ISO tolerances and system of fits

Table 107 Hole tolerances Hé up to H17

Modular Deviation limits, um Deviation limits, mm
measure,
mm Hé H7 H8 H9 HI0 HIl HI2 HI3 Hl4 HI5 HIé HI7
above |upto |upper [lower | upper | lower | upper | lower | upper | tower | upper | lower | upper [ lower | upper | tower | upper | lower | upper | lower | upper |lower | upper | lower | upper | lower
EN S ) + 100 + 14l o |+ 2|0 + 40]0 + 6f o + 100 0 + 140] 0 +025 | 0 +04 |0 +06 |0
3 6+ s8] o + 12 |o + 18] o [+ 30fo0 + 4o + 751 0 + 120/ 0 + 180 0 +03 | o +048 |0 +075| 0 +12] 0
ol 0|+ 9] o + 15| o + 2 o |+ 360 + s8]0 + 90| o + 150 o + 20| 0 +036 | 0 +058 | 0 +09 | o +15| 0
ol |+ 1o + 18] 0 + 27 o |+ 430 + 700 + 10| o + 180] 0 + 270| 0 +043] 0 +07 |o +11 |o +18] o0
sl 30|+ 3] o0 + 2 o + 33 0 |+ s2fo0 + 840 + 130 o +210] 0 + 330][ 0 +052 | 0 +084 | 0 +13 o +21 | o
0] so]+ 16 o + 25 |o + 390 0 |+ efo + 100] 0 + 60| 0 + 250] 0 + 39| 0 +062 ] 0 + 0 +16 |o +25] 0
sof so ]+ 19 o + 3|0 + 46| o |+ 74| o0 + 120] 0 + 19| o + 300] 0 + 460] 0 +074| 0 +12 o +19 | o +3 | o
sofl 120+ 2 o + 3]0 + 54l o |+ s7fo0 + 140] 0 + 20| o +350] 0 + 540 0 +087 ] 0 +14 |o +22 |o +35] 0
0] 1s0 |+ 25| 0 + 40 |0 + 63| o |+ 100f 0 + 160] 0 + 250 o + 400 0 + 630] 0 + 0 +16 |0 +25 | o +4 | o
180] 250 [+ 29] o + 4|0 + 7l o |+ usfo + 185] 0 + 20| o + 460] 0 + 70| 0 +115] 0 +185 | o +29 |o +46 | 0
20| 315 |+ 2] 0 + 5 o0 + 81| o |+ 300 + 210 0 + 30| o + 50/ 0 + 8100 +13 | o +21 o +32 |0 +52 | 0
315) 400 [+ 36| 0 + 57]0 + 89| o |+ 140f 0 + 230] 0 + 360 0 + 570] 0 + 89| 0 +14 | o +23 |o +36 | o +57 ] o
400 500 [+ 40| o + 630 + 97| o |+ ussfo + 250] 0 + 40| o + 630/ 0 + 970( 0 +155 | o +25 |0 +4 |o +63| 0
soof 630 [+ 44| 0 + 70 |0 + 1ol o |+ 7sfo + 280] 0 + 440 0 + 700] 0 +1100f 0 +175 | o +28 |o +44 |o +7 |o
630] 800 |+ s0| o + 8 |0 + 1250 o |+ 200f 0 + 30| 0 + 500 o + 800 0 +1250] 0 +2 0 +32 o +5 |o +8 | o
goo| 1000 [+ 6| o + 90 |0 + 140 o [+ 230f o + 360| 0 + 560 0 +900] 0 + 1400 0 +23 | o +36 |0 +56 |0 +9 | o
1o0o| 1250 [+ es| 0 +105 |0 + 65| o |+ 200 0 + 40] 0 + 660 0 +1050 | 0 +1650( 0 +26 |0 +42 o +66 |0 +105 | o
1250 1600 [+ 78] 0 +125 [ o + 95| o |+ 300f 0 + 500 0 + 780 0 +1250] 0 +1950( 0 +31 | o +5 0 +78 | o +125 | 0
10| 2000 [+ 92 o +150 [0 + 230 o |+ 3700 + 600] 0 + 90| o +1500 [ 0 +2300( 0 +37 | o +6 0 +92 [ o +15 | o
