JAPANESE AUTOMOIBLE STANDARD JASO M304: 2002

Cellular plastics for automobiles

1. Scope
This Standard specifies the use and performance of cellular plastics used in automobile bodies for
the purpose of heat insulation, sound insulation, vibration suppression and cushioning.

2. Normative references
The following publications form a part of this Standard to the extent specified herein. The latest
edition of all publications shall apply.

JIS A 1412-1-1999 Test Method for Thermal Resistance and Related
Properties of Insulations - Part 1: Guarded Hot Plate Apparatus (GHP Method)
JIS A 1412-2-1999 Test Method for Thermal Resistance and Related
Properties of Thermal Insulations - Part 2: Heat Flow Meter Apparatus (HFM
Method)
JIS A 1412-3-1999 Test Method for Thermal Resistance and Related
Properties of Insulations - Part 3: Circular Pipe Apparatus

JIS B 1501-1998 Steel Balls for Ball Bearings

JIS K 6400-1997 Test Methods for Flexible Polyurethane Foam
JIS Z 8401-1999 Rules for Rounding off of Numerical Values
JIS Z 8703-1983 Standard Atmospheric Conditions for Testing
3. Types

Cellular plastics are classified into soft cellular plastics(') and hard cellular plastics(?). The soft
cellular plastics are further divided into six types and the hard cellular plastics into 2 types as specified in
Table 1.1. Test items to be applied to each of the type are specified in Table 1.2.

NOTES: (') Soft cellular plastics are flexible materials which deform when a load is applied and easily recover when
itis removed. In general, those referred to as semi-hard cellular plastics are included in this category.

(2) Hard cellular plastics are materials that resist deformation when a small load is applied, have a large

load bearing capability, but low elasticity which prevents recovery when deformation exceeds certain

limits.

Table 1.1 Cellular plastics types

Category Name No. of types Table No.
Ether family soft urethane foam 11
Ether family high-flexibility urethane foam(®)
Ether family soft urethane foam

Foam rubber(*)

Polypropylene foam(®)

Polyethylene foam(®)

Hard urethane foam

Polystyrene foam(®)

Soft cellular plastics
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Hard cellular plastics

(®) Ether family soft urethane foam with especially large deflection rate and compression modulus,
and small hysteretic loss coefficient.

(*) Indicates foams made of natural or synthetic rubber or a mixture thereof.

(°) Indicates cross-linked foams made of ethylene homo-polymer manufactured by extrusion
foaming, copolymer comprised primarily of ethylene, or a mixture thereof.

(%) Limited to bead cellular plastics.
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Table 1.2 Test items applicable to cellular plastics

Soft materials Hard materials
Ether family
- ——— Poly- Poly- Hard Poly-
foam foam foam foam
foam foam foam
Apparent density O O @] (@] (@] O O O
Hardness O @] O (@] —_ —_ —_ —_
Compression
_ _ _ _ _ @) _ _
hardness
Compression - - - - o - o o
strength
Tensile O O @] (@] (@] O —_ —_
Tear O @] O (@] —_ @] —_ —_
Compresswe_ o o o o - - - -
residual strain
Compressive _ - - - - o o - -
permanent strain
Repeated_ _ o o o o . - - -
compressive strain
Impact resilience O 0] _ @] _ _ _ _
Ins_ul_atlon - - - - - - o o
efficiency
Compressive
residual strain
i _ o) _ _ _ _ _ _
under moisture and
heat

4. Requirements

4.1 Performance

Performance requirements specified in Tables 2.1 to 2.8 shall be satisfied in each test specified in 5.

