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02
(2007 T-es—ei=0.0-(-0.2)=0.2

es: Error from zero line (Basic Size) to superior size of shatft.
ei: Error from zero line (Basic Size) to inferior size of shatft.
ES: Error from zero line (Basic Size) to superior size of hole.
El: Error from zero line (Basic Size) to inferior size of hole.
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(i)
Indication of linear tolerance using ISO symbol.
+0.1 - 0
| 32 —0.02 | | 32 —0.02 | | 32 +0.02 |
T | | .. | o
(‘) (H) (m)

Indication of linear tolerance by showing the value of deviation.

38.198
| 38.195 |

}( 38.5 min
| |

60° 107 £0° 0” 307

40" 157
30 "_OO 30” 15 250
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Fundamental tolerances of IT grades 5 to 11 {in microns)

Dia. steps in mm Tolerance grades
Over to 5 6 7 8 9 10 11
- 3 4 6 10 14 25 40 60
3 6 S 8 12 18 30 48 13
6 10 6 9 15 22 36 58 90
10 18 8 11 18 27 43 70 110
18 30 9 13 21 33 52 - 84 130
30 50 11 16 25 39 62 100 160
50 80 13 19 30 46 74 120 190
80 120 15 22 3b 54 87 140 220
120 180 18 25 40 63 100 160 250
180 250 20 29 46 72 115 185 290
250 315 23 32 52 81 130 210 320
315 400 25 36 57 89 140 230 360
400 500 27 40 63 97 155 250 400
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IT Grades

5 6 7

8

10

11

Lapping & Honing
Cylindrical Grinding
Surface Grinding
Diamond Turning
Diamond Boring
Broaching

Powder Metal sizes
Reaming

Turning

Powder Metal sintered
Boring

Milling

Planing & Shaping
Drilling

Punching

Die Casting
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Table 10.5 Fundamental deviation for shafts of types d to p of sizes upto 500 mm (in microns)

~ Dia. steps inmm Upper deviation (es) i Lower deviation (ei) -
o - e 7 - i e e = P

- 3 -20 -14 -6 -2 0 0 +2 +4 +6

3 6 =30 -20 -10 -4 0 +1 +4 +8 +12

6 10 -40 -25 -13 -5 0 +1 +6 +10 +15

10 18 -50 -32 -16 -6 0 +1 +7 +12 +18

18 30 —65 -40 -20 =7 0 +2 +8 + 15 +22

30 50 -80 -50 -25 -9 0 +2 +9 +17 +26

50 80 -100 -60 -30 -10 0 +2 +11 +20 +32

80 120 -120 -T2 -36 -12 0 +3 +13 +23 +37

120 180 —145 -85 -43 -14 0 +3 +15 +27 +43

180 250 -170 -100 -50 -15 0 +4 +17 +31 +50

250 315 —-190 -110 -56 -17 0 +4 +20 + 34 + 56

315 400 -210 -125 -62 -18 0 +4 +21 + 37 +62

400 500 -230 -135 - 68 -20 0 +5 +23 +40 + 68

*The fundamental deviation of k for IT grades <3 and >7 is zero.
The fundamental deviation of jsis + I'T/2. [f the IT value in micronsis an odd value, replace it by the even value immediately below for js 7to 11.



