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Fits and Tolerances




htroduction:

This section, based on the International
Standards Organisation (ISO) system
introduces the engineering concept of
sizing parts before fitting them together
to achieve a desirable relative motion
between them.
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'Introduction:



| Introduction:
In manufacture it Is Impossible to produce components to an exact
size, even though they may be classified as identical.




| Introuction:

In the most precise methods of production it would be extremely
difficult and costly to reproduce a diameter time after time so that it
was always within 0.01 mm of a given basic size.

Industry however does demand that parts produced shall be between
a given maximum and minimum size.
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} Introucion:

Shaft:

A shaft is defined as a member which fits into another member. It may
be stationary or rotating.

Hole:

A hole is defined as a member which houses or fits the shafts. It may
be stationary or rotating.




' Introduction: e s
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| Introduction:
Deviation
This is the algebraic difference between the basic size and the actual

size. The extremes of deviation are referred to as the upper and
lower deviations.

Upper deviation = algebraic difference between the basic size and
the maximum allowable size

Lower deviations = algebraic difference between the basic size and
the minimum allowable size
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' Introduction: T

Tolerance B
Tolerance is defined as the difference between =SS
the maximum and minimum limits of size for a «———— Upper Limit
hole or shaft. v v

It is also the difference between the upper and
lower deviations.

Tolerance = the maximum limit — the minimum limit.
Or

Tolerance = the upper deviation- the lower deviation.
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| Introduction:
Fit

A fit may be defined as the relative
motion which can exist between a
shaft and hole resulting from the final
sizes which are achieved Iin their
manufacture.
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Fit

_t['oduction:

There are three classes of fit
common use:
Clearance.
Transition.
Interference.
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Fit_Types:

Clearance Fit

This fit results when the shaft size is always less than the hole size for all
possible combinations within their tolerance ranges. Relative motion between

shaft and hole is always possible.

The maximum clearance = the maximum hole size - the minimum shaft size.
The minimum clearance = the minimum hole size - the maximum shaft size.
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Fit Types:

Transition Fit

A pure transition fit occurs when the shaft and hole are exactly the same size.

The maximum interference = the minimum hole size - the maximum shaft size.
The maximum clearance = the maximum hole size - the minimum shaft size.
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" Fit Types: =
Interference Fit
This is a fit which always results in the minimum shaft size being larger than the

maximum hole size for all possible combinations within their tolerance ranges.
Relative motion between the shaft and hole is impossible.

The maximum interference = the minimum hole size -the maximum shaft size.
The minimum interference = the minimum shaft size - the maximum hole size.
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Fit Types:

COMPARISONS

MAX M UM
CLEARANCE

N

A

MAXIMUM
CLEARANCE

V727

e

%
D

MM MU M

CLEARAMCE

(FOSITIVE
ALLOWANCE]
MAXIMUM

__ BASIC_SIZE

INTERFERENCE

[NEGATIVE
ALLOWANCE |

BASIC SIZE

BETWEEN THE THREE CLASSES OF FIT USING THE
UNILATERAL HOLE BASIS SYSTEM.

Ed
E-"’fj
rl.L-*

i
I
|
|
|
|
|

.

CLEARANCE FIT

N

TRANSITION FIT

(b)

NN

MAXIMUM INTERFERENGE
[NEGATIVE ALLOWANCE)

MINIMUM
IMTERFEREMNCE
BASIC SIZE

INTERFERENCE FIT.




Specifying Tolerance and Fit:
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] Sgeci_i_‘y ing To_Ie_rance and Fit:

e
+0.02
Example1:  a0+o9,
Basic type |Upper Lower Max. Min. Tolerance
size deviation | deviation Dia. Dia.
40 ? +0.02 +0.01 40.02 40.01 0.01
Example2:
Basic type Upper Lower Max. Min. Tolerance
size deviation deviation | Dia. Dia. rm
19 |hole| O | -003| 19 [1897| 003 | _ |
19 |Shaft| +0.05 | +0.02 | 19.05 | 19.02 | 0.03 ‘
— g 19.05
= - . 19.02
Fit Max. Min. Max. Min.
type Clearance Clearance interference interference
Interference fit | _ |  _ 008 002 ;} |
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" Specifying Tolerance and Fit:
Tolerance symbols:

These are used to specify the tolerance and fits for mating
components.

For example, 40 H8f7:
The number 40 indicates the basic size in millimetres.
Capital letter H indicates the fundamental deviation for the hole.
Lower-case letter f indicates the shaft.
The numbers following the letters indicate corresponding IT grades.

Fundamental deviation " B




Specifying Tolerance and Fit:

Two ways of indicating tolerances on technical drawings
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Introduction:

Tolerance Grade Chart
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Introuction:

Tolerance Gra,de Chart
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._ Sgecii_‘y ing Tolerance and Fit:

Example 3:

Find the fit type, max. and min. clearance or transition fit for
the following:

e

30 K7-r6
Basic size | type Upper Lower Max. Min. Tolerance
deviation deviation Dia. Dia.
30 Hole 0.006 -0.015 | 30.006 29985 | 0.021
K7 | |
30 Shaft 0.041 0.028 30.041 30.028 0.013
ré
Fit Max. Min. Max. Min.
type Clearance Clearance interference interference
Interference fit E : 0.056 0.022
_J—_HI.. Interference = Min. Interference
50 JS7-h6 =W
10 N7-p6




