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FOGGING TEST METHOD FOR NON-METALLIC MATERIALS

1., Scope

This standard covers the standard fogging test method for non-
metallic materials to be used chiefly for gutomcbile interiors.

2. General Test Conditions

2.1 Conditioning )

Test samples and test specimens shell be kept and dehumidified
before the tests for at least 24 h in a desiccator in the
atmosphere specified in Section 2.2.

2.2 Test Atmosphere %

Tests shall be carried ocut indoors, as a rule, at a temperature!
of 23 * 2°C and a relative humidity of 50 + 5X%. If it is not !
possible to create this condition, the actual test atmosphere

shall be reported.

2.3 Quantity of Test Pieces .
Three or more test pieces shall be used for each test.

3. Test Procedures

3.1 Cleaning and Storage of Glass Plates, Glass Bottles, Beakers,
etc.,

(1) Cleaning

Glass plates, glass bottles, beakers, silicon rubber
sealing materials, metal rings, etc. to be used for tests
shall nnlvwnnnmw cleared of oil and anything else
adhering to them by the method described below.

Wipe away the substances adhering to the glass plate
surfaces, glass bottles, and beaker inner walls using
acetone, ethyl acetate, or another appropriate solvent,
and then rinse tkem in ascetome. After gently wiping the
residual acetone off the glass plates with a non—fluffy
cloth or other material and rinsing the glass bottles and
beakers, etc, for 2 to 3 min, dry them for 2 to 3 min in a
dryer or the like.

Do not use the same glass plate more than 10 times.
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{2) Storage

Ag a rule, clean the above implements prior to testing,
via the above method. If it is necessary to store the
implements after nwmuumum. store them in a desiccator etc.
to avoid the adherence of dust or dirt to the implements.

3.2 Accelerated Fogging Test

3.2.1 Method A
{1} Test piece

Dimensions of the test pieces shall be as specified in
Table 1, according to the nwvn of material.

The test pieces may be sampled from either actual parts
or material rolls. In any case, the source material of
test pieces shall be reported.

When the source material is powder, liquid, or paste,
the amount of the test sample shall be 10 # 0.2 g.

Table 1 Test Piece Dimensions

Unit: mm
Classification Dimensiona
Skin materiatll’ 50 X 100 X Product thickness ?.uﬁnuﬂﬂ_lm
Plastic molding materia) mnu MXMMM”nHMuWnaﬁnn thickness (report) _
Seat foamt?) #65 X 40t5)
Composite mate— |gSeat(5) See Fig. 1.
rial {(cut from :
actiual product} |[Other than seat{?) [ 50 x 100 X Proguet thickness(®? {report) :
others'?) ] 50 X 100 X Product thickness'S’ {report} ;

Notes:{1) Such as vinyl chloride sheet, fabric, carpet, synthetic |
leather, and natural leather. ;

(2) If it is difficult to obtain 50 mm long, 100 mm wide test “

wwmwnu. ﬁunun-nﬁmmnnunmn&n-nﬂhuﬂﬂm-nnnun-ﬁpun

(3) If it is difficclt to obtain 25 mm lomg, 100 = wide test
Pigces, use test pieces of the same surface area (150
cmt).

{4) Mainly urethane foam
(5) 1f the thickness is less than 40 mm, report the actual

thickness. m
(6) Such as a combination of laminated pad and seat foam, and !
seat cover and seat foam - .
e oo Sl ey g B e oot ks e onte v S et o EvRlished / @ 4 Revised :
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Notes:(7) Such as safety pad, door trim, head lining, and coated
wwnunmn part. If it is difficult to obtain 50 mm leng,

00 wm wide test pieces, use test pieces of the same
surface area.

(8) When product thicknesa exceeds 50 mm, measure the
dimension 50 mm from the interier end.