2000| 2500 [+ 110 0 +175 | o + 280 o |+ 440f 0 + 700 0 +1100] o +1750] 0 +2800( 0 +44 |0 +7 0 +11 0 +175 | 0
2500| 3150 |+ 135| o +210 |0 + 330 o |+ s40f 0 + 860] 0 +1350( o +2100| 0 +3300( 0 +54 |0 +86 |0 +135 | 0 +21 0
Table 108 Hole tolerances JS12 up to JS17
Modular Deviation limits, um Deviation limits, mm
measure,
mm 512 1513 514 IS15 516 S17
above up to upper lower upper lower upper lower upper lower upper lower upper lower
3 Ak 50 - 50 F 70 - 70 + 0,125 - 0125 + 02 - 02 +03 - 03
3 6 + 60 - 60 + 90 - 90 + 0,15 - 015 + 024 - 024 + 0,375 - 0375 + 06 - 06
6 10 + 75 - 75 + 110 - 10 + 0,18 - 018 + 029 - 029 + 045 - 045 + 0,75 - 075
10 18 + 90 - 90 + 135 - 135 + 0215 - 0215 + 035 - 035 + 0,55 - 055 + 09 - 09
18 30 + 105 - 105 + 165 - 165 + 026 - 026 + 042 - 042 + 0,65 - 065 + 1,05 - 1,05
30 50 + 125 - 125 + 195 - 195 + 03l - 03l + 05 - 05 + 0,8 - 08 + 1,25 - 1,25
50 80 + 150 - 150 + 230 - 230 + 037 - 037 + 06 - 06 + 095 - 095 SlrS - 15
80 120 + 175 - 175 + 270 - 270 + 0435 - 0435 + 07 - 07 W+ N0 -0 + 1,75 - 1,75
120 180 + 200 - 200 + 315 - 315 + 05 - 05 + 08 - 08 + |,25 - 1,25 W+ 2 -2
180 250 + 230 - 230 + 360 - 360 + 0575 - 0575 + 0925 - 0925 + 45 - 145 + 23 - 23
250 315 + 260 - 260 + 405 - 405 + 065 - 065 + 1,05 - 1,05 + 1,6 - 16 + 2,6 - 26
315 400 + 285 - 285 + 445 - 445 + 07 - 07 + |15 - 1,15 + 1,8 - 1.8 + 2,85 - 285
400 500 = 35 - 315 + 485 - 485 + 0775 - 0775 + 125 - 1,25 G2 -2 W+ 15 - 315
500 630 + 350 - 350 + 550 - 550 + 0875 - 0875 + |4 - 14 F A2 - 22 + 39 - 35
630 800 + 400 - 400 + 625 - 625 A - | + 1,6 - 1,6 25 - 25 + 4 - 4
800 1000 + 450 - 450 + 700 - 700 + 1,15 - LIS + 18 - 1.8 +28 - 28 + 45 - 45
1000 1250 + 525 - 525 + 825 - 825 + 1.3 - 13 a2 -2 W+ 33 - 33 + 525 - 525
1250 1600 + 625 - 625 + 975 - 975 + 1,55 - 1,55 F A - 25 39 - 39 + 625 - 625
1600 2000 + 750 - 750 + 1150 - 1150 + 1,85 - 1,85 3 -3 +46 - 46 S/S - 75
2000 2500 + 875 - 875 + 1400 - 1400 F AR - 22 e - 35 + 53 - 55 + 875 - 875
2500 3150 + 1050 - 1050 + 1650 - 1650 A A7 - 27 43 - 43 + 6,75 - 6,75 + 10,5 - 105
Table 109 Shaft tolerances f3 up to fl0 Shaft tolerances m3 up to m9
Modular | Deviation limits, um
measure,
mm 3 4 5 6 7 8 i) flo m3 m4 m5 mé m7 m8 m9
above | up to | upper | lower |upper | lower |upper | lower | upper | lower | upper | lower | upper | lower | upper | lower | upper | lower |upper | lower | upper | 1ower | upper |lower | upper | lower |upper [lower | upper | lower | upper | lower
