Table 1.1: degree of precision or grade of tolerance

Tolerance grade Intended for Applicable to components or machines

1 TO1
ITO Slip blocks, Reference gauges
1 T1
1 T2
1 T3 High quality gauges
1 T4

Gauges

IT5 Ball bearing

I T6 Grinding, Honing

1 T7 Broaching

1 T8 Center lathe turning
1T9 Worn automatic lathe
) Milling

1 T11 Drilling, Rough turning

| T12 Light press work
| T13 Press work

| T14 Not for fits Die casting

| T 15 Stamping

| T 16 Sand casting




International Tolerance Grade Setectior

_ Tolerance Grade defines range of
Representation of Tolerance ., — dimensions (dimensional variation)

2) Number or Grade There are manufacturing constraints on
IT01, ITO, IT1,....IT16 tolerance grade chosen

— Ty

ITO1, ITO Super finishing process, such as lapping, | Super finishing machines

IT1 to IT5 diamond boring etc. Use: Gauges

IT6 Grinding Grinding machines

IT7Z Precision turning, broaching, honing Boring machine, honing machine

IT8 Turning, boring and reaming Lathes, capstan and automats

IT9 Boring Boring machines

IT10 Milling, slotting, planing, rolling and Milling machine, slotting machine,
extrusion planing machine and extruders

BE Drilling, rough turning Drilling machine, lathes

IT12, IT13, IT14 Metal forming processes Presses

IT15 Die casting, stamping Die casting machine, hammer machine

IT16 Sand lcasting _—




FUNDAMENTAL TOLERANCES OF GRADES 01, 0 AND 1 TO 16

14*:| 15*
To and inc 3103 0.5/0.8/1.2] 23| 4({6|10|14]| 25| 40|60 |100|140| 250 | 400 | 600
Over 3
To and inc 6 |04 06| 1|1.5|25 4|5 |8|12|18| 30| 48|75 |120(180| 300 | 480 | 750
Over 6 :
To and inc 10 |[0.4 0.6] 1 |1.5|2.5/ 4|6 |9]|15|22|{ 36| 58|90 |150(220!| 360 | 580 | 900
Over 10
To and inc 18 |0.5 0.8([1.2] 2 3|58 |11/18|27] 43| 70|110/180(270| 430 | 700 {1100
Over 18
To and inc 30 |0.6 1 1.512.51 4|1 6|9 |13121}|33]| 52| 84 |130|2101330| 520 | 840 |1300
Over 30
To and inc 50 |0.6 1 1.5(2.5| 4| 7111]16{25|39]| 60|110({160|250(|390| 620 1000|1600
Over 50
To and inc 80 (0.8 1.2 2 3 518 (1319|3046 74|120{190| 300|460 740 {1200]11900
Over 80
To and inc 120 1 T-a2:5{ 4 6 |10115|22|135|54| 8711401220 350 |540/| 870 |1400]2200
Over 120
To and inc 180 |1.2 2- 12351 5 8 112(18(25{4063|100/160(250|400 {630|1000|1600/2500
Over 180 '
To and inc 250 2 31451 7 [10{14]|20(29]46|72(115/185]|290]|460(720[/1150]/1850/2900
Over 250
To and inc 315 |2.5 4 6 8 (1211612332152 181(130(210/320|520.{810(1300/2100/3200
Over 315
To and inc 400 | 3 5 7 9 |13118|25|36|57|89{140/230(360|570|890/1400/2300/|3600
Over 400
To and inc 500 | 4 6 8 | 10]15{20(27140|63]197|155/250/400|630(970{1150|25001(4000

* Upto 1T mm, Grades 14 to 16 are not provided.




Positive deviabion Hezatpre deviation Hegative deviabon

ST 0Fa T
I 018w

Figure 1.5: Position of the various tolerance zones for a given diameter in the ISO system
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Table for fundamental
deviations for shafts

