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KES C-AO010

1. Scope of Application
This standard specifies the system of limits and fits of machine parts with sizes up to 500mm. Those

areas where the standards for special deviation (KES C-A012) and normal deviation apply are excluded

in this standard.
Remarks 1. The standard for special deviation specifies the applicatuon of special deviation on the

difference between two surfaces that has no R or surface dimension and fit, on center

distance of a hole or a shaft, or dimensions indicating home or center position of lug on
Width of edge ofa hole or a shaft.

2. When applying deviation that corresponds with this standard on machine parts OVer
500mm in size, refer to JIS B 0401.

2. Definitions of Terminology
The definitions of principal terms used in this standard shall be as follows:

(1)

(2)

(3)

(4)

(3)

(6)

Hole

This refers mainly to the cylindrical internal feature but also includes the internal feature with a

non-cylindrical section.
Shaft
This refers mainly to the cylindrical external feature but also includes the external feature with a

non-cylindrical section. _
Size

Quantity expressing magnitude of a feature. For example, diameters of a hole and a shaft and it 1S,
in general, expressed in the unit of mm.

Actual size

Size of feature as practically obtained.

Limits of size

The two extreme permissible sizes of a part determined sO that the actual size should lie between
them. i.e., the maximum limit of size and the minimum limit of size.

Maximum limit of size

The largest size pemﬁssible to the feature. (See Fig. 1)

(7) Minimum limit of size

The smallest size permissible to the feature. (See Fig. 1)
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(8)

()

(10)

(11)

(12)
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Fig. 1
Example : Maximum limit of size A=50.025 mm =49.975 mm
Maximum limit of size B=50.000 mm b=49.950 mm
Tolerance T=A-B=0.025 mm t=a-b=0.025 mm

Basic size
Size to be referred to as the standard to which the upper and lower deviations are assigned to form

the limits of size.

Deviations
Algebraical difference between the size (the actual size, the limits of size, etc.) and the

corresponding basic size, i.e., (size) - (basic size).
Upper deviation
Algebraical difference between the maximum limit of size and the corresponding basic size, 1.€.,

(maximum limit of size) - (basic size).
Lower deviation
Algebraical difference between the minimum limit of size and the corresponding basic size, 1.e.,

(minimum limit of size) - (basic size).

Zero line

In a graphic representation of limits and fits, straight line which represents the basic size, and to
which the deviations are referred. (see Fig. 2).
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Shaft Hole Shaft
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Fig. 2

Example : Basic size 50.000 mm (or size 50mm)
Shaft Hole Shaft

Basic size c=50.0000 mm  C=50.000 mm ¢=50.000 mm
Maximum limit of size  a=49.975 mm A=350.034 mm a=50.015 mm
Minimum limit of size ~ b=-49.950 mm B=50.009 mm b=49.950 mm
Upper deviation d=-0.025 mm D=+0.034 mm d=+0.015 mm
Lower deviation e=-0.050 mm E=+0.009 mm e=-0.010mm

(13) Tolerance
Difference between the maximum limit of size and the minimum limit of size, 1.3., the difference
between the upper deviation and the lower deviauon

(14) Tolerance zone
In a graphic representation of tolerances, zone comprised between two lines representing the

maximum and minimum limits of size and defined by the magnitude of the tolerance and by its

position in relation to the zero line. (See Fig. 3)
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Fig. 3
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(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

KES C-AQ010

Fundamental deviagon
The deviation that is used as a basis for defining the relationship between limuts of size and basic

size. It is either the upper deviation or lower deviation depending on the type of hole and shaft.

(See Fig. 3)

Remark: Generally, between the upper and the lower deviations, the one nearer o the zero line is
the fundamental deviation. It is the dimension that is applied to each type of the hole

and the shaft throughout all the grades.

Grade of tolerance

In this system of limits and fits, a group of tolerances belonging to the same level of accuracy for
all basic sizes

IT standard tolerance

Any tolerance belonging to this system of 1imuts and fits

Fit

Relationship resulting from the difference, before assembly, between the sizes of the hole and the
shaft.

IT standard tolerance

Difference between the sizes of the holz and the shaft when the size of the hole is larger than the
size of the shaft. (See Fig. 4)

[nterference

The difference between the sizes of the hole and the shaft, before assembly, when the size of the

hole is smaller than the size of the shaft (See Fig. 5)
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Fig. 4 Fig. 5

Variation of fit

Algebraical sum of the tolerances of the hole and the shaft to be assembled

Clearance fit

Fit which always provides a clearance in assembly. Namely, in a graphic representation of this
fit, the tolerance zone of the hole is entirely above that of the shaft. (See Fig. 6)

[nterference fit

Fit which always provides an interference in assembly. Namely, in 2 graphic representation of
this fit. the tolerance zone of the hole is entirely below that of the shaft. (Fig. 7)
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