(9) Such as slab urethene foam and felt

Unit: mm

\\§ Froduct

Laminated pad __ BZ777777/77# | thickuess
ot seat cover %ﬂ.\“\\\\\\\\\\\\\\ “ (repert)
Seat Form—» 40m
Fig. 1 Test Piece Dimensions for Composite :bnmﬁwnw (Seat)

(2) Test equipment

mmunmunuﬂnumﬂwm mnnnwnunnmm %vonwwuw nmunmunraauwu
Fig. 2. The glass containers'l?) to be used for the
tests shall have a capacity of about 500 mL, and their
dimensions shall follow those shown in Fig. 2, as much
as possible,
The glass plates shall be 47 * 47 mm in size, with a

. thickness of 3 mm. In addition, their original fogging
rate shall be 0.5% max.

Note:(10) Such as a "pressure resistant, glass fogging
measuring bottle" made by Sansho Co.
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Agitator motor

Unit: om

Glass plate

Thermometer and tem—
perature controller

W = ﬂ/rlﬂ.lﬂlﬂl.ﬂ. == ﬂ tainer.

Container support
- Heater

£

Fig. 2 Accelerated Fogging Tester

{3} Test method

Place the test piece in the giass container in the test
uvipment ghowm in Fig. 2. Seal the container with a
glass plate which also serves as the lid. Im this
procedure, fix the plate to the container at its four
corners with tapa. The glass container and glass plate
shall be cleaned in advance, as specified in Section
3.1. After setting the oil or mwwnnnwnn bath
temperature as specified in Table 2, place the
container in the bath so that the fluid level reaches
110 um above the bhottom of the container. Under this
condition, heat the bath for the time period specified
in Table 2. )
Afrer heating the bath for the specified time period,
immediately remove the glass plate, and store in a
desiccator until the measurement of fogging.

= Fluig¢ level
GClass con- ot Imnerse the glass
—|=="|l~"tainer Iy e | container in the
3 oll or glycerine
" 17 bath until the
0i1 or glycerine-]| =l est £luid level reaches
. s == 105 e
bottom of the con- |
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Table 2 Heating Temperature and Time

: Heatin Heatin
Location temp. (°C) | time (1
With direct radiationtl’ | 1pp % 2
Abov 1t
Mmmun Without di- Hu..unm.&m 80 £2
rear |Tect radi- 1
ation WMWde&ﬁ t 70 % 2 20
 labove belt line!l3) 80 £ 2
Side Helow belt Linetld) 70 t 2
Composite material (seat)'1%/ 80 + 2 72

Notes:{11)

(12}

(13)

{14)

This shall apply to skin materials for instrument
panel safety pads, package trays, rear seat backs,
etc. S

This shall apply to waterials for the front and
rear pillar garunishes, sun visors, etc.
Materials that do not appear on nmm surface, such
as urethane foam for instrument panel safety pads,
urethane foam for peats and slab urethane foam,
shall be included in the scope of applicationm.

This shall apply to materials for carpets, etc.
Materials for luggage compartment interiors are
included in the scope of application. -

Hﬂw»m:hww nﬂnuw no-hﬁnumnwumuﬂnnnﬂnnwamﬁurwu
materials, fabrics, and base materials, for
exanple), head limings, etc.

(15) This shall apply to materials for doer trim
carpets, etc. .
(16) For the test, place the combination of a laminated
pad and seat foam or a seat cover and seat foam in
a glass container as showm in Fig. 3.
Emm“ﬂﬂﬂiaauﬂimzb. T et e s, st w 1 ESAENE 1 G 4y Revised :
e s o o Py Jul. 1397
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Glass

late .
Ground joint

\“Hu $40
A
Glass Laminated pad

container
\ Or seit cOVeET

Sear foam

P

N R

Fig. 3 Test for Composite Material (Seat)

{(4) Test results

After 1 h £rom the completion of the test, place the

glass plate obtained in procedure (3) above ic an

uunmnuwnwnm Jwrnum type light permeability measuring
17

instrument‘l?’  ghown in Pig. 4. Then weasure the
amount of light incident upon the glaess plate Ty, the
total amount of light transmitted through the glass
plate Tz, the amount of light scattered by the
instrument T3, and the amount of light scattered by the
instrument and test piece T4i. Calculate the glass
fogging rate A (%) according to equation (1).

