TOLERANCING

(DIMENSIONAL TOLERANCES AND FITS)

OVERVIEW

Interchangeable manufacturing requires effective size control by the designer because, in mass production, all parts
must fit together properly, regardless of where they are made.

For example, an automobile manufacturer might subcontract parts manufacturing to other companies— both parts for
new automobiles and replacement parts for repairs. All parts must be enough alike that each can fit properly in any
assembly.

The maximum acceptable amount that an actual part feature can vary from a specified dimension is called tolerance. On
technical drawings, tolerances specify the degree of accuracy required for the provided dimensions.

Parts can be made to very precise dimensions, even to thousandths of a millimeter—as in gage blocks—but highly
accurate parts are extremely expensive to produce and there is still some variation between the exact dimension and
the actual size of the part. Fortunately, perfectly exact sizes are not needed. The accuracy needed in a part depends on
its function.

One aspect of quality is determined by manufacturing tolerances. Products with small variations in shape may fit
together more precisely and command higher prices. However, it would not be practical for all products to be
manufactured to high precision.

Tolerancing is an extension of dimensioning. It allows you to specify a range of accuracy for the shape, size, and
position of every feature of a product, so that the manufactured parts will fit together and function properly when
assembled. CAD software provide features for dimensioning, tolerancing, and checking fits and interferences that aid
in the tolerancing process. To effectively provide tolerances in your drawings and CAD models, you must :

e Understand the fit required between mating parts.

¢ Have a clear picture of how inspection measurements are performed.
e Be able to apply tolerance symbols to a drawing or model.

¢ Apply functional tolerancing to individual part features.

Tolerance

Tolerance is the total amount a specific dimension is permitted to vary. Tolerances are specified so that any two mating
parts will fit together. To keep part cost low, specify a tolerance as large as possible that still permits satisfactory
function of the part.

TOLERANCE TYPES

There are two types of tolerances:

i) General Tolerances

Includes dimensional tolerances and fits
(Boyut toleranslari ve alistirma toleranslari)

ii) Geometric Tolerances
Includes tolerances of shape/form and location/position
(Sekil ve konum toleranslari



TERMS AND DEFINITIONS
TS 1845:1996, 1SO 286-1:1988, BS EN 20286-1:1993

Shaft (Mil)

A term used, according to convention, to describe an external feature of a workpiece, including features which are not
cylindrical.

Basic shaft (Esas-Normal Mil)

Shaft chosen as a basis for a shaft-basis system of fits for the purposes of the ISO system of limits and fits, a shaft the
upper deviation of which is zero

Hole (Delik)

A term used, according to convention, to describe an internal feature of a workpiece, including features which are not
cylindrical

Basic hole (Esas-Normal Delik)

Hole chosen as a basis for a hole-basis system of fits for the purposes of the ISO system of limits and fits, a hole the
lower deviation of which is zero

Size (Olgii)
A number expressing, in a particular unit, the numerical value of a linear dimension.

Basic Size; Nominal size (Anma Olgiisii-Nominal Olgii, AO)
The size from which the limits of size are derived by the application of the upper and lower deviations (see following
Figures). NOTE: The basic size can be a whole number or a decimal number, e.g. 32; 15; 8,75; 0,5; etc.

Actual size (Gergek Olgii, GO)
The size of a feature, obtained by measurement.

Maximum limit of size (En biiyiik sinir dlgiisii-En biiyiik dl¢ii, EBO)
The greatest permissible size of a feature (see following Figures)

Minimum limit of size (En kiigiik sinir 6l¢iisii-En kiigiik dl¢ii, EKO)
The smallest permissible size of a feature (see following Figures)
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Zero line (Sifir gizgisi)

In a graphical representation of limits and fits, the straight line, representing the basic size, to which the
deviations and tolerances are referred (see above Figures)

According to convention, the zero line is drawn horizontally, with positive deviations shown above and

negative deviations below (see below Figure)
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Conventional representation of a tolerance zone

Deviation (Sapma)

The algebraic difference between a size (actual size, limit of size, etc.) and the corresponding basic size.

NOTE: Symbols for shaft deviations are lower case letters (es, ei) and symbols for hole deviations are upper case letters
(ES, El) (see above Figure).



Upper deviation (Ust sapma, (ES, es))
The algebraic difference between the maximum limit of size and the corresponding basic size (see above Figure)
ES (es) =EBO - AO

lower deviation (Alt sapma, (El, ei))
The algebraic difference between the minimum limit of size and the corresponding basic size (see above Figure)
El (ei) =EKO - AO

Actual deviation (Gergek sapma, (GS))
The algebraic difference between the actual size and the corresponding basic size (see above Figure)
GS=GO-AO

Upper and Lower deviations of holes and shafts above and below the zero line can be located as in the following Figure.
Deviations above zero line are positive (+), and deviations below zero line are negative (-). These are all possible
combinations of deviations according to basic size of shaft and hole.
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Size tolerance (Olgii toleransi, T)

The difference between the maximum limit of size and the minimum limit of size, i.e. the difference between the upper
deviation and the lower deviation. NOTE: The tolerance is an absolute value without sign.

T=EBO-EKO or

T =ES (es) — El (ei)

Clearance (Bosluk)

The positive (+) difference between the sizes of the hole and the shaft, before assembly, when the diameter of
the shaft is smaller than the diameter of the hole (see below Figure).

// Clearance
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Clearance



Maximum clearance (En biiyiik bosluk, EBB )

In a clearance or transition fit, the positive difference between the maximum limit of size of the hole and the minimum
limit of size of the shaft (see below Figures)

EBB = Hole (Delik) EBO — Shaft (Mil) EKO

Minimum clearance (En kiigiik bosluk, EKB )

In a clearance fit, the positive difference between the minimum limit of size of the hole and the maximum
limit of size of the shaft (see below Figures)

EKB = Hole (Delik) EKO — Shaft (Mil) EBO
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Hole size > Shaft size ------ > CLEARANCE

Clearance = Hole Size - Shaft Size (+)
Maximum Clearence = Maximum Hole Size - Minimum Shaft Size (Clearance Fit or Transition Fit)
Minimum Clearence = Minimum Hole Size - Maximum Shaft Size (Clearance Fit)

EBB = Delik EBO - Mil EKO (Bosluklu veya belirsiz aligtirmada)
EKB = Delik EKO — Mil EBO (Bosluklu aligtirmada)

Interference (Sikilik)

The negative (-) difference between the sizes of the hole and the shaft, before assembly, when the diameter of
the shaft is larger than the diameter of the hole (see below Figure).

Interference

/. )
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Interference

Maximum interference (En biiyuk sikilik, EBS )

In an interference or transition fit, the negative difference, before assembly, between the minimum limit of size of the
hole and the maximum limit of size of the shaft (see below Figures)

EBS = Hole (Delik) EKO — Shaft (Mil) EBO

Minimum interference (En kiiglik sikilik, EKS )

In an interference fit, the negative difference, before assembly, between the maximum limit of size of the hole and the
minimum limit of size of the shaft (see below Figures)

EKS = Hole (Delik) EBO — Shaft (Mil) EKO
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Hole Size < Shaft Size ====--- > INTERFERENCE

Interference = Hole Size - Shaft Size (-)

Maximum Interference = Minimum Hole Size - Maximum Shaft Size (Interference Fit or Transition Fit)
Minimum Interference = Maximum Hole Size - Minimum Shaft Size (Interference Fit)

EBS = Delik EKO — Mil EBQ (Siki veya belirsiz aligtrmada)
EKS = Delik EBO — Mil EKO (Siki aligtirmada)

Standard tolerance (Esas tolerans, IT )
For the purposes of the ISO system of limits and fits, any tolerance belonging to this system.
NOTE: The letters of the symbol IT stand for “International Tolerance” grade.

