JAPANESE AUTOMOBILE STANDARD

JASO M303-95

Nonmetallic gasket materials for automobiles

1. Scope
This standard specifies the nonmetallic gasket
materials(') (hereinaiter referred to as “gasket
materials”) to be used for automobiles (including
two-wheeled vehicles also).
However, rubber materiais which are not filled
with fiber, cork, etc., and asbestes and its mix-
tures are excluded.
Remark :
The applicable standards to this standard are
shown below.
JIS B 7503 Dial gauges reading in 0.01 mm
JIS D 3105 Cylinder head gaskets for automobile
engines
JIS K 6251 Tensile testing methods for vuica-
nized rubber
JIS K 6258 Iimmersion testing methods for vulca-
nized rubber
JIS K 6301 Physical testing methods for vulca-
nized rubber
JIS K 6380 Industrial rubber packing materials
JIS R 6252 Abrasive paper
JIS Z 8401 Rules for rounding off of numerical
values
Note(') : Nonmetallic gasket materials mean the
nonmetallic gasket materials used by them-
selves or in combination with metallic mate-
rials for production of the gasket after cut
into required shape as a fixed sealing
material.

2. Definitions
Definitions of the principal terms used in this
standard shall be as follows.

(1) Joint sheet : Compressed sheet gasket
material manufactured by heating and pres-
surizing compound which is mixed organic
or inorganic fibers or their mixture with rub-
ber.

(2) Beater sheet Sheet gasket material
manufactured in the paper-making method,
using the material of the organic or inor-
ganic fibers or their mixture as a main
material mixed with rubber latex, etc. as a
binder and mixing it with a beater.

(3) Mill board : Sheet gasket material man-
ufactured in the paper-making method, us-
ing the material of the organic or inorganic

fibers mixed with a heat resistant binder.

(4) Cork : Gasket material manufactured by
forming cork grains, whose grain size is
controlled, mixed with protein or synthetic
resin as a binder.

{5) Cork rubber : Gasket material manufac-
tured by heating and pressurizing the mate-
rial of the cork grains, whose grain size is
controlled mixed with rubber compound.

(6) Cork rubber sponge : Gasket material
manufactured with similar composition and
method to that of cork rubber, but with
rubber foamed.

(7) Tag paper : Strong paper not easy to tear,
such as Manila paper, Kraft paper, Simili
paper, etc. to be used for a tag

(8) Chip board : Recycled paperboard man-
ufactured by using old newspaper, etc. as
material

(9) Vulcanized fiber : Sheet gasket material
manufactured by treating paper made from
cottom or chemical pulp with a zinc chioride
solution and then by bonding the treated
paper together.

(10)Cellulose fiber : Sheet gasket material
manufactured by treating paper made from
cotton or chemical pulp, etc. with protein, or
rubber, etc.

(11)Graphite sheet : Flexible gasket material
of a laminated structure, which is manufac-
tured by expanding flaky graphite mainly
produced naturally and then forming it to the
form of sheet

3. Type and symbol

3.1 Type

The gasket materials shall be classified into the

following four types according to ‘their main

material.

(1) Type 1 : Cork

(2) Type II : Cellulose

(3) Tyep IV: Organic or inorganic fibers or
their mixture with cellulose ex-
cluded.

(4) Type V : Graphite sheet
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3.2 Symbol shown in Table 1. and the meanings of the
The gasket materials shall be identified by a supplementary symbols are shown in Table 2.
basic symbol consisting of the letter F followed Supplemenary symbols shall be added, as re-
by six-digit number and a supplementary sym- quired.

bol. The meanings of the basic symbols are
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Table 1 Meanings of basic symbols