Glass fogging rate & (%} l.mm.x 100 eveess (1)
where, Hn".wm.u 100 {(total transmittance)
&
T - T30T (diffusion
Taz T1 * 100 ¢ ransmittance)

Conduct the measurement at four or more points on the
fogged area of the same glass plate, and report the
maximum, minimum, and mean values. For the fogging
rate to be reported, use the mean of the calculated
.ﬂ.ﬂ.._r.ﬂ..ﬂﬂ.-_ Hmmm MH-.“- mnv .

Note:(17) "Direct reading type haze computer” made by
SUGA TEST DEVICE C0., for example.

POTES:  Tiw rycoment af Uy santieol ihadl wasionmi.r de - e e Aecewpl i Yy detuinnl. M i H
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Light
source ]
lamp Filter Collimator lens _h__w”na_.._ﬁ
z/ﬁ f/f xx\ Trap
h . 1
1 - : i
- HInlet Outlel
Test nnmmwm :
{glass plate) Photoelectrle celi
Ieceptor
K
Tt T AL IOV Y|

Galvanometer

Fig. 4 Integrating Sphere Type Light Permeability Instrument

|~ Fogging —~]

— Glazs plate—

. Fig. 5 Measurement Spots

3.2.2 Methed B
(1) Test piece

Teat pieces shall have the dimensions specified in
Table 3 according to the type of material.

They uhm be cut out from either actual parts or
wmaterial rolls. In any case, report the source of the
test pieces.

For powder, liquid, and paste, take 10 * 0.2 g as a
test sample.

NOTES: T smenpotnl #f Iors siondornd eail - Established Revised :
i The serapormt shall cors By ¥rasusty W futr, o Se i Tippws Iotr Ca - o ol At e i lis ...“ ﬁw sed :
.?l“"“'ﬂ..il-‘“"l!l il.i'.llﬂ"ll_._.il -I.il'..—'u
IIEII"!!II«!!I’H-I‘I"-PI{EIBI- h_. u _— . w m 9 7
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Table 3 Test Piete Dimensions
Unit: mm |

Skin nhnn.....m.hu.:m.._
480 X Product thickness (report}

Ctassification Dinensions %
1
i
1

Plastic molding material
{15} $80 X nnﬂunu

Composite mate- Seat (21} See Fig. 6.

rial {cur from 75
actusl product) |Other than seart22} ¢80 X Product thickness {report) -

Others ‘24’ $B0 X Product nwmnrﬂn-ﬁmwuwaﬂnﬂQNnv

Secat foam

Rotes:(18) Polyvinyl chloride skin material, fabric, nnnﬂnn-
synthetic leather, artificial leather, natural leather,
for example

(19) Mainly urethane foam

(20) Hmwnrw thickness is lesa than 40 mm, report the actual
value.

{21) Combinations of laminated pad and seat foam, se&t cover
and seat foam, for example ‘

‘_ (22) Sefety pads, door trims, head linings, and coated
plastic parts, for exsmple

{23) 1f the product thickness exceeds 50 mm, measure the
dimension 50 mm from the iaterior end.

