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1. Scope
This standard covers the general properties of polypropylene resin nolding
materials. The pol ypropyl ene resin nolding materials dealt with herein shal
basi cal | y be defi ned as t hose obt ai ned vi a di rect pol yneri zati on, and t hen added
with coloring agents or additives as required (hereinafter referred to as
"mol ding materials"). (If polymer blendis necessary inputtinginto practical
use a material procured in a foreign country, the standard nmay be applied to
this material.) The nolding materials shall nmeet a part performance criteria
and naterial specifications which are specified in separate standards.
The parts nmade of materials provided by this standard shall conform to
prohi bitions and restrictions for substances of environnental concern in
TSZ0001G Exenpt uses specified by EUELV Directive shall conformtothel atest
version of the Directive.

2. Cassification and Designation
The cl assification and desi gnation of nolding materials are specifiedin Table
1. Wenanolding material requires special performance, the foll ow ng suffixed
letters are added to the material codes.
"L": Light resistance
"W: Weatherability
"H': Heat aging resistance
Example: TSM5514G-1L

Suffix
Class

Prepared and Written by: Engineering Administration Div.
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TSMD501G (for the old
In either case,

mat eri al

Table 1
Cl ass Material s Composition Maj or application
code

Class 1 TSM5514G- 1 Homopol ymer polymerizing of[Suitable for the production of
propyl ene. parts not requiring i mpact

resistance.

Cl ass 2 TSM6514G- 2 High flow type of copolymer(|suitable for parts requiring
consisting of propylene and|medium i mpact resistance.
et hyl ene.

Class 3A |TSM5514G-3A |High flow type of highly|Suitable for |arge or thin parts
crystal copolymer consisting|requiring hi gh i mpact
of propylene and ethylene, |resistance.

Class 3B |[TSM5514G-3B |which contains relatively|Suitable for large or thin parts
mor e et hyl ene t han propyl ene. [requiring hi gh i mpact

resistance, especially at |ow
temperature.

Cl ass 4 TSM5514G- 4 Hi ghly crystal copolymer, |suitable for parts by blow,
whi ch has rel atively highmelt|molding and extrusion, also
viscosity, consi sting of lincluding vacuum formng with
propyl ene and ethyl ene. extruded sheet.

Class 5 TSM5514G- 5 Hi ghly crystal copol ymer |Especially suitable for parts
consisting of propylene and|requiring better characteristic
et hyl ene. of integral hinge use.

3. Quality

or
JI S standard,
quality shall

The properties of thenoldingmaterialsshall betestedinaccordancew theither
of the standards shown bel ow.
TSMD506G (for the new JI'S standard, | SO st andar d)

or ASTM st andar d)
be checked for

requi renents shown i n Tabl e 2 or 3, and Tabl e 4, under test conditions specified

the fulfillnment of

inSection4. Test resultsshall beevaluatedaccordingtothecriteriadescribed
in Section 5. However, TSMD506G shall be used if the standard to be used is
not specified.
Table 2 Ceneral Mechani cal Property Requirenent (Under | SO Conpliant Test Method)
Test item Class 1 Class 2 | Class 3A | Class 3B | Class 4 Class 5
Specific gravity 0.90 to 0.89 to 0.89 to 0.89 to 0.89 to 0.89 to
0.92 0.93 0.92 0.91 0.92 0.91
Tensile test |Yield stress| 26 m n. 21 mn. 19 mn. 22 min.
( MPa)
Deformati on at Report
break (%
Tensile 1020 m n. [1040 m n. | 815 m n. 940 m n. 610 m n.
modul us ( MPa)
Charpy impact|o3 *C npotched| 1-9 mn. |58 mn. |[6.0 mn. 10 m n. 4.5 mn.
strength (kJ/ nf)
-30 C notched --- 2.8 mn. 3.5 mn. ---
(kJ/ nf)
Brittleter’r‘perature(oc) --- 10 max. 0 max. -15 max. 5 max.
Defl ection 1.8 MPa (°C) 48 min. 43 min. 33 mn.
temperature o - - - - -
under | oad 0.45 MPa ( C) 92 min. 80 m n. 72 mn. 78 mn. 73 mn.
Rockwel | R Scal e 82 m n. 75 mn. 70 m n. 72 mn. 70 m n.
hardness
Melt flow rate (g/10 m n) - - - Report - - -

standard,

revision of current version of this standard.

