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ISO SERIES 10

Single Row Angular Contact Ball Bearings

D
Primary dimensions Limiting speeds Load ratings Abutment dimensions | Effective |Internal| PCDof | Mass
. . . load centre| volume | lubrication
Basic r I dynamic  static d. D: D, jets
Bearing d D B min min | oil/air grease C, C,, min  max max a dr (DIN 628-6)
mm rev/min N mm mm cm? mm Kg

7000CTRSU 10 26 ) 03 015 92 400 57 000 5 300 2 490 125 235 248 6,4 09 161 0019
7000A5TRSU ' ' 76 700 47 400 5150 2410 ' ' ' 8,2 ' ' '
7001CTRSU 84 000 52 000 5 800 2900 6,7
7001A5TRSU 12 28 8 03 015 69 300 43 000 5 600 2790 LSl 8,7 w5 HesE | R
7002CTRSU 71 400 44 200 6 250 3400 7,6

1 2 1 175 2 ' 1,4 21 1
7002A5TRSU > 3 9 03 015 58 800 36 400 5 950 3250 S 95 308 10,0 ' 3 0.03
7003CTRSU 64 100 39 600 6 600 3800 8,5

17 35 10 o03 015 195 325 338 ' 19 235 | 0,040
7003A5TRSU 53 600 33 700 6 300 3650 111
7004CTRSU 53 600 33100 | 11100 6 550 10,1
7004A5TRSU 20 42 12 o6 03 47 400 29 300 | 10600 6 250 % 37 395 13,2 3.1 282 | 0069
7005CTRSU 47 500 29 300 | 11 700 7 400 10,8
7005A5TRSU E 42 000 26 000 | 11 100 7 100 30 42 445 14,4 38 329 [ 007
7006CTRSU 30 55 13 10 06 42 000 26 000 | 15100 10 300 36 49 50 12,2 53 395 0114
7006A5TRSU ' ' 37 000 22900 | 14 400 9 800 16,4 ' ' '
7007CTRSU 37 600 23200 | 19100 13 700 13,5
7007A5TRSU 85 62 11,0 10,6 33 100 20500 | 18 200 13 000 4 6 > 18,3 = e8| B
7008CTRSU 34 000 21 000 | 20 600 15 900 14,7

4 1 1 4 2 ' 2 1
7008A5TRSU 0 68 > 0 06 29 700 18 400 | 19 500 15 100 6 6 63 20,1 8, 50,0 0,189
7009CTRSU 30 500 18 800 | 24 400 19 300 16,0
7009A5TRSU Wode Loodp oo 26 800 16 500 | 23 100 18 300 o1 69 0 22,0 8.2 59,61 {10,238
7010CTRSU 28 000 17 300 | 26 000 21 900 16,7
7010A5TRSU 50 80 16 10 os 24 700 15200 | 24 600 20 800 %6 4 & 23,2 12,0 606 | 0,259
7011CTRSU 25 000 15400 | 34 000 28 600 18,7
7011A5TRSU S 21 600 13400 | 32500 27 200 62 8 8 25,9 16,9 67.3 | 0375
7012CTRSU 60 95 18 11 06 23 000 14 200 | 35000 30 500 67 a8 %0 19,4 180 725 0407
7012A5TRSU ' ' 20 000 12 400 | 33000 29 100 27,1 ' ' '
7013CTRSU 21 600 13300 | 37 000 34 500 20,0
7013A5TRSU 65 100118 1.1 0,6 18 400 11 400 | 35000 32 500 ” % % 28,2 AR Vs RS
7014CTRSU 19 300 11 900 | 47 000 43 000 22,1

70 110 20 11 7 1 1 ' 2 7
7014A5TRSU 0 0 0 ' 0.6 16 300 10 500 | 44 500 41 000 03 05 31,0 6.3 8, 0.606
7015CTRSU 18 100 11 100 | 48 000 45 500 22,7
7015A5TRSU 75 115 20 11 os 15 100 10 000 | 45500 43 500 g2 108 110 32,1 21,8 89,41 110,639
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70