(24) Slab urethane foams and felts, for exampie

Unit? =m

Lamipated pad ___ \\\ Product
or seat cover ‘

Fig. & Dimensions of Test Piece for Composite Material {Sest)

Il
NOTES  The of v, st o b g g o Pl B siul Mpralae. H Reviged :
ﬂ?igiliinl.‘Ilﬂl_l-i? . ol ap ] iL Established f w .ﬂ.' -
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(2) Test equipment

qumnrmnnnmuwuhnwm mnmwwum ﬂmunmﬂﬁuuumwoenwummm.u.
The beaker to be used for the test shall have a flat
bottom and its dimensions should conform to Fig. 7, as
much as possible. The giass plate shall be 110 x 110
mm in gize with a thickness of 3 mm, and a 60°
reflection factor of 1351 or more as determined via

gloss measuring instrument. ]
Do not use the same glass plate more then 10 times.

Unit: =m

Cooling piate(26)
Glass plate or
m\\\\.npnnwunu foil

Banher Silicen Hnrwnﬂu.nm
27)

X 2 aealing material
' ;/ 350 /f
\ \
N a83.6 I\
nlel| 9 HM xf
HZ] = ./ ./. Heating unit
m S\ ../. {01l bath)
\ \

Metal ringt2s)

E//

Tast plece

‘4

A SN NS N

Fig. 7 Accelerated Fogging Tester

Notes:(25) "HAAKE Temperature Control Unit for Fogging
Test” made by HAAKE Co., for example

(26) The cooling plate shall be hollow and made
of aluminum or other rust resistant
material. It shall be provided with a
cocnection unit capable of feeding and
draining cooling water. Its mass shall be
at least 1 kg when measured together with
cooling water in it. .

The surface in contact with the glass plate
shall be flat.-

POTES T rwcomant of . sanssins nitnl valivtel § My fndisarmy confidemmaioty siicpions sy oo meepr A s nenied. Revized :
c?ilil;lrlhﬂdill. o .ull - Established / m ﬁ’ b
il e My A A M BCuseary i N AT Nt O 1ol AR CUCRRR Ay S Sy ol e ek ol s

- Thass itnsaberel sl st Wit dafmaions robord Susessy iy sl by ol ymeinr nair el o Faywtn Juter Corpunewe. They H

0 RAC Kl 1R el St I Ut O WS sty ol e o1 Trrrug s Carpaennn nl}]l, 1993
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Notes:(27) Use a ring-form silicon rubber sealing
material with an inside diameter of _
approximately 95 mm and a hardness of _
approximately 60 as measured with a Shore A
tester.

|

(28) The mass of the metal ring shall be
approximately 55 g, the outside diameter 80
mm, the inside diameter 74 mm, and the i
thickness 10 ma., It shall be made of rust |
resistant material. |
k

(3) Test methed
{a) For reflection factor meazsurement

Place the test piece flatly on the bottom of the
beaker as shown in Fig. 7, with the decorated
surface pointing upward. Place a metal ring on the
test piece to prevent it from warping.

The metal ring may be omitted when there is no
possibility of the test piece warping. ..
After petting the temperature cof the heating unit
{oil bath) as required in Table &, dip the beaker
in the oil bath so that the oil level reaches a !
point approximately 60 mm below the glass plate, as
shown in Fig. 7. Then put the silicon rubber
umnwwﬂw material in and immediately seal the beaker
with the glass plate that serves alsc as a lid.
Thereafter place tha cooling plate, in which
cooling water is circulated at 20 * 1°C, on the
Mpnuu plate and heat the beaker according to Table

For this Emnmﬂﬂmammnm use a beaker, metal nwum.
glass plate, and silicon rubber sealing material
that have been vinsed according to Section 3.l.

NOTES.  The ruoupent of Mooy siongml shull mosiestol s e Siiaung il van. ol S0 PPTI 1 Wi uipiniir ishad i M
b Tie mocgoem ol ducord by vhapaar or fen, or ot 38 Tioyats Ipier © o e -ty Esubl __ﬂ ; Revised 3
paalard slect N0ry WY St g b - ey 0ot Pyl cvrmme ook B S st

b The ‘marsiiod il I 4CCHCn ASONGN PP Ntk mir- commrd i el iy sl comovnl o Tyt hibaior Citpurums Thery uball

bt ot o [Eroped b il T T oY o vy Weeh ATy echmn iy Ry cumveren i Tronren Ilut {usppiransan H _ — H mm H
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{b) For attached mass measurement

Place the test piece flatly on the bottom of the
beaker as shown in Fig. 7, with the decorated
surface pointing upward.