Fundamental

Upper deviation es

Lower deviation e

deviation |
T T T
Leter n‘[h‘JrJ_ed|d!rTrj|f|fgtglhip" i k
Grade ol 10 16 s6| 7|8 [&7] %3
»>7
Nominal sizes) [ | L "
ver | To | J;
£
mm mm i
3 |-270|-140] =60 | -34 | -0 | -14|-10| -6 | -4 | 2| 0 2| -4|-6|0 | 0 %
3 | 6 |-20|-140]-70]-46|-30]-20]-14]-10] 6] -4} 0 2| -4 -]+ ] 0 B
6 | 10 |-280(-150] -0 [ -s6 | -a0 | -2s| -8 -3 -8 [ -5 | 0 25| -T+1]0 F
L] 1 -
4 i |
10 11 1 290|-150| -5 | - |-s0|-32| - |-16 -6 | 0 | 3l -6| -]+ o0 3
14 | 18 - 5
18 12 ) 300|-160|-110| - |-6s|-s0| - |-20| - | -7 0 -4 |-8| - |+2] 0 2
24 30 E
W | A0 =30 -0 | go) oso| - (-25| - [ -9 0 % |-10] - | +2| 0 g
4 | 50 |-30[-1m0]-1%0 E
0 [ 65 ["HOI-10) "M | oo 60| - |-30] - |-10] 0 -1 |-12| - |+2] 0 E
65 | &0 |-360)-200]-1%0 ! s
s | =
% | 100 | el “aw{ie 1200 -12| - |-3%| - |-2{ o E|-9|-15| - |+3] 0 ¥
_100 | 120 |-410]-240 | 180 i - 1+ =
120 | 140 |-460|-260 | -200 | E
140 | 160 |-520]|-280(-210] - |-145|-8s5| - |[-43| - |-14] © -8 - | +3| 0 2
160 | 180 | —3580| -310 ) - 230 &
1B0 | 200 | —660 | —340 | —240 3
200 | 225 |-740]-380]-260] - |-170{-100! - |-S0| - [-15]| O “i3|-2n| - [+4 ] 0 g
225 | 250 |-820|-420]|-280 »
250 | 280 | 920 4801300} _ | _ygo|-mo| - |-se| - |-17] o —6|-2]| - | +4 | 0 .E
280 | 315 |- 1050{ - s40] 330 g
315 | 355 [71200) -600 | - 360 ~nof-128] - |-e2| - |-18] 0 ~18)-228| - | +a | 0 .
355 | 400 |- 13508 680 | - 200 EE;
1
400 § 450 715007601 40 | _y30f-138| - [-68| - |-20] o |03 - |45 |0 Py
450 | 500 |- 1650 -840 | ~480 ] g3 g
Grade 610 16 ) 5"—5
00 630| - | - -20[-145] - [-7] - [-22] 0 0 ed |
630 BOOD | - - - - |-20|-160| - |-80| - M| 0 0 ﬁs;
-
200 1000 - |-3w|-1m0] - | -8 -2 0 [ ‘Eﬁ;
1000 1250 - 3s0-19s| - |[-w| - [-s] 0 | & 0 EE'E
1250 1600 - | - | - | - |-3%0]-220 [-to] - [-%] 0 | + n £ré
200 2500 - | - | - | - [-4m0[-200] - |-130] - |-34] 0 0
2500 350 | - - | - [-s0f-20] - [-1as| - |-38] o | 0




Fundamenial I.n'plrrr.r Levranon ¢

devianon

Litrer m | n | ] I r I i | i l u l v i I | ¥ [ 3 | ra | b | e |
Cirade [ ]

Nomenal sre | |

fher | To

mm | mm
- k] +12 #d +6 | +M0] +14 +18 + Xl +2| 432 +a0( +&0
L] f 4 R #12] #1585 | +19| - +13) - f - P35 +42| +50( +B0
[ 1o w6 | +10 [ 15 +19 [ +23| - +| - =34 . #42 452 67| 497
WL M1 s wen2|sis| +23| 28 enl - | #4001 - | +50] +64] +90] +1%0
14 1R +35 | =45 - ol +77) +108 =150
Table for fundamental AEIPNE e wat| +a1] +se| ves| +ma] e8] +13d +1ss
. . 24 30 +41 +4B| +55 | +nd ¢8| +BR| #11B] +160| =218
deviations for shafts L0 oo lon | on ] oo | ol s8] v sos| +m] voa] 11z s1aa] 2| 28
4 50 54 +T0| +B1E #97 | +104] +136) #0180 +242| +12%
S0 [ s11 | +20 +32 + 41 +53] #mh] +RT) #1002 | #1220 +ldd] +1T2) +236| +300( +408
65 1] +43 +39] +TS| #L02| 120 | 146 | +1T4] +200| +2174| +360| +480
1] [[11] 13 2 +37 +51 +T1 91| #0124 #1446 | +1TE | +204]| +258| +335) +44%) #5835
W | 1 #54 [ 79 4104} #04d| #1T2 | 4210 ) +254) +300) 44000 +525| +600
130 | 140 #63 [ +92| 122 «1M0) +202 | +248 | +300| +365| 4470 620 +800
[151] +15 #27 +43| 65 | +100] +13| +190] +228 | +280 | +340| +415 +518| + 70| 4900
180 +68 | +108] +146] s210] 4292 ] 4310 | +380] +488| +e00] 4780+ 1000

