JAPANESE AUTOMOBILE STANDARD

JASO F 404-96

1. Scope

This standard specifies O-rings (called O-rings

O-rings for automobiles

after here) used for automobiles.

Remarks:

Applicable standards are as follows;

JIS B 2401 O-rings

JIS K 6251 Tensile testing methods for vulcanized

rubber

JIS K 6261 Low temperature testing methods for
vulcanized rubber

JIS K 6262 Permanent set testing methods for
vulcanized rubber

JIS K 8301 Physical testing methods for wulca-
nized rubber

JIS K 8001 General rule for test methods of re-
agents

JIS K 6253 Hardness testing methods for vulca-
nized rubber

JIS K 6257 Accelerated aging test methods for
vulcanized rubber

JIS K 6258 Testing methods of the effort of liquids:
for vulcanized rubber

2. Type

Types of O-rings are categorized to 28 types
according to the combination of diameters and
materials. Table 1 indicates the types of section
diameters and Table 2 shows the classification

of materials.

Table 1 Types of section diameter

Types of section Notation of Applied nominal Remark
diameter (mm) thickness diameter (mm)
1.9 19 3 ~ 355 See Attached
2.4 24 10 ~ 71 Table 1
3.1 31 25 ~145
3.5 35 22.4~150
Table 2 Classification of materials
CIass»ﬂqaﬂon Notatlgn of Remark (Reference)
of material material
Class 1A 1A For normal mineral oil
Equivalent to nitrile rubber
Class 2 2 For gasoline-resistance
Equivalent to nitrile rubber
Class 3 3 ‘For brake oil
Equivalents styrene-butadiene rubber,
ethylene propylene rubber, or natural rubber
Class 4C 4C For heat-resistance
Equivalent to silicone rubber
Class 4D 4D For heat-resistance
Equivalent to fluoro rubber
Class 4E 4E For heat-resistance
Equivalent to acrylic rubber
Class 5 5 For coolant fluid
Equivalent to ethylene propylene rubber
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3. Shape and Dimensions
Attached Table 1 indicates the .shapes and
dimensions of O-rings.

4. Material

Synthetic rubber, natural rubber, or synthetic
resin must be used, and tested by 6. Material
testing methods mentioned below. It must meet
the physical properties in Attached Table 2.
Material shall not contain the liquid, which forces
1o prevent leakage, the substance, which con-
taminates gases, and the substance, which cor-
rodes the metal contacting with the O-rings, or
produces stickiness.

5. Surface condition

The surface of O-rings have a good finishing,
have no any harmful flaws and uneven spots,
and shall be smooth.

The burr on O-rings shall not be trimmed too
much to affect the function.

Attached table 3 indicates the maximum ac-
ceptable limits for surface imperfection of O-
rings.

6. Material testing methods
6.1 Normal condition testing
Material testing methods in the normal condition
are as follows;
(1) Hardness
The test piece must be produced under the
same conditions, as production and tested
according to 5.2 (Spring hardness test) in
JIS K 6301.
Hardness allows to be tested according to
JIS K 6251, but in this case physical prop-
erties are specified by the agreement be-
tween the trading parties.
(2) Tensile strength, elongation and tensile
stress
The a dumbbell type 3(1) test piece which
are taken from the plate must be produced
under the same condition as production and
tested according to 3 (Tension testing) in
JIS K 6301.
However, a dubbell type 1(1) test piece can
be used as required.
Note(') The shape and size of the test piece is
specified by 3.2 (Test piece) in JIS K
6301.
Tensile strength, elongation, tensile stress
and test piece can be tested according to

JIS K 6251, but in this case physical prop-
erties. are specified by the agreement be-
tween the trading parties.

6.2 Aging test
The aging test shall be executed according to
6.3 (Air oven aging test) in JIS K 6301, and the
temperature and time of heat oven and the
testing methods after heat oven are as follows;
(1) Temperature and time of heat oven
The test temperature and time are specified
by Attached table 2 and the test equipment
is specified by 6.3 (Test equipment) in JIS
K 6301.
(2) Hardness
The hardness after heat oven is tested
according to 5.2 (Spring type hardness test)
in JIS 6301. The hardness change is ob-
tained in conformance to 6.7 (Calculation)
(2) in JIS K 6301.
(3) Tensile strength and elongation
The dumbbell type 3 test piece which are
taken from the plate must be produced
under the same conditions as production,
and the tensile strength and elongation after
heat oven are tested according to 3 (Ten-
sion test) in JIS K 6301. However, a dumb-
bell type 1 the test piece can be used as
required. The change rate of the tensile
strength (%) and the change rate of elon-
gation (%) is obtained in conformance to 6.7
{(Calculation) (1) in JIS K 6301.
The aging test allows to be tested according
to JIS K 6257, but in this case physical
properties are specified by thé agreement
between the trading parties.