Place a metal ring on the test piece tc prevent it
from uﬁﬂwwnm. . .
The metal ring may be omitted when there is no
possibility of the test piece warping.

After petting the temperature of the heating unit
{oil bath) as required in Table &, dip the beaker
in the oil bath to a point where the oil level
reaches approximately 60 mz below the glass plate,
as shown in Fig. 7. Immediately after this, put a
silicon rubber sealing material in and umn~ Jﬁn
beaker with & round plece of aluminum foil'29% 103
mm in diameter. :

Then place a cocoling plate, in which cooling water
is circulated at 20 * 1°C, on the aluminum foil,
and heat the beaker according to Table 4.

For this measurement, use a beaker, metal rimg, and
silicon rubber sealing material that have been
rinsed as required in Section 3.1.

Hote:(29) Aluminum foil {15 micron in thickness}
made by MITSUBISEI ALUMINUM CD., for
example.

Make the glossy surface come in contact
with the beaker.

Table 4 Heating Temperature and Time

. Heating time (h}
Heating :
Location temp. Reflection | Attached
m.mw factor mass meas-
. . measurement | urement
With direct radiation'30’ [ 100 % 2
F . Above_ helt
NMME" ﬂuﬂ&oﬂwn di~ Hu..nmmﬂvv 8022
rear |rect radi-
3 1
ation wmwmwu&w t 70 2 3 16
cige |Above belt line!33} 80 £ 2
ide
Below belt linetd) 70 + 2
Composite material (seat )}(33) Bo + 2 72 12
e T e i ke T o, [ Esabited 1 g Revised:
A e e T e e e Jal.1e97
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Notes:(30) This shall apply to skin materials for instrument panel
safety pads, package trays, rear seat backs, etc.- |
{31) This shall apply to materials for front and rear pillar
garnishes, sun visoras, etc. |
Matsrials that do not appear on the surface, such as _
urethane for instrument nﬂﬂmw safety pads, urethane foam .
for seats, and slab uret foam, shall be included in
the scope of application. . :
(32) This shall apply to materials for carpets, etc. .
Materials for luggage compartment interiors are included
in the scope of application. J
(33) This shall apply to materials for door trims {skin
materials, fabrics, and base msterials, for example) and |
head liningg, etc.
(34) This shall apply to materials for door trim carpets,
etc.
(35). For the test, put a combination of laminated pad and
seat foam or seat cover and seat foam in the beaker, as
shown in Fig. 8.
C “J-—— Cooling plate
P ~_ —Glass plate or aluminum foil
5 uw./ 5ilicon rubber sealing material
| _\\ Seat cover or laminated pad
“§ | Seat foam
Fig. B Test for Composite Material (Seat)
R i e T SR TR T TS T B/ g g Mokl
Ve it ot @ o o S ey s e e o) T o Gy T Jul, 1597
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(a)

{b)

(4) Test results

Reflertion factor measurement

To calibrate the gloss measuring instrument, set
the 60° reflection factor at 94.6% using a black
reference plate. Then, gfter 1 h from the :
completior of the test, measure the 60° reflection .
factor of the glass plate obtained in {3) above,
using a gloss measuring instrument(35), Take the _
measurement thus obtained to be R);. Then, measure !
the 60° reflection factor at cother points. Take i
the measurements thus obtained to be Rz, R3, and I
R4» Using the reflection factor Rg of a clean '
Mwhuu plate measured before the test, calculate the !
ogging rate B (1) according to equation (2).
When measuring 60° m%.mu.ann...qn factors, place a
matting black plate free of cracks or dirt under
the glass plate.