Type Type I Type I Type IV Type V
Symbol
First digit 2.Cork 3.Cellulose 4.0rganic or 5.Graphite 9. Specified
{Type of inorganic sheet separately(*).
material) fibers or
their mixture;
but cellulose is
excluded.
Second digit 0.Not specified | 0.Not specified | 0.Not specified | 0.Not specified
(Name of gasket | 1.Cork 1.Tag paper, 1.Joint sheet 1. Graphite
material) 2.Cork rubber chip board, 2.Beater sheet sheet
3.Cork rubber vulcanized 3.Mill board 9. Specified
sponge fiber 9.Specified separately(®).
9.Specified 2.Cellulose fiber | separately(®).
separately(*). (treated with
protein)
3.Cellulose
fiber
{treated with
tubber)
9.Specified
separately(®).
Third digit 0.Not specified 5.20~30%
(Compressibility) 1. 0~10% 6.25~40%
2. 5~-15% 7.30~50%
3.10~20% 8.40~60%
4.15~25% 9.Spesified separately(®)
Fourth digit 0.Not specified 5.20~40%
(No.3 oit 1. 0~15% 6.30~50%
thickness 2. 5~20% 7.40~60%
increase rate) 3.10~25% 8.50~70%
4.15~30% 9.Spesified separately(?)
Fifth digit 0.Not specified 5. 40%
(Maximum No.3 1. 10% 6. 60%
oil weight 2. 15% 7. 80%
increase rate) 3. 20% 8.100%
4. 30%
Sixth digit 0.Not specified 5. 40%
{(Maximum of 1. 10% 6. 60%
antifreeze 2. 15% 7. 80%
solution weight 3. 20% 8.100%
increase rate) 4. 30%

Note(®):To be agreed between the parties involved in the deliver
Y

Example Symbol showing the JASO M 303 nonmetallic gasket material

The main material is cellulose.

The name of the gasket material is cellulose fiber(which is treated with rubber).

The compressibility is 20 to 30%.

The No.3 oil thickness increase rate is 15% maximum.

The No.3 oil weight increase rate is 15% maximum.

The antifreeze solution weight increase rate is 80% maximum.

F3 3 58 1 2 7
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Table 2 Meanings of supplementary symbols - M 303

Supplementary symbol Supplementary characteristics
A9
. The testing method shall be agreed on between the parties involved.
(Sealing property)
B1-B9 The stress relaxtion after 22 hours shall not exceed a value in the symbol B.
(Stress relaxation) (Maximum)
B1. 10% BS. 30%
B2. 15% B6. 40%
B3. 20% B7. 50%
B4. 25% B8. 60%
B9. Specified separately(*)

D00~D99 Adhesion shall not exceed a class based on the first digit of the two digits of
(Adhesion and the symbol D. Corrosion shall not exceed a class based on the second digit of
corrosiveness) the two digit§ of the symbol D. The criteria for determing shall be in

accordance with Table 8 and Table 9.

Adhesion class Corrosion Class

DO-Not specified. DO-Not spegcified. [Example]

D1-1 D11 1 D O O

D2-2 D2-2 2

D3-3 D33 3 Cotrosion

D9-Specified D9-Specified Adhesion

separately(*) separately(*) esto

M1~M9 The test result shall be equal to or higher than a value in the symbol M.

(Minimum) Unit : MPa

) M1. 07
(Tensile strength) M2. 1.8
M3. 34
M4, 6.9
M5. 10.3
M6. 137
M7. 206
M8. 27.5
M9. Specified separately(*).
R There shall be no collapse.
(Fiotation test)
S9 To be agreed on between the parties involved.

(No.1 oil, No.3 oil and fuel
oit A volume change rate)

T There shall be no cracking.
(Flexibility
Zz To be agreed on between the parties involved.

(Other characteristics)

Example 2 The

tensile characteristic

is 0.7 MPa

Volume change rate requirement for No.1 oil, No.3 ail, and fuel oil A

Regarding the flexibility, there shall be no cracking.

Other required characteristics

F237000 M1 S9 T
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4., Characteristics
The characteristics of the gaskets shall be in
accordance with the following.

(1) Type 1 : As per attached Table 1

(2) Type 10 : As per attached Table 2

(3) Type IV : As per attached Table 3

(4) Type V : As per attached Table 4

5. Thickness and tolerance
The thickness and tolerance of the gasket mate-
rials shall be in accordance with Table 3.

6. Tests

6.1 General conditions of tests

6.1.1 Method of rounding off measured val-
ues in tests

Reading of the measurements in tests shall be

one digit lower than the number of digits of the

specified values. Then, the measurements shall

be averaged and rounded off to the same num-

ber of digits of the specified values. The method

of rounding off of values shall be in accordance

with JIS Z 8401.

6.1.2 Sample preparation
Quadrangular sample pieces of appropriate size

shall be cut off from the sheet and the fiber
direction shall be indicated in them with an
arrow. The number of sample pieces to be
prepared shall be such that three or more pieces
may be measured for each test item.