Standard tolerance grades (Esas tolerans niteligi)

For the purposes of the ISO system of limits and fits, a group of tolerances, considered as corresponding to the same
level of accuracy for all basic sizes.

The standard tolerance grades are designated by the letters IT followed by a number, e.g. IT7. When the tolerance grade
is associated with (a) letter(s) representing a fundamental deviation to form a tolerance class, the letters IT are omitted,
e.g. h7.

NOTE: The ISO system provides for a total of 20 standard tolerance grades of which grades IT1 to IT18 are in general
use. Grades ITO and ITO1 are not in general use.

The IT grades related to machining processes and practical use of the IT grades are shown in the following Figures.
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Standard tolerance factor (Tolerans faktorii, i )
For the purposes of the ISO system of limits and fits, a factor which is a function of the basic size, and which
is used as a basis for the determination of the standard tolerances of the system.

Calculation of the standard tolerance value for each IT grade:
The standard tolerance value for each IT grade is obtained by multiplying a coefficient “k” specified for each of the IT
grade with the standard tolerance factor “i”.
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Standard tolerance factor
i=0,45-3/D +0,001D
and for the diameter groups of 500....through 3150 mm

1=0,004D +2,1

Here, D is the geometrical mean of the extreme sizes (min. and max. values) of the diameter group considered and given
as

D=.,/D,.D,

o:n
|

for the diameter groups of 1...throgh 500 mm is given by the empirical relation,

where “i” is in micrometres (um) and D is in millimetres (mm).



Note that these relations are valid for IT5....through 1T18 grades. For grades below IT5 there are other empirical
relations (refer IS : 1919-193 standards).

The standard tolerance values for different IT grades can be calculated according to the following Table.
In that Table, coefficient “k” is given for each IT grade. Moreover, standard tolerance factor “i” can be calculated from
above relations, as explained.

IT Grade ITS | IT6 | IT7 | IT8 | IT9 | IT10 | IT11 | IT12 | IT13 | IT14 | IT15 | IT16 | IT17 | IT18
Standard Tolerance value (k.i) | 7i | 10i | 16i | 25i | 40i | 64i | 100i | 160i | 250i | 400i | 640i | 1000i | 1600i | 2500i

Standard tolerance values calculated and rounded at each nominal diameter group of all of 20 IT grades are given in the
following Table.
Note: Tolerance values in this table are in pm. (1 pm = 0.001 mm)
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Example : Calculate the standard tolerance value at the diameter group of (10...18) mm for IT8 grade.
Solution:

Geometrical mean formula: D=,/D, D,

D =,10.18 =13.42mm

Standard tolerance factor formula: i =0.45- 3{/5 +0.001D

i =0.45-%/13.42 +0.001 (13.42) =1.083

Standard tolerance value = k.i , (k=25 for IT8 grade)
Standard tolerance value = k.i = (25)(1.083) = 27.075=27 um=0.027 mm (tallies with the value in Table).



Tolerance class
The term used for a combination of fundamental deviation and a tolerance grade, e.g. h9, D13, etc.

Tolerance class

h 7 (Tolerans sinifi)

—L Tolerance grade

(Tolerans nitelik numarasi)

Fundamental deviation
(Tolerans bélgesi konumu)

Position of tolerance zone

The position of the tolerance zone with respect to the zero line, which is a function of the basic size, is designated by
(an) upper case letter(s) for holes (A . .. ZC) or (a) lower case letter(s) for shafts (a. .. zc)

(see following Figure).

NOTE: To avoid confusion, the following letters are not used:
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NOTE According to convention, the fundamental deviation is the one defining the nearest limit to the zero line.

Schematic representation of the positions of fundamental deviations




Fit (Ahstirma)

The relationship resulting from the difference, before assembly, between the sizes of the two features (the
hole and the shaft) which are to be assembled.

NOTE: The two mating parts of a fit have a common basic size.

Variation of a fit (Alistirma Toleransi, AT )

The arithmetic sum of the tolerances of the two features (the hole and the shaft) comprising the fit.
NOTE: The variation of a fit is an absolute value without sign.

AT = Thole + Tshatt

AT = Tgelik + Tmit  Or

AT =EBB - EKB or

AT = EBS - EKS

Fit types

There are three general types of fits between parts:
- Clearance fit (Bosluklu alistirma-ge¢me)

- Interference fit (Siki alistirma-gegme)

- Transition fit (Belirsiz (ara) alistirma-gegme)

Clearance fit (Bosluklu alistirma-gecme)
A fit that always provides a clearance between the hole and shaft when assembled, i.e. the minimum size of the hole is

either greater than or, in the extreme case, equal to the maximum size of the shaft (see below Figure)
Hole Hole

M
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Shaft

Shaft

Schematic representation of clearance fits
Interference fit (Siki alistirma-gegme)
A fit which everywhere provides an interference between the hole and shaft when assembled, i.e. the maximum size of

the hole is either smaller than or, in the extreme case, equal to the minimum size of the shaft (see below Figure)
Shaft

Shaft &\\\\\\
A U v

Hole Hole

y

Schematic representation of interference fits

Transition fit (Belirsiz (ara) alistirma-gecme)

A fit which may provide either a clearance or an interference between the hole and shaft when assembled, depending
on the actual sizes of the hole and shaft, i.e. the tolerance zones of the hole and the shaft overlap

completely or in part (see below Figure)

Hole Shaft
S
/\ = / // Zero line
Shaft

Schematic representation of transition fits



Fit system (Alistirma sistemi)
A system of fits comprising shafts and holes belonging to a limit system.

Hole-basis system of fits (Normal delik alistirmalar sistemi)

A system of fits in which the required clearances or interferences are obtained by associating shafts of various tolerance
classes with holes of a single tolerance class (i.e. The size of the hole is kept constant and the size of the shaft is varied
to get the different class of fits). The hole basis system is preferred in most cases, since standard tools like drills,
reamers, broaches, etc., are used for making a hole.

For the purposes of the ISO system of limits and fits, a system of fits in which the minimum limit of size of the hole is
identical to the basic size, i.e. the lower deviation of the hole is zero (EI=0). The letter symbol for the hole for this
situation is ‘H’ (see below Figure). Required clearance, interference or transition fits can be obtained by varying the
shaft tolerance zone from “a” to “zc” and tolerance grade for this hole.

HOLE BASIS SYSTEM (NORMAL DELIK SiSTEMI)
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Interference fits
(stki alistirmalar)

e.g. H7/r7

Clearance fits
(Bosluklu aligtirmalar)

e.g. H7/d10

Transition fits
(Belirsiz alistirmalar)

e.g. H7/mé
Shaft-basis system of fits

A system of fits in which the required clearances or interferences are obtained by associating holes of various tolerance
classes with shafts of a single tolerance class (i.e. The size of the shaft is kept constant and the size of the hole is varied
to get the different class of fits). The shaft basis system is preferred by (i) industries using semi-finished shafting as raw
materials, e.g., textile industries, where spindles of same size are used as cold-finished shafting and (i/) when several
parts having different fits but one nominal size is required on a single shaft.

For the purposes of the ISO system of limits and fits, a system of fits in which the maximum limit of size of the shaft is
identical to the basic size, i.e. the upper deviation of the shaft is zero (es=0). ). The letter symbol for the shaft for this
situation is ‘h’ (see below Figure). Required clearance, interference or transition fits can be obtained by varying the hole
tolerance zone from “A” to “ZC” and tolerance grade for this shaft.

