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POLYURETHANE FOAM MATERI ALS FOR SAFETY PADS

1. Scope

Thi s standard covers nol ded pol yuret hane foammaterials to be used for safety
pads (hereinafter referred to as "pads") for interior parts, such as i nstrunent
panel, head restraints and armrests. However, rigid polyurethane foam chip
pol yur et hane foam bead foam and any other materials to be covered by other
standards shall be excluded fromthis standard. The parts nmade of materials
provided by this standard shall conformto prohibitions and restrictions for
substances of environmental concern in TSZ0001G Exenpt uses specified by EU
ELV Directive shall conformto the |atest version of the Directive.

2. dassification
Pads are cl assified as shown in Table 1 in accordance with the application and

materi al s.
Table 1
Classification| Materi al Application-Materi al
code
Class 1 TSM6716G- 1 |Semi -ri gi d pol yuret hane foamfor i nstrument panel
saf ety pads
Class 2 TSM6716G- 2 |FI exi bl e pol yuret hane foamfor head restraints and
center armrests foamed with the skin integrated
Class 3 TSM6716G- 3 |Semi -rigid pol yurethane foam for door armrests
Class 4 A TSM6716G- 4A|FI exi bl e pol yurethane foam for center armrests
B TSM6716G- 4B|Sem -rigid HR foam for special center armrests

Pads requiring flane resistance shall be identified by the suffix N

3. Quality

3. 1 Appear ance
Pads shal | be free of surface unevenness, stains, flaws, cavities, foreignnmatter
and other abnormalities detrinmental in appearance or functioning.
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3.2 Properties

Pads shal | neet the requirenents givenin Table 2 whentested in accordance with

Section 4. Pad nmaterials requiring flane resistance also need to neet the
requi renents given in Table 3 in addition to those of Table 2.
Table 2
Item Class
Class 1| Class 2 | Class 3 |Class 4A|Class 4B
Apparent density (g/cm’) 0.12 0.03 to 0.08 0.02 to| g.os
min. 0.08 min. 0.04 0.02
Tensile strength (kPa) 245 min.| 78 min. |245 min. 78 min.
Elongation (%) 30 min. { 60 min. {20 min. | 80 min. | 60 min.
Tear strength (N/cm) 7.8 min.|3.9 min.|7.8 min.|4.9 min.|3.9 min.
Compression set after heat resistance - 15 max. - 12 max.
(%)
Impact resilience (%) - 35 min. - 40 min.
Hardness Method A (degrees) 30 to 60 -
Method B (kPa) - 1.96 to Report 1.5 to 19.g+10
9.8 3.9 TT-5
Method C (N-9100) - 88 .2% - gg.2% -
19.6 19.6
Smell Shall comply with TSMO0505G.
After heat|Tensile strength (kPa)|245 min.| 78 min. {245 min. 78 min.
aging Elongation (%) 20 min. [ 60 min. |20 min. | 80 min. |60 min.
After wet heat|Tensile strength (kPa)|245 min.| 78 min. {245 min. 78 min.
aging Elongation (%) 20 min. { 60 min. | 20 min. [ 80 min. IGO min.
Glass fogging rate (%) Method A: 5 max.
Method B: 90 min.
Table 3
Suffix Item St andard val ue
N Flranmmabi ity (nm/ min) Original state 100 max.
After heat aging
4. Test Met hods

4.1 Standard Condition in Laboratory

The standard condition in | aboratory shall

TSM/100G

be as specified in Section 3.1 of

standard,

revision of current version of this standard.

Motor Corporation.
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4.2 Sanpling
Sanpl e out the specinen in accordance with Section 3.2 of TSM/100G Any ot her
sanmpling method is subject to the prior approval of TOYOTA MOTOR CORPORATI ON
(Material Engineering Div. Il, and Quality Control Div.).