dir m

N_._.NM.-.Nu.TE x 100

mH mw
Hﬂ”“ﬂw Mw ﬂ“n h. g *san ﬁMw

Attached mass measurement

After 1 © from the completion of the test, measure
the mass of the sluminum f£foil obtained in (3) above
to the mg. Calculate the difference from the foil
mass measured before the test to determine the
attached mass G (mg).

bﬂﬂﬂ.ﬂ’ﬂ_&. mass n HHMV = mH - mﬂ YR R T ﬂuv

where, G) (mg): mass of aluminum foil after wnnn
Go (mg): mass of aluminum foil before test

MOTES. Tw o hes e [ & Arewpt i Estabéiched vised
.?ittl-ll-llnarlll.lsqll. Tobawee £ o approprate. G — -tk d H ____' Re
J-.!__lIIH"-{gIIlil'iil"hililIl!l

I_l_ll.ll ln!n_a!l-l_lllllill lllll.tl-l..l!l_-..llhllll-_ “Tirath Miter Corpanegs. Tiuty uelf J 1 _ 199 T
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Notes:(36) The gloss measuring instrument is
schematically illustrated in Fig. 9.
The aperture S) of the light source
shall be located at the focus peint of
the lems L, and shall be capable of t
forming a clear image of S: at the '
center of the aperture Sz of the :
receptor, when a mirror is placed at the,
location of the test unawwm T. The m
angle of incidence & shall be the angle °
formed between the line going throu _

!
|

the center of the aperture §) and the
center of the lens L; (principal point
of the lens) and the normal of the test
sample T. The light receiving angle #
shall be the angle formed between the
line go through the center of the
aperture S; and the center of the lens
Lz (principal point of the lens) and the
normal of the test sample T. The open
angles «) and o2 shall be those of the
apertures 51 and S2 respectively at the
locations of the lenses L; and L2. The
onnunNH axis on the incidence side and
that on the light receiving side shall
cross each other on the sample surface.
The aperture S; may be substituted for
by the light source filament at its
location. :

The beam of the light source shall be
the standard light ¢ specified in ASIM
E308. The spectral semsitivity of the
receptor shall be the same as the .
spectral stimulation value ¥i specified
in ASTM E308, or & combination of an
equivalent light source and receptor
ghall be used.

A "REFO 60" made by DB LANGE Co, is
recommended.

{37) Use a plate with the 60° reflection
factor at 0.5 £ 0.2%

HOTES  Tihe rmopecs 5 s ol sivull poderinas far Iniiowing Cuniali ! sty Ubinpet s [ R . Revised :
....Illlllll.l.lln-l.'.ll-"l.__ill.f ol -‘lll. — o - E_E.‘.“ _ww )
iRty ——— T 1Y A Tp—— - e e o
-?lllilti'illliilifn‘li H [ _ H W_w ﬂ
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Light source Recepcor

Fig. 9 Schematic of Gloss Measuring Instrument

4, Test Report

Report the test results after analyring the data according to
Attached Table.1l. If the fogging rate determined by method 4
exceeds 153 or if the fogging rate determined by method B is less
than 851, analyze the chemical composition of the substance
adhering to the glass plate and include the result in the test
report. Also report nwn condition of the adhering substance in
the manner of indicating “particulate,™ "liquid," and so on.

Applicable Standard
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Attached Table 1

‘GLASS FOCGING ‘TEST RESULTS

Vebicle model
pact ¥o,

Part name

‘Date of test

Date

Test method

Company name!

Tast conditjopne

(Circle correct word.)
.c h

Divisiont

* Materigl _  Painting Yes/No ient conditj '
{Circle correct word.)
w (C EorT 1 = Vehi 1
Fogging rate (X) Chemicsl compositi
position | Attached mass (mg)
No. ean M Adhering substance (analysis wethod) [£or method B only)
: :
2
3
Hean
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