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GENERAL TEST METHQOD FOR POLYURETHAMNE FOAMS

1. Bcope
This standard covers a general method for testing polyerethane foams (hereinafter
referred to as "foams") to be used mainly for avtomotive seat pads and safety
pads. The parts made of materials provided by this standard shall conform to
prohibitions and restrictions for svbstances of environmental concern in
TSZO001G. Exempt uses specified by EU ELV Directive shall conform to the latest
wversion of the Directivwve.

2, Classification of Test
The test shall be classified as shown in Takle 1, according to its purpose and

characteristics.
Tahle 1
Classification ] Item to be measured [charactariscic)
Density tast . Density lapoarent density
Hardness test Hardness 25% and f0% hardnesses
Horidity dependence|25% hazdness change rate
of hardnass
Zoerpression load teasDeflacticn Load-deflection curve and Cl-waine
Damping Static spring constamt, micredisplacement
characteristics spring coenstant, and hystaresis 1oss
Stress ralaxaticn|Strass relaxztion]|3tress relaxation racs
zest characteristics . -
TeEnsile test Strength Tensile strengkth and elongation percentaas
Tear test [Tear strengta
Imzact resiliecce|lrpact strength Impact reailience
Test
Compression set test|durakility Compression set after heat resistance and
humidity resistance
Eepeated comorassion Conprassion sek after repeated compression
teskt and change rates of 25% and S0% hardnesses
Temperature zhd Comprassion setr afcer repeated heatiag,
Jhumidity oysle test cooling, and humidification cwycles
Thermal aging test Change rates of tensile strengtk and
E =2langation oercentage -
Kek heat aging test Change races <f temsile strength  and
elongaticn sercentage )
hdhagive croperty|Adanesive property Adhasive strength
tear
Staining test Staining Cegres o staining
Permeapility tast Parmeak:i litw Fermeapility
Odor test Qdor Strength and degree o0f discomfore, nature
. cf cdor [pungent/fishy)
; Fogging test Focgging Fogging rate
Flammakility test Flammagility Burning velacity
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3. General Test Conditions

3.1 Test Reoom Standard Conditions

The standard conditions of the test room shall be a temperature of 23 £ 2C and
relative humidity of 50 £ 5%. If these temperature and humidity conditions are
unavailable, the temperature and humigdity used in the test shall be noted in
the test results.

3.2 Preparation and Treatment of Test Specimens
Unlass otherwise specified, sample a test specimen from a relatiwvely thick
portion at the center of the product''. Test specimens shall be sampled from
productsmﬂnufacturedatleast2411earliermt Then, before testing, leave them
to stand for at least & h'¥' in the test room maintained wnder the standard

conditions specified in Section 3.1.

Mote: (1]

It is permitted to use a test mold only to prepare seat pad foam materials
if the raw material is of the same composition (and the same density] as the
product and foamed under the same conditions as used for the product. Sizes
of test molds may be as shown in Table Z.

Table 2
-—— Mold size {mm)
Cushion Back
Thickness Hidth * Length "hickness Width * Length
Standard 100 ann X 400 o 400 X 409
Cothers 3qg, 30, 150, 184 400 min. X 30, 1049 400 min. X .
400 min. 404 min.

Hote: (2)

Inspect hourly changes in the hardaness of seat pad foam materials immediately
after molding to ensure that their hardness becomes stable within 24 h. Aging
conditions shall be determined in consideration of annual changes in the
operating environment (climatic changes between summer and winter).
Instructions are specified elsewhere for seat pad foam materials that take 24
.h or more for hardness to stakilize.

Hote: (3]

Inspect hourly changes in the hardness of seat pad foam materials immediately
after placing under standard conditions to ensure thai thelr hardness becomes
stable within 6 k. Instructions are specified elsewhere for seat pad foam
materisis that take 6 h or more for hardness to stabilize.

3.3 Test Specimens
Shapes, sizes, and guantities of test specimens are specified in Table 3 for

each test.