Motor Corporation.
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Table 3 Ceneral Mechani cal Property Requirenent (Under A d-JIS Conpliant Test Mt hod)
Test item Class 1 [ Class 2 [Class 3A[Class 3B] Class 4 [ Class 5
Specific gravity 0.90 to 0.89 to 0.91 0.89 to 0.89 to
0.92 0.92 0.91
Tensile test |[Yield stress| 25 mn. 20 m n.
( MPa)
El ongation at| 100 m n. 50 mn. 100 m n. 200 m n.
break (%
Fl exural test |Fl exural 33 mn. 25 mn. 18 mn.
strengt h ( MPa)
Fl exur al 980 m n. (1000 m n. 900 m n. 580 m n.
modul us ( MPa)
I zod impact {23 ‘C pnotched| 20 mn. 65 mn. 115 mn. | 145 mn. 49 m n
strength (3 m
-30 C notched .- - 40 m n. 45 m n. ---
(J/ m
Brittle temperature (°C) --- 5 max. 0 max. -20 max. 5 max
Heat 1820 kPa (°C) 55 mn. 50 m n. 40 m n.
deflection C 100 mn. | 95 mn. 85 mn. 80 mn.
temper at ure 455 kPa ()
Rockwel | R Scal e 85 m n. 80 m n. 70 m n. 75 mn 70 m n.
hardness
Melt flow rate (g/10 m n) - - - Report - - -

Table 4 Other Required Properties

Items TsM Class 1|Class 2|Class 3A|Class 3B|Class 4|Class 5
standard
Weatherability |Retention of tensile 90 mi
(with “W’- yield strength (%) n.
molding materid Gray scale Discoloration shall be better than grade-4 and
als) Y color fading shall be better than grade-3.
: Color and chro- | TSM0501G
ig— - <
Light re;ls Appear maticity meter AE* = 3.0
tance (with ance TE
“L"-molding 1cro§§9pet. A .
materials) éz?gnl lcation: No micro-cracks etc.
Heat aging resistance (with “H”-molding - Retention of tensile yield strength shall be 90%
materials) min.
Method A 10% max.
Glass haziness TSM0503G
Method B 90% min.
Intensity 3.0 max.
Degree of unpleasantness -1.5 min.
Odor TSM0505G
Fishiness
1.0 max.
Pungency
Flammability (mm/min) TSM0500G 100 max.

NOTES: The recipient of this standard shall undertake the following confidentiality obligations upon the receipt of this

standard,
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. Test Met hod

1 Test According to the I SO Standard or New JI'S Standard

1.1 Mol ding of Test Specinens

As arule, noldtest speci nens according to Section 2, TSMD506G Regardi ng t he
i njection nol di ng of test speci nens, or detailed conditions of the conpression
nol di ng of the pl ate for punchi ng test speci nens, refer to Section 3.2 and TABLE
1, 1SO 1873-2; or Section 3.3 and TABLE 2, | SO 1873-2. For injection nol ding,
use a die specified in TSM506G

. 1.2 Conditioning

Condition the test sanples and/or specinens in accordance with Section 2.4,
TSMD)506G  Conditioning time shall be 40 h or longer, as specified in Section
4, 1S0O 1873-2.

. 1. 3 At nosphere

According to Section 2.4, TSM)506G

. 1.4 Sanmpl i ng

According to Section 2.5, TSM)506G Be sure to report nolding conditions etc.
along with test results.

. 1.5 Nunber of Test Specinens

The nunber of test speci nens, for each property, shall be 10 or nore, unless
ot herwi se specified.

.1.6Specific Gavity Test

According to Section 3.1, TSM)506G

.1.7 Tensi |l e Test

Use the test nmethod specified in Section 3.2, TSM)506G  As for detailed
conditions (stretching speed etc.), use the conditions specifiedin TABLE 3 of
| SO 1873-2. These conditions are shown in Table 5.

Table 5
Item Crosshead speed Remar ks
(mm' m n)

Tensil e Yieldstress (MPa) 50
test Def or mati on at However, use 5 mm/ m n.

break (% if deformation is 10%

or |ess.
Tensil e modul us 1
(MPa)

NOTES: The recipient of this standard shall undertake the following confidentiality obligations upon the receipt of this - - .
standard, P 9 Y 0Bl P P Established/ 9 Revised:
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4.1.8 Charpy | npact Test
According to Section 3.3, TSM)506G

4.1.9Brittle Tenperature Test
For eval uation, use Btype speci nens, specifiedin Section 9.5, TSMD501G Use,
however, the flat test pieces specified in Section 2, TSM)506G

4.1.10 Defl ection Tenperature under Load Test
According to Section 3.4, TSM)506G Conduct the test at the flexural stresses
of 1.8 MPa and 0.45 Mra.

4.1.11 Melt Fl ow Rate Test
According to Method A specifiedin Section 3.5, TSM)506G  Conduct the test at
a tenperature of 230 C, and with a load of 21.18 N

4.1.12 Rockwel | Hardness Test
According to Section 3.8, TSM)506G. Conduct the test at a tenperature of 23z
2 C, using an "R' scale.