ISO SERIES 10

Single Row Angular Contact Ball Bearings

Table 9

Primary dimensions Limiting speeds Load ratings Abutment dimensions | Effective |Internal| PCDof | Mass
Basic ron dynamic static d. D. D, |loadcentre|volume IUb;iecfsﬁon
Bearing d D B min min | oil/air grease C, C., min  max max a dr (DIN 628-6)

mm rev/min N mm mm cm® mm Kg
roosstesy | 80 125 22 1508 |10 oo | ssew seeo| M8 1B | guo | %4 | 95 |omm
roumsetesy | 85 130 22 1808 |1ine Soo | son s | 2 1B 155 | Gy |82 | 101 |osss
rosseresy | 90 140 24 15 10|00 o0 | emono emwo| B 1% | g | 43| 108616
rossstesy | % 145 24 1510 | o 7o | gesn eosmp| 14 1 1 | gg | sie | a3 fian
ossresy | 100 180 24 18 10| 700 TRl T rase | 10 M1 w4 | 0 | sas | 1tes|azes
roreresy | 105 160 28 25 10 |30 0| ien emono| S 1P 3¢ | oo | eso | s isws
roozetesy | 110 170 28 25 30 |3000 oo | 00000 seooo | H° 0 164 | Lol | 83| 131 |ise
roaasetesy | 120 180 28 25 10 |0 Ll incony avonn | B° WO 4 | Ly | sas | 1423 |2e
;g;gi;f:gu 130 200 33 25 10 12588 Szgg Egggg ii;ggg 140 190 194 22:2 131,8 156,2 | 3,229
romsetesy | 140 210 33 25 10| Llo o o mom | 1P F° e | o | 4t0) aes7 |aes
oosstesy | 150 225 35 25 15| Do0 i | e wevooo | M2 23 @ | G |amz| 17| adee
romeresy | 160 240 38 25 15| Jlo LD o amo | 12 28 B | (o0 |zos| 104 |51
rownstesy | 170 260 42 25 35| Loo oo |tmmon zmowo | M2 8 28 | 7)) | 23| 200 esos
rsetesy | 180 280 46 25 15| Ll (00| oo spowo | M2 B R | ool |64 2w |ezio
;gzngngu 190 290 46 25 15 Zggg 2288 zgggg zgi 888 202 278 283 335 363,7 227,1 | 9,444
rososstesy | 200 310 51 25 15| Son  Gao | oo oo | H2 M M@ | oo | 4ms| 209 fiaes2
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ISO SERIES 02

Single Row Angular Contact Ball Bearings

D
Primary dimensions Limiting speeds Load ratings Abutment dimensions | Effective |Internal | PCDof | Mass
. . . load centre | volume | lubrication
Basic r n dynamic  static d. D. D, jets
Bearing d D B min min oil/air grease C, C., min  max max a dr*
mm rev/min N mm mm cm? mm Kg
7200CTRSU 10 30 9 06 03 84 000 52 000 5 400 2610 15 25 275 7,2 12 181 | 0.032
7200A5TRSU ' ' 69 800 43 200 5200 2510 ' 9,2 ' ' '
7201CTRSU 76 100 47 000 7 900 3850 7,9
7201A5TRSU 12 32 10 os o3 63 000 39200 | 7650 3700 1 21 e 10,1 ot | R
7202CTRSU 67 200 41600 | 8650 4 550 8,8
1 11 2 2 ' 2,2 22 4
7202A5TRSU °> 35 06 03 56 200 34 800 8 350 4 350 0 30 325 11,3 ' 610045
7203CTRSU 58 800 36 400 | 10 900 5 850 9,8
7203A5TRSU Looay L2 e a3 50 100 31 000 | 10 500 5 600 = s 37,9 12,6 24 25,910,065
7204CTRSU 50 700 31300 | 14 600 8 050 11,5
7204A5TRSU 20 47 14 10 o6 44 400 27 500 | 14 000 7 750 % 4 42 14,8 47 305 | 0104
7205CTRSU 44 900 27 800 | 16 600 10 200 12,7
7205A5TRSU w2 ledp e 39 800 24 600 | 15900 9 800 31 46 47 16,5 6.2 355 | 0,128
7206CTRSU 30 62 16 10 06 39 200 24 200 | 23 000 14 700 36 56 57 14,2 88 124 | 0194
7206A5TRSU ' ' 34 700 21400 | 22 100 14 100 18,7 ' ' '
7207CTRSU 34 300 21200 | 30500 19 900 15,7
7207A5TRSU 93872 T 1106 29 900 18 500 | 29 100 19 100 42 & o7 21,0 L | O
7208CTRSU 30 600 18900 | 36 500 25 200 17,0
4 18 11 47 7 7 ' 1