‘QOTES The ceciplent of this stardarsd shall undertaks the Following |:|\:\t-|fhfumt|aht:.r obélgatoms upom the recelpt of chis
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Table 3

Classificatian

Shapefsizel’
Iwidth % length]

$kin, with/
without ‘7

Pansity test 100 X 100 mmz Thickness: 30 mmj 3 min. Both
or 50 o
Hardness test Lo’ Larger than a circle 300 mm or] 2 min. | With skin
mara in diameter. Thickness
z5hali be the sane as produck.
CLD™ 100 % 100 mm; Thickaess: 30 mm Boch
or 50 mm
Compressive load test ILD Same as hardness test with skin
CLD Bokth
Strass relaxstion test : Wit skin
Tensile teast T Sea Fig. 1. Thickness: L0 mm] 4 min. 8oth
8 Dumbbell Ho. SspecifiedinJIs
K 6251 or I30 37; Thickness:
10 m i
Tear test ] See Fig. 2. Thickness: L0 mm
%5 Angular shape without notch,
specified in JES K €252 or IS0
34=1; Thickness: 10 mm
Impact resilience test 100 X 100 @m: Thickness: 30 mm| 2 min.
or S0 mm
Compressicn set test 50 ® 50 mm; Thickpess: 30 mm
Fepeated compression test iGr % 100 mmoor 50 % 50 mr:| 2 min.
Thickness: 30 mooor 50 mm
Temperature and aumidity cyele test |[Same as compressicn set test| 3 min. Without
. . - skin
Thermal aging test Same a5 tensile test 4 mir. Both
et heat aging test Tensila
- Hardness Same ag hardness test Z min.
hdhesive property test 25 X 150 mm: Thickness: & to| 4 mio. | -----
10 e
Staining test 5 % 30 Em: Thickness: 13 rm| 1 min. Wich skin
Permeability test 180 ® 120 oy Thickness: 25 me| ¥ min. Bath
Odor test : 100 ¥ 100 mms Thickness: 20 ex] £ min. Wich skin
Fogging [Seat Method & [Selid $c5 X 40 on ¥ min. Without
Last foam"® material skin
Compound  |S5ee Fig. 3. With skin
mazarial
HMechod B [Bolid ¢3|:| X a0 erc Withaont
raterial skin
Compound  [See Fig. 3. Hith skin
rsierial
Gthers |Method & |Solid 50 ™ 100 mm; Same thickress as Hitheouat
|paterial fnrcduct frepert) skin
Compound Hith skin
materiakl
Method B [Solid $s50 X same thickness as Without
material loroduc: Irepork) | 3kiz |
Compound With skin
naterial
Tlammabkility tast 350 % 100 X 12 oo 5 min.
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Fig. 1 (Unit: mm) FPig. 2 (Unit: mm)

Laminated
pad or seat
covear

Same Lihicknesa
as prodoct
$xin layer

< ——
¥ethod A: €3
xethod B: 20

Fig. 3 (Unit: mm!

HNote: (4]

ILD: Indentational Load Deflection

Hote: (5]

CLD: Compression Load Deflection

Hote: (6]

Where twe thicknesses are specified, use the greater one in preference to
the smaller one. Hote the thickness inp the test results to indicate which
of the two was used. '

Wote: (7]

Skin layer conditions apply to the sarface of foam material in contact with
the lower mcld at the time of molding.

Hote: (8]

Center arm rest angd headrest are included.

3.4 Arrangement of Test Results
Lverage the data obtained from the specified guantity cof test specimens, and
record the result. Use special formats for odor, fogging, and flamrmability
tests.

MOTES: The recipient of this standard shall undertake the following confidential ity vbllgatlons upon che recelipe of this) Established! 8 Revised:
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4. Test Method

4.1 Density Test
Measure the width, length, and thickness of the test specimen with a scale,
vernier calipers, dial gage, and the like, while taking care not to deform the
_ test specimen. <Calculate its volume. Measureitsmassandcalculate thedensity
by the following eguaticn (1).

where,

f: density (g/cm’]

W: specimen mass {g)

V: specimen wvolume {om?)