3 6]- 8 6]- 9f- - 10f- 6] 12f- |- 18- €] 20 6f- 31| 6f- a6l 4 [+ 2|+ s|+ 2|+ e[+ 2|+ 8|+ 2|+ 2]+ 2|+ 16|+ 2|+ 27|+ 2
3 6|- 10]-125]- 10]- 14]- 10]- 15]- 10| 18]- 10]- 22| 10f- 28| 10| 40f- 10]- 58|+ 65|+ 4|+ 8|+ 4|+ 9|+ 4|+ 12|+ af|+ 16|+ 4|+ 2|+ 4|+ 34|+ 4
6l io]- i3]-uss|- 3] - 7= 3= a9 3| 2]- u3]- o8| u3|- s |- 3f- 4o|- 3| 7 fres |+ ef+ 0]+ ]+ 12|+ 6|+ us|+ e+ 21|+ 6|+ 28]+ 6|+ w2+ 6
o isf- tef-19 |- 1e|- 21|- 16| - 24]- 16 27| v6|- 34]- 16| a3|- 16| s9]- 16 |- sefri0 [+ 7|+ 12|+ 7|+ 5[+ 7|+ us|+ 7|+ 25|+ 7|+ 34|+ 7|+ so|+ 7
18| 30f- 20[-24 |- 20]- 26[- 20]|- 29]- 20]- 33]- 20|- 41]- 20]- s3|- 20|- 72]|-20|-104|+12 [+ 8|+ 14|+ 8|+ 17[+ 8|+ 2|+ 8|+ 29|+ 8|+ ai|+ 8]+ ¢0|+ 8
30 sofl- 25|29 |- 25]|- 32|- 28] - 36]- 25| 4r]- 25]- so|- 25]- ea|- 25|- s7]-25|-wsfriz [+ 9f+ 6]+ 9]+ 20|+ 9|+ 25|+ o+ 34|+ 9|+ 4as]+ 9]+ 7|+ 9
so 8o - 30|- 38]- 30|- 43]- 30| 49| 30]- eo|- 30]- 76|- 30]- 104 w9+ 1]+ 24 |+ i f+ sof+ if+ 4+ 10
80| 120 S 36|- a6 - 36|- si|- ze| ss|- 3e]- 7i|- 36]- 90 |- 36]- 123 + 23|+ 3]+ 28|+ 3]+ 35|+ 3]+ 48|+ 13
10| 180 Sa3|-oss|-oa3|- |- 43| es|- 43]- e3|- 43]- 106 |- 43]- 143 + 27|+ 15+ 33|+ 15|+ 4of+ 15|+ s5[+ 15
180 250 ~s50f- e4- sof- 70]- sof- 79[ so]- 9e|- so]-122]- so]- 1es 3|+ 7]+ 37|+ 7] as| 7]+ 3|+ 17
250 315 - s6|- 72|- se|- 79| se|- ss|- se|-108[- se-137[- sef- 185 + 36|+ 20|+ 43|+ 20|+ 52[+ 20|+ 72|+ 20
315|400 -6|-s0]- |- 87]- | 98]- e]-119]- e]-151]- 62]-2m I R B B A B G B
400 500 68|- 88|- 68|- 95| e8| 108]- 68 |- 131]- e8|-165]- e8- 223 + 43|+ 23]+ 50+ 3|+ 63|+ 3]+ 86|+ 23
500 | 630 - 76 |- 120]- 76 |- 146]- 76 |- 186 - 76|- 251 + 70|+ 26]+ 96|+ 26
630 800 - 80| 130|- 8- 160f- so|-205 |- 8o]- 280 + 80|+ 30[+110]+ 30
800 | 1000 =86 |- 142]- 86 |- 176]- se|-226]- se|- 316 + 90|+ 34+ 124+ 34
1000 | 1250 - 98| 1e4|- 98 |- 203[- 98- 263 |- 98- 358 +106]+ 40|+ 145+ 40
1250 | 1600 ~110 |- 188]- 110 |- 235]- 110|- 305 | - 110f- 420 +126|+ 48]+ 173 |+ 48
1600 | 2000 =120 |- 212- 120 |- 270 - 120 |- 350 [ - 120]- 490 +150] + s8|+208]+ 58
2000 | 2500 -130 |- 240]- 130 |- 305]- 130 |- 410 |- 130]- 570 +178|+ e8]+ 243 |+ 68
2500 | 3150 145 |- 280|- 145 | - 355[- 145 |- 475 |- 145]- 685 w200+ 76|+ 286+ 76
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ISO tolerances and system of fits