SHAFT BASIS SYSTEM (NORMAL MiL SiSTEMI)
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DESIGNATION of TOLERANCED INDIVIDUAL DIMENSIONS IN DRAWING

A toleranced size is
i) designated by the basic size followed by the designation of the required tolerance class (fundamental deviation letter

followed by tolerance grade numeral), or
ii) designated by the basic size followed by the explicit deviations.

Examples:
Tolerance class
I (Tolerans sinifi) _____1
Designation by tolerance class symbol (Interior (Exterior
feature) 32 H 7 1 0 g 6

(Tolerans sinif semboliiyle gosterim) T Basicsize  feature) =T

{Anma &lgiisii)

- 0,01 2 —3 Upper deviation (Ust sapma) (ES, es)

Designation by explicit deviations .
(Sapmalarla gésterim) => 19 - 0,034 —3= Lower deviation (Alt sapma) (EI, ei)

Basic size
(Anma &lgiisii)

+0.021

q) 25H7 - q) 25 + 0.000

+0.058
10H10 = 10 +0-000
+0.280
40C11 = 40 +0-120
- 0.000

1049 = 10 ~ 0036

—0.000

¢ 25h9 = ¢ 25 ~ 0052

—0.000
¢ 40711 = ¢ 40 ~ 0160

The terms @25H7, 10H10 and 40C11 refer to internal features, since the terms involve capital letter symbols.

an:

SA/ ¢ 25H7

+0.021
0 25HT = ¢ 25 +0-000
In above toleranced size, the capital letter ‘H’ signifies that the lower deviation of the hole is zero (hole basis system)
and the number symbol 7 signifies the IT grade, the value of which is 21 microns which inturn is equal to the upper

deviation.
7
-~ I

40 C11

-k

10 H10

-
-

p

+0.280
40C11 = 40 +0-120

In above toleranced size, for the tolerance class C11 of the inner feature with 40 mm dimension, the lower deviations is
+120 microns. The value of the tolerance, corresponding to grade 11 is 160 microns. The upper deviation is obtained by
adding 160 to 120 which is equal to 280 microns or 0.28 mm.



The terms 10h9, #25h9 and @40h11 refer to external features, since the terms involve lower case letter symbols.

inn

I
‘ A
40 h11

-

- 0.000
10h9 = 10 — 0036
In above toleranced size, the lower case letter ‘h’ signifies that the upper deviation of the external feature is zero (shaft
basis system) and the number symbol 9 signifies the IT grade, the value of which is 36 microns which inturn is equal to
the lower deviation.

10 h9

5
-

b 25h9
—0.000
$» 25h9 = ¢ 25 ~ 0.052
In above toleranced size, the lower case letter ‘h’ signifies that the upper deviation of the shaft is zero (shaft basis

system) and the number symbol 9 signifies the IT grade, the value of which is 52 microns which inturn is equal to the
lower deviation.

DESIGNATION of FITS IN DRAWING
When assembled parts are dimensioned, the fit is indicated by the basic size common to both the components, followed
by the hole tolerance symbol first and then by the shaft tolerance symbol

Examples

{30 H7/g6
Shaft tolerance class
Hole tolerance class
Basic hole size

or
H7 —— Hole tolerance class
(¢ 30 g6

1 Shaft tolerance class
Basic hole size

TOLERANCE TABLES

Tables giving the commonly used tolerance classes are used in Hole and Shaft-basis system of fits.
These tables are given in the following pages.



ISO Alistirmalari Sapma Degerleri

TS 1845 - (DIN 7154 T1)
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3.6 ol+12l+18| +1| -2| -5| o|+19|+15|+ 8|+ 4| +1| -2| -8]-12|-22
+9 |+21|+16l+10| +7| ol|+15 |+32|+28|+19|+15|+10| +7| ©0|- 5]|-13
6..10 0 [+15|+10[+ 1] -2| -6 0 |+23|+19|+10[+ 6]+ 1| -2]| -9)-14]-28
10...14
11 |+o6l+20l+ 12| +8| 0|+18 |+39|+34|+23|+18|+12| +8| O] -6]|-16
4 18 ol+18|+12|+ 1| -3| -8 0 |+28|+23|+12| +7| +1| -3|-11|-17|-34
18..24
+13 |+31|+24|+15| +9| ol|+21 |+48|+41|+28|+21|+15]| +9]| 0|- 7]|-20
ol+22|+15|+ 2| -4| -9 0 |+35|+28|+15]|+ 8|+ 2| -4|-13|-20] - 41
24...30
30..40 | 415 |+37|+28l+18l+11| o|+25 |+59|+50|+33|+25[+18 11| 0| 9f-25
0|+28|+17|+ 2|- 5|-11 0 |+43|+34|+17|+ 9+ 2 |- 5|-16|-25]-50
40...50
50..65 + 721480
+19 | +45|+33]|+ 21|+ 12| o]+30 | +38[+411,39|+30[+21 [+12 0|-101]-30
0|+32|+20| +2|- 7]|-13 0 |+78|+62|+20(+ 11|+ 2 |- 7]|-19[-28|-60
65...80 +59|+ 43
S 0 +03[+73
+o2|+52|+38|+250+13| o|+35 [*71|*+51 | 45|85+ 25 [+13| of-12(-36
100,120 0l|+37]|+23|+ 3|- 9|-15 0 [f101|~76|+23|+ 18|+ 3 |- 9 [-22|-34|-71
vor + 79|+ 54
+ 831+ 73
120...140 N1 g
0100 +25|+61|+45|+28|+14| O +40 [[1p5[1 90| +52|+40|+28 [+14| O|-14-43
ol+a3|eo7l+ 3l-11]-18] © *122*65 vo7l+15ls 3|-11]-25|-39]-83
+ + 93
160...180 i
+151|+106
180...200 |z
g +29 | +70| +51|+ 33|+ 16 0] +46 + 150]+ 109 +60|+46|+33 |+ 16 0|+15|+50
ol+solsat|+ al-13]-20] o P23 8% 31| i17|+ 4|-13|-20]-44]-96
+169|+113
225...250 W M
250...280 +190]+ 126
+32 | +78|+57|+36(+16 0] +52 |+158|+ 94 + 66|+ 52|+ 36 [+ 16 0|+18|+ 16
0|+56|+34|+ 4|-16]-23 0 [ 2024130+ 34| +20|+ 4[-16|-32|-16]-16
280...315 e
315...355 +226/+ 144
+36 | +87|+ 82+ 40|+ 18| of+57 P90 108, 73| + 57|+ 40|+ 18| 0O|-17| -56
355 400 o|+62|+37|+ 4|-18|-25| 0 |-244|+150|+37|+21]| +4|-18|-36|-49|-108
. 208]+114
. 272|+ 166
400...450
+40 | +05|+67|+45|+20] of+63 [H232]+ 126 L 80|+ 63|+45(|+20| O0]-20(-68
ol|+67|+40|+ 5|-20]|-27 0 |+ 292 +40|+23|+ 5]-20|-40(-60[ 131
450...500 +292(+172
+252|+132