4.2 Hardness Test

4.2.125% and 50% Hardnesses

Place the test specimen cn a plate‘ ' that has many holes & mm in diameter bored
at center distances of 1% mm so as to remove the air from the test specimen with
ease. Depréss the test specimen downward with a compression disk 200 mm in
diameter, using an Instron-type compression tester equipped with an automatic
recorder. To obtain ILD, use test specimens whose sizes are larger than a circle
300 mm in dismeter and depress at the center cof the test specimens {see Table
3}. For CLD, use 100 ¥ 100-mm test specimens (see Tabkle 3] and depress all over
the top surface. Rpply a preload of 4.9 N to the test specimen for TLD and 1.5
R for CLD. Measure the test specimen's thickaess"™ and record the result as
the initial thickness. Following the above procedure, move the circular
compression disk down by 753 "1Y of the injtial thickness at a rate of 50 mm/min.
Immediately after this, return the compression disk te its initial position at
the same rate of 50 mm/min. After'holding the disk for 1 min at this position,
move it down by 25% of the initial thickness and hold it at that position for
20s. FEReadthe load. Thencontinue tomove it down te 50% of the initial thickness
and hold it for 20 s. Eead the load. Take the first and second results for
the 25% and 50% hardnesses, respectiwvely. Express these hardnesses in MN/314
cm® for ILD, and in N/100 cm® for CLD.

Mote: [3)

The shape and dimensicns of the plate is shown in Fig. 4. Use the plate,
ii, shown in Fig. 4 for seat pad foammaterials formed in a test mold, unless
otherwise specified.

Hote: (10]

Measure the thickness at the cepnter of the disk. Hote the initial thickness
in the test result.

Hote: (11}

If it is difficult to compress the disk by 75%, re—-determine the compress:i.c:-n
rate through dlSCuSSan among departments concerned.

MCF The reclplent of this srandard shall undertake the FollowIng confldentiality obligations wpon the recelpt of chis s 3
e 'p & ¥ oitlen et Estabiished/! § Revised:
» The recipjent shall discard by shreddl:l ur fire, or return to Tu»:.-;.\:a mioror Coepacaticn if Larte, che docume

ceatalned In thi al:anda.rd when th re no longer necessacy 1o the terminatlon of o coriceened or the
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Fig. 4

1.2.2 25% Hardness Change Rate

Leave test specimens to stand in the three enviromments specified in Table 4
for 24 b continuously. Then, measore 25% hardnesses immediately, as specified
in Section 4.2.1. MNext, obtain 25% hardness percentages of the test specimens
conditioned under relative humidities of 30% (conditien 1}, 50% (condition 2).
and 70% (copdition 3) using the 25% hardness determined in a 23C and 50% BH
environment as the reference standard. Use the equations (2], (3}, and (4} below
for calemlation. If it is difficult to set relative humidity to 30%, a relative
humidity of 40% may be used as conditien 1.

¥ .39 = {25% hardness at 30% RH)/(253% hardness at 30% BR) X o100 --- (2}
¥, = {25% hardness at S0% BH)/(25% hardness at 50% BH) * 100 -—- (31
X 20 = {25% hardness at 70% RH)/(25% hardness at 50% RH] * 100 ---~ (4}
where, '

Y. = 25% hardness percentage in 23C and 30% RH enviromment (%)

X .3 = 25% hardness percentage in 23T and 50% RH environment (%)

"-m, = 25% hardaness percentage in 23'C and 70% RH enviroament (%)

Further, plot a graph of 25% hardness percentages versus relative humidities
at 23%C, obtained above, as shown in Fig. 5. Determine 25% hardness change rate
from the slope of the regression line by obtaining ‘the 25% hardness changs rate
per point in relative humidity at 23'C. If the reliability, R {R5Q), of the
regression line is 0.99 or below, test results shall be discarded. If Eis 0.99
or below, determine the humidty condition through actual measurement, and use
the measured value for the horizoatal axis of sach plot.