Table 110 Shaft tolerances hé up to hl7

Modular Deviation limits, um Deviation limits, mm
measure,
mm hé h7 h8 h9 h10 hil hi2 hi3 hi4 hi5 hié h17
above | upto | upper | lower [ upper | tower | upper | lower | upper | tower | upper | tower | upper | lower | upper | lower | upper| tower | upper | lower | upper | lower | upper |iower | upper | tower
3]0 6 |0 0o 14 [o 2] o ~ 4o [- eofo 100[ 0 140 o ~025 | 0 ~04 |0 _ 06
3 6|0 8 |o - 2o NEN _ 3]0 Sasfo |- o7s]o 10| o 180 o ~03 |o _048 | 0 ~o75 | o S2
6 0]o 9 |o 15 |o 2o 36| 0 ss| o 5| o 150 o 20| 0 ~036 | 0 ~0s8 |0 ~09 |o 15
0 80 m[o ~ 180 - 27 |0 S I 70| o o[ o 180 0 270] 0 “043 | 0 ~07 |0 I |o ~ 8
18 30 |0 13 |o 21 | o 3o 52| o 84| o0 130 o 210] 0 330( 0 ~052 |0 ~084 |0 13 ]o 2l
30 50 [ o 16 |o _ o - »|o - alo 00| o |- e o 250 0 390( 0 ~062 | o ,\ 0 Se | o _ 25
50 80 | 0 9 |0 30 [0 4% |0 74] 0 20| 0 90| 0 300] 0 460] 0 —074 | 0 “12 o 9 | o 3
8o | 1200 2 |o _ 3o _ 54 o _e7|o 0o |- 20] 0 350 o 540 0 ~087 | 0 _14 fo 22 |o -~ 35
120 180 |0 2 |o 40 [o 630 100 o 160 | o 20| o 400] 0 630( 0 I 0 S16 o ~25 | o 4
T80 [ 250 |0 5[0 %[0 N K 15[ 0 T [0 |- 20] 0 30[ 0 720[ 0 “TI5 [0 R 29 [0 76
250 | 315 |0 2 |o 52 [o 8l |o 130f o _200| o 320 o 520/ 0 8lof o 13 o ~21 |o 232 |o 52
315 | 400 | 0 36 |0 A ) _ o _ 40| 0 S0 o[- 0] o0 570] 0 80| o ~14 | o 223 |o 236 | o - 57
400 | 500 |0 40 [0 63 |0 97 |0 55| 0 ~ 250 | 0 400 ] 0 630] 0 970] 0 ~ 155 | 0 ~25 | o 4 Jo 63
s00 | 630 |0 44 [o O ) _ oo _ars| o 20| o |- 40] 0 700| 0 - 1100 o _175 ] o 228 | o _44 | o -7
630 | 800 |0 50 [o 80 [ o 125 [ o 200| 0 ~320| o 500 | o 800| 0 - 1250] 0 2 Jo 232 | o 5 0 8
800 | 1000 | 0 56 [ o ~ 9o _ 140 [0 _ 230 o 30| o |- se0] o 500 0 - 1400] 0 223 o 236 [0 _s6 |0 S 9
1000 | 1250 | 0 6 | o 105 | 0 165 [0 20| 0 40| o0 660 0 |- 1050] 0 - 1650] 0 226 | o ~42 | o ~66 |0 - 105
1250 | 1600 | 0 78 [0 _s o _19s | o _ 30| 0 S50 o |- 78] 0 |- 1250] 0 ~1950] 0 231 o T _78 | o S 125
1600 | 2000 | 0 92 [o 150 | 0 - 230 |0 370[ 0 ~ 600 [ O 920 0 [-1s500] 0 ~2300] 0 ~37 | o ¢ |o “92 o 15
2000 | 2500 |0 ~1o |o _a7s |o ~ 280 |0 _ 440] 0 7000 f-100] 0 |- i7s0] 0 - 2800| 0 ~44 | o _7 |o ol 0 S 175
2500 | 3150 [0 2135 | o ~20 o ~330 |0 540 | 0 ~80 |0 [-13s0f 0 [-2100]0 - 3300] 0 _54 | o ~86 |0 2135 | o 22l
Table |11 Shaft tolerances jsl2 up to jsl7