7208A5TRSU 0 80 8 ' 056 26 800 16 500 | 34 500 24 100 3 5 23,0 55 555 | 0,366
7209CTRSU 28 000 17 300 | 41 000 28 800 18,2
7209A5TRSU 45 85 19 11 os 24 700 15200 | 39 000 27 600 52 8 80 24,7 18,8 60,2 10,407
7210CTRSU 25 400 15 700 | 43 000 31 500 19,4
7210A5TRSU S0 90 20 11 o6 22 600 14 000 | 41 000 30 500 57 8 8 26,3 21,7 65.2 | 0457
7211CTRSU 23 000 14 200 | 53 000 40 000 20,9
7211A5TRSU E 20 000 12 400 | 50 500 38 000 64 o 94 28,6 27.8 720 (0,603
7212CTRSU 20 700 12 800 | 64 000 49 000 22,4
7212A5TRSU 60 110 22 15 10 17 700 11 000 | 61 000 47 000 69 101 104 30,8 1 79.0 10,779
7213CTRSU 18 700 11 500 | 73 000 58 500 23,9
7213A5TRSU 65812028 1.5 10 15 600 10 400 | 69 500 56 000 4 ni e 33,1 et S| RO

*Not specified in DIN 628-6: 1999-07
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72
ISO SERIES 02