ISO Alistirmalar Sapma Degerleri TS 1845 - (DIN 7154 T1)
Normal Delik Sistemi 6Igﬂler um cinsinden (1y = 0,001 mm)
sletleri
araliklan
den .. X8 ue hg e8 d9 h9 h11 dg c11 a il
dahil mm.
13 + 14 +34 0 -14 -20 | +60 0 0] -20 -60 |-270
0| +20 - - 25 - 28 - 45 0 -25| -60| -45 [-120 |-330
3.6 +18 | +48 - o | -20 -30 | +75 0 0| -30 | -70 [-270
0| +28 = - 30 - 38 - 60 0 -30| -75| -60 |[-145 |-345
+22 | +56 0 -95 -40 | +90 0 0f -40 | -80 [-280
6...10 0 | +34 - | -3 | -47 | -78 0 -36| -90| -76 |-170 [-370
+ 67 -
10..14 | o7 [ +40 - 0 |-32 | -50 [ +110 0 0| -50 [- 95 |-290
0 +72 — | -43 | -59 | -93 0| -43|-110] -93 |-205 |-400
14...18 + 45 =
+ 87 -
1824 | 53| +54 | - 0 | -40 | -85 | +130 0 o|- 65]-110 |-300
0 +o07 | +81 | -52 | -73 |-117 0| -52|-130]|-117 |-240 |- 430
24...30 +64 | +48
i +119| +99 -120 | - 310
30.40 | .39 | + 80| +60 0 |-50 | -80 | +160 0 0|- 8o [-280|-470
4D.50 0| +97 +100| -62 -89 - 142 0 - 62| -160 | - 142 -130 | - 320
10... 84 | +70 -290 | - 480
+162 | +133 - 140 | - 340
90..85 | L45 | +122]| + 87| 0 |- 60 |-100 | +190 0 0 |- 100 | -330 | - 530
6] +192 | +148 -74 -108 | -174 0 - 741 -190 | -174 -150 | - 360
65...80 +146 | +102 - 340 | - 550
+232 |+ 178 -170 | - 380
80..100 |, 54 |+178 |+ 124 0 |- 72 [-120 | +220 0 0 |- 120 | -390 | - 600
0 [+264 [+708 |-87 |-126 |-207 0| -87|-220|-207 [1g0 [-210
100...120 +210 |+144 - 400 | - 630
+311| +233 -200 | - 460
120...140 Loa8 | + 170 -450 | -710
140...160 +63 +343 +253 0 - 85 - 145 + 250 0 0| -145 -210 | - 520
A = - 770
o 22801 1901 o0 | - 148 - 245 0 |- 100 | -250| - 245 |—2001-77
160..180 +373 | +273 - 230 | - 580
+310 | +210 - 480 | -830
| +422 [ +308 -240 | - 660
180...200 +350 | +236 -530 | - 950
o | +388] +288 | 445|172 | - 285 0|- 115 -290 - 285 |- Zzg ‘1220
+497 | +356 . - 820
SN +425 | +284 -570 | -1110
_— + 556 | + 396 -300 |- 920
+81 | +475|+315 0 [-110 [-190 | +320 0 0 |- 190 | -620 | -1240
0 [ +606+a31 |-130 |-191 |-320 0 |- 130 | =320 | - 320 [ _ 425 [-1050
280...315 +525 | +350 - 650 -1370
315..355 +679 | + 479 -360 | -1200
+89 | +590|+380 0 | -125 | -210 | +360 0 0| -210| -720 |-1560
0 504 |-140 | -214 | -350 0 |- 140 | -360 | - 350 [_ 400 [-1350
355...400 +435 - 760 | -1710
- |+587 - 440 | -1500
40040 | o7 | - [+400 | o | -135|-230 [+400| o of- 230 | - 840 | 1900
0 s om + 637 = 155 = 232 - 385 O - 155 - 400 = 3 5 ~ 480 '1650
450...500 - | +540 - 880 | -2050




ISO Alistirmalari Sapma Degerleri

TS 1845 - (DIN 7155 T1)

Normal Mil Sistemi

Olgiiler ym cinsinden (1p = 0,001 mm)

Anma | Ml Delikler Mil Delikler
olgdileri
araliklan
.'den ... Pe| N6 |MB| JB| HE s7|R7IN7|M7|K7| J7|H7|GT7|F7
dahil mm. h6
1.3 ol-6l- 4| -2 +2| +6| o]-14]-10]- 4|- 2| oOf +4|+10|+12]|+1¢
-4 |-12|-10| -8| -4| o| -6|-24|-20|-14|-12|-10| -6| O+ 2|+ E
ol-9ol-58]-1] +5| +8] o]-15|-11|- 4| 0| +3| +6|+12|+16|+2z2
3..8 .5 |-17|-13] -9| -3| o] -8|-27|-23|-16]|-12| -9| -6] O]+ 4|+1C
840 ol-12] -7|- 3| +5| +9| o|-17|-13|- 4| o]+ 5| +8|+15|+20|+2¢
-6 |-21|-16|-12| -4| o| -9 |-32|-28(-19|-15|-10| -7| Of+ 5|+1Z
10..18 ol-15]- o|- a|+6|+11] o|-21|-16]- 5| 0|+ 6|+10|+18|+24]+34
-8 |-26|-20|-15| -5| o|-11|-39|-34|-23|-18|-12|- 8| O+ 6|+1E
18:.80 o |-18]-11]- 4| +8|+13] o|-27|-20| - 7| 0| +6|+12|+21[+28]+4"
-9 |-31|-21|-17] -5 ol-13 | -48|-41|-28]|-21]|-15| -9| o+ 7]+20
30...40
o l-21|-12|- 4 |+10|+16| 0 |-34|-25|- 8| Of+ 7|+14|+25|+34[+5C
2050 | -11 |-37|-28|-20 (- 6 ol|l-16 |-59]|-50|-33|-25]|-18] - 11 0|+ 9|+25
-42|-30 '
90,08 o |-26| -14|- 5 |+13|+19| 0 |-72|-60[- 9| O+ 9|+18|+30 [+ 40|+6C
-13 |-45| -33|-24 |- 6| O0|-18 [ gl an|-39|-30|-21|-12| © + 10|+ 30
65...80 -48] -
-78|-62
80...100 'gg K
o |-30|-16|-6|+16]|+22] 0 [-93|-73]-10| O|+10|+22|+35|+47|+7"
: -15 |-52| -38[-28 |- 6| 0|-22 [T gel-a1]-45|-35]|-25|-18| Of+12[+3&
100...120 “ 101l - 78
120...140 gL e
ol-36]-20]|- 8|+18|+25| © - 12 ol + 12|+ 26| + 40|+ 54|+ 83
140...160 - 85|-50 J)
-18 |-61|-45]|-33|- 7| o0|-25|-125/-90|-52| -40| -28| - 14 0|+ 14|+ 43|
- 93| -53 |
160...180 -133| - 93 i
-105(- 60 |
180...200 151 |- 106 |
o |-41|-22|- 8 |+22]|+29 0 113 63-14 ol + 13|+ 30 |+ 46 |+ 61|+ 96|
200..225 | o0 |. 70| -51]-37 |- 7| o]-20 |- 159|-109| .60 -46| -33| -16| 0O|+15}+50
-123|- 67
225...250 T
-138|- 74
250...280
0 la7|-25|- 9 |+25 |+32| o [-190|-126}- 14| 0 |+16 |+36 |+52 |+ 69 1+108
23 |-79|-57|-41 |- 7| 0|32 a0l 78| 66 |-52|-36|- 16| O[17[+
280...315 o 202 i 130
-169 |- 87
315...355 0 |-51|-26|-10 |+29 |+36 0 |-226|-144 |- 16 0|+17 |+39 [+57 [+ 75 119
-25 |-87|-62|-46 |- 7 0 |-36 -73|-57 |- 40 |- 18 0+18 |+ 62
46 -187|- 93
355... - 244 |- 150
-209 |-103
400..450 | o | s5|-27|-10 |+33 [+40| o |-272|-166|- 17 | 0 |+18 |+43 |+63 |+ 83 1131
-27 |-95|-67|-50 |- 7 0 |-40 -80|-63|-45|-20| oOf+20|+ 68
- 292|- 172




ISO Aligtirmalar Sapma Degerleri

TS 1845 - (DIN 7155 T1)

