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INTERNATIONAL STANDARD

1SO 8015-1985 (E)

Technicai drawings — Fund

e e mem am = m-

mentai tolerancing principie

1 Scope

This Interpational Standard specifies the principle of the re-
lationship |between dimensional (linear and angular) tolerances
and geomegtricai toierances.

2 Field of appiication
The specified principle shall be applied on technical drawings
and relatef technical documents to
— lirear dimensions and their tolerances;
— arngular dimensions and their tolerances;
— ggometrical tolerances;
which deffne the following four aspects for each feature of the
part:
—  sige;
—  fdrm;

— ofientation;

ocation.

3 Refe¢rences

1SO 286/1, /SO system©f Jimits and fits — Part 1: Bases of
tolerancef, deviations and fits.V

ISO 1101| Technicat drawings — Geometrical tolerancing —
Tolerancihg ,6f \form, orientation, location and run-out —
Generalities, -definitions, symbols, indications on drawings.

Therefore, where no relationship is spécified, the geometrical

tnlavaman arm (H ~A H
tolerance applies regardless of feature’ size, and the two re-

quirements are treated as being dnrelated.
Consequently, if a particularrelationship of
— size and form,7or

— size and orientation, or

— size and location

is required, it shall be specified on the drawing (see clause 6).

5 Tolerances
5.1 Dimensional tolerances

5.1.1 Linear tolerances
A linear tolerance controls only the actual logal sizes (two-point
measurements) of a feature, but not its fgrm deviations (for
example circularity and straightness deviatipns of a cylindrical

feature or flatness deviations of two parallel plane surfaces).
(See IS0 286/1.)

Form deviations shall, however, be controllgd by the following :

— individually indicated form tolerances;

— general geometrical tolerances;

ISO 2692, Technical drawings — Geometrical tolerancing —
Maximum material principle.?)

4 Principle of independency
Each specified dimensional or geometrical requirement on a

drawing shall be met independently, unless a particular re-
lationship is specified.

1) At present at the stage of draft. (Revision of ISO/R 286-1962.)
2) At present at the stage of draft. (Revision of 1ISO 1101 /2-1974.)

— envelope requirement.

NOTE — For the purposes of this International Standard, a single
feature consists of a cylindrical surface or two parallel plane surfaces.

There is no control of the geometrical interrelationship of individual
features by the linear tolerances. For example, the perpendicularity of
the sides of a cube is not controlled and, therefore, it requires a perpen-
dicularity tolerance dictated by the design requirement.
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5.1.2 Angular tolerances

An angular tolerance, specified in angular units, controls only
the general orientation of lines or line elements of surfaces, but
not their form deviations (see figure 1).

The general orientation of the line derived from the actual sur-
face is the orientation of the contacting line of ideal geometrical
form (see figure 1). The maximum distance between the con-
tacting line and the actual line shall be the least possible value.

Form deviations shall, however, be controlled by the following :

— individually indicated form tolerances;

— general geometrical tolerances.

5.2 Geometrical tolerances

Geometrical tolerances control the deviation of
from its theoretically exact

the feature

Contacting line

45%:20

Actual lines .
Contacting

line

Figure 1

— form, or
— orientation, or

— location
regardless of the feature size.

The geometrical tolerances. will, therefore, apply in
of the actual local sizesof individual features (s¢
The geometrical deviations may be at a maximu
not the cross-sections of the respective fea
maximum material‘size.

dependently
te clause 4).
whether or
res are at

For instance, a shaft with maximum material size at any cross-

section may have a lobed form deviation within t
tolerance, and may also be bent by the am
straightness tolerance [see figures 2a) and 2b)].

0,06

0,02

#150-h7(00s)

Maximum limit of size

a) Drawing indication

Maximum circularity deviation

V(resulting from a lobed form)
<Q Maximum limit """dmu-m-sffaégh-tﬁess—

he circularity
bunt of the

of size ] deviation ]

/ \

/ Any cross-section

0,06

b) Interpretation

Figure 2


https://standardsiso.com/api/?name=e8f410d158e1673cd226191f5b421ff6

ISO 8015-1985 (E)

6 Mutual dependency of size and geometry
Mutual dependency of size and geometry may be called for by

— the envelope requirement (see 6.1);

— the maximum material principle (see 6.2).

6.1 Envelope requirement

For a single feature, either a cylindrical surface or a feature established by two parallel plane surfaces (feature of size), the envelope

requirement may be applied. The requirement means that the envelope of perfect form at maximum material size of the feature shall
not be violgted.

The envelgpe requirement may be indicated either

— by [the symbol @ placed after the linear tolerance [see figure 3a)], or

— by reference to an appropriate standard which invokes the envelope requirement.

Example: | Envelope requirement applied to a cylindrical feature

a) Drawing indication

150 h#(-5o.) ®

Figure 3a)

b) Furctional requirements:

— | The surface of the cylindrical feature shall not extend beyond the envelope of perfect form at maximum material size
of ¢ 150.

— | No actual local size shall be less than ¢ 149,96.
This mgans that the actual part shall meet the following requirements:

— | eachiactual local diameter of the shaft shall remain within the size tolerance of 0,04 and, therefore, may vary between
© 150.4nd '» 149,96 [see figure 3b)];

dq, dy, d3: actual local diameters

Figure 3b)
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—  the entire shaft shall remain within the boundary of the envelope cylinder of perfect form and of @ 150 [see figures 3c)
and 3d)].

Envelope of perfect form
Liat maximum material size

¢ 150
149,96
¢ 150

Actual local
diameters

Figuie 3c)

Envelope of perfect form
at maximum material size

9150

\Actual local
diameters

® 149,96

Figure 3d)

Hence it follpws that the shaft shall bé exactly cylindrical when all actual local diameters are at the maximum material size of @ 150
[see figure 3e)].

Envelope of perfect form
(at maximum material size

@150
® 150

L Actual local diameter

Figure 3e)
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