Table 2.1 Ether family soft urethane foam

Test Charaoass A B c D E F |G H | J K
Apparent ﬁg/ﬁare”tdens”y 18 |20 |22 |25 |28 |30 |33 |35 |40 |45 |50
density Tolerancetkg/m® | 2 2 2 2 2 2 3 3 4 5
Hardness Hardness N Agreed upon by the parties concerned
Tolerance(”) zN 20 20 20 20 20 20 20 20 34 34 39
Tensile strength
(minimum)x10 2 59 69 79 79 79 79 79 79 79 79 89
Tensile MPa
i 0,
Elongation % 120 | 120 |100 |100 |100 |100 |100 |100 |100 |100 |40
(minimum)
Tear 1I\-I7<:arrn(sr':1rien?r$11uhm) 3.0 |30 |30 |30 |30 |30 |40 |40 |40 |40 |4.0
Compressive | Compressive
residual residual strain % 8 8 8 8 8 8 8 8 8 8 10
strain (maximum)
S:rﬁe?;esg' e Compressive
PreSSIVE | residual strain % | 5 5 5 5 5 5 5 5 5 5 10
residual h
; (maximum)
strain
Impact Compression
pa modulus % 35 35 35 35 35 35 40 40 40 40 50
resilience S
(minimum)

(7) Reference value to be agreed upon by the parties concerned
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Table 2.2 Ether family high-flexibility urethane foam

Class
Test Characteristics A B € D E F
. Apparent density kg/m*® | 30 35 40 45 50 55 60
Apparent density Tolerance tkg/m® 3 3 3 3 3 3 3
Hardness Hardness N Agreed upon by the parties concerned
Tolerance(")£N 20 20 20 20 20 20 20
Tensile strength 9 29 29 79 90 98 08
Tensile x10 - 3MPa(minimum)
Elongation % (minimum) | 80 80 80 80 80 80 80
Tear Tear strength N/cm 49 |49 |49 |49 |49 |49 |49
(minimum)
Com_presswe residual Com_presswe re3|dual 12 19 12 10 8 8 8
strain strain % (maximum)
Repeated compressive Com_presswe re3|dual 5 5 5 5 4 4 4
residual strain strain % (maximum)
i 0,
Impact resilience Compression modulus % | 5 50 |50 55 |60 |60 |60
(minimum)
Compressive residual . .
strain under moisture | COMPressive residual 30 |30 |30 |20 |20 20 |20
strain % (maximum)
and heat
(") Reference value to be agreed upon by the parties concerned
Table 2.3 Ether family soft urethane foam
Class
Test Characteristics A B c
. Apparent density kg/m? 28 28 30
Apparent density Tolerance tkg/m® 4 4 4
Hardness Hardness N 137 1786 127
Tolerance N 29 29 29
Tensile strength(®) (minimum)  x10-*MPa 90 98 170
Tensile
Elongation (minimum) % 150 100 250
Tear Tear strength (minimum) N/em 4.9 4.9 6.9
Compressive residual strain | Compressive residual strain (maximum) % 10 10 10
Repeated compressive Compressive residual strain (maximum) % 10 10 10
residual strain
(®) Effective values shall be in two digits.
Table 2.4 Foam rubber
Class
Test Characteristics A B c D
. Apparent density kg/m® 100 120 250 300
Apparent density Tolerance tkg/m? 5 5 50 50
Hardness Hardness N 69 103 800 900
Tolerance +N 25 25 300 300
Tensile Tensile strength x10° *MPa Over 35 Over 35 Over 40 Over 50
Elongation % Over 100 Over 100 Over 150 Over 130
Tear Tear strength N/cm Over 2.0 Over 2.0 Over 10 Over 12
gt(:;nigresswe residual Compressive residual strain % Under 8 Under 8 Under 70 Under 80
Repeated compressive Compressive residual strain % Under 5 Under 5 Under 8 Under 8
residual strain
Impact resilience Compression modulus % Over 60 Over 60 Over 40 Over 40
Table 2.5 Polypropylene foam
Class
Test Characteristics A B c D E
. Apparent density kg/m?® 20 30 45 60 82
Apparent density Tolerance tkg/m® | 4 6 9 9 15
Compression strength Compression strength MPa | Over 0.13 | Over 0.16 | Over 0.30 | Over 0.40 | Over 0.69
Tensile Tensile strength MPa Over 0.23 | Over 0.29 | Over 0.49 | Over 0.69 | Over 0.88
Elongation % Over 20 Over 17 Over 15 Over 13 Over 7
Compressive Compressive permanent Under 18 | Under 18 | Under 15 | Under 15 | Under 15
permanent strain strain %
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Table 2.6 Polyethylene foam

