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EF D ONAT PLASTIC PARTS

1. Scope

This standard covers the system of dimensional tolerances for finished parts
of the thermosetting plastics and thermoplastics compounds produced by
compression melding or injection molding. This standard applies to general
dimensional tclerances as collectively specified on drawings. It is also
applicable to individual dimensional tolerances directly indicated after a
specific dimension. Mote that those directly indicated dimensional tolerances
may preferably be selected from the mmerical values specified for tolerance
classes established. The standard is also applicable to parts produced by
extrusion molding, blow molding, foam molding, sintering and cutting.

Remark:

Dimensions and dimensional tolerances control only the actual dimensions
of features, as set forth in TSZZ001G. but not its form deviations. Unless
otherwisze specified, requirements on dimensional and form tolerances shall
be treated independently.

2, Dafinitions

Definitions of texms referred to in this standard shall be as follows or as defined

in TSEZ300G.

{1 Finished dimemsions
Finished dimenaions are the dimensions of a finished part specified in
drawings cr asscciated documents, when the part satisfies the standard
environmental conditicns set forth in Section 3. For parts requiring
post-molding treatment {plating, hot stamping, vacoummetallizing, painting,
etc.}, "finished dimensicns™ refers to the dimensions of pogt-treatment
parts.

[2} Dimensions directly related to mold forms
Dimensions directly related to mold forms are the dimensions of a feature
defined by the dimensions of the mold (dimension "z in Fig. 1).

(3) Dimensicons not directly related to mold forms
Dimengiony not directly related to meld forms are the dimensions of a feature
whose fomm is defined by components of a mold. Examples are the thickness
<f the bottom and wall of a unit idimension "¢~ in Fig. 1), and such dimensions
which are affected by inserts, moving slides and cores {dimension "b" in Fig.
1.
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Explanatory notaa:

a: Dimensicne dirackly ralated to mold forms

b; Dimensiong not directly related to mold forms

c! Dimansicns not directly related to mold (holding mold)
forms in moving direction

Fig. 1 pDimensions of Plaatic Parts

[4) Contraction factor
The centraction factor, K, shall ke calculated by using the equation (1}.
The ¢ontragtion factor shall be as indicated in Table 1.

E=~A+]A- Bl ----- {1}
where,
A: contracticn along the derection of flow in %

B: contraction across the direction of flow in %

Table 1 Conkraction Factors

Contraction factor (calculation} Contraction facteor f(indicatign)
DR KA1 0 -1
1< ka2 1 -2
2 < K3 3 Z - 3
3 ¢ K@ 4 3 - 4

(3} imensional telerance groups
The dimensional tolerance groups indicake the ratios determined bymaterials,
contraction factors and tolerance levels.

(8] Form defect propensity
The form defect propensity indicates the relative trend of a molded part
to deviate from the geometry produced by the molding tool after being
injection-molded, transfer-molded or compression-molded.
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3. Standard Envirconmental Conditions

The standard environmental conditions shall comprise the following:

(1} Minimum of 24 h of time lapse following the molding and finishing of plastic
part. If not reaching 24 h, however, temperature correction needs to be
carried out.

{2) Temperature of the plastic part shall be 23%3 T,

{3} Ambient temperature shall be 23%3 T and relative himidity S0%s %,

4. Resin Classification and Dimensiocnal Tolerance Groups

Classification of resins and corresponding tolerance groups {tolerance classas

of FLTA, PLTE and PLTC) are as gilven in Tabie 2,

{1} Tolerance ¢lass FLTC
Tolerance of this c¢lass is obtained under normal preduction conditionms.

(2] Tolerance class PLTB
This class has a smaller tolerance over the tolerance class PLTC. PLTB
tolerance class can normally be attained through appropriate mold adiustment
and production control, but generally by specially controlled production
conditions.

{2} Tolerance class PLTR
This class has a smaller tolerance over the tolerance class PLTR. PLTA
tolerance class iz attained by specially controlled producticon conditions.