M L his scandard shall undertake the followd Fideniciality obdlgat] the t of thi .
Un'l;EmiThefa:plentoft standard u Ll ng oon waality ebllgatlors upon the receip tﬁEStabliShEdJ’ﬂ Revised:
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Table 4
- Condition 1 | Conditien 2 | Condition 3
Temperature {Cy 23 £ 2
Relative humidity (%)]| 30 (40) T 5 | EREEE | 70 £ 5

Regression line

25% hardness change rate (%)

,-: ————
30 50 70
Relative humidity at 23°C (%)

Fig. 5

4.3 Compression Load Test

Place the test specimen on the plate provided with many small holes in the same
manner as in Section 4.2.1. Apply a prelcad and measure the initial thickness
wWith the Z00-mm diameter disk attached to the Instreon-type compressicn tester,
as specified in Sectiomn 4.2.1. Fellowing the procedure above, move the disk
down by 75% of the initial thickness at a rate of 50 mm/min. Then, immediately,
remove the load to relieve the test specimen to its initial thickness and leave
to stand for 1 min. Repeat the same segquence. At the third compression, record
the hysteresis loop, as shown in Fig. 6. Calculate the CI-value, stdatic spring
constant''®, and hysteresis loss using the foliowing equations (51, (€}, and
{(71. Compress the test specimen again as the Zcurth cycle, during which the
icad shall be iifted in a prescribed load range. Apply the ldad again to record
a local hysteresis locp, 45 shown in Fig. 7 {lift the load at point b and reapply
at point ¢}. Calculate the micredisplacement spring constant il by the equaticn
(8.

Note: (12)
Flot deflections on the axis of abscissas to cbhtain static spring and
nicrodisplacement spring constants, as shown in Figs. 6 and 7.

MOTES: [h&re:lplen:{ﬂth.’ﬁs[andardshall undertake the fllmwing conf ﬂem‘allq’nﬁ:l:igaums’ upnrlﬁler-em‘p:_ut’tms Established/! 8 Revised:
nt shall dLI_sr reckling er-fire. or secucn oo Toyota Moxec Corporation be documents| . '
tmwmn in tth.f;T: ard when :hga no Lomger mecessary due T the ferminacion nt' e wcrk runcernedm- the| Dec. 2004
stardard ard the I-mu;al informat ko nelat'.rd theretn are gunied by and under sole montrod of Ti Mator '
Cu;?urauml. They shall nar be disclosed in whale noc Inopart te any &ilrd pacy without prlnr wrleen conserix of Towota)
Mok Carporation.
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B
Static spring
constant

Hyateresis loss

Compreszion load (N)

Defliection (%}
Fig. &

Calculation of CI-wvalue:

CI = S5/ Spg ——————=~ [5)

whers,

CI: Comfort Index

Sest load reguired for £5% compressicon (H)
S:;5: load reguired for 25% compression (M)

Calculaticn of hysteresis loss:
Hysteresis loss (%) = [Area of figure RBC)/{Area of figure ABD} X 100 -—-— (6}

Reference: Calculation of static spring constant
Static spring constant at compression load §° (H/cm) = Slope of approximate
line drawn near peint E on line AR ————- [

Microdiasplacement
spring constant

Compreasion load (N)
A

5.
Micredisplacement
loaop
"0
Dc Dd Deflection (cm)
Fig. 7
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Cazlculation of microdisplacement spring constant

Eseegp = {84 - c]‘-"'l{Du' - b - (93

where,

Koc_ e microdisplacement spring constant in prescribed leoad range S - 5, (N/cm)
S:: leoad at lowest end of microdisplacement loop (M)

541 lecad at highest end of microdisplacement locp (H]

D.: deflecticn at lowest end of microdisplacement lcop (cmi

Dy deflection at highest end of micredisplacement losp (om)

4.4 Stress Relaxation Test

Place the test specimen on the plate provided with many small holes in the sams
manner as in Section 4.2.1. Apply a preload and measure the initial thickness
with the Z00-mm diameter disk attached to the Instron-type compressicon tester,
as specified in Secticn 4.2.1. Following the procedure abowve, move the disk
down by 75% of the initial thickness at a rate of 50 mm/min. Then, immediately,
remove the load to relieve the test specimen to its initial thickness and leave
to stand for 1 min. Apply the load again, and stop the disk when a load of 196
M has been reached. Read the load after leaving the specimen for 5 min and 1
h, and determine stress relaxation rate using the equations (9) and (10).