Modular Deviation limits, um Deviation limits, mm
measure,
mm js12 jsI3 jsl4 js15 jslé jsl7
above up to upper lower upper lower upper lower upper lower upper lower upper lower
3 + 50 - 50 + 0 |- 0 [+ ois - 0125 + 02 -0 + 03 - 03
3 6 + 6 Y + %0 |- 0 |+ als - ols + 024 - 024 + 0375 - 0375 + 06 - 06
6 10 + 75 -7 + 1o |- o [+ o8 - 018 + 029 - 0% + 045 - 045 + 075 - 075
10 18 + %0 -9 + I35 - 135 [+ o2is - 025 + 035 - 035 + 055 - 055 + 09 - 09
18 30 + 105 - 105 + 165 - l6s |+ 02 - 026 + 042 ) + 065 - 065 + 105 - 105
30 50 + 125 - + 95 | - 95 |+ o3 - 03l + 05 - 05 + 08 - 08 + 105 -1
50 80 + 150 - 150 + 230 |- om0 [+ o - 037 + 06 - 06 + 095 - 095 + 15 - g
80 120 + 175 - + 20 |- a0 [+ o4 - 043 + 07 - o7 + 0 BN + 175 -7
120 180 + 200 - 200 + 315 S35 |+ 05 - 05 + 08 - 08 + 105 - 12s + 2 - 2
180 250 + 230 - 230 + 360 |- 360 |+ 0575 ~ 0575 + 0925 ~ 092 + 14 T 145 + 23 - 23
250 315 + 260 - 260 + 405 - 405 |+ 065 - 065 + 105 - 105 + 16 -6 + 26 - 26
315 400 + 285 - 285 + s |- 4 [+ o7 - o7 + 15 - IS + 18 -8 + 285 - 285
400 500 + 315 BETH + 485 - ass |+ o7 - 0775 125 -2 + 2 - 2 + 35 - 35
500 630 + 350 - 350 + 550 |- sso [+ o875 - 0875 + 14 -4 + 22 - 3 + 35 - 35
630 800 + 400 - 400 + 65 - = + 16 -6 + 25 - 5 + 4 - 4
800 1000 + 450 - 450 + 70 |- 700 [+ w5 - LIS + 18 -8 + 28 - 28 + 45 - 45
1000 1250 + 55 - 55 + 85 e |+ o3 -3 + 2l - 2l + 33 -33 + 525 - 525
1250 1600 + 65 -6 + 95 |- s |+ s - 155 + 25 - 25 + 39 -39 + 625 - 625
1600 2000 + 750 - 750 + o150 |- nso [+ 1es BNF:S + 3 -3 + 46 46 + 75 75
2000 2500 + 875 -8 + 1400 |- 400 [+ 22 - 22 + 35 - 35 + 55 - 55 + 875 - 875
2500 3150 + 1050 - 1050 + 1650 |- 1es0 |+ 27 -7 + 43 - 43 + 675 - 675 + 105 - 105
Table 55 Tolerance positions
% Example |: @ 65 H 8/e 7
A Hole's tolerance (H 8) = 65 +8,046
' _ -0,060
Shaft's tolerance (e 7) = 65 0090
max. play = max. hole — min. shaft =
6504664910 = 0,136 = 136 um
min. play = min. hole — max. shaft =
65-64,940 = 0,060 = 60 ym
Position of tolerance zone Example 2:D32h6/S7
Shaft's tolerance (h 6) = 32 °
-0016
. _ -0,034
Hole's tolerance (S7) = 32 0,059
max. play = max. hole — min. shaft=
31,966-31,984 = -0,018 = —18 um
(min. grip)
min. play = min. hole — max. shaft=
é 31,941-32 = 0,059 = -59 um
(max. grip)
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General tolerances