Normal Mil Sistemi

Olgiiler um cinsinden (1 = 0,001 mm)

Anma Mil Delikler Mil Delikler
Slguleri
araliklar
..'den... H8 |H11 | F8 | E9 D10 | C11 H11 [D11 | c11 | A11
dahilmm. £h9
13 0 |+14 | +60 | +20 | +39 | +60 | +120 0| +60 | +80 | +120| +330
-25 0 0 + 6| +14 | +20 + 60 - 60 0 +20 | + 60| +270
0 +18 | +75 +28 | +50 | +78 | +145 0 +75 |+105 | +145| + 345
3.8 -30 0 0| +10|+20| +30| + 70| -75 0|+ 30| + 70| +270
0 +22 | +90 +35 | +61 +98 | 4170 0 +90 |+130 | +170| +370
6..10 | .38 0 0| +13 | +25| +40| + 80| -90 0|+ 40| + 80| +280
$0..18 0 | +27 |+110 | +43 | +75 | +120 | +205 0 |+110 |+160 | +205| +400
-43 0 0| +16 | +32 |+ 50 | + 95| -110 0|+ 50| + 95| +290
18...30 0 +33 |+130 +53 | +92 | +148 | +240 0 |+130 |+195 | +240 | + 430
-52 0 0 +20 | +40 | + 65 | +110 | -130 0|+ 65| +110| +300
30...40 + 280 +280 | +470
0 | +39 |+160 | +64 |+112 [+180 |+ 120 0 | +160 |+240 | +120| +310
40..50 - 62 0 0| +25 |+ 50 |+ 80 [ 4+200 | -160 0 |+ 80| +290]| +480
+130 +130 | +320
50...65 +330 +330 | +530
O | +46 [+190 | +76 [+134 |+220 | + 140 0 | +190 [+290 | +140| +340
85.. 80 -74 0 0| +30 [+ 60 |+100 [ 330 | - 190 0 |+100 | +340] +550
+150 + 150 | +360
80...100 + 290 +390 | +600
0 | +54 |+220 | +90 |+159 |+260 |+ 170 0 |+220 |+340 | +170| +380
oD - 87 0 0| +36 |+ 70 |+120 [ ;400 | -220 0 [+120 [ 1400 +630
+180 +180 | +410
120...140 +388 +ggg +Zc1sg
e +
0 | +63 [+250 |+ 106 |+ 185 | +305 0 |+250 |+395 = -
140...160 +460 +460 | +770
- 100 0 0| +43 [+ 85 |+145 | +210 | - 250 0 |+145 | _+210| +520
+ 480 +480 | +830
160...180 +230 +230 | +580
+ 530 +530 | +950
180...200 +240 +240 | 880
0 | +72 [+290 |+ 122 |+215 | +355 0 | +290 |+ 460
200...225 + 550 + 550 |+ 1030
-115 0 0 |+ 50 |+100 [+170 | +260 | - 290 0 |+170 | +260 |+ 740
+ 570 + 570 |+ 1110
Eelimid) + 280 +280 |+ 820
250...280 + 620 + 620 |+ 1240
0 | +81 [+320 |+ 137 |+240 |+400 | +300 0 [+8320 |+510 [ _+300 |+ 920
280..315 -130 0 0O |+ 56 |+110 | +190 + 650 - 320 0 |+190 + 650 |+ 1370
+ 330 + 330 [+ 1050
315...355 +720 +720 |+ 1560
0 | +89 |+360 |+ 151 [+265 | +440 | + 360 0 | +360 |+570 | +360 [+1200
- 140 0 0 [+ 62 [+125 | +210 [ 7g0 | - 360 0 |+210 [ ;760 |+ 1710
355...400 + 400 + 400 |+ 1350
400...450 + 840 + 840 |+ 1900
0 | +97 [+400 |+ 165 |[+290 | +480 | +440 0 | +400 |+630 | +440 |+ 1500
-1565 0 O |+ 68 [+135 [+230 | . ggg | -400 0 |+230 | 4880 [+2050
450...500 + 480 + 480 |+ 1650




PREFERRED FITS

Following Tables taken from different sources give the types of either the hole-basis or shaft-basis
preferred fits (clearance, transition, and interference).

Fits should be selected from these Tables for mating parts where possible.

PREFERRED FITS (Giesecke, ASME B4.2-1978)

150 Symbol
Hole Basis Shaft Basis* Description
H11/c11 C11/h11 Loose-running fit for wide commercial tolerances or allowances on external
2 members.
(S5
@ . . . R
9 H9/d9 D9/ho Free-running fllt flot forluse whe.re accuracy is essentlzill, but good for large 1
el temperature variations, high running speeds, or heavy journal pressures. Y
[
7] =
] Close-running fit for running on accurate machines and for accurate location at c
H8/f7 F8/h7 . 3
moderate speeds and journal pressures. g
i z
5 H7/g6 G7/hé Sliding fit not intended to run freely, but to move and turn freely and locate 5
s accurately. =
i
5 Locational clearance fit provides snug fit for locating stationary parts; but can
= H7/hé H7/hé ;
= be freely assembled and disassembled.
=
E Locational transition fit for accurate location, a compromise between
H7/ké K7/hé -
clearance and interference.
" " . . . @
H7/n6 N7/hé _I.ocatu?n.al transition fit for more accurate location where greater interference o
is permissible. o
ks £
i Locational interference fit for parts requiring rigidity and alignment with g
@ H7/p6 P7/h6 A . - : . c
2 prime accuracy of location but without special bore pressure requirements. P
Q@ i
5 . . - . - . Q
& H7/56 s7/h6 I\.‘Iedium drive fit f.or 0rd|n.ary steel parts or shrink fits on light sections, the s
tightest fit usable with cast iron. 1
[=
Force fit suitable for parts that can be highly stressed or for shrink fits where the
H7/u6 u7/hé . ; ] .
heavy pressing forces required are impractical.

*The transition and interference shaft-basis fits shown do not convert to exactly the same hole-basis fit conditions for basic
sizes in the range from 0 through 3 mm. Interference fit P7/hé converts to a transition fit H7/pé in the above size range.



Types of fitz with symbols and applications

Machine Drawing (K. L. Narayana et.al.)

Tvpe of fit Symbol of fit Examples of application

Interference fit

Shrink fit H8M8 Wheel zets, tyres, bronze crowns on worm wheel

Heavy drive fit H7/s6 hubs, couplings under certain conditions, ete.

Press fit H7/v6 Coupling on shaft ends, bearing bushes in hubs, valve

Medium press fit H7/p6 seats, gear wheels.

Transition fit

Light press fit H7/m6 Gears and worm wheels, bearing bushes, shaft and
wheel assembly with feather key.

Foree fit H7/mé6 Parts on machine tools that must be changed without
damage, e.g., gears, belt pulleys, couplings, fit bolts,
inner ring of ball bearings.

Push fit H7/k6 Belt pulleys, brake pulleys, gears and couplings as
well as inner rings of ball bearings on shafts for
average loading conditions.

Easy push fit H7/46 Parts which are to be frequently dismantled but are
secured by keys, eg, pulleys, hand-wheels, bushes,
bearing shells, pistons on piston rods, change gear
trains.

Clearance fit

Precision sliding fit H7/hé6 Sealing rings, bearing covers, milling cutters on
milling mandrels, other easily removable parts.

Close running fit H7/g6 Spline shafts, clutches, movable gears in change gear
trains, ete.

Normal running fit H7AT Sleeve bearings with high revolution, bearings on
machine tool spindles.

Easy running fit H8/e8 Sleeve bearings with medium revolution, grease
lubricated bearings of wheel boxes, gears sliding on
shafts, sliding blocks.