4.3 Apparent Density Test
Carry out the test in accordance with Section 4.1 of TSM/100G Any ot her test
nmet hod i s subject to the prior approval of TOYOTA MOTOR CORPORATI ON (Materi al
Engi neering Div. Il, and Quality Control Div.).

4.4 Tensile Strength and El ongati on Tests
Carry out the test in accordance with Section 4.5 of TSM/100G

4.5 Tear Strength Test
Carry out the test in accordance with Method A specified in Section 4.6.1 of
TSM7100G

4.6 Conpression Set after Heat Resistance
Carry out the test in accordance with Section 4.8.1 of TSM7100G Si ze of the
speci nen shall be 50X50%X25 nm and the conpression rate for pads of Class 2
shal |l be 25 %

4.7 I npact Resilience Test
Carry out the test in accordance with Section 4.7 of TSM/100G

4. 8 Har dness Test

4.8.1Method A
Take a speci nen of about 50X50X20 mmor | arger fromthe padtobetested. Measure
t he hardness at several points using an Asker Ctype hardness tester and obtain
t he nean val ue. (Take readings imediately after conpression.) |If the padto
be tested is not thick enough to take a specinen 20 nmor nore in thickness,
pile several specinmen on top of each other to obtain an adequate thickness.

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
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4.8.2 Method B

Take a speci nen of about 50%50 with a thickness of 25 nmfromthe pad to be
tested, and place it on a flat board. Conpress the speci mnen downwards with a
prel oad of 0.392 Nusing a plate 100 mmin di aneter. Measure the thickness of
t he specimen under this condition (initial thickness). Conpress 75 %of its
initial thickness of the specinen at the speed of 50 minmin. Renove the | oad
i medi ately and conpress again 25 %of its initial thickness at the speed of
50 minmin. Mintain this condition and nmeasure the load 20 s later. Report
t he neasurenent as the hardness (expressed in kPa).

4.8.3 Method C
Har dness shal | be neasuredinaccordancew ththe 25 %har dness nmeasur enent net hod
specified in Section 4.2 of TSM/100G except for the followi ng conditions. A
center armrest shall be used and circul ar conpression plate shall be 100 nm
in diameter. The preload shall be 1.2 N and the preconpression shall be 50 %
i nstead of 75 %

4.9 Srrel | Test
Carry out the test in accordance with TSM)505G Heating tenperature shall be
100 C and the sanple size shall be 3X3X1 cmunless specified otherwise in
dr awi ng.

4.10Tensile Strength and El ongation Tests after Heat Agi ng
Carry out the tests in accordance with Section 4.11 of TSM/100G except that the
specinens of Class 1 are to be tested at 1102 C for 400 h.

4.11 Tensile Strength and El ongation Tests after Wet Heat Aging
Carry out the tests in accordance with Section 4.12.1 of TSM/100G

4.12 Flammabil ity Test
Carry out thetest bothunder theoriginal stateandafter heat agi nginaccordance
w th TSMD500G

4.13 d ass Foggi ng Test
Carry out the test inaccordancewith either Method Aor Bspecifiedin  TSM)503G

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
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5. Method of Indication on Draw ng
Informations with regard to the pads shall be indicated on drawings by its
material code and suffix for flame resistance when necessary. O her
requi renents such as hardness shall be indicated in parentheses.

Exampl e 1:

TSM6716G 1N

Exanmpl e 2:

TSM6716G 2N (Hardness: Method B, 0.06%0.02)
Exanpl e 3:

TSMB716G 3

Exanpl e 4:

TSM6716G 4AN (Hardness: Method C, 6%2)

Appl i cabl e Standards

TSMO500G Fl ammability Test Method for Interior Non-Metallic Materials
TSMO503G Foggi ng Test Method for Non-Metallic Materials

TSMO505G Smel|l Quality of Non-Metallic Materials

TSM7100G General Test Method for Polyurethane Foans

TSZ0001G Control Method for Substances of Environmental Concern
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