SIZE TOLERANCES
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SELECTED ISO FITS—HOLE BASIS
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Nominal sizes Tolerance Tolerance Tolerance Tolerance Tolerance Tolerance Tolerance Tolerance Tolerance Tolerance Nominal sizes
Over To HIL cll H d10 HY ) H8 " H7 26 H? b6 H7 ké H7 6 HT »6 H7 % Over To
mm mm 000l mm | 000l mm (000l mm | 000l mm | 000l mm | 0001 mm | 0001 mm 000l mm | 000l mm | 000l mm | 000l mm | 000l mm | 0001 mm | 0001 mm 000l mm | 000l mm | 0001 mm | 0001 mm | 0001 mm 0001 mm mm mm
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The International Tolerance grades and their application



IT GRADES AND THEIR RELATIONSHIP TO MACHINING PROCESSES
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IT GRADES

EAPPING & HONING
CYLINDRICAL GRINDING
SUREACE GRINDING
DIAMOND TURNING
DIIAMOND BORING

BROACHING
POWDER METAL SIZES

HEAMING
TURNING
POWDER METAL SINTERED

BORING

MILLING

PLANING & SHAPING
DRV_LING
PUNCHING

DI 2ASTING
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Clearance
Fits
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Transition
Fits

+

Interference
Fits

DESCRIPTION OF PREFERRED FITS

ISO SYMBOL
Hole “Shaft DESCRIPTION
Basis Basis
H11/c11 C11m11 Loose running fit for wide commercial tolerances or allowances on external mem-
bers.
H9/d9 D9/hs Free running fit not for use where accuracy is essential, but good for large tem-
perature variations, high running speeds, or heavy journal pressures. i
Q
H8/f7 F8/h7 Close running fit for running on accurate machines and for accurate location at @
moderate speeds and journal pressures. @
Q
H7/g6 G7/he Sliding fit not intended to run freely, but to move and turn freely and locate ac- @
curately. g
H7/h6 H7/h6 Locational clearance fit provides snug fit for locating stationary parts: but can be
freely assembled and disassembied.
H7/k6 K7/h6 Locational transition fit for accurate location, a compromise between clearance o
and interference. 2
' Q
H7/n6 N7/h6 Locational transition fit for more accurate location where greater interference is -
permissible. -
H7/p6! P7/h6 Locational interference tit for parts requiring rigidity and alignment with prime =
accuracy of location but without special bore pressure requirements. J §
H7/s6 S7/h6 Medium drive fit for ordinary steel parts or shrink fits on light sec ions, the
tightest fit usable with cast iron, -
H7/u6 U7/h6 Force fit suitable for parts which can be highly stressed or for shrink fits where
the heavy pressing forces required are impractical. Y




Alistirma o Normal Normal n
Derecesi Gegme Cinsleri Delik rAil Gegme Ozelligi
Delilkk/Mil Delik/MMil
Hareketsiz
GSegmeler: 3
i Siki Gegme H6 / p5 P6/h5 Presle yapilir
Cakma Gegme HB6 /sy n5S NG s hSs Cekicgle zor yapilir
Hassas Tutuk Gegme H6 7/ k6 K& 7/ hs Cekigle kolay yapilir
Kakma Gegme He s j& Je 75 hs Tokmak veya elle yapilir
Hareketli
Gecmeler:
Kaygan Gecme HsBs s hs H& 7 hS Yaglanirsa elle yapihir
Hareketsiz
mel =
Preste Gecme H7 7 =6,r6 sS7 /h6 Presle yapilir 1)
Siki Gegcme H7 7/ n6 N7 7/ h6 Presle yapilr
Cakma Gecgcme H7 /ym6 M7 / h6 Cekicgle zor yapihr
Tutuk Gecme H7 f k& K7 /h Cekigle kolay yapihir
) Kakma Gegme H7 7 j& J7 / he Tokmak veya elle yapilir
Ince
Hareketli
Gecmeler:
Kaygan Gegcme H7 7 h6 H7 7 h6 Yaglanirsa elle yapilir
Tutuk Doner Gegcme H7 7 g6 G7 / hs Elle yvapilir
Déner Gegme H7 717 F7 7/ h6 Elle yvapilir
Serbest Doner Gegme H7 7 e8 E8 7/ h6 Elle yapilhir
Serbest Gegme H7 7rdS D9 /7 h6 Elle yapilir
Hareketli
Gecmeler:
Orta Kaygan Gegcme H8 s h9 H8 7 hg,h2 Elle yapihr
Déner Gegcme HS8 s {8 F8 7/ h8,h9 Elie yapilhir
Serbest Gegme H8 7rd10 D10/ h8, h9 Elle yapilir
Hareketli
Gecmeler i
Kaba Kaba Gecme 1 H11 7h11 H11 /7 h1Y Elle yapihir
Kaba Gegme 2 Hi1/7d11 D11 /7 hi1 Elle yapilir
Kaba Gegme 3 Hi1 /7c11 C11/hl11 Elle yapihr
Kaba Gegme 4 H11 7a11 A1T .7h17 Elle yapilir