Calculaticon ¢f stress relaxation rate after 5 min

B, = (F - F)/F X 100 ————-—omm- (9]

whers,

¥.: Stress relaxation rate (%)

Fp: Load at the stop of disk {HN/314 CRF} [= 196 MN/314 cn@}
Fe: Lead afiter lesving the specimen for 5 min (= N/31H4 em?)

Calculaticon of stress relaxation rate after 1 h

X o= (Fy - Fe) /Py ¥ 100 ——-—--—me- {10}

where,

®.: Stress relaxation rate (%)

Fo: Load at the stop of disk {N/314 cm®} (= 196 N/314 cm’)

Far: Load after leaving the specimen for 1 h (= M/314 onf)

“OTES: The reciplent of this standard shall undertake the following corfidentlally obligations upan the recedpe of this v -
Standart, P rE = culagatien B Established! 8 Revised:
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4.5 Tensile Test

Draw 40 mm distant gage marks accurately and clearly at the center of the parallel,
secticn of the test specimen. <Clamp the test specimen by the chucks {chuck
distance: £0 te 90 mm} of the Instron type tensile tester, taking care not to
deform the test specimen. Apply tensicon to it at a rate of 200 mm/min until
it breaks. Measure the maximem lcad and gzge length at the time of fracture.
Determine the tensile strength and elongation percentage, vsing the following

equaticns (iIl) and (lZ):

Ta: tensile strength {kPa)

F: maximem lcad to fracture (N

W: width of test specimen (cm}

t: thickness of test gpecimen {cm)

Ep = (I = Ig) /T * 100 —=m=u (123}
wherea,

Ep: elongation percentage (%)

Iy: gage length before test {mm)
I;: gage length at breakage {mm)

4.6 Tear Test

4.6.1 Method A

Clamp the test specimen by the chucks set at a distance of {0 mm using the tensile
tester specified in Secticn 4.5. Apply tensicn to the test specimen at a rate
of 200 mmf/min wntili it breaks. Measure the Zoad at the time of fracture.

Determine the tear strength by the equation {13].

where,

Ta: tear strength (MScm)

F: maximum lcad to fractore (W)

t:; thickness of test specimen {cm)

4.6.2Kethod B

Make a 40 mm long siit in the test specimen as illustrated in Fig. B. Clamp
the test specimen by the chucks set at a distance of 40 mm with the tensile tester
specified in Section 4.5. Apply tensich to the test specimen at a rate of 200
mr/min vntil it breaks. Determine the maximum load at the time of fracture.

Take this load for the tear strength (M/25 mm).

MOTES: The recipient of this standard shall undertake the tollowing confidentlalloe ohligaions upen the receipt «f this
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40
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T P o 159
25
fig. 8 (UTnit: om)

4.7 Impact Resilience Test .
Conpress the test specimen preliminarily 10 times with the palm of the hand to
a deoth of approximately 75% of the thickness of the test specimen. Leave it
to stand for at least 1 min. Drop a steel ball'® by gravity from an #levation
of 460 mm above the test specimen. Mezasure the maximumwertical helight of rebound.
{Be sure to place the test specimen on a herizontal base.) Determine the impact
resiiience by the equation [14}).

where,

R: impact resilience (%)

Lp: free fall distance of steel ball (mm)
Mt maximom wertical height of rebound (mm}

Mote: (13) )
The diameter and mass of the steel ball shall be 16 mm and 16.25% g.