Loose running fit H8/d9 Sleeve bearings with low revolution, plastic material
bearings.

Slide running fit Hs/e11 Oil seals (Simmerrings) with metal housing (fit in

housing and contact surface on shaft), multi-spline
shafts.

Following Table gives equivalent fits on the hole basis and shaft basis systems to obtain the same fit.

Equivalent fits on the hole basis and shaft basis systems (Machine Drawing, K. L. Narayana et. al.)

Clearance Transzition Interference
Hole basis Shait basis Hole basis Shaft basis Hole basis Shaft basis
H7 —¢8 C8 -h7 H6-j5 J6 — h H6 —nb5 N6 - ha
HS8 - ¢9 C9 -h8 H7-j6 J7 - h6
Hi11l -cl1 Cl11 -hil1 H8 -j7 J8 = h7 H6 - p5 P6 - h5
H7 -pé p7 —h6
H7 -ds D8 = h7 H6-k5 K6 -h5
H8 - d9 D9 -h8 H7 - k6 K7 -hé H6 —1r5 E6 - h5
H11l-4d11 D11 -hl1 H8 - k7 K8 —h7 H7 -16 R7-h6
H6 - e7 E7 - h6 H6 — mb M6 - ha H6 - s5 S6 —h5
H7 - e8 E8 - h7 H7 — m6 M7 - h6 H7 -6 S7 - h6
HS - e8 ES8 —h8 HS — m7 M8 - h7 HS - s7 S8 —h7
Hé6 - 16 F6 —hé6 H7 - n6 N7 -hé H6 -t5 T6 - h5
H7 -7 F7 -h7 H8 —n7 N8 - h7 H7 -t6 T7 - hé6
H8 -18 F8-h8 HE —t7 T8 = h7
H8 - p7 P8 - h7
H6 - g5 G6 = h5 H6 —u5 U6 -h5
H7 - g6 G7-h6 H8 —r7 R8 —h7 H7 -u6 U7 -he6
HS8 = o7 G8 - h7 H8 —u7 U8 -h7




CIZELME 152 18O ALISTIRMA DERECELER] VE KAR$EL!KLARI_

Normal deilk MNormal mil
Ahgtirma
derscesl isaretier Gecmeler Isoretler
Ady Delik Mil ' Delik Mil
Hareketslz gecmeler
pS &iki gecme P8
H n5 Cakma gecme N8
l“:"s‘“ H8 k6 | Tutuk gecme K6 h5
aligtirmo i6 Kakma gecme U8
Hareketli gecmeler
h5 Kaygin gecme H8
Hareketsiz gecmeler
88/r8(") { Preste gecme S7 |
né Siki gecme N7
mé Cakma gecme M7
k8 Tutuk gecme K7
. K -
;!ncg H7 i8 okma geome J7 h6
aliglirma Hareketll gecmeler
hé - | Kaygin gecme H7
g6 | Yonm dboner gecme . G7
17 Ddner gecme | F7 R
o8 Sarbest doner gecme E8
ds Serbest gecme )
Hareketll gecmeler
Orta HE ho Kaygin gecme H8
alistirma f8 Doner gecme F8 h8
d10 | Serbest gecme D10 hg
Hareketll gecmeler
Koba h11 Koba gecme 1 H11
alistirma H11 dii » » 2 D11 h11
cli » » 3 c1i
all 3 » 4 All

(") 86 160 mm ye hkodor, r§ 160 mm den yukan coplor icin kulianibr,



CIZELGE 15.3 MAKINA YAPIMINDA TERCIH EDILEN 1SO ALISTIRMALARI

Nm : No’;r:l)ol Gecmenin Konumu Kullundddift Yerier

H8/x8 1) BOyOk tutukluk kuwvveti icin, dis-

veya uB li cark, volan ve teker gdbeklerl,

R7/h6 mil flenglerl.
S7/h8 2) Orta tutukiuk kuvveti icin, kov-

H7/s86 Pres gecmeler romo gbbekleri, GG - gbbekleri-

H7/r6 -uzerine bronz yatoklar; gdvde, te-

kerlek ve piston kollarinda yatak-
lor (88 bOyUk, r6 kOc¢cUk caplor)
icin. '

H7/n8 N7/h6 Siki gecme. Presie yapilir.| Motor miline gecen enduviler ve

gbbege gecen disliler. Mil 0zerine
gecen gbbekler ve yataklor igin.

H7/m8 M7/h8 Cokma gecme. Cekicle Bir defcya mchsus olmgk Uzere
oidukca zor yopilabilir, making ve elektrik motoru mille-

rine (d=55 il6 120 mm) gecirilmis
kcsncklar, kavreamalar ve disliler
icin,

H7/k6 K7/h6 Tutuk gecme. Ce’ciéle Kosnoklar, kavramalar, disiier, ka-
rahot¢co yaopilabilir. mal volanlar, rulmaonli  yotaklarin

ic bilezikleri, sobit tekeriekler ve
kollar icin.

H7/i6 J7/h6 Kokma gecme.. Tokmak | Kolayca cikariimasi gereken kos-
veya elle yopilabflir. noklar, disliler, tekerlekler, yataklar

/ vb. igin.
H7/h6 H7/h6 Kaygin gecme. Yagianir- | Sik sik sOkuiup tokilmas: gereken
N sa elle gecirilebilir. tekerler, tezgdhlarin hareketli ki-
simlan, yotakioann dig bilezikleri,
kavramalar ve boru merkezieme
flensgleri i¢in.

H8/h9 H8/h9 Koygin gecme. Kuvvet Mil uzerinde horeket eden trons-
sarfetmeden kayabilen misyon hareket bilezikleri, koyis
gecme pargolart, kosnaklari, el tutomaklan, digliler,

kovramalar, v.b. icin.

H7/¢6 G7/h6 Tutuk doner gecme. Fark | Kayobilir disliler, kavromaglar, pis-
edilmeyecek kador bir | ton kolu yotcgi, dicme cihazian si-
bosglukla kaydirilabilir. lindirleri icin.

H71/17 F8/h6 Ddner gecme. Fark edi- | Takim tezg&hlarinin ana yataklari,

lecek kodar bosluk vor-
drr.

krank milleri ve piston kollar yg-
toklor, batun regulotor yataklar,
kaygon muflar v.b. i¢in.




CIZELGE 15.3 MAKINA YAPIMINDA TERCIH EDILEN 1SO ALISTIRMALARI

Normal Normaol

Dol Mil Gecmenin Konumu

Kullunididt Yerier

H8/{7 F8/h® Doner gecme. Fark edi-
lir derecede bogiuk var-
dir.

Krank millerinin ang yotaklan, pis-
ton kolu yataklar, kaygin yataklor
kin.

H8/e8 E8/h8 Hofif doéner gecme Ol
dukgo blyUk bogluk var-
dir.

Tokim tezgghlorindo- cok yatakh
miller icin.

H8/d9 Do/h8 | Serbest ddner gecme.
Cok fozlo bogluk wardir.

Vinglerin ve transmisyonlann uzun
millerindek! yatoklar, avara kas-
nokior, Ziroat makinalon yataklan,
solmastra kutulan igin. :

H9/d10 | D10/h® | Serbest ddner gecme.
Cok fozla bogluk vordur.

Komalar ve kamao yuvalonnda, No-
kil vositolon ve zirgot makinclon-
nin oks burglan, tronsmisyon yo-
takkor avoro kasnaklar igin.

H11/h11 | H11/h11 | Kebo gecme 1. Parcolor
az boslukia ve bldylk to-
leransia kCice gecebilir.

