 103 000 188 000 1 700 2 400 52408 54408

 35 45 73 37 39.6 45 1 0.6 48 000 105 000 2 400 3 600 52209 54209
  45 85 52 56.2 62 1 0.6 80 500 163 000 1 900 2 800 52309 54309
  45 100 72 78.8 86 1.1 0.6 128 000 246 000 1 500 2 200 52409 54409

 40 50 78 39 42 47 1 0.6 49 000 111 000 2 400 3 400 52210 54210
  50 95 58 64.6 70 1.1 0.6 97 500 202 000 1 700 2 600 52310 54310
  50 110 78 83.2 92 1.5 0.6 147 000 288 000 1 400 2 000 52410 54410

 45 55 90 45 49.6 55 1 0.6 70 000 159 000 2 000 3 000 52211 54211
  55 105 64 72.6 78 1.1 0.6 115 000 244 000 1 500 2 400 52311 54311
  55 120 87 92 101 1.5 0.6 181 000 350 000 1 200 1 800 52411 54411

 50 60 95 46 50 56 1 0.6 71 500 169 000 1 900 3 000 52212 54212
  60 110 64 70.6 78 1.1 0.6 119 000 263 000 1 500 2 200 52312 54312
  60 130 93 99 107 1.5 0.6 202 000 395 000 1 100 1 700 52412 54412
  65 140 101 109.4 119 2 1 234 000 495 000 1 000 1 600 52413 54413

 55 65 100 47 50.4 57 1 0.6 75 500 189 000 1 900 2 800 52213 54213
  65 115 65 71.8 79 1.1 0.6 123 000 282 000 1 500 2 200 52313 54313
  70 105 47 50.6 57 1 1 74 000 189 000 1 800 2 800 52214 54214

  70 125 72 80.4 88 1.1 1 137 000 315 000 1 300 2 000 52314 54314
  70 150 107 114.2 125 2 1 252 000 555 000 1 000 1 500 52414 54414
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■DOUBLE-DIRECTION THRUST BALL BEARINGS

 54202 U 32 17 24 35 13.5 14.8 16.5 5 4 10.5 28 24 0.6 0.3 0.081 0.090 0.113

 54204 U 40 22 30 42 16 16.7 19 6 5 16 36 30 0.6 0.3 0.148 0.151 0.185
 54405 U 60 27 42 62 28 30.4 33 11 8 15 50 42 1 0.6 0.641 0.68 0.825

 54205 U 47 27 36 50 17.5 19.2 21.5 7 5.5 16.5 40 36 0.6 0.3 0.213 0.236 0.293
 54305 U 52 27 38 55 21 22.8 25 8 6 18 45 38 1 0.3 0.324 0.35 0.434
 54406 U 70 32 50 75 32 34.1 37 12 9 16 56 50 1 0.6 0.978 1.01 1.27

 54206 U 52 32 42 55 18 19.8 22 7 5.5 20 45 42 0.6 0.3 0.254 0.288 0.345
 54306 U 60 32 45 62 23.5 25.1 27.5 9 7 19.5 50 45 1 0.3 0.483 0.511 0.621
 54407 U 80 37 58 85 36.5 38.5 41.5 14 10 18.5 64 58 1 0.6 1.43 1.47 1.83

 54207 U 62 37 48 65 21 22.9 25 8 7 21 50 48 1 0.3 0.406 0.447 0.57
 54307 U 68 37 52 72 27 28.6 31 10 7.5 21 56 52 1 0.3 0.71 0.744 0.915
 54208 U 68 42 55 72 22.5 23.8 26.5 9 7 25 56 55 1 0.6 0.543 0.581 0.713

 54308 U 78 42 60 82 30.5 33 35.5 12 8.5 23.5 64 60 1 0.6 1.04 1.13 1.38
 54408 U 90 42 65 95 40 42.2 46 15 12 22 72 65 1 0.6 1.98 2.02 2.54

 54209 U 73 47 60 78 23 24.3 27 9 7.5 23 56 60 1 0.6 0.606 0.652 0.823
 54309 U 85 47 65 90 32 34.1 37 12 10 21 64 65 1 0.6 1.28 1.34 1.71
 54409 U 100 47 72 105 44.5 47.9 51.5 17 12.5 23.5 80 72 1 0.6 2.71 2.85 3.53

 54210 U 78 52 62 82 24 25.5 28 9 7.5 30.5 64 62 1 0.6 0.697 0.75 0.949
 54310 U 95 52 72 100 36 39.3 42 14 11 23 72 72 1 0.6 1.78 1.94 2.46
 54410 U 110 52 80 115 48 50.6 55 18 14 30 90 80 1.5 0.6 3.51 3.59 4.45

 54211 U 90 57 72 95 27.5 29.8 32.5 10 9 32.5 72 72 1 0.6 1.11 1.22 1.55
 54311 U 105 57 80 110 39.5 43.8 46.5 15 11.5 25.5 80 80 1 0.6 2.43 2.7 3.35
 54411 U 120 57 88 125 53.5 56 60.5 20 15.5 22.5 90 88 1.5 0.6 4.66 4.68 5.82