0 +TT| #122] +160| #2360 +284 | +350 | 4425 +520] +«670| +A8D|+11%0

17 | +30 | +50 | &B0| «130] #0180 #258| +300 | #3185 | +4T0| +575) +T40| +960| + 1250
250 #RA | #0400 +196] +284) +30 +¢11j_+5m 4680 | +H20| 41050 =350
T80 #04 | +158) +21R] +315) +385 f-l-'-‘:'r'. +580| +TI0| +930 | +1200] + 1550

+20 | +H4 56

HHEIHBaE

ns #UH | #1700 +240| 350 425 | #5235 | 4630 = T90 |+ (000 |+ 1300 |+ 700
i - -
1k} 155 +21 +37| +62 +108 | #1090 +268| +39%0| +475 +1-"|llJ.. T | G0 | & DS 4 0500 | + 15900
355 £l w144 | #2308 #2194 +435) 4530 | +660 | 820 |+ 1000 | + 1300 | + 1650 | + 2100
40 | 450 +2 +40 | +68 #0126 | +232| 330 4490 +595 | +740 | #9320 |+ 1000 )+ 1450 | + 1850 | + 2400
450 Sy 132 | +252 | #3600 | +540 | +660 | R0 | +1000] +1250] + 1600 +2100| + 260
Grade Go 16
00| 560 | ool sau| o7 +150 | +280] +a00] +600
560 | &3 +155 | +310] +4%0] +660
L [ 30 +50| +88 #1175 | +340| «500) +740
T L] +185 | +380| +560| +840
+ !
B0 | 900 o34 | +356 | 4100 207 +aM)| 4620 +940
900 | 1000 #2300 | +4T0| +6HR0| + 1S
100y | 1120 40 +66 | +120 +250 | +520| +THO| + 1150
1120 | 1250 +260 | +580| +840) + 1300




Table for fundamental
deviations for holes

Fuadamemal Lower devaarion Ef {\pper deviation ES
tewee |a°| &) c|eo| o | E|er| Flre|cyn]r ! K M N
Cirade [T [ 7 L] o || &F |»F | =4 |8
Namangd i bet |
ther To # - # . & & ¥ * 3 - + +
= 3 ml 40 &0 X 14 i & 4 i o rl 4 & Q o -1 =2| -4 -4
3 6| IM| 140 T i1 o | 14 1] L] 4 o 5 L] o |=i+a| - =4ed | =4 |=8+d
] W) = 150 =0 0 15 ] 13 B 5 n 5 . 12 {=1+d] = =+l | =& |=10+3
o i N 1500 95 S al 1] -] a L] 181 13 | =l+d; - =T+d| =7 |-12+d]| 0
14 18
B M1 w0 1e0] 110 s|lo|-|of-]7]a 8|12 | |-2ea] - |-nea]| -8|-150a] 0
T
0_w| hy w1 w| w0 » 9| 0 w |10 | 2 |-2ea] - [-9ea| -9 |-174a] 0
0 %] 20 w0 10 |
'
n _» ""‘]I Wl 10 00 | & w|-|w|o 5 13 | mw | = |-24a] - f-irea) =11 [-200af 0
L4 ] B JHJl H | 150 L
|
IEETE w| -] e 2] 0 | E || 2| u|-eal - il -3 |-aeal 0
10 IIELM 180 H {
120 140 | 460] 0] 2w '
[CCUN L. 1] ml N0 [ 20 145 B3 - 43 - 14 (1} IK I 41 —}tdll = =15+ =15 1=27+4] O
W 10 | s 0| 2% |
180 200 | 660 0| 240 ]_
w0 25| 10| w0 20 o {wo | - | w0 s | 0 21w | @ |-4sa]| - |-17ea]-17|-3154] 0
ns 20| 20| 40| w0
= W - - o fmof - fsef - )0 2|36 |55 |-ssa]| - |-204a]-20]|-34s4] 0
w0 s [ios0| se0| 30
e K Mo Kl 210 | 128 & Lo l 2w |60 |-ssa] - |-2eaf-2|-32a] 0
335 400 | 1350 o660 | &0 |
1
5% hay M 40 0 | s w| - |»]ol B | e |-5ea -13+4| -2 |-a0+4] 0
450 N0 | [650) B40 | 480 | |
Grrade ot 16
sof ss| - -| - mofuws| - [w]-Jm]o 0 -2 -4
63| 00 -] - wofwo| - [w|-f2aulo 0 -3 -5
wolwm| - | - | - 0 | 170 | - | %0 0 M -56
woo| 12s0| - | - | - 350 | 198 ™ mlols 0 -0 -6
izsof 10| - | - | - wlm|-|w|-]w|o]] 0 -4 -7
o] om0 | - | - wlm| - | -[n]o 0 -8 -9