Table 54 Basic tolerance widths

Modular ISO-tolerances (IT) Modular
measure measure
mm 0l 0 2 3 4 5 6 7 8 9 10 Il 12 I3 14 I5 16 17 mm
above up to Tolerance width ym above up to

1103 05 08 12 2 3 4 6 10 14 25 40 60 100 140 - - - - |

| 3103 05 08 12 2 3 4 6 10 14 25 40 60 100 140 250 400 600 1000 | 3

3 6(04 06 | 15 25 4 5 8 12 18 30 48 75 120 180 300 480 750 1200 3 6

6 1004 06 | 15 25 4 6 9 I5 22 36 58 90 150 220 360 580 900 1500 6 10

10 1805 08 12 2 3 5 8 Il 18 27 43 70 110 180 270 430 700 1100 1800 10 18
18 30]06 I 5 25 4 6 9 I3 21 33 52 84 130 210 330 520 840 1300 2100 18 30
30 50(06 I 5 25 4 7 Il 16 25 39 62 100 160 250 390 620 1000 1600 2500 30 50
50 80|08 12 2 3 5 8 I3 19 30 46 74 120 190 300 460 740 1200 1900 3000 50 80
80 120 | 5 25 4 6 0I5 22 35 54 87 140 220 350 540 870 1400 2200 3500 80 120
120 18012 2 35 5 8 12 18 25 40 63 100 160 250 400 630 1000 1600 2500 4000 120 180
180 250|2 3 45 7 10 14 20 29 46 72 115 185 290 460 720 1150 1850 2900 4600 180 250
250 315(25 4 6 8 12 l6 23 32 52 81 130 210 320 520 8I0 1300 2100 3200 5200 | 250 315
315 40013 5 7 9 I3 18 25 36 57 89 140 230 360 570 890 1400 2300 3600 5700 | 315 400
400 500(4 6 8 10 |5 20 27 40 63 97 I55 250 400 630 970 1550 2500 4000 6300 [ 400 500
500 630 44 70 110 175 280 440 700 1100 1750 2800 4400 7000 [ 500 630
630 800 50 80 125 200 320 500 800 1250 2000 3200 5000 8000 | 630 800
800 1000 56 90 140 230 360 560 900 1400 2300 3600 5600 9000 | 800 1000
1000 1250 66 105 165 260 420 660 1050 1650 2600 4200 6600 10500 | 1000 1250
1250 1600 78 125 195 310 500 780 1250 1950 3100 5000 7800 12500 [ 1250 1600
1600 2000 92 150 230 370 600 920 1500 2300 3700 6000 9200 15000 [ 1600 2000
2000 2500 [10 175 280 440 700 100 1750 2800 4400 7000 1000 17500 [ 2000 2500
2500 3150 I35 210 330 540 860 1350 2100 3300 5400 8600 13500 21000 [ 2500 3150

Source: SS-2090.

Table 170 Tolerances for linear dimensions except for broken edges

(external radii and chamfer heights) acc. to SS-ISO 2768-1 Values in millimetres
Tolerance class Permissible deviations for basic size range
Designation Description above above above above above above above
051 3 6 30 120 400 1000 2000
up to up to up to up to up to up to up to up to
3 6 30 120 400 1000 2000 4000
f fine + 0,05 + 0,05 +0,l +015 +02 +03 +05 =
m medium +0l +0l +0.2 +03 +05 +08 + 1.2 +2
c coarse +02 +03 +05 +08 + 12 +2 +3 +
v very coarse — +05 + | + 1,5 +25 +4 +6 +8

1) For nominal sizes below 0,5 mm, the deviations shall be indicated
adjacent to the relevant nominal size(s).

Table 171 Tolerances for broken edges (external radii and chamfer heights)

acc. to SS-I1SO 2768-1 Values in millimetres
Tolerance class Permissible deviations for basic size range
Designation | Description 05 up to 3 above 3 up to 6 above 6
f fine
+0.2 +05 + |
m medium
c coarse
+04 + | +2
v very coarse

I) For nominal sizes below 0,5 mm, the deviations shall be indicated
adjacent to the relevant nominal size(s).
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