Ziraot mgkinalarindo miller (zerine
vidalanmig, cakilmis veyas sikigtinl-
mi$ pargolar, ara burchar, mente-
o primler| icin,

H11/d11 | D11/h11 | Kabo gepme 2. Biylk to-
leransii.

Blyuk toieraonsh parcolonn  hore-
ketlerini devamli olarok temin et-
mek icin.

H11/¢11 | C11/h11 | Kaba gecme 3. Blyuk
bogluk ve blylk tole-
ronsli. C -

Kisa transmisyon millerl, kapotma
pimieri, v.b. iin.

H11/011 | A11/h11 | Kabo gecme 4. Buylk
tolerans ve blylk bos-
luk.

Lokomatit regiotdr milieri, yoy ve
fren cubukian icin.

-

TR

Turkish meanings of fit descriptions are given in the following.

Tutuk doner gecme: Sliding fit

Doner gecme: Running fit

Serbest doner gecme: Free-running fit

Hafif doner gecme: Close-running fit

Kaba gecme: Loose- running fit
Kaygan gecme: Locational clearance fit

Tutuk, cakma, kakma gecme: Locational transition fit

Siki gecme: Locational interference fit
Pres gecme: Force or shrink fit




Examples for using Tolerance Tables

Example: 30H7/g6 fit is given between a hole and a shaft. Determine
- the upper and lower deviation limits for the hole and the shaft,

- maximum limit of size for the hole and the shaft

- size tolerance for the hole and the shaft

- fit type between the hole and the shaft

- maximum and minimum clearances (interferences) for the fit

- variation of fit

Solution:

-Basic dimension for the interior and exterior parts (hole and shaft) is 30 mm.

-Capital letter “H” designates the hole basis system of fit is used for the mating hole and the shaft. Therefore, hole-basis
Table (see following table) is to be used.

Follow across from the group of 24...30 mm for the basic size of 30 mm to H7.

Upper and lower deviations for the hole are +21 pm = +0,021 mm and 0 um = 0,000 mm respectively.

The upper and lower deviation for the shaft are found in the g6 column. They are -7 um = -0,007 mm and

-20 um =-0,020 mm respectively.

NORMAL DELIK SISTEMI

Anma | DELIK| Gegen miller DEL[K‘ Gegen miller
Olglisu

mm p5(nS | k6| j6|hE .36 6 | N6 mzi(.kG‘jG[hB-gﬁ'
SR X

Va3

3..6

|
|
|

6...10 | |

10...14 | | i

14...18

18...24

—

|

|

%

|

|

!

+ 21 -
24...30 e I - .

1
A~

o

30...40

40...50

50...65 l

Hole:

ES = +0,021 mm (Upper deviation for hole, found from Table)

El = 0,000 mm (Lower deviation for hole, found from Table)
ES=EBO-AO

EBO = ES + AO = 0,021 + 30 =30,021 mm (Maximum limit of size for hole)
El =EKO-AO

EKO = El + AO = 0,000 + 30 =30,000 mm (Minimum limit of size for hole)
T = EBO - EKO =30,021-30,000=0,021 mm (Size tolerance for hole) or
T=ES - El =+0,021- 0,000=0,021 mm (Size tolerance for hole)



Shaft:

es = -0,007 mm (Upper deviation for shaft, found from Table)

ei =-0,020 mm (lower deviation for shaft, found from Table)
es=EBO-AOQ

EBO = es + AO = -0,007 + 30 =29,993 mm (Maximum limit of size for shaft)
ei =EKO-AO

EKO = ei + AO =-0,020 + 30 =29,980 mm (Minimum limit of size for shaft)
T = EBO - EKO =29,993-29,980=0,013 mm (Size tolerance for shaft) or

T =es—ei=-0,007 — (-0,020) =0,013 mm (Size tolerance for shaft)

Fit :
Fit type is clearance because Shaft EBO < Hole EKO

EBB = Hole EBO - Shaft EKO = 30,021-29,980 = 0,041 mm (Maximum clearance)
EKB = Hole EKO — Shaft EBO = 30,000-29,993 = 0,007 mm (Minimum clearance)

AT = Thote + Tshaie= 0,021 + 0,013 = 0,034 mm (Variation of fit) or
AT = EBB - EKB = 0,041 - 0,007 = 0,034 mm (Variation of fit)

All of these results can be obtained in AutoCAD Mechanical program as follows:

+21

For The Hole 521 3 00 or 30H7
-0.007
For The Shaft |~/ 3 O_O 020 or 3096

=20

Hal Shaft : :
L J \ 7. 'Nominal Size:30 |
d A \‘? | [Fit Name: ab T a4
e ‘ 3 Upper Deviation: -0.007 = .
ef ;‘ 4 Lower Deviation: -0.02 © 90 g
f |5 Mazimum Limit of Size:  29.993 5 3
E M || Minimum Limit of Size: 29,98 % 0
g RV H 7 o | | Dimensional Tolerance: 0.013 z T
el a 20 -
Hole | Shaft N
I | |Mating: H7/g6
E A ‘ 2 | IFit Name: H7 ‘Maximum Clearance:  0.041
EF (3 Upper Deviation: 0.021 ‘ Minimum Clearance: 0.007
F )4 @) |Cower Deviation: 0 Wariation of Fit 0.034
FG 5 Maximum Limit of Size:  30.021 ‘ _
G ‘ 3 Minimum Limit of Size: 30 Fit Type: Clearance
v “ + | Dimensional Tolerance: 0.021
I oK ” << Mating H Cancel ” Help... ]



Example: 50K7/h6 fit is given between a hole and a shaft. Determine
- the upper and lower deviation limits for the hole and the shaft,

Solution:

-Basic dimension for the interior and exterior parts (hole and shaft) is 50 mm.

-lowercase letter “h” designates the shaft basis system of fit is used for the mating hole and the shaft. Therefore, hole-
basis Table is to be used.

0
0
For shaft | 50—0_016 or 50h6

+0.007
For hole | */ 50—0018 o 50K7

-18

Example: 25H7/h6 fit is given between a hole and a shaft. Determine
- the upper and lower deviation limits for the hole and the shaft,

Solution:

-Basic dimension for the interior and exterior parts (hole and shaft) is 25 mm.

-Capital letter “H” designates the hole basis system, whereas lowercase letter “h” designates the shaft basis system.
Therefore, both Tables can be used.

For shaft _103 25?0'013 or 25h6
+0.021
+21 25 or  25H7

0

For hole




DESIGNATION of TOLERANCED INDIVIDUAL DIMENSIONS IN DRAWING (EXAMPLES)

If the deviations for
the toleranced
dimensions are shown
with only tolerance
classes ()6, H6, etc.),
then corresponding
deviations should be
given in a fit list
placed at a suitable
location (generally

above the title block!).

This can be done in

AutoCAD Mechanical.
DLT J6 a3
® L} O H 6 EG.E'IIS ig.ﬂ'lﬂ
@15 16 Bdie e
Dimen. [|FIf

;LA
////47” 81201 _
T
E O ", r\" .-""/ i /L". Lt Tl A A i 4
O x [ i 0
_I.r = q - - _l‘ -
= =4 40
9| o)
+0,01
o1 | 6 | 00
DONER PUNTA GOVDESI | 4,0 He +g.016
+0
o5 | s | 20
Dimension| Symbol | Deviations
=
a0
| S
Eﬂ (Wal | 3
i - LA o | — - |
| o
S e | ll |
|
7001
DONER PUNTA ML 88 s | geo
: +0,005
920 2 -0.004
Olgi Sembol | Sapmalar
Designation of Deviations
— . Ust sapma
+ O ¢ 0 O 9 (ES,es)

Anma digiisii

(AO) ——

@30 —O,OOLI» —-f\étl.se’ci\;oma




Designation of Limit Sizes

33,198
' 33,195 _| Alt ve Ust sinir dlgiilerinin
b= yazilmasi
33,5 min. _ i &
—~ =1 Minumum 8lgtintn yazilmasi
33.5 max. o
—~t =1 Maximum Glgintin yazimast

Designation of different deviations (No use of IT Grades)

Sapmalardan biri + digeri - ve
degerleri esitse;

33 0,1 —-I

+0,1
33-=0,2

= Sapmalardan biri + digeri - ise;

+0,2
33 +0,7

-0.1

-

-

l.