Class

Test Y A B C D E

Characteristics
Apparent Apparent density kg/m? 25 35 50 65 95
density Tolerance tkg/m? 10 10 20 20 20

i Compression hardness

Compression P! Over 20 Over 25 Over 30 Over 45 Over 69
hardness x10 *MPa
Tensile Tensile strength MPa Over 0.10 Over 0.15 Over 0.25 Over 0.35 Over 0.49

Elongation % Over 50 Over 70 Over 70 Over 90 Over 90
Tear Tear strength N/ecm | Over 6.9 Over 7.9 Over 14.7 Over 22.6 Over 34.0
Compressive .
permanent Com_presswe permaneont Under 13 Under 10 Under 8 Under 6 Under 6

. strain %
strain
Table 2.7 Hard urethane foam
Class °
Test Characteristics A B € 2()
Apparent Apparent density kg/m? 25 47 58 52
density Tolerance +kg/m® |3 4 6 5
Compression | Compression strength Over 0.14 | Over 0.34 | Over 0.44 Over 0.19
strength MPa
Insulation Thermal conductivity Under
efficiency Wim- K Under 0.025 | Under 0.024 | Under 0.024 0034
(®) Urethane foam used for vacuum insulating material core
Table 2.8 Polystyrene foam
Class
Test Characteristics A B ¢ D
Apparent density | Apparent density kg/m?® 20 25 30 35
Tolerance tkg/m3 | 2 3 4 5

Compression Compression strength Over 0.14 | Over 0.19 | Over 0.24 | Over 0.29
strength MPa
Insulation . Under Under Under Under
efficiency Thermal conductivity W/im- K 0.041 0.039 0.038 0.038

5. Test method
5.1 General test conditions
Requirements are specified in JIS K6400, Clause 4. Temperature and humidity during test shall be

recorded when the specified standard atmospheric conditions can not be maintained.

5.1.1 Test piece shape, dimensions and number

Requirements are specified in Table 3.

In order to secure typicality and homogeneity, the test pieces shall be sampled from molded units or

raw materials manufactured under the same conditions, and the surface shall be removed unless

otherwise specified. The surface shall be free of scars and other noticeable defects. When a gauge mark

is applied for test purpose, measures should be taken to avoid scarring the surface.

Table 3 Test piece shape, dimensions and number

Test Shape and dimensions mm '\N/IU:T']?;':nof pieces Remarks
Apparent Rectangular parallelepiped - volume over 100 cm® 3
density
Hardness Square flat plate - 380 + 20/-0 sides, 50+2 thick 1
Compression Rectangular parallelepiped, parallel upper/lower 3
hardness planes, cut periphery, 50 X 50 X 25 (all approximate)
Compression Rectangular parallelepiped, parallel upper/lower 3
strength planes, cut periphery, 50 X 50 X 25 (all approximate)
Test pieces with
Type No. 1 shown in JIS K6400, Figure 6, thickness 3 anisotropy shall be
T . 10+1. . taken in the parallel
ensile (6 with

Gauge for elongation measurement distance 40 shall
be marked at center of parallel section.

anisotropy)

to it.

width wise direction
and perpendicular
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Table 3 Test piece shape, dimensions and number (continuation)

Minimum

Number of pieces Remarks

Test Shape and dimensions mm

Test pieces with
anisotropy shall be
taken in the parallel
width wise direction
and perpendicular
to it.