4.8 Comrpression Set Test

4.8.]1 Compressicon Set after Heat Resistance

Compréss the test specimen 10 times preliminarily with the palm of the hand to
the depth of approximately 75% of its thickness. Leave it to stand for at least
lmin. Measure the thickness of the specimen accurately, as specified in Section
4.1. Compress the test specimen to 50% of its thickaess using twe parallel
compression plates made of metal. Hold this state™ and heat the test specimen
in & thermostatic chamber controlled at 70 £ 2°C for 22 h continucusly. Than,
take the test specinen cut of the thermostatic chamber and remove the compression
plates irmediately. Measure the thickness after leawving the test specimen for
30 min in an environment specified in Secticn 3,199, Determine the compression
set by the following eguation (15).

TIOTES. The reciptent of s stands T nmderiaie te Jolowing cansldeniialioy sbAlgatlons dpon te Teselpt o this : -
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The reripsent shall discard by shredding oc fire. or return te Tovota Metor Corposatzon it a) rigre, the deruments
-runtairbad irlt[ Is st,am_iardlth_en tlw:-rlgre ag Tonger neces;ary’due to the nerrﬁinath:-n]nf %e[?vpurk conecerned Fthe D'EC 2004
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Triis Srammda g and the Technicql infarmatlon related thereto are camed by and under sole contrel of Tovora Matoe
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C= {tg - G)/tg ¥ 100 ——=-- {15}

where,

{: conmpression set (%)

tgr initial thickness of test specimen (mm)
ti1: thickness of test specimen after test {(mm)

Hote: {14}

Clearance between test specimens shall be at least 25 mm.

Note: {15}

Take care to prevent condensation on the surfaces of test specinens by placing
paper or rag on a wooden table.

4.8.2 Compression Set after Humidity Resistance .
Comply with Section 4.8.1. For this test, however, use a thermo-hygrostatic
chamber controlled at a temperature of 50 t 2T and a relative humidity of 95
* 5%, in place of 70 * 2C thermostatic chamber.

4.9 Repeated Compression Test

Measure the initial thickness of the test specimenwith a scale, vernier calipers,
dial gage, and the like, while taking care nct to deform the tesi specimen.
Measure the Z5% and 50% CLD hardnesses of the test specimen as specified in Section
4.2.1. After the measurement, place the test specimen between the parallel flat
plates of the compression tester. Conpress the test specimen by 50% of its
thickness 80000 times consecutively at a rate of &0 times a minute. After BOOOO
times of compression, remove the test specimen from the tester and leave it to
stand for 30 min. Then, measure its thickness. Then, after leaving the test
specimen again for 24 £o 48 h, measure its 25% and 50% CLD hardnesses. Calculate
the repeated compressicn set and the CLD hardness change rate by the following
eguations (1&] through {(18).

€= {tg - t1}/te ¥ 100 —--—- {167

where,

C: repeated compressicn set (%)

£o: initial thickness of test specimen (mm)
t;: thickness of test specimen after test {(mm)

Pas'= (Hps-o — Hes o 13/ Has .o ¥ 100 —-—-- (17}
where,

P.;: 25% CLD hardness change rate {%]

Hss - a2 25% CLD hardness before test (N/100 cn®:
Hzs - 11 25% CLD hardness after test (W/100 cm’)
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st Tegipient of this standamd shatl underza meing iy obllgathons upon the receipt of this Established! 8 Revised:

T be recdpient shall distard by shredding or fire, oc ret Towvota hMacar Cor| ati.mifaﬁ;rupcl , (B dpcuments)
'unn[ajrlepi“l]eig this S‘ﬁﬂd%:’li hueer 1| 1!-§:e no [mlgefr{"egst:arg“due mu:ﬁg r_eng?cnatlm ol fhe mﬁummﬂ tH Line Dec. 2004

cevishon of current wersan st .
-Eluals staun.girﬁl_harrd the vechnical information related thereto are gan Motor

¥ ed by arul urider sole tontred of Tosrots
=l Da- shiall e be dlschosed in whole hor in part teany third patty without pricc wricen consent of Teyota