 54212 U 95 62 78 100 28 30 33 10 9 30.5 72 78 1 0.6 1.22 1.33 1.66
 54312 U 110 62 85 115 39.5 42.8 46.5 15 11.5 36.5 90 85 1 0.6 2.59 2.82 3.45
 54412 U 130 62 95 135 57 60 64 21 16 28 100 95 1.5 0.6 5.74 5.82 7.24
 54413 U 140 68 100 145 62 66.2 71 23 17.5 34 112 100 2 1 7.41 7.66 9.47

 54213 U 100 67 82 105 28.5 30.2 33.5 10 9 38.5 80 82 1 0.6 1.34 1.45 1.81
 54313 U 115 67 90 120 40 43.4 47 15 12.5 34.5 90 90 1 0.6 2.8 3.06 3.8
 54214 U 105 72 88 110 28.5 30.3 33.5 10 9 36.5 80 88 1 1 1.44 1.59 1.95

 54314 U 125 72 98 130 44 48.2 52 16 13 39 100 98 1 1 3.67 4.07 4.95
 54414 U 150 73 110 155 65.5 69.1 74.5 24 19.5 28.5 112 110 2 1 8.99 9.12 11.3

Designations

With
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Dimensions
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 d3 D1 D2 D3 T2 T6 T8 B b A1 R

Abutment and Fillet 
Dimensions (mm)
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Bearing

 With  With 
 Flat Seat Aligning
  Seat

 10 15 32 22 24.6 28 0.6 0.3 16 700 24 800 4 800 7 100 52202 54202

 15 20 40 26 27.4 32 0.6 0.3 22 500 37 500 4 000 6 000 52204 54204
  25 60 45 49.8 55 1 0.6 56 000 89 500 2 400 3 600 52405 54405

 20 25 47 28 31.4 36 0.6 0.3 28 000 50 500 3 400 5 300 52205 54205
  25 52 34 37.6 42 1 0.3 36 000 61 500 3 000 4 500 52305 54305
  30 70 52 56.2 62 1 0.6 73 000 126 000 2 200 3 200 52406 54406

 25 30 52 29 32.6 37 0.6 0.3 29 500 58 000 3 200 5 000 52206 54206
  30 60 38 41.2 46 1 0.3 43 000 78 500 2 600 4 000 52306 54306
  35 80 59 63 69 1.1 0.6 87 500 155 000 1 800 2 800 52407 54407

 30 35 62 34 37.8 42 1 0.3 39 500 78 000 2 800 4 300 52207 54207
  35 68 44 47.2 52 1 0.3 56 000 105 000 2 400 3 600 52307 54307
  40 68 36 38.6 44 1 0.6 47 500 98 500 2 600 3 800 52208 54208

  40 78 49 54 59 1 0.6 70 000 135 000 2 000 3 000 52308 54308
  40 90 65 69.4 77 1.1 0.6 103 000 188 000 1 700 2 400 52408 54408

 35 45 73 37 39.6 45 1 0.6 48 000 105 000 2 400 3 600 52209 54209
  45 85 52 56.2 62 1 0.6 80 500 163 000 1 900 2 800 52309 54309
  45 100 72 78.8 86 1.1 0.6 128 000 246 000 1 500 2 200 52409 54409

 40 50 78 39 42 47 1 0.6 49 000 111 000 2 400 3 400 52210 54210
  50 95 58 64.6 70 1.1 0.6 97 500 202 000 1 700 2 600 52310 54310
  50 110 78 83.2 92 1.5 0.6 147 000 288 000 1 400 2 000 52410 54410

 45 55 90 45 49.6 55 1 0.6 70 000 159 000 2 000 3 000 52211 54211
  55 105 64 72.6 78 1.1 0.6 115 000 244 000 1 500 2 400 52311 54311
  55 120 87 92 101 1.5 0.6 181 000 350 000 1 200 1 800 52411 54411

 50 60 95 46 50 56 1 0.6 71 500 169 000 1 900 3 000 52212 54212
  60 110 64 70.6 78 1.1 0.6 119 000 263 000 1 500 2 200 52312 54312
  60 130 93 99 107 1.5 0.6 202 000 395 000 1 100 1 700 52412 54412
  65 140 101 109.4 119 2 1 234 000 495 000 1 000 1 600 52413 54413

 55 65 100 47 50.4 57 1 0.6 75 500 189 000 1 900 2 800 52213 54213
  65 115 65 71.8 79 1.1 0.6 123 000 282 000 1 500 2 200 52313 54313
  70 105 47 50.6 57 1 1 74 000 189 000 1 800 2 800 52214 54214

  70 125 72 80.4 88 1.1 1 137 000 315 000 1 300 2 000 52314 54314
  70 150 107 114.2 125 2 1 252 000 555 000 1 000 1 500 52414 54414
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