3
(6 with
anisotropy)

Type No. 1 shown in JIS K6400, Figure 7, thickness

Tear 101,

Rectangular parallelepiped, parallel upper/lower
Compressive planes with a cut periphery, 3
residual strain 50 X 50 X 25 (all £1)

Laminating required for less than 25 thickness

Rectangular parallelepiped, parallel upper/lower

Compressive planes, cut periphery,

permanent 50+ 1 X 50 +1 X over 20 3
Laminating required for less than 20 thickness
Repeated Rectangular parallelepiped, parallel upper/lower
compressive planes, cut periphery, 3
residual strain more than 50 X 50 X over 20
Impact Rectangular parallelepiped, parallel upper/lower 3
resilience planes, over 50 X 100
(1) Flat plate comparison method:
Insulation Flat plate, 200 X 200 (approximate) X 10 ~ 25 1
efficiency (2) Flat plate direct method: 9
Heat board, 200 X 200 X under 30, or 300 x 300 X
under 50
Compressive Rectangular parallelepiped, parallel upper/lower
residual strain planes, cut periphery,
under 50 X 50 X 25 (all £1) 3
moisture/heat Laminating required for less than 25 thickness

5.1.2 Recording of test results
Average values for all test pieces shall be determined and rounded as specified in JIS Z 8401.
5.1.3 Recording
(1) General matters
General matters shall be entered in the test record as follows:
(a) Type of cellular plastic
(b) Foaming conditions
(c) Test date
(d)
(e)
(f) Test piece shape and dimensions, and presence of surface skin
(9) Number of test pieces
(h) Temperature and humidity during test

Direction of anisotropy (when applicable)
Conditions test pieces other than those shown in 5.1

(2) Items to be recorded for each test
Requirements are specified in Table 4.

Table 4 Test record data

Test Data to be recorded Unit
Apparent density Apparent density kg/m?
Hardness Hardness N
Compression hardness Compression hardness MPa
Compression strength Compression strength MPa

Tensile strength MPa
Tensile Elongation %

Direction of anisotropy (when applicable) —
Tear Tear strength N/cm

Direction of anisotropy (when applicable) —
Compressive residual strain Compressive residual strain_ %

Number of plates (when laminated) Number
Compressive permanent strain Compressive permanent strain %

Number of plates (when laminated) = | Number N
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Table 4 Test record data (continuation)

Test Data to be recorded Unit
Repeated compressive residual strain Repeated compressive residual strain %
Impact resilient Compression modulus %

. L Thermal conductivity Wim- K
Insulation efficiency

Test method —

Compressive residual strain under Compressive residual strain %
moisture/heat Number of plates (when laminated) Number

5.2 Apparent density
Requirements are specified in JIS K6400, 5.
5.3 Hardness test (soft urethane foam and foam rubber)
Method A specified in JIS K6400, 6 shall be applied.
5.4 Compression hardness test (polyethylene foam)
5.4.1 Test device
A compression test machine shall be applied. This machine shall have two parallel plates larger than
each side of the test piece, one parallel plate (compression plate) shall move in the direction
perpendicular to the plane, measurements of amount moved and load shall be possible, and the
maximum load during tests shall be in the range of 15 ~ 85% of its capacity.
5.4.2 Test apparatus
Caliper or scale capable of measuring dimensions to the unit of test piece dimensions, or dial gauge
equipped with a circular pressurizing disc having over 30 mm diameter and under 360 Pa load shall be
applied.
5.4.3 Test procedures
Requirements are as follows:
(1) Width and length of the test piece shall be measured precisely with a caliper or scale. Care should be
taken to avoid deformation.
(2) Thickness of the test piece shall be measured at its center with a dial gauge and this value shall be
taken as the first thickness.
(3) The test piece shall be placed between parallel flat plates of the test machine, compressed by as
much as 25% of the first thickness at a rate under 600 mm/min., and the load shall be read 20 sec. after
reaching stand still.

5.4.4 Calculation
Compression hardness shall be calculated by the following equation:

=t
4,
where H: Compression hardness MPa
P: Final load N
A, Initially compressed area of test piece mm?

5.5 Compression strength test method A (polypropylene foam)
5.5.1 Test machine and apparatus
Requirements are specified in Subclause 5.4.
5.5.2 Test procedures
Test procedures shall be as specified below:
(1) Width, length and thickness at center portion of the test piece shall be measured by the method
specified in Subclause 5.4.3.
(2) The test piece shall be placed between parallel flat plates of the test machine, compressed by as
much as 50% of the first thickness at the rate of (10£3) mm/min., and the maximum load during this
compression shall be read.
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