I‘ 33 0,2
-

|<

= Sapmalardan her ikisi de + ise;

Sapmalardan her ikisi de - ise;

+0,2

33 0
—l Sapmalardan biri + ,digeri 0 ise;

Sapmalardan biri 0 digeri - ise;

33-0,2
-



DESIGNATION of TOLERANCED ASSEMBLED PARTS IN DRAWING (EXAMPLES)

When assembled parts are dimensioned, the fit is indicated by the basic size common to both the components, followed
by the hole tolerance symbol first and then by the shaft tolerance symbol (e.g., ¢ 25 H7/h6, etc.,).

7,

i '
P ]
LN )
b2 A
s N>}
- - a - - = <o
r~ o~
< | < <
S| = PN
9.
S . @
= =
7 e
f v =) o
o 2 /
2
172
o 5
o
NOTE: USE ONLY ONE OF THE METHODS FOR INDICATING THE
TOLERANCED DIMENSIONS THROUGHOUT THE DRAWING
2 5 TIPS 1
7 A
\ N 454 .‘/_/,/’:,/.-
dl. ) \“\%M
OND. =
= \ o
53| S P g=t=
O [0 \ - [ OS
"I s |
o~ o | ¥
o~| € +
< | = =) ﬁ
s © s ©
% & e il ON
I ﬁ §\ \\'«
F \
*
\ /
H6/j5
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Indicating the tolerance class symbol with deviations

Letter Sizes

TS ve ISO'ya gére zorunlu, DIN'e gdre 6ngdriilen

+0,009_J

1 mm

" @30 -0,004 1

h = Yazi ylksexkligi

Symbol and Letter Sizes

T$30G7 B30 j6




Designation of deviations and limit sizes

Deviations Limit sizes

’ I

!
+0,028" (30,028
30 671+0.007) 30 G7\30.007)
7]

—

Deviations and limit (min. and max) sizes are put in parantheses

Designation of two different tolerances on the same size
In this case the dimension to which the tolerance belongs is to be indicated. See following Figure.

8 h1

4

16

GENERAL TOLERANCE NOTES:

For the sizes to which the tolerances are not assigned, tolerances should be given according to one of the following
clauses. Therefore, corresponding clause should be written near (preferably above) the title block.

General tolerance t ...... mm
(Genel tolerans: *.... mm)

All tolerances £ ...... mm unless otherwise noted.
(Toleransi verilmeyen olcgilerde tolerans: + ...... mm’dir).

All tolerances according to TS1980-f unless otherwise noted.
All tolerances according to TS1980-m unless otherwise noted.
All tolerances according to TS1980-c unless otherwise noted.
(Diger toleranslar TS1980-f'e gore)

(Diger toleranslar TS1980-m’e gore)

(Diger toleranslar TS1980-c’e gore)

Note: The linear dimension tolerances are given in Turkish standards (T$1980) as in the following Table.

Tolarans Soyutiar

kalitesl | 95.3| 3.6 | 23-30 | 30-120 | 120-200 | 400-10 | 1000-2000
{lincey | +0.05|=0,05| =0.1 | 2015 | =02 +0,3 <0.5
m(orta) | 201 |20,1 [202 | =03 +0,5 +0.8 £1,2

c (kaba) | 20,2 | 20,3 | 205 | =08 £1.2 +2 #




Designation of Angular Dimension Tolerances

601"

00 N\ 025"
600030 60°1020°0'30" \59.75"




SOME EXERCISES

ORNEK

Kullanilacak egimsiz kama:
10x8x25 TS 147 (DIN 6885)

Yarimay kama:
5x6.5 TS 147/12 (DIN 6888 B)

Yanda verilen parcadaki $26f7 ve $32h6
toleranslari i¢in asagidaki tabloyu doldurunuz?

$26f7 $»32h6
Ust 6lcii
Alt 6lci
Ust sapma
Alt Sapma
Tolerans
_%,%
CEVAP
$26f7 $32h6
Ust 6lgu 25,98 32
Alt 6lci 25,959 31,984
Ust sapma -0,02 0
Alt Sapma -0,041 -0,016
Tolerans 0,021 0,016




ORNEK

@280

| 7//////// 1

262
@70

7=
60

- W

Sekil. 2" de

a- @80H7/m6

b- @62H7/k6

c- @70H7/m6

e- 60 mm uzunluk dlctstinde asagi ve yukar dl¢t farki 0,2
dir.
Verilenler gére parcay! tekrar cizerek dl¢ctlendiriniz.
Cap olcllerine ait en blyik ve en kiiclk élctlerini tablo
yaparak yaziniz.

CEVAP
}
A'”m ) ¥
!
&l '
L
8l mé i G
s 70 mé i A
- - 62 ké G
&l H7 ' &
71 H7 '@
02 H7 = &"
Dimen. |Fit




ORNEK

M30

M 30

1 | R0,2
|
2 [ 18 R
S} ) (S}
|
!
- 135 -
Sekil.3 de;

@30 ve @45 caplari ince alistirma kaygan
gecme (normal delik sistemi),

@55 ince alistirma tutuk gegcme (normal

delik sistemi),

45 mm boyda yukari élct farki O, asag! olcl
farki -0,07mm’ dir.

Verilenlere goére parcayl tekrar cizerek
Slctlendiriniz.

CEVAP




ORNEK

290

18
4X210 Y
Z
R2 .
‘ /// /// 14
L/
1 //// Vd |
A
2 . Sl 13 : Vi :
(S) ) (S !
14 |
|
b P L
| F /// // 7% |
il Sekil.2’ de;
3 a- @50 mm capa bir mil ince alistirma siki gecme
77 olarak gececek (normal delik sistemi),
b- @90 mm ¢ap, karsiligina kaba alistirma (kaba
3 52 = gecme-2) olarak gececek (normal delik
sistemi),
Verilenlere gére parcay! tekrar cizerek
Olcllendiriniz.

CEVAP

18

#112
@136

290




ORNEK SORU  1oynik Resim, s. 295 Pr. 5.4, sekil 133

NOT: 80 &lciisii kitapta verilmemistir.

Yan goriiniiste 8 ve 5’lik delikler eksik..

...... Sekilde verilen kilavuz
620 ® - plakasinda toleranslari

40 @) | ilgili dlgulere yaziniz.
| ! o 40 blcusi icin £0.05
@_é_ _G} —O N — . 62 lgusd icin £0.02
w — c. 46 dlgusi igin +0.015
' ) > -0.010

; d. 32 dlgusiigin +0.1

© o L] ™ SRR
52 @ :lf-",l. 3 6 e. @8 dlcisii igin +g_009
- f.  @5.5 dlgls igin H11
Ay & AN YA | 9. 14.5 8lgus igin 0

- . 4@ X/ =N -0.1

| h. 60 dlgush igin -0.05
[. 5 0olclsiiicin HY

J.  Verilmeyen &l¢illerde

@5 98;;::'@ @55 -® tolerans +0.1

NN \S | N\ N NOT: Gerekli toleranslar
\ \\ [ N ‘ N \t = icin aciklama anteti
N - = veriniz.
A-A