4.2 General Mechani cal Property Test According to TSM)501G (ASTMor A d JIS)
Usel ess otherwi se specifiedin the part and nmateri al standards, the test shall
be conduct ed under the conditions specifiedin Section4.2.1to4.2.4inclusive.

4.2.1 Conditioning
Condition the test sanples and/or specinens in accordance with Section 4,
TSMD501G for not |ess than 24 h.

4.2.2 At nosphere
According to Section 5, TSM)501G

4.2. 3 Preparation of Test Specinens
According to Section 3.1, TSM)501G

4. 2.4 Nunmber of Test Specinens
According to Section 6, TSM)501G

4.2.5Specific Gavity Test
According to Section 9.1, TSM)501G

NOTES: The recipient of this standard shall undertake the following confidentiality obligations upon the receipt of this - - .
standard, | Copent sheliul 9 ¥ ORI pe! P Established/ 9 Revised:
eThe recipient shall discard by shredding or fire, or return to Toyota Motor Corporation if appropriate, the documents
contained in this standard when they are no longer necessary due to the termination of the work concerned or the
revision of current version of this standard. Au g .2005
eThis standard and the technical information related thereto are owned by and under sole control of Toyota Motor
E:/Iortporgtlon. Tthey shall not be disclosed in whole nor in part to any third party without prior written consent of Toyota
otor Corporation.
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4.2.6 Tensil e Test
According to Section 9.2, TSM)501G  Conduct the test in the at nosphere of 23%
2 C. COosshead speed shall be as shown in Table 6.

Table 6
Type Crosshead speed (m/ m n)
Cl asses 2, 3A, 3B 50
Classes 1, 4, 5 10

4.2.7 Flexural Test
According to Section 9.3, TSM)501G Conduct the test in the at nosphere of 23%
2 Cwith 2.0 minin of crosshead speed.

4.2.81zod | npact Test
According to Section 9.4, TSM)501G Conduct the test in the at nosphere of 23%
2 C for notched specinens, and -30x2 C for unnotched speci nens.

4. 2.9 Har dness Test
According to Section 9.9, TSM)501G Conduct the test in the at nosphere of 23%
2 C and neasure on R Scale with Rockwel |l hardness.

4.2.10 Heat Deflection Tenperature Test
According to Section 9.6, TSM)501G Conduct the test at 1820 kPa and 455 kPa
of flexural stress.

4.2.11Brittle Tenperature Test
According to Section 9.5, TSM)501G

4.2.12 Melt Fl ow Rate Test
According to Section 9.10, TSM)501G  Conduct the test at 230%x1 T of set
tenperature and 21.18 N of | oad.

4.3 G her Property Tests

4.3.1Wathering (Light Resistance) Test
(1) Test et hod
This test is perfornmed onweat herablematerialsidentifiedbyaletter suffix
of "L." The test shall be conducted using the nethod shown i n Secti on 9. 20,
TSMD501G  As test equi pnment, use one of thelight resi stancetest units shown
in Table 7, specifiedin detail in Section 9.20, TSM)501G Apply radi ation
at quantities shown in Table 7.

NOTES: The recipient of this standard shall undertake the following confidentiality obligations upon the receipt of this - - .
standard, | Copent sheliul 9 ¥ ORI pe! P Established/ 9 Revised:
eThe recipient shall discard by shredding or fire, or return to Toyota Motor Corporation if appropriate, the documents
contained in this standard when they are no longer necessary due to the termination of the work concerned or the
revision of current version of this standard. Au g .2005
eThis standard and the technical information related thereto are owned by and under sole control of Toyota Motor
E:/Iortporgtlon. Tthey shall not be disclosed in whole nor in part to any third party without prior written consent of Toyota
otor Corporation.
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Table 7
Suf fix [Test equi pment M n. required
guantity of radi ati on
W Sunshi ne Weat her - O- Met er 1500 h
L Carbon arc Fade- O Met er 1000 h
Xenon Suga SC- 700FP 300 MI/ nt
Suga SX-75
Atl as Ci 65AW 2065 kJ/ nr
Atl as Ci 4000

(2) Met hod of judging test results
Regar di ng t est pi eces for whi ch eval uati on has been conpl eted i n accordance
with the above test method, judge test results via the foll ow ng nethod.

(a) Vi sual judgrent
Det er mi ne t he grade of test pi ece di scol oration/col or fadi ng usi ngthe gray
scal e for discol oration/col or fadi ngspecifiedinlSO105-A02 or JI SL 0804.

(b) Col or difference neasurenent
Measure color difference AE* and |ightness difference AL* between the
initial pieceandthepieceat test conpletion; usingthecol or/chromaticity
neter specified in Section 9.20, TSM)501G and the Cl ELAB (L*a*b*) col or
system

(c) Judgnent using a m croscope
Check, for cracks, the exposed surface of thetest pieceat test conpl etion,
using a mcroscope with a nmagnification of 50.