Not: 1) S6

toleransi 160 mm.ye kadar, r6 tolerans: ise 1

lanilmmahidir.

o)

O mm.den yukar: gcaplar igin kul-
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Bilateral tolerance
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Precision of Nominal Value

1ci In the metric system the dimension
W to the same number of decimal places as

is used, both the plus and the
ber of decimal places, using
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/;/,/r  DIMENSIONS

FINE, MEDIUM, AND COARSE SERIES: GENERAL TOLERANCE ~ LINEAR

Basic dimensions

mm

Permissible
varialions

FIne

SCHeS

|
. Medium

SRS
Coarse
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Variations in mm
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over 3
to 6

1 0.00

~ over 6
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- over 30
030 | to120
PO | {10
+0.2 l £0.3
105 | 108

| over 120
j to 315

over 315
- 10 1,000

| over 1,000

to 2,000
m

£0.5

11

13



TABLE &  GENERAL TOLERANCE — ANGLES AND TAPERS
wwwm”.“dmwﬂ

Lgﬂgmghe oq | Ow0 | Owrsy  Owerta
. v 050 0 120 10 400
mm |
%Wmmwl o it i R e sl s,
ndegrees | e i i
i i | 11 | +0°30 £0"20 +0°10
Permissible ~in millimeters ‘ 18 109 Y s

Variations \ per 100 mm
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Dimensions in mm

Unless Otherwise Specified The Following
Tolerances are Applicable

General Tolerance

_'——1—-———’———-—_;——

Linear

Tol

Over | 05 5] 30 120 315 1000
to 6 30 120 | 315 1000 | 2000
- = 0.1 02 0.3 0.5 0.8 7

This table is a medium series of values

taken from Table &
drawing to provide the tolerances for various ranges of

sizes.

It is placed on the working



Dimensions are in mm.

Basic sizes Tolerance grades’
Upto
Over nd ITo1 ITo T T2 T2 IT4 ITS I8 IT7 IT8 I8 IT10 ™ IT12 T3 iIT4 ITi5 IT16
including

10 18 | 00005 | 0.0008 | 00012 | 0002 | 0.003 | 0005 | 0008 | 0011 | 0018 | 0027 | 0043 | 0070 | 0.110 | 0.180 0270 | 0430 | 0700 | 1.100
18 30 | 00006 | 0001 | 0.0015 | 0.0025 | 0.004 | 0006 | 0.009 | 0013 | 0021 | 0033 | 0052 | 0084 | 0130 | 0210 | 0230 | 0520 | 040 1.300
30 50 | 0.0006 | 0001 | 00015 | 0.0025 [ 0004 | 0007 | 0011 | 0016 | 0025 | 0039 | 0062 | 0.100 | 0.160 | 0250 | 0.390 0.620 | 1000 | 1.600

180 250 | 0002 | 0003 | 00045 | 0.007 | 0010 | 0014 | 0020 | 0029 | 0046 | 0072 | 0.115 | 0185 | 0290 | 0480 | 0.720 1150 | 1850 | 2800
250 315 | 00025 | 0004 | 0006 | 0008 | 0012 | 0016 | 0023 | 0032 | 0052 | 0.081 0.13¢ | 0210 | 0320 | 0520 | OB10 | 1300 | 2100 | 3.200
315 400 10003 | 0005 | 0007 | 0009 | 0013 | 0018 | 0025 | 0036 | 0057 | 0089 | 0.140 | 0230 | 0380 | 0570 | 0890 | 1.400 2300 | 3500

80O | 1000 | 0.0055 | 0008 | 0011 | 0015 | 0021 | 0.029 | 0.040 | 0056 | 0.090 | 0.140 | 0230 | 0360 | 0580 | 0900 | 1.400 | 2300 3600 | 58600
1000 | 1250 |0.0065 ( 0009 | 0013 | 0018 | 0024 | 0034 | 0046 | 0.066 | 0.105 | 0.165 | 0260 | 0.420 0660 | 1050 | 1650 | 2600 | 4200 | 6.600
1250 | 1600 (0008 | 0011 | 0015 | 0021 | 0029 | 0040 | 0054 | 0078 | 0.125 | 0.195 | 0310 | o500 | 0780 | 1250 | 1 850 | 3100 | 5000 | 7800

' IT Values for tolerance grades larger than IT16 can be calculated by using the following formulas:
M7 = IT12 x 10; IT18 = IT13 X 10; etc.



