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1. Scope of Application

This standard specifies the definitions and designations of the formal deviations, orientational

deviations, locational deviations, and run-outs, of the considered objects, hereinafter generically

referred to as the “geometrical devianons™.

Remarks

KES A-C004

1. The methods of designation and diagrammatical indication of geometrical tolerances

which are the permissible values of geometrical deviations shall be based on
KES A-DO006 (Indications of Geometrical Tolerances on Drawings).

2. The types of geometrical deviations shall be as shown in Table 1

Form deviations

|

|

I Profile of any surface

Table 1. Types of Geometrical Deviauons

Tvpes
Straightness
| Flatnesé
Circularity

Cvlindncity

I-_-_ L il

Applicabie ieatures

Single feature

-Profile of any line

I_ Parallelism
Onentauonal I . .
o i Perpendiculanty

deviations

Angulanty

Positional deviation
Loc-anional Coaxiality and concentricity
deviations

Svmmetricity

Circular run-out )
Run-outs

2. Definition of Terminology

Total run-out

Single features or
related features

Related feature

The definitions of the main terms used in this standard shall be as follows :
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(1) Feature
A point[Fig. 1(a)), line[Fig. 1(b)], axis[Fig. 1(c)], surface[Fig. 1(d)], or median surface
[Fig. 1(e)] as the object of geometrical deviauons.

(a) (b) (c)
Center of Center of Edge of Axis of Axis of
Sphere Circle Tnangular Hole Concentric
Column Holes

(d) - (e)
Surface Median Line of
of Parts Two Part Surfaces

(2) Single feature

A feature for which geometrical deviations are determined without relation to datum{Fig. 2(a),

(b), (c)]s.

Circumference Edge of - Surface
of Cylinder - Trianguiar Column of Parts
(Circulamty) (Straightness) (Flatness)

Fig. 2
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(3) Related feature

A feature for which geometrical deviations are determined in relation to datums

(a) (b)
Inclination of Vertical Plane Inclination of Upper
to Horizontal Plane Center Line to Lower Center
(Perpendiculanty) Line(Parallelism)
- — ¢
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e
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(4) Datum _
A theoretically exact geometrical reference established for determining the orientational
deviation, locational deviation, runouts, and the like of a feature (Fig. 4)
For example, where the geometrical reference is a point, straight iine, axial straight hine ('),
plane, or median plane, it is referred to as a datum point, datum straight hne, datum axial

straight line, datum plane, or datum median plane, respectively.

-Note () The axial straight line means an axis without any formal deviation, that :s, an axas which 1s
| a geometrically exact straight line.
Remark: Details about datums shall be as specified in KES A-BO18.

Datum Feature (4)

WAL

A \\\\\\\\\\\\\\\\\\\

Datum (2)

Practical Datum Feature = Contact Plane (3)

-—

Fig. 4

T

Note (°) An absolutely correct feature that 1s invisible.
(®) An actual plane that has a sufficiently correct feature used by contacting with the datum

feature to establish a standard (Example : surface plate, bearing, mandrel).
' (*) An actual feature of an object used to establish a standard (Example : The surface or a hole
- of parts).
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(5) Straight line feature
A feature which 1s specified to be a straight line from the functional point of view. For
example, a cross-sectional profile line which appears on the cross-section when a plane feature

15 cut with a plane normal to 1t, an axis, a generator of cylinder, a knife edge, or the like.

(6) Axas
Among straight line features, the line connecting the centers of cross-sectional profile lines ()
on the respective cross-sections of a considered object specified to be a cylnder or rectangular
parallelepiped. |
Note (°) The center of a cross-sectional profile line means, in a considered object specified to be a
- cylinder, the center of the smallest circumscribed geometrically exact circle (in the case of
a shaft) or that of the largest inscribed geométrically exact circle (in the case of a hole) of
‘that cross-sectional prbﬁle Iine{Fig. 1(c)].
On the other hand, 1n a considered object specified as a rectangular parallelepiped, 1t
means the center of the smallest circumscnbed geometnically exact rectangle (in the case
- of a shaft) or that of the largest inscribed geometrically exact rectangle (in the case of a

. d
hole) of that cross-sceuonal profile hine.

(7) Plane feature
A feature specified to be a plane from the functional point of view[Fig. 1(d)].

(8) Median surface
Among plane features, the surface containing the median point of the straight line connecting

two corresponding points on two surfaces which are specified to be symmetric with respect to

the plane[Plane 1(e)].

(9) Circular feature
A feature speciﬁed_ to be a circle from the functuonal point of view. For example, a circle as a

plane figure or a circular cross-section of a revolutional surface(Fig. 6).
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(10) Cylindncal feature
A feature specified 1o be a cylindrical surface from the functional point of view(Fig. 7).

Fig. 7
(11) Profile of line
The outline as an element of a surface specified to have a given form from the functional
point of view(Fig. 8).
Fig. 8

(12) Profile of surface
A surface specified to have a given form from the functional point of view(Fig. 9).