Single Row Angular Contact Ball Bearings

Table 10
Primary dimensions Limiting speeds Load ratings Abutment dimensions | Effective |Internal | PCDof | Mass
. . . load centre | volume | lubrication
Basic r n dynamic  static d. D: D, jets
Bearing d D B min min | oil/air grease C C.. min  max max a dr*
mm rev/min N mm mm cm® mm Kg
7214CTRSU 17 500 10800 | 79500 64500 25,1
7214A5TRSU 70 125 24 15 10 15 000 9900 | 76000 61500 90 16 119 34,7 47,5 909 | 1,085
7215CTRSU 16 400 10100 | 83000 70 000 26,2
7215A5TRSU 75 130 25 15 10 14 300 9400 | 79000 66 500 84 121 124 36,4 515 99 |1.186
7216CTRSU 15 200 9200 | 93000 77500 27,7
140 2 25 1 1 134 ' 7 102 1,41
7216A5TRSU 80 0 26 25 10 13 300 8700 | 88500 74000 9 30 13 38,6 63, 028 | 1419
7217CTRSU 14 300 8500 | 107 000 90 500 29,7
7917A5TRSU 85 150 28 25 10 12 500 8100 | 102000 86500 | 95 140 144 s 78,5 109,8 | 1,782
7218CTRSU 13 400 7800 | 123000 105 000 31,7
1218A5TRSU 90 160 30 25 10 11 800 7500 | 117000 100000 | 100 150 154 441 95,1 116,7 | 2,206
7219CTRSU 12 700 7600 | 133000 112 000 33,7
7219A5TRSU 95 170 32 25 15 11 100 7200 | 127 000 107 000 107 158 163 46,9 1183 1236 | 2,634
7220CTRSU 12 000 7500 | 149 000 127 000 35,7
7220A5TRSU 100 180 34 25 15 10 500 6900 | 142 000 121 000 12 168 173 49,6 139.2 1306 13173
7221CTRSU 11 300 7300 | 162 000 143 000 37,7
7221A5TRSU 105 190 36 25 15 10 000 6500 | 155000 137 000 ir1rs 183 52,4 165.1 1374 3771
7222CTRSU 10 800 7000 | 176 000 160 000 39,8
110 2 25 1 122 1 1 ' 192 1444 | 4.4
7222A5TRSU 0 200 38 25 15 9 500 6200 | 168 000 153 000 88 93 55,1 925 ' 453
7224CTRSU 10 100 6400 | 199 000 192 000 42,4
7224ASTRSU 120 215 40 25 15 S 5700 | 189000 184000 | 132 203 208 5o 2257 | 156,3 |5,426
7226CTRSU 9300 6000 | 207 000 209 000 44,1
1926A5TRSU 130 230 40 30 15 8 200 5300 | 196000 199000 | 144 216 228 62,0 2448 | 1689 |6,229
7228CTRSU 8 600 5500 | 238000 254 000 47,1
7228A5TRSU 140 250 42 30 15 7 600 4900 | 226 000 242 000 154 236 243 66,5 3017 1826 | 7,899
7230CTRSU 8 000 5100 | 270 000 305 000 50,6
1930A5TRSU 150 270 45 30 15 2 000 4600 | 258000 290000 | 164 256 263 . 374,6 196,5 |10,034

*Not specified in DIN 628-6: 1999-07

RHP Super Precision Angular Contact Ball Bearings NSK | 19



Accuracy of

Associated Components

Super precision ball bearings have relatively
thin rings and will take up the shape of the
mating shaft or housing, thus transferring any
errors in form to the bearing raceway.
Abutment faces on the associated parts must
be square to the axis of the shaft, or the
bearing rings may be misaligned, resulting in
increased runout and higher running
temperatures, particularly on high speed
spindles.

To obtain satisfactory results errors of form
should not exceed the values given in figs. 6
and 7, and Tables 11 and 12.

The housing should be robust so that when it
is attached to the machine it is not distorted.
When the inner ring is the rotating member,
bearings are generally mounted with an
interference fit on the shaft. A transition fit
should be selected for the housing for locating
bearings and a clearance fit selected for sliding
bearings.

Recommended shaft and housing tolerances
are given in Tables 13 to 15.

Table 11

Permissible errors of form and position of
components on machine tool spindles

P4 P2 & P3
Ad T2 IT1 (IT0)
AD IT3 Im1
AS T2 Im1
Ae T2 Im2

IT = standard ISO tolerance grade

Table 12
0.001mm units
Nominal diameter of shaft and/or housing (mm)
over 6 10 18 30 50 80 120 180 250 315
including 10 18 30 50 80 120 180 250 315 400
ITO 06 08 1 1 12 15 2 3 4 5
IT1 1 12 15 15 2 25 35 45 6 7
IT2 1,5 2 25 25 3 4 5 7 8 9
IT3 2,5 8 4 4 5 6 8 10 12 13

IT = standard 1SO tolerance grade

Fig. 6

Fig. 7

dy d
D1 D

Out of round of shaft or housing

S
300mm

Misalignment of bearing seatings

As
300mm

Run-out of abutment faces
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Recommended Shaft Tolerances

