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1. Scope
This standard covers the fundamental principle of the relationships between
linear (length and angle} tolerance and gecmetrical (form, orientation and
lecaticn}? tolerances used on drawings and related technical documents for

antemobile parta.

2. Definitions
pefinitions of major terms used in this standard are according to T5Z2300G.

3. Principle of Independency
Each specified linear tolerance and geomstrical tolerance on a drawing shalil
be applied independently, uniess a particular reiationship' is specified. Each
walue shall be handled as irrelevant and mect the requirements. If a particular
relationship batween size, form, crientsaticn and location is required, it shall
be specified on the drawing {see Secticns 5.1 and 5.2).
Wote: (1)
Particular relationship refera to the envelope requirement, the maximum
material principle and the least material principle.

4. Tolerances

4.1 Linear Telerances

(1} Length linear tolerance
A linear tolerance controls only the actval local sizes'® of a feature, but
not its formdeviations |for example, clrcularity and straightness deviations
of a cylindrical feature or flatness deviations of two parallel plane
surfaces).

Wote: [2)
The size actually determined by two-point measurement.

{21 An angular tolerance that ls specified by the unit of angle cantrois the
general orientation™ of lines or line segments structuring surfaces, but
not their form deviations.

Mote: L3}

Tha general orientation of the line derived from the actual surface is the
orientation of the contacting line of ideal gecmetrical form (Fig. 1}. The
maximum distance bekwsen the contacting line and the actual line shall ke
the least possible walue:

Prepared and Wrltten by Engineering Data Controd and Management Div.

"""ﬁ;‘;"""ﬂ:"";}':"'éi'a.'];-;l;n”"ﬁé' '1:'""""""‘“ -] |n:ﬂ[& HQIQE CORPORATION
NeexXin atad -
... Emgineering Data B A g R vieeeeees | Established! 3 Revised:

Engineering Data Conktrol & Management piv. Jun. 20056

NOTES: The reciplanc sf Ehis standard shaill underiske thé dollowing confldentality sbligallens upen the receips of thiy s1andard.
» The retigdinnt shall discard by shredding o [ire. of return oo Topeta Mover Corperatlon 4l appreprints, the documanta conteined In thie 1tandecd
when they are ks [snger oecassary due ta the tarminatinn of the work concerned o the revislen of corrent vectlen of Lhis standard.
» This suandacd and 1 he techaical Infermation ralatad therere are owned by and under sole concrol of Toysta Moter Corporstien. Thay shall nst be
disclosed in whale mor In parl te any thled party srithoot prler written cossent of Toyots Meier Coraocaties,

1+ 5




CONFIDENTIAL DO NOT REPRCDUCE

TOYOTA ENGINEERING STANDARD | TSZ2001G

Contacting
line

Contacting

Fig. 1 Angularzr Toclesrance

4.2 Geometrical Tolerances

Geometrical tolerances contrel the deviation of the feature from ics
theoreticallyexactform,orientatimnorlocationregardlesuofthefeatureaize.
The geometrical deviations may be, therefore, at a maximum whether or not the
cross-sections of the respective featurea are at maximum material size. For
instance, a cylindrical shaft with maximum material size at any cross-secticn
may have a lcbed form deviation within circularity tolerance, and may alsc be
bent by the amcunt of the straightness tolerance (see Fig. Z}:

Haxiznum Maxioum

linit of atraightnesa
g% size mgf-.;m
wt 3 s-
: g8
s
{a} Specificaticna on drawing (b} Interpretation

Fig. 2 Linear Tolerance and Geometzical Tolerance for Cylindrical Shafg

%, Mutual Dependency of Size and Geometrical Characteristics
Mutual dependsncy of size and geometrical characteristics may be called for by
indicating the envelope requirement, the maximummaterial principle or the least

material principle on the drawing.
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5.1 Envelope Reguirement
Envelope requirement shall be applied Lo a single feature, in other words, to
a feature {size feature) that is determined by cylindrical aurface or a feature
established by two parallel plarne surfaces. This requirement indicates that
a feature shall not exceed the envelope of a perfect form at maximum material
size.

Reference:
It is recommended to apply this requirement to a feature that has engagement

function.

{1) Drawing instructlon
®hen the envelope requirenent 1s applied, the symbol € shall be placed after
the linear tolerance {Fig. 2}.

336h7(3u) ®

Fig. 3

{2) Requirements on function
The reguirements indicated in Fig. 3 for function shall be as follows;
fa] The surface of the cylindrical feature shall not exceed the envelope
of perfect form at maximum material size of #36.
it} The actual local size at a position selectedarbitrarilyonthe cylindrical
feature surface shall not be smaller than *35.975,

These requirements indicate that the actual each part of the feature must

meet the following requirements.
{a) Individval actual load diameter (Fig. 4) of a cylindrical shaft shall
be with %35,975 to 36 and within the tolerance of $.025, and i= allowed Lo

fluctuate freely in the range of *#35.575 to 36.

- _L " da, d3, da: Actual local diameter
- o =
e —1-—4

Fig. 4
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{b} The entire cylindrical shaft shall he in the border of envelope cylinder
of a perfect form with a diameter of 36 (Figs. 5 and &).

Envelope of perfect form Envelopa of perfect form
at marimum materisl size at maximum material size

]
. _

Actual locel |Actusi local
diameter diapeter

Fig. &

&38

$36
36, 875
+36

Therefore, if all indiwidual actual load diameters are ¥ 36 at maximmmaterial
size, the shaft must be of precise cylindrical shape (Fig. 7).

Envelope of perfect form
at maximum materiazl slze

1

3 5

$38
$36

Actual locsl
diametsr

Fig. 7

5.2 Maximum Material Principle and Lsast Materiail Principle
If for functional and economic reasons there is @ requirement for the mutual
dependency of the size and geometry of the feature(s), then the maximum or the
least material principle may be applied by marking # for the former and & for
the latter on the drawing [(see TSZ23000).
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TSZ2208G
T522300G
TS22305G
T5%23066

6. Marking on Application of Principle of Independency on Drawings

Drawings to which the principle of independency applies shall be identified by
being marked in the tolerance principle celumn of the title bleck as "TSEZ001G™.
In case where this indicatlon is given, the general geametricé.l telerance value
or the grade symbol specified in TS5Z2305G, TS22306G and TSE2200G shall be marked
on the general geometrical tolerance column (Fig. 8). If this indication is
absent, tha same value as the value of the linear tolerance shall be applied
a3 gecmetrical tolerance wvalue.
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Applicable Standartis

Systemof Tolexances and Machining Allowances for Raw Castings
Geometrical Tolerancing

General Gacmetrical Tolerances

General Gecmetrical Tolerances for Welded FParts
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