L
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Fig. 9

3. Table for the Area Designating Geometrical Deviations and Variations

The table for the area designating geometrical deviations and variations are as in the Table 2.
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Table 2. Table for the Area KES A-C004

Designating Geometncal Deviations and Variations

B [ I D B R 1. T
Area designanng devianons madeof | ouddeof | muddle of madeof | muddieof | muddkeof inside of
arckor | concentne | 2 knes with | cvimder cvinder 2adeswith | square
sphere (amcke | same length with same distance | cohumn
| or parailel thesame | o paralle]
hines | axis planes
, - dameter | ditance | distance diameter | difference | dstance cistance of
Value of deviations | ¢ o | indiiof | between of cylinder | ofradiiin | between | 2 planesof
asphere | 2cgddes | 2linesor Jevimders | 2planesor? | square
Geometrical deviations 2 straight lines paraliel planes | cohamm
4.] | Straighmess | (1) 1 drecoon | SR R
(2)two directions nomal to each other '
6 wepeid dci | o O
(4) surface element o* | | !
42| fatmess | ‘ o]
—— — ——— - . S S — — ‘
431 cvimdnaty Sh
. . , - NS SV S—
44| crodav SR
45| pofieoflne B | z | ' : +
46| profie of surface i o,
e ———— —r—-—-—-—-——-————-_-— : ---JF—- S T TR - — . -
4.7 | parallelism | (1) straight (@) 1 direction | i l | 5 |
fire feawre | (b) 2 drections | | |
| and daturn a2l to | O
| ot ine cmhcﬁﬂ o ; I :
' (C)&Bm'cn | | ShE |
I Q) straigt fne feanre ar | | | .
- plane feanre and damm plane | | i ~ |
(3) plae feaure and deturn smiots e | i l 1‘! | oh
4.8 | perpendic- | (1) straight line featre or plane | | | | | o
ularity feanre and datum straight line | | . )
| (2) swraigtu bine | (2) 1 cirection i i ' s
| feature and | (b) 2 directions | ] '
- daumn plane|  normal ' | | |
to each other | I r C
[C}LE'IMCC[ | o E | ;
. arecaon | ] .
(3) plane fearure and damm plane i c*
49 {angularity | (1) straight ine | (a) on the same | .
feanre and plane ! .r i 2
daturn (b) not on the | * -~
staghtlne |  same plane ~
(2) saght ine feanare and danum plane o
(B)MBfmxcaﬂMngIhrumn;ht O 1 -
4.10| criersasional | (1) point o | | |
_‘ . . - - r : I':l - : —
VIS | (2) sty (a) 1 direction i N | | . z ' _
Ime feamare | basis: on 1 plane o
{ (b) 2 directions
noomal ®
toeach other ] |
(c)mmeciﬁﬁi__. | O
(3) plare feanme _ | o
4.11| coaxiality | coaxiality | Ok
4.12| symmeiciry ?;gasx;alhn (a) datum median - A -
- . ’ a 1
plare | s
(&) axs I [ T
stagt e @,
(.’thmm norrmal 10 each other)
(a) dam aas
ci:re_ctrnh A
(dwecbons )
b) ﬁnm .
Remarks 1. Cocular nan-out of 4.13 and 10tal nm-out of 4,14 are ormitiad. 6/24 B
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4. Definition and Indication of Deviations

4.1 Straightness
Straightness shall mean the size of deviation of a straight line feature from the geometrically
exact straight line, hereinafter referred to as the “geometnical straight line . Straichtness shall be
represented as “straichtness ___mm" by the following methods according to the size of the region

occupied by a straight line feature.

(1) Straightness in one direction
Straightness in one direction shall be represented by the distance () between the two planes 1n
the case where the distance between the two parallel planes becomes minimum when the
considered straight Iine (L) is held between the two geometrically exact parailel planes,

hereinafter referred to as the “two geometrical parallel planes™, normal to that direction (Fig. 10).

One direction

Remark: Where the said direction is, for example, a horizontal direction or a vertical direction.
the straightness shall be referred to as “straightness in horizontal direction” or

“straightness in vertical direction”, respectively.

(2) Straighmess in two directions normal to each other

| Straightness in two directions normal to each other [for example, the honzontal and vercal
directions referred to in the Remark 4.1 (1)] shall be represented by the distances (f 1. f 2) berween
two planes (that 1s, the lengths of two sides of the rectangular parallelepiped defined by two sets of

two paralle] planes ) in the case where the two distances between two parallel planes respecuvely
become minimum when the considered straight line feature (L) is held between two sets of two

geometrical parallel planes respectively normal to those two direcnons (Fig.11).

Two directions

HT{
e al
Fig. 11
(3) Staightness without specified directions
Straightness in the case where no directions are specified (for example, the straightness of the axas

of a cylinder) shall be represented by the smallest diameter ( f ) of the cylinder among the
geometrical cylinders containing the whole of the considered straight line feature (L) (Fig. 12).
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