2§ 17



CONFIDENTIAL DO NOT REPRODUCE

| TOYOTA ENGINEERING STANDARD | TSM7100G

Pay = (Hug-g — Hsp - 1) FHsg o p % 100 -———— (18}
where,

Peiy: 50% CLD hardness change rate (%)

Hea - oz 50% CLD hardness before test (KR/AI00Q om’
Hsg - 1 50% CLD hardness after test (N/100 cm’)

4.10 Tenmperature ard Humidity C€ycle Test -
Expose the test specimen three times to the conditions specified in Table 5.
Test it as specified in Secticn 4.9.1, Then, determine the compressicn set.

Table 5
Sgguence 1 2 3 : [
Conditicn Thkermostatic Fcom temperature| Cold chamber Room temperature
chamber —zp £ 2C
gp ¥ 20 : .
Time 1hl 13.5 0.5 7.5 0.5
Sgeguence 5 3 7 B
Condition Tharmo- Roor: temperature| Cold coamber Room temperature
hvygrostatic —z30 ¥ 2 C
chanber
sp & 2C
35 £ SsRH
Time [h} 15.5 0.5 7.5 2.5

4,11 Thermal Aging Test
Age the test specimen thermally in a thermestatic chamber contrelled at 380 x
2'C for 400 h. Leawe it to stand at room temperature for at least & h. Then,
conduct a tensile test, asspecified in Section4.5. Measure the tensile strength
and elongation percentage. Calculate change rates of tensile strength and
elcngation percentage resulting from the thermal aging test, by the egquations
(19 and [(20).

Cp= (Ty - Tyb/Tp % 100 ————— (19)
where,

Cy: change rate of tensile strength (%)
Ta: tensile strength before aging (kFPa)
T1: tensile strengih after aging {%Pa}

Cz = (B — E)FEg ¥ 100 -———- (20]

where,

Cz: elongation percentage change rate (%}
Ep: elongaticn percentage before aging (%)
E1: eslongation percentage after aging (%)

NOT‘B The ceciplent of this srandard shall undertake the foellowing confldensiallcy obligacions upon che recelpt of this Established/ 8 Revised:
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4.12 Wet Heat Aging Test

4.12.1 Tensile Strength and Elongation

Comply with Section 4.11. Fer this test, however, use a thermo-hygrostatic
relative humidity of 35

chamber coatrolled at a temperature of 50 £ 2C and a
* 5%, in place of 80 £ 2'C thermostatic chamber.

4.12.2 Hardness

Dry the test specimen in a thermostatic chamber controlled at E0 * 2T for 3
h. Leawve it toc stand at room temperature for at least & h. Then, measure its
25% and 50% hardnesses, as specified in Secticn 4.2. Next, heat and compress
the test specimen for 3 h in an autoclave controlled at a temperature of 103
to 108°C and vapor pressure of 7.4 to 27.4 kPa. Remove the test specimen from
the autocclave. DCry it in a thermostatic chamber conrtrelled at a temperature
of 90 £ 2T for 3h. After leaving the test specimen to stand at room tenparature
for at least & h, measure its 25% and 50% hardnesses, as specified in Section

4.2. Indicate the results in hardness change rates,

4,13 Adhesion Property Test
Cut test specimens 10 mm in thickness, 25 mm in width,

as in Section 4.9.

and 150 rm in length out
of the product including the product skin., Peel the skin from the foam by
approximately 50¢ mm. Separate the skin from the foam at a rate of 200 mm/min
using the tensile tester specified in Section 4.5. Cbtain the maximom, minimem,
andmean effective loads. Indicatethe adhesion strength {H/25mm} by the average
of mean effective loads. The product skin and adhesive shall be determined

separately, through discussicns among parties concerned.