6.1.3 Thickness of sample pieces
Thickness of the sample pieces shall be in
accordance with the followings. If it is not pos-
sible to follow them, the thickness shall be
agreed on between the parties involved in the
delivery.

(1) Type I : 3.0mm

(2) Type M:0.8mm

(3) Type IV:0.8 mm

(4) Type V :0.8mm

6.1.4 Preconditioning

Before the test is performed, the sample pieces
shall be subjected to the preconditioning in
accordance with the following instruction.

(1) Type I : In a laboratory room or a sealed
container in which air is circulated slowly at
the temperature of 25 + 5 °C and in the
relative humidity of 50 to 55%, keep the
sampile pieces for 46 hours or more.

Table 3 Thickness and tolerance

Unit: mm
Type I |F210000 | Nominal
series Thickness 0.8 1.0 1.5 2.0 3.0 5.0 7.0
Tolerance + 0.20 030} £050} £0.70
F220000 | Nominal
series thickness 0.8 1.0 1.5 2.0 3.0 5.0 7.0
F230000 | Tolerance
series +0.20 +0.30
Type I { Nominal
ye 0 thickness 0.2 0.3 0.4 0.6 0.8 1.0 1.2 1.5
Tolerance + 0.19 +0.13
Type IV Nominal
thickness 0.5 0.8 1.0 1.2 1.5 2.0
Tolerance +0.13 *+0.20
Type V Nominal
Thickness 0.4 0.6 0.8 1.0 1.2
Tolerance + 0.1
Note(’) : F314000 and F315000 shall be used for reference only.
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(2) Type I : In a sealed container which con-

tains a drying agent and is maintained at
the temperature of 25 * 5 °C , have pre-
dryed the sample pieces for four hours.
The air in the sealed container shall be
circulated slowly. And then, move the sam-
ple pieces to a laboratory room or sealed
container maintained at the temperature of
25 *+ 5°C and in the relative humidity of 50
to 55% and leave them there for 20 hours
or more. The air in the laboratory room or
the sealed container shall be circulated
slowly as it is in the case of the above.
Remark :
In a case where it is difficult mechanically to
maintain the relative humidity at 50 to 55%, it
is suggested, as an alternative, to put a
saturated aqueous solution of magnesium
nitrate [Mg(NOs)z 6H20] in a dish and place it
in the sealed container. When measurements
are taken in a place where the relative hu-
midity is other than the specified, test pieces
shall be taken out from the container one by
one, when needed.

(3) Type IV : Dry the sample pieces in a

furnace maintained at the temperature of
100 £ 2 °C for one hour. And then, cool
them by keeping them in a desiccator which
contains a drying agent and is maintained at

the temperature of 25 = 5°C .

(4) Type V : Dry the sample pieces in a fur-
nace maintained at the temperature of 100
=+ 2°C for one hour. And then, cool them by
keeping them in a desiccator which con-
tains a drying agent and is maintained at
the temperature of 25 £ 5°C .

6.2 Thickness test
A dial gauge to JIS B 7503 shall be used. The
diameter of the gauge head shall be 6.4 £ 0.1
mm. The diameter of an anvil to be used shall be
larger than that of the gauge head. The total
load to be applied to the gauge head shall be in
accordance with the following.
In making measurements, the gauge head shail
have a light touch with the sample pieces slowly
to read the scale.

(1) Type O0:1.13 = 0.196N

(2) Type M:1.76 = 0.196 N

(3) Type IV:255 = 0.196 N

(4) Type V:255 = 0.196N

6.3 Compressibility and recovery test

6.3.1 Test piece

The dimension of the test piece for the com-
pressibility and recovery test shall be in accor-
dance with Table 4.

Table 4 Dimension of test niece

Unit : mm
Size (Diameter in the case of a circle;Length . .
Type of one side in the case of a square) Thickness(")
210000 3.0 or more, but less than 8.0
Type II series 50 or more
220000
series 25 or more
230000
series 50 or more
1.5 or more, but less than 6.5
Type I 25 or more
1.5 or more, but less than 6.5
Type IV 25 or mare
1.5 or more, but less than 6.5
Type V 25 or more

Note(‘) : Test pices shall be piled up until the total thickness reaches a specified value.
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