"In grades 7 to 11, the two symmetrical deviations + [T/2 should be rounded if the [T value in micrometres in an odd value by replacing it by

the even value immediately below

Special case: for M6, ES = =% from 250 to M5 (instead of =11}

"Mot applicable o spes up to | mm.
“Sot applicable 1o sizes op 1o | mm



Furdamemnial Lipper deviaion ES ;r

devighion
LI 1
L . F R 5 T u ¥ X ¥ F4 ZA | I8 | IC
e |GE|rafsfrjuv]v]xr]zizz]
rrade L =7 Walusi for 4°
Nomivagl iriei 1 [ Cirades
Over  To - - - - - -y el s el ] s
mm mam: !
- L 1 14 - m| - o] b n 4 sl | O ] 1 Q a 1]
3 & 1] ois] m| - 7 W - ¥ az| s| m|i EN 1 F
& 0 | o] n| - m| - u 2| s a1 W} 15| 2 3| s 7
I i) sl nl » " w| - 0! &| o) 0], 2 . 3 y .
i 1A w | a8 B 77| WA | 1%
Table for fundamental _= 2} o »[ 5| |-l alolsulaln]lwfmlmb, o, [}, ,],]n
d ; ; f h | b1 w| E a1 | 48| 55| o4 | TS| ®8 | 1K | 160 | W
-
eviations for holes x ol ¥l u| ool ool wlmlulmml 1, @, 1,
w w0 & se| 7| w0 | o | i | 136 | e | 2e2 | 325 [
30 6% | u LY S3) eh| BT | W2 | 122 ) 4] 172 | M | MO ) 45 ), % 5 & | 1 "
5 # E av | osof 5] owoa |0 [ e | 17a| 20 [ 274 | 360 | w0
w w|z|,[9]mn BRI E I |‘ s|2]un|m
wm ;| g S| ome| e | wa | oima | 20 | 24| 30 | 4w | 529 gm0
i | E 63 | s 122 1m0 | e | MR | 30| 348 | 4T B0
T E a3 | &5 | im | 13| 190 | 28 | 0 | M0 | 815 | 538 o0 | 2 4 | sl 2] | m
GO 68 | M| 46 | 20| 2352 | M0 | W0 | 465 | W | TRD | D000
150 i L IZ2 ] 6 | 266 | B84 | 30 | &35 ) 530 | ATO 1150 F |
200 E | so | s | 1] w0 258|300 | 385 | a0 | 535 [ 20 | e 12%0 | 3 |.| b 90|
225 - g | 1e0 | toa ]| oma | n0 | a2s | 520 | s | s J1os0 | 1350 !
250 s | 9| 18] nm| ;s | s 475 | se0 | 7o | e |0 |sse ), | . - ol a2
W M o | 170 | Mo %s0 | 425 | 525 | &S0 | 7e0 | 1000 | (300 | v7m0 | [
: .
s s oy | 108 [ 190 268 | 0| 47 | w0 | 70| 900 |11%0 [1s00 | s | . MO TR PP
W5 a0 P14 | 208 | s | 435 | 530 | eso | om0 oo | 1sm | 1eso | 20 | | |
1 1
W0 4% NEEIEIEIEIEIEIEIEIEIETTNE P e |
450 50 12 | 252 | w0 | s40 | 660 | &0 | 1000 [12s0 |60 |200 | 2e00 | | i
Giradle 60 16
L 1% | 0] 0| e
S0 630 155 | o | asn | s60
A% 70 g 175 ] M0 0| ™0
i se s | 0| w0 L4 * in determining K. M, N up 10 Grade 8 and P to ZC up w0 Grade 7, add the A valee
L L1 i 10 210 AN | B0 | SaD appropriate vo the grade as indicaicd., e g. for FT from I8 10 M0 4 = B therefore
a0 1000 20 | 470 | B0 | 1050 ES = <14
(EL L LR Pt 130 250 | 520 | TeO | 1150
M 1% 60 | SR | =40 | 1300




Example

Determine which type of fit is presented by H7/p6? For basic size of 30 mm determine the
dimensions of the hole and the shaft for the given fit. (Fit: 30 H7/p6)

Capital H means basic hole system
and upper deviation = zero

INTERFERENCE SHAFT
H7 :Tol Grade 7 mean 21u variation FIT \\\\\ S

©30.021

@®30.000 //A

HOLE

©30.022

p6 : Tol Grade 6 means 131
variation "
(p means upper deviation is 22 ) 5\\\\\\\

N
Fit: 40 H8/e6 \ e




	Slide Number 1
	Representation of Tolerance �2) Number or Grade  �	IT01, IT0, IT1,….IT16
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Table for fundamental deviations for shafts
	Table for fundamental deviations for shafts
	Table for fundamental deviations for holes
	Table for fundamental deviations for holes
	Example