Remark:
Mote that carrying out mold adjustment and special production control can
lead to an increase in costs.
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Table 2 Regin Classification and Dimensional Tolerance Groups
Melding resins Conatrattion Tolacancs group |Pere defect
facrorx Tolerance |[Toleranca [Tolarance Fprnpensi:y
Lode Reain same class PLTC|clase PLTRiclasa PLTA
FF Phanol mineTal- o ko I 130 L) 110 Soall
filled
organic- 1 to 2 140 l3p 120
£illed
i [Urea. organic-filled
WF elamine, mineral-filled 4 to 1 130 120 110
WP/PF |AminofPhencl, i ca 2 140 130 1ia0
or: anic,huneral -Fillad
13 Uusaturated polyester
PE Polyethyleane, unfilled''' Z ta 3 158 140 FET LAT
PP Polypropylens, unfilied’ Hedium
Polypropylaos, mineral 1 tao 2 140 130 pFT]
(talcfehalk)-filled"!
Polypropylens, glase- Large
reinforced
FCIFE [Folychloro-trifluoro- FI -] L5¢ La0 130 Medium
sthylene
FEF Fexfluors (ethylens]
lesel resin
PA Polysmide &, &8, &18, 211, 1 te d 140 130 120
12, unfilled
Polyamlde &, 65, 634, 11, ot 1 130 120 110 Large
12, glassa-reinforced
on Folyacsesl, 1ded length T ko 2 140 130 120 Eaall
unfillagd < 150 matt’
ded length i ko 1 150 140 130 Hadium
150 ma'l?
Folyacetal, BTTE ¥ to 1 138 1a0 110 Larga
lr-infozced
FBY [Poly-botylane- 1to 2 140 130 120 Hedium
terephealata
FOly-butylene- L - TN 130 120 1182 Large
terephtalacs, glannm-
reinforced
PET la] |Polyetylena terephtalata, Emall
amorphats
PET Ik |Polystylens |Unfilies 1 to 2 140 130 130 _Hadion
l:trephtllnt-. Glams- L ko 1 130 L0 110 Large
rystalling einforcad
PPE Folyphenylene sulfide SExell
SAN tyrena-acrylopitrila
S8 Polystyrene-butadiens
ABS Acr¥lonitrile-butaditna-
SEyrune
FMMA Polymethyl methacxrylate
s Polyvinyl chioride, rigi Hedium
Note: {1}
One level higher tolerance shall appiy when the wall thickness is greater
than 4 mm. B
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specified in Attached Table 1.

determine the contracktion coefficient first.
the tolerance class of the dimensional tolerance group that has a dimensional
tolerance required due ko the function of the part.

5. Generzl Parmissible Dimensional Deviatiocn
General permissible dimensicnal deviatlon and dimensional tolerance of each
dimensional telerance group that corresponds to tolerance class shall be as

For raesins that are not listed in Table 2,

Then, see Table 3 amd determine

Contracticon Pimensional tolerance group
factor Tolerance Tolerance |[Tolerance
class PLTC |class FPLTR |class PLTA

o -1 130 128 110

1 -2 140 130 120

2 - 3 1540 144 130

3 - 4 160 150 id0

Table 2 ({Continued)
Malding cesins Contraction Talerance group Form daefect
factor Tolerance |[Tolerance |folerance propensity
Code Reain name class PLTC|class PLTB|class PLTA
Ch Cellulose acetake 1 to 2 140 130 120 Smail
CAR Callulose acetate bukyvlste
CAP Celluione acetate
propiconate
[+ Cellulose propionake
[ Folysulfone 0 to 1 130 129 114
Mod. PPO (Modified
polyphenylenspxide
PFE Folyphenylens-ethar, Medium
Lasg-reinforced
(L5 ralycarbonate Small
Folycarbonate, glass- Hedfum
rainforced
Remark:

For resins which can not ke located in Table 2, refer to Section S.

Table 3 Tolerance Classes Corresponding to Resin Contraction Factor and Dimensicnal Tolerance
Group

ikt vt followkny contid

e ? : ] Gartions wpow tha Tecelpt ol thiv]
@.ﬁ:ﬂm %mmmmm
S o i thers 318 opmeg 23 and e ke vl of Ty ot

Maov. 2005

Establishedf 5 Revised:

5

iU




CONFIDENTIAL DO NOT EEPRODVCE

TOYOTA ENGINEERING STANDARD

TSZ22205G

6. Tolerance for Angular Dimensions

(I in Fig. 2.
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Bimensional tolerance group is not applicable to angular dimensions (# in Fig.
2] indicated for the features with inclined surfaces.
for the particular angular dimension shall be selected from Takle 4 classifying
the tolerance by classes of PLTR, FLTE and PLTC in combination with basic size

The dimensicnal tclerance

e

Tl s Pt o 5 Thnd ey i perir v conoert o Tyt

Fig. 2 Example of Angular Dimensicn Indication to Inclined Features
Table 4 Tolerance for Angular Dimensicns

Basic size [Li range {mm} [Tolerance Tolerance Toclerance
class PLTC class PLTE Jjclass PLTA

10 max. 3 ° +*1 * 30 1 +1 *
over 10 Eo 5¢ incl. *z ° £g " 50 ' [ xa " 3H !
Over 50 te 120 incl. *1 ° a0 * 25 v | xqg " 20!
Over 120 0" 39 * [ g " 15 * | £0 ~ 14

|WOTES: The reckgient of thia standant shall uridertaha the g Corddantiakiny shiigations Lpom the Taceipt of 1R N
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7. Tolerances Related to Forms

7.1 Draft Angle
Unless otherwise specified, draft angles shallbe 0 to 1™ . Speclally required
draft angle must be specified on the drawing. Since all dimensicnal tolerances
apply to the basic size described on the drawing, the draft angle shall be added
inprinciple (Fig. 4 la)| to the basic formof the mold (Fig. 3. When specifying
a pegative draft angle applicable to the basic size, note a5 such clearly on
the drawing {Fig. 4 ib)}.