INTERNATIONAL STANDARD ISO 2768-1: 1989 (E)

General tolerances —

Part 1:
Tolerances for linear and angular dimensions without individual
tolerance indications



Table 1 — Permissible deviations for linear dimensions except for broken edges
(external radii and chamfer heights, see tahle 2)
Values In millimetres

Permissible daeviations for basic size range

Tolerance class 051 over over over over over over over
i ' 3 ] 30 120 400 1000 2 000
Designation Description up;u U to up to @ ® un to i to o n to
6 30 120 400 1000 2000 4 000

f fine +0,06 40,06 0,1 10,15 +0.2 +0,3 +0,5 -

m medium +0,1 10,1 10,2 +0,3 +0,6 +08 +1,2 +2

o coarse +0,2 10,3 +0,5 108 11,2 12 +3 4

v VETY coarse ~ 105 i 11,9 12,0 14 16 L8

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




Table 2 — Permissible deviations for broken edges (axternal radii and chamfer heights)

Values in millimetres

Tolarance class

Parmissible deviations for basic size range

Deslgnation Dascription 06" uptod over 3 up to 6 over 6
f fl
. +0,2 40,6 +1
m madium
¢ coarse
+0.4 11 12
v VEry COarse

1) For nominal sizos below 0,6 mm, the deviations shall be Indicated adjacent to the relevant nominel sizels).

Table 3 — Permissible deviations of angular dimensions

Tol | Permissible deviations for ranges of lengths, in millimetres,
Tranos ol of the shorter side of the angle concerned ;;
Designation Desoription upto10 | over 10 up to 50 |over 60 up to 120 over 120 up to 400 |  overddd |
f e 310 10°30 £0°20 £0°10 £00%
m medium - )
8 coarss 41930’ +19 +0°30' 10916 0010’
v Very coarse +3° +2° t1° 10°30 10520




CIZELGE 1 - Kinlmis Kenarar Harig, Uzunluk Olguleri Icin Sinir Sapmalan (Yan Gap Olguleri ve Pah/Havsa

Yukseklikleri Cizelge 2'de dir)

Degerier mm'dir.

Tolerans Sinifi Anma Olcusi Alanlan Igin Sinir Sapmalan
Sembol Adi 20,5" >3 >6 >30 >120 >400 >1000 | >2000
<3 <6 <30 <120 <400 <1000 <2000 <4000
f Ince +0,05 +0,05 +0,1 10,15 +0,2 +0,3 +0,5 -
m Orta +0,1". +0,1 +0,2 +0,3 +0,5 +0,8 +1.2 +2
c Kaba +0,2 +0,3 +0,5 +0,8 1.2 +2 3 +4
v Gok Kaba - 0.5 +1 +1,5 2,5 +4 +6 +8
1) 0,5 mm'nin altindaki anma 6lgdleri igin, sinir sapmalan, dogrudan dogruya ilgili anma élglistnin yaninda
yer almahdir.

GIZELGE 2 - Kinlmis Kenarar lgin Sinir Sapmalan (Yan Gap Olgleri ve Pah/Havsa Yakseklikleri)
Degerier rnm'dir.

Tolerans Sinifi

Anma Olgasi Alanlan Igin Sinir Sapmalan

Sembol

1) 0,5 mm'nin altindaki anma élgtleri igin, sinir sapmalan, dogrudan dogruya ilgili anma
6l¢Usinin yaninda yer almaldir. '

GIZELGE 3 - Agi Olgdileri Igin Simir Sapmalan

Adi >0,5"<3 >3<6 >6 T5/950 = |
f Ince +0,2 +0,5. 1 $ 7 &
m Orta TS 2768 -1
c Kaba + 0,4 41 +2
v .Cok Kaba

Tolerans Sinifi

ligili Aginin Kisa Kolu Igin mm Olarak Uzunluk Alanlanna Goére Sinir Sapmalan

Sembol Adi <10 > 10 > 50 > 120 > 400
<50 < 120 < 400
f Ince +1° +0°30' +0°20' +0°10' +0°5'
m Ora
c Kaba +1°30' +1° +0°30’ +0°15' +0°10’
\ Cok Kaba +3° 420 . +0°30’ +0°20'




6 Indications on drawings

If general tolerances in accordance with this part of ISO 2768
shall apply, the following information shall be indicated in or
near the title block:

a) IS0 2768";

b) the tolerance class in accordance with this part of
IS0 2768,

EXAMPLE

ISO 2768-m

5 - TEKNIK RESIMLERIN GLGULENDIRILMESI
Genel toleransiar ISC 2768'In bu bélGmine uygun olarak teknik resim yaz: alani icinde veya yaninda
a) “ISO 2768",
b) 1ISO 2768'in bu bdlimine uygun tolerans sinifin belinterek
Omek: “1SO 2768-m"
seklinde yaziimathidir.

NOT - $tpheli hallerde “Genel Tolerans™ ad| bas tarafa yazimalidir.