Table 13
Shaft Limits in pm
Nominal shaft over - 10 18 30 50 80 120 180 250
diameter d (mm) including 10 18 30 50 80 120 180 250 3ill5)
Shaft limits P4 & P3  max. +2 +2 +2 +3 +3 +3 +3,5 +4 +5
min. -2 -2 -2 -2 -2 -3 -4 -6 -5
P2  max. +0,5 +0,5 +0,5 +0,5 +2 +2 +3 +4 -
min. -2 -2 -2 -2 -2 -2 -3 -4 -
Resultant fit P4 & P3 mean 2T 2T 2T 3T 3T 3T 3,5T 47 5T
P2 mean 0,5T 0,5T 0,5T 0,5T 1,9T 3T 3,2T 3,8T -
T = interference fit
These shaft limits apply when the inner ring rotates and the load line is constant in direction. For other conditions consult NSK.
Tighter shaft fits may be necessary to avoid loosening at speeds over 1.8 x 10°D,)N, please consult NSK for advice since this will
affect the preload.
Recommended Housing Tolerances
Table 14
Housing Limits (Locating Bearings) in um
Nominal housing over 18 30 50 80 120 150 180 250 S5
bore D (mm) including 30 50 80 120 150 180 250 315 400
Housing limits P4 & P3 max. +5 +5 +5 +5 +7 +7 +7 +10 +11
min. 0 0 0 -2,5 -3 -3 -3 -3 -4
P2  max. +4 +4 +4 +5 +5 +5 +5 +5 +7
min. 0 0 0 0 0 -1 -2,5 -2,5 -4
Resultant fit P4 & P3  mean 5C 5C 5C 5C 6,5C 7C 7C 10C 10C
P2  mean 3,9C 3,9C 3,9C 5C 5C 5,2C 5C 5C 6,5C
C = clearance fit
These housing limits apply when the inner ring rotates and the load line is constant in direction. For other conditions consult NSK.
Recommended Housing Tolerances
Table 15
Housing Limits (Sliding Bearings) in pm
Nominal housing over 18 30 50 80 120 150 180 250 315
bore D (mm) including 30 50 80 120 150 180 250 Bill5 400
Housing limits P4 & P3  max. +7 +7 +7 +11 +17 +17 +19 +24 +25
min. +2 +2 +2 +3,5 +7 +7 +9 +11 +10
P2 max. +7 +8 +9 +11 +13 +13 +15 +17 +21
min. +3 +4 5 +7 +8 +7 +7,5 +9,5 +10
Resultant fit P4 & P3 mean 7C 7C 7C 11C 16,5C 17C 19C 24C 24C
P2 mean 6,9C 7,9C 8,9C 11C 13C 13,2C 15C 17C 20,8C
C = clearance fit
These housing limits apply when the inner ring rotates and the load line is constant in direction. For other conditions consult NSK.
RHP Super Precision Angular Contact Ball Bearings NSK | 21