Fig. 3 Basioc Form

£ F1
F] i a

{n} Peoaitive Draft Angle (b} Wegative Draft Angle
Fig, & Draft Anglas

T.2Mismakch
(1) For separate-type molds
Applicable to the maxzioum of z2ll the dimensions, dencted as *Y*, in a part
(Fig. 5) and the allowable maximum value for mismatch of a separate-type mold
shall be ©.1 mm.

Parting line
7
NI
N
NN
0.1 max
¥

Pig. 5 Allawable Value for Mismatch (Separate-Type Held]l (Unit: mm}

rlurd shall .4 ‘“"“"‘*" £ic —'“"""‘“”’”‘“"““‘“" Established! 5 Revisad:
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(2} For single-type molds
Applicable to the maximum of &ll the dimensions, denoted as "Y", in a part
{(Fig. &) and the allowable maximum value for mismatch of a single-type mold
shall be 0.05 mm.

]
0.05 max

Fig. & Allowable value for Mismatch {8ingle-Typs Mold} IUnit: mm)

(3] For composite-type molds
Applicable to the maximum of all the dimensions, denoted as "¥", in & part
{Fig. 7) and the allowable maximum value for mismatch of a composite-type
mold shall be 0.15 mm.

0.15 nax 0.15 mex .15 max

T ] T

Fig. 7 Allowable Value for Mismatch {Composite-Type Mold} {Cnit: mm}

7.3Pin Holes
The allowable maximum value for pin hole depth shall be as follows determined
in accordance with the thickness ratio, 8/A, of a feature [Fig. B).
B/AAT 1: X = 0.1 mm [max.}
B/AS 2! X = 0.2 em [max.}
BfA > 2: ¥X=0.3 mm (max.)

Fig. 8 Piln Hale

NOTES: Tha recipient of this standard sheid undertaks the Ilkving conPidentiality obligaticns upes tha receign of 1] Established! 5 Revised:
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7.4 General Geometrical Tolerances

7.4.1Tolerance on Straightness
Unless individwally specified, tolerance on straightness shall be as specified
in TSZ2305G.

7.4.2 Tolerance cn Flatness
Unless individually specified, tolerance on flatness shall be as specified in
TSEZA05G.

7.4.3Tolerance on Circularity
Unless individually specified, tolerance on circularity shall be equal to the
numerical value of the diameter tolerance for a feature.

8. Indication ¢on Drawings

8.1 Generazl Dimensional Tolerances
General dimensional tolerances for molded plastic parts shall be indicated on
drawings or asagclated specificationa by the standards number of this standard,
followed by the designation for the tolerance class. Only the designation for
the tolerance class, however, shall be marked if indicating on the title block
ont the drawing.

Indication example for tolerance class FLTB:
Brawing or related document: TS32205G-FLTE
Drawing title block: PLTE

8.2 Dimensional Tolerance Individually Indicated for Basic Size
{1} A dimensiconal tolerance to be individually indicated to the basic size on
a drawing shall preferably be selected from the permissible dimensional
deviations given in Attached Table 1. The tolerances zone shall genarally
be symmetrically disposed with respect to a basic size, with one half on
the positive side and one half on the negative side.

Example:

For a basic size directly determined by the mold of 55 mm {dimension “a"}
and dimension tolerance group 140 is applied, indicate as follows:
55%£0.4

{2) Tolerances may alsoc be asymmetrically disposed with respect to a basic size,
ofn either the positive or negative side, with the tolerance zone unchangead.

Bxample:

For a basic size directly determined by the mold of 55 mm {dimension “a"]
and dimension teolerance group 120 is applied, indicate as follows:

55 or 553

@. > .w-- 3 : Adeclatiey chllpatlons upon therecalpt of thisl g oy o oy yo b pdf 5 Revlsed:
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{3} In the case where a tolerance that is smaller or larger than the dimensional
tolerance group classified by a2 specified general dimensional tolerance is
required for the basic size, such shouldbe indicated in appropriate numerical
values.

Applicable Standards
TSEZ2001G Fundamental Tolerancing Frinciple

TSZ2300G Gecmetrical Telerancing
TSZ2305G General GSeometrical Tolerances

o st b e ke e B omog S ekl e v the et o T s rablished! 5 Revised:
st gty i, e Ty e o e
e B B o e S T P R L

M os o1




CONFIDENTIAL DO NOT REPRODUCE

TOYOTA ENGINEERING STANDARD

TSZ2205G

Hote: (2}
The symbol “a™ is used for a dimension directly related to meold, "b" for

a dimension not directly related to mold, and "c" for
direction not directly related to mold.

a dimension in the moving

T e e Sty g e o ot M Coprtim e o e

%ﬁmm“““m““ Kertae tha filewing ook *'m’“mmmﬂﬂ“lEstabushedIS Revised:

MNov.2005

oy
PSR T T T A S e

1 /1