(d) Retention rate
Use tensil e test speci mens definedin Section 9.2, TSM)501Gfor this test.
Expose the specinens to the accel erated weat heri ng machi ne for 1500 h.
After the exposure, carry out thetensile test to calculate the retention
rate by equation (1).
Retention of tensile yield strength

wher e,
So: tensile yield strength before weathering exposure
S;: tensile yield strength after weathering exposure

4.3.2 Heat Agi ng Test
Thistest isappliedtomterialsrequiringheat agi ng performance (Hsuffixed).
(1) The specinens are defined in Section 4.2.4 and aged at 150 ‘C for 240 h in
a Ceer's oven.
(2) Tensile test speed is 10 nmi nin.
(3) The retention is calculated by equation (2). Retention of tensile yield

strength
Sh
S (%) = —* X 100 e o e e o e e (2)
SO
wher e,

So: tensile yield strength before aging
Sy: tensile yield strength after aging

NOTES: The recipient of this standard shall undertake the following confidentiality obligations upon the receipt of this - -
standard, | Copent sheliul 9 ¥ ORI pe! P Established/ 9 Revised:
eThe recipient shall discard by shredding or fire, or return to Toyota Motor Corporation if approprlate, the documents
contained in this standard when they are no longer necessary due to the termination of the work concerned or the
revision of current version of this standard. Au g .2005
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4.3.3 d ass Hazi ness Test
According to Method A or B specified in TSM)503G.  For the test, the heating
tenperatures shall be 80 and 100 C, and the heating tinmes shall be 20 h.

4. 3.4 Odor Test
According to TSM)505G.  For the test, prepare specinens of 10 cmin |l ength, 10
cmin width, and 2 nmin thickness. Testing tenperature shall be 80 C.

4.3.5Flammability Test
According to TSMD500G  For the test, prepare speci nens having a | ength of 350
to 355 mm a width of 100 nmand a thickness of finished product.

5. Evaluation of the Test Result

5.1 Nunerical Value of Test Result
Cal cul at e t he nean val ue ( X) andt he st andar d devi ati on (S) fromt he dat a obt ai ned
fromthe procedures given in Section 4. Rounding of the nunbers is defined in
Section 6, TSM)501G

5.2 BEval uati on of Test Result

The judgnent for qualificationis determi ned in accordance with the foll ow ngs

by applying the val ues obtai ned from Section 5. 1.

(1) For lower limt values specified in Tables 2, 3, 4
Accept: (S . = X - 2.00 X )
Reject: (S > X - 2.00 X 9
S: lower limt value of specification

(2) For upper limt values specified in Tables 2, 3, 4
Accept: (S, 2 X + 2.00 X )
Reject: (S, < X + 2.00 X 9
S,: upper limt value of specification

Where,
_ T
Mean value of test specimen: X = ;
T'—'(X1+X2+X3+ """ +Xn)
Standard deviation of test specimen: S = (V)
S
vV =
(n-1)
—_ 2 2 — 1\ 2
S= (X -X) + (X-X)" + + (X, - X))

Il
N}
%
[

N
|

NOTES: The recipient of this standard shall undertake the following confidentiality obligations upon the receipt of this - - .
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6. Marking of Material Code on Part
Parts made of materials conplying with this standard are nmarked i n accor dance
wi th TSZ6005G  Exanpl es of marking are shown in Table 8

Table 8
Mat eri al Mat eri al Code Mar ki ng
polypropylene resin| TSM5514G 1 >PP<
mol di ng materials TSM6514G- 2 >PP/ PE<

TSM5514G- 3A
TSM5514G- 3B
TSM5514G- 4
TSM5514G-5

Appl i cabl e Standards
TSMO500G
TSMO501G
TSMO503G
TSMO505G
TSMO506G

TSZ0001G
TSZ6005G

| SO 105- A02

| SO 1873-2

JIS L 0804

Fl ammability Test Method for Interior Non-Metallic

Mat eri al s

St andard Test Methods for Plastic Mol ding Materials
Foggi ng Test Method for Non-Metallic Materials

Smel|l Quality of Non-Metallic Materials

St andard Test Methods for Plastic Molding Materials for
Compliance with I SO

Control Method for Substances of Environmental Concern
I ndi cati on Met hod of Material Marking for Plastic Parts
and Rubber Parts

Textil es--Tests for Col our Fast ness--Part A02: Grey Scal e
for Assessing Change in Col our

Pl astics--Pol ypropyl ene (PP) Moul di ng and Extrusion
Mat eri al s--Part 2: Preparation of Test Specimens and
Det erm nati on of Properties

Grey Scale for Assessing Change in Col our

NOTES: The recipient of this standard shall undertake the following confidentiality obligations upon the receipt of this Established/ 9 Revised:
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