Nominal size

Fundamental deviation values
Lower limit deviation, ei

mm
Up to
and
Upto | IT4 | includ-
and to ing IT3 All standard tolerance grades
Above inclu- | 1T7 and
ding above
IT7
k m n p r 5 t u U X ¥ z za zb Zc
— 3 0 +2 +4 +6 +10 +14 +18 +20 +26 +32 +40 +60
3 6 +1 +4 +8 +12 +15 +19 +23 +28 +35 +42 +50 +80
6 10 +1 +6 +10 +15 +19 +23 +28 +34 +42 +52 +67 +97
10 14 +40 +50 +64 +80| +130
+1 +7 +12 +18 +23 +28 +33
14 18 +39 +45 +60 +77 +108| +150
18 24 +41 +47 +54 +63 +73 +08 +136| +188
+2 +8 +15 +22 +28 +35
24 30 +41 +48 +55 +64 +75 +88 +118 +160| +218
30 40 +48 +60 +68 +80 +84 | +112 +148 +200]| +274
+2 +8 +17 +26 +34 +43
40 50 +54 +70 +81 +97| +114| +136 +180 +242| +325
50 65 +41 +53 +66 +87| +102| +122| +144| +172 +226 +300| +405
+2 +11 +20 +32
65 80 +43 +59 +75 +102]| +120| +146| +174| +210 +274 +360| +480
80 100 +51 +71 +91 +124| +146| +178| +214| +258 +335 +445| +585
+3 +173 +273 +37

24



Nominal size

Fundamental deviation values

mm Lower limit deviation, £/ Upper limit deviation, £5
Up to Up to Up to
and Above| and |Above
Above -aTdd All standard tolerance grades ITe | ITT | IT8 includ- 18 linciud-1 18
'“Fn“ - ing IT8 ing IT8
I
. A Ba cC |cp| D E EF | F |FG| G H | JS J Ke.d Mb.c.d
— 3 +270 |+140 | +60 | +34] +20| +14 | +10 +6 | +4 +2 | 0 +2 +4 | +6 0 0 -2 -2
6 +270 |+140 | +70 | +46] +30 | +20| +14 | +10 | +6 +4 | 0 +5 +6 |+10 -1+ 4 -4+ A -4
6 10 +280 |+150 | +80 | +56] +40 | +25 | +18 | +13 | +8 +5 1 0 +5 +8 |+12 -1+ 4 —6 + A —6
10 14
” P +290 |+150 | +95 | +70)] +50 | +32 | +23 | +16 |+10 +6 | 0 +6 | +10 |+15 -1+ 4 —7 + A -7
18 24
a 0 +300 |+160 |+110 | +85] +65 | +40 | +28 | +20 |+12 +7 ] 0 +8 | +12 |+20 -2+ A 8+ A -a
30 40 +310 |+170 |+120
+100] +80 | +50 | +35 | +25 |+15 +91 0 +10 | +14 |+24 -2+ A -9+ A -9
40 50 +320 |+180 |+130
50 65 +340 |+190 |+140
+100 | +60 +30 +10 | O +13 | +18 |+28 -2+ A 11+ 4] -1
65 80 +360 |+200 |+150
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Linear dimensions
To::elérlz;gce Limit deviations in mm for nominal dimension ranges
0.5 over 3 over 6 over 30 over 120 over 400 | over 1000 | over 2000
to3 to6 to 30 to 120 to 400 to 1000 to 2000 to 4000
f (fine) + 0.05 + 0.05 + 0.1 +0.15 +0.2 +0.3 +05 -
m (medium) + 0.1 + 0.1 +0.2 +0.3 +05 + 0.8 +1.2 +2
¢ (coarse) +0.2 +0.3 +05 +0.8 +1.2 +2 +3 +4
v (very coarse) - +05 +1 +15 +25 +4 +6 +8
Radii and chamfers Angular dimensions
Tolerance Limit deviations in mm for Limit deviations in degrees and minutes
class nominal dimension ranges for nominal dimension ranges (shorter angle leg)
0.5 over 3 over 10 over 50 over 120
to3 to 6 : fo 10 to 50 0120 | to400 ot
fE(fine) +0.2 +0.5 +1 +1° + 0° 30’ + 0° 20’ +0°10° | =0°§
m (medium)
¢ (coarse) +04 1 .2 + 1° 30 + 1° + 0° 30° + 0° 15 = 0° 10 28
v (very coarse)| + 3° + 2° = 1° + 0° 30’ = 0° 20’
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