4.14 Staining Test

Insert the test specimen between two 30 ¥ 50 mm plates to he stained ',

illustrated in Fig. 9. Place a weight 500 g in mass on them and leave to stand
80 £ 2T for 72 h. Remove
the plates from the thermostatic chamber. Investigate the degree of staining.

inathermastatic chamber controlled at a temperature of

Mote: {16)

The plates to be stained are specified elsewhere as agreed upcn by the parties

concerned.

NGTES The reclpient of this standard shall undertake the following confidentlality obligatioms wpon the recelpt of this
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.—;%

Plate to 500 g in mass

ke stained

Test specimen

Fig. %

4.15 Permeability Test
Rttach the test specimen to one end of the cylinder of a permeability tester',
as shown in Fig. 10. Adjust the suction fan with a rheostat so that the tilting
tyvpe pressure gage reads 124.5 Pa Ag. Determine the air wolume {mLicm’ " s)
passing through the test specimen from the pressure indicated by the vertical
type pressure gage and the type of the air drifice used, referring to the
calculation table supplied with the tester.

Kote: (17}
It is permissable to use a different type of permeability tester. The test

method and the units ¢f the test data shall then ke clearly noted.

Ex.: ASTM DI564-71; Unit: L/min

NCITES The reclpient of this standand shall undertake the following cenfldenciality sbligatzas vpon the recelpr of this Established! 8 Revised:
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Vertical type
pressure gage

Tilting type =
pressure gage :
Bevel ring
iwhre test
Crank lever specimen is set)

Air prifice
{where air passage
is adjusted})

Y
!

hir orifice

L] fitting position”

©®

P

Motor speed control ¥
[zheostat)

Lo

Suction fan-egquipped motor

Power awitth

Fig. 10

4.16 Cdor Test
Comply with TSMOS05G. However, the temperature shail be B0C,

4.17 Fogging Test . .
Comply with TSM0503G. For this test, however, the temperature shall be 80T
and the time shall ke 20 h for solid naterials and 72 b for compound materials.

4,16 Flammability Test
Comply with TESMOSO0G.

ROTES: The reclplent of this standard shall underake the folbrwlng comfl@eatlaliny caligations upan the recelpt of this Established! 8 Revised:
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Applicabla Standards )
TSHMOS005 Flammability Test Method for Interier Non-Metallic

Materials

TSMOS03G Fogging Test Method for Won-Metallic Materials

TSMO5035G Test Method for Smell of Hon-Metallic Materials

TSZ0001G Control Method for Substances of Environmentzl Concern

IS0 34-1 Rubbar, Vealcanized or Thermoplastic -- Determination of
Tear Strength —-- Part 1: Trouser, Angle and Crescent Test
Pieces

ISo 37 Rubber, Vwulcanized or Thermoplastic ~- Determination of
Tensile Stress-Strain Properties '

JIS K 6251 Rubber, Vulcanized or Thermoplastic -- Determination cf
Tensile Stress-Strain Properties

JISs K &252 Rubber, Vuelcanized or Thermoplastics -- Determination of

Tear Strength
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Cne preferred test method for headrests utilizes a 2*

diameter test ball which requiresz only a small test area.

The test area mest be well supported by means of foam
design or a support fixture. It is important that the

{50.8mm]

test area be chosen s¢o that th

the foam (Figures 1 and 2) and a minimum of 13" {38mm)
of fcam exists directly beiow the test location.

o A

' i 1i"min.

5
sEupport r‘\ platen
correct test location incorrect test location
Figure 1 , Figure 2

The test is performed as follows:

1. The test Ball is positioned above the test area cf the
sample (Figure 3) on the load cell.as indicated on the

drawing. : .
65 , test area

Pigure 3

2. A 0.2¢ (b.1kg) load is applied to the sample and a
reference point is determined (Figure 4).

Figure 4
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3, From the reference peint, the sample is- deflected §*
{12.7mm) and the load cell is allowed to stabilize for
5 seconds lFigure 5).

ol

Figure 5

4. After the 5 second deiay, a direct reading of the residual
force is obtained. ' z

Providing the test area meets the miﬁimnm thickness reguire-
ment and the test area is adequately supported, this test
method is generally repeatable.