Bearing Tolerances

Table 16
Inner Ring Tolerances in pum
Nominal bore diameter over 0,6 10 18 30 50 80 120 150 180 250
d (mm) including 10 18 30 50 80 120 150 180 250 Bill5
Deviation of mean bore diameter
A P4 & P3 -4 -4 -4 -5 -5 -6 -7,5 -7,5 -10 -13
mP (+0) P2 25 25 25 25 -38 51 64 -64 -75 -
Radial runout of an assembled
bearing inner ring P4 2,5 2,5 2,5 4 4 5 6 6 7,5 10
Kia P3 1,3 1,3 2,5 2,5 2,5 2,5 2,5 5 5 -
P2 1,3 1,3 2,5 2,5 2,5 2,5 2,5 5 5 -
Reference face runout with bore
Sq P4 2,5 2,5 4 4 5 5 6 6 7 10
P3 1,3 1,3 1,3 1,3 1,3 2,5 2,5 3,8 3,8 -
P2 1,3 1,3 1,3 1,3 1,3 2,5 2,5 3,8 3,8 -
Raceway groove runout with
reference face P4 2,5 2,5 4 4 4 5 7 7 7,5 10
Sha B8 1,3 1,3 2,5 2,5 2,5 2,5 2,5 5 5 -
P2 1,3 1,3 285 285 25 215 2,5 5 5 -
Width B-deviations
A R P4 & P3 -40 -80 -120 -120 -150 -200 -250 -250 -300 -350
s (+0) P2 -40 -80 -120 -120 -150 -200 -250 -250 -300 -
Width B-deviations
(face adjusted rings) P4 & P3 -250 -250 -250 -250 -250 -375 -375 -375 -500 -500
A Be (+0) P2 -250 -250 -250 -250 -250 -375 -375 -375 -500 -
Width B-variation of individual ring
VB P4 & P3 2,5 2,5 2,5 2,5 4 4 5 5 5 7,5
° P2 1,3 1,3 1,3 1,3 1,3 2,5 2,5 4 4 -
Table 17
Outer Ring Tolerances in pm
Nominal outside diameter over 18 30 50 80 120 150 180 250 315
D (mm) including 30 50 80 120 150 180 250 315 400
Deviation of mean
outside diameter P4 & P3 -5 -5 -5 -7,5 -9 -10 -10 -13 -13
A (+0) P2 -3,8 -3,8 -3,8 -5 -5 -6,4 -7,5 -7,5 -10
Dmp
Radial runout of an assembled
bearing outer ring P4 4 5 5 5 7 7,5 10 10 13
Kem P3 2,5 2,5 3,8 5 5 5 6,4 6,4 75
P2 2,5 2,5 3,8 5 5 5 6,4 6,4 7,5
Outer diameter runout
with reference face P4 4 4 4 5 5 5 7 7,5 10
Sp P3 1,3 1,3 1,3 2,5 2,5 2,5 3,8 3,8 6
P2 1,3 1,3 1,3 2,5 2,5 2,5 3,8 3,8 6
Raceway groove runout with
reference face P4 5 5 5 5 7 7,5 10 10 13
Sen P3 2,5 2,5 3,8 5 5 5 6,4 6,4 7,5
P2 2,5 2,5 3,8 5 5 5 6,4 6,4 7,5

The width deviation (A ) and width variation (V) for an outer ring is the same as that of the inner ring (A g, and V) of the same bearing.
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RHP Super Precision Angular Contact Ball Bearings

10 C

7 TYPE

0 DIMENSION SERIES

10 BORE CODE

C CONTACT ANGLE
CONSTRUCTION®

TR CAGE MATERIAL & LOCATION

DU GROUPING

L PRELOAD

P3 PRECISION GRADE

TR DU P3

7 Single row angular contact ball bearing
RHP ISO

9 19

0 10

2 02

00 = 10mm 02 = 15mm
01 = 12mm 03 = 17mm

04 upwards multiply by 5 to obtain bore size in mm

© 15°
A5 25°
® Normal type ( steel ball )

SN24 Ceramic ball type

TR Outer ring guided phenolic cage

SuU Single universal

DU, DB, DF, DT Paired unit

3U, DBD, DFD, DTD Triple set

QU, DBB, DFF, DBT, DFT Quad set

EL  Extralight P** CP** Special preload

L Light A** CA** Special axial clearance
M Medium

H Heavy

RHP  ISO ABEC

P4 Class4 7

P3 Dimensional accuracy P4, running accuracy P2
P2 Class2 9

Denotes standard feature, no indicator necessary
Denotes mean figure given in um

Denotes possible reference indicator may appear
In the old RHP design, construction is before the contact angle

RHP Super Precision Angular Contact Ball Bearings
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Townsend Bearings & Transmissions Limited

Unit 1, St.Andrews Industrial Estate,
Bridport, Dorset. DT6 3EX. England.

Tel : 01308 456933 (UK only) +44 1308 456933 (Outside the UK)
Fax : 01308 427913 (UK only) +44 1308 427913 (Outside the UK)

Email : sales@townsendbearings.co.uk

www.townsendbearings.co.uk