6.3 Compression set test
The compression set test is executed according

10 10 (Compression set test) in JIS K 6301.
‘However, the test temperature and time are

specified by Attached table 2 and the test
equipment is specified by 6.3.1 (Test equipment)
in JIS K 6301.

The compression set test allows to be executed
according to JIS K 6262, but in this case phys-
ical properties are specified by the agreement
between the trading parties.

6.4 Immersion test
The test piece which are taken from the plate
must be produced under the same conditions as
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production, and tested according to 12 (Immer-
sion test) in JIS K 6301. However, the test fluid
for immersion, the test temperature, and the test
time are as follows;

(1) Temperature and time for immersion test
The test temperature and the time are spe-
cified by Attached table 2.

(2) Test fluid
The test fluid for immersion are as follows;

{a) Lube oil
The lube oil is applied to the materials
Class 1 and Class 4, and general prop-
erties are specified in Table 3.

(b) Burning oil

The burning oil is applied to the material
Class 2, and general properties are speci-

fied in Table 4.
(c) Brake fluid

The brake fluid is applied to the material
Class 3, and general properties of com-
pounding agent are specified in Table 5 as

a general rule.

Table 3 Types of lube oil

Properties
Type Kinematic viscosity Aniline point Flash point
cSt °C °C
Lube oil (98.8°C) 124 + 1 244 or more
No.1 18.71 ~21.05
Lube oil (37.8°C) 69.5 £ 1 166+ 3
No.3 31.96 ~ 34.18

Remark: Lube oil No.1 and No.3 are the same as Qil No.1 and Oii No.3 specified by 12.3.1

(Testing oil) in JIS K 6301.

Table 4 Types of burning oil

Properties
Type
Isooctane (Volume %) Toluene (Volume %)
Burning oil No.1 100
Burning oil No.2 70

Table 5 Types of brake fluid

Compounding Rate of compound Properties of compounding agent
agent of brake fluid (volume %) Specific gravity Fraction
Hexylglycol 80 0.920~0.925 190 to 197°C
95 capacity % or more
Ethylene glycot 15 0.930~0.936 130t0 136°C
Monoethylether 95 capacity % or more
Ethylene glycol 5 0.900~0.905 16610 173°C
Monobuthlether 95 capacity % or more

Remark: The specific gravity and fraction of the compounding agent are measured according to JIS K 8001.
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{d) Coolant
The coolant is applied to the material Class
5, and general rate of ethylene glycol: water
is 1:1.

The immersion test allows to be tested by
JIS K 6258, but in this case physical prop-
erties are specified by the agreement be-
tween the trading parties.

6.5 Low temperature resistance test

The test piece which are taken from the plate
must be produced under the same conditions as
production, and tested according to 14 (Low
temperature impact britileness test) in JIS K
6301.

The low temperature resistance test can be
executed by JIS K 6261, but in this case phys-
ical properties are specified by the agreement
between the trading parties.

7.2 Visual inspection
The surface condition shall meet specifications
of 5.

7.3 Shape and dimensions inspection
The shape and dimensions shall meet the speci-
fications of Attached table 1.

8. Designation
The designation of O-rings consists of a specifi-
cation number, a symbol of the material type
and numbering.
The numbering consists of the number of 5
digits from a notation of thickness and a nominal
diameter that the fractional portion of the num-
ber is dropped.

9. Indication
The package shall give the following items.
(1) Name of standard

(2) Classification of material

{3) Numbering

(4) Name of manufacturer or its firm name
(5) Date of manufacture

6.6 Corrosion and tacking test

The test piece which are taken from the plate
must be produced under the same conditions as
production, and tested according to 8.2.6 (Cor-
rosion and tacking test) in JIS B 2401.

7. Inspection

7.1 Material inspection

The material is inspected by the method of 6.,
and shall meet physical properties of Attached
table 2.

Example
JASO F404-95 1A -19 033

-

Nominal diameter that the
fractional portion of the
number is dropped
Notation of thickness
Notation of material type
Standard number

Numbering
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Attached table 1 Shape and dimensions of O-rings

dz

Unit: mm
Basic dimensions and tolerance
Nominal | Section diameter inside diameter
diameter
") Tolerance according to class of material(®)
a2 Tolerance di
Class 1A, Class 2 | Class 3, Class 4D | Class 4C, Class 4E, Class 5

3 1.9 *0.07 2.8 *0.12 +0.24 + 0.36

4 3.8 -

5 4.8

6 5.8

7 6.8

8 7.8

9 8.8
10 9.8
1.2 11.0
12.5 12.3
13.2 13.0
14 13.8
15 14.8
16 15.8
17 16.8
18 17.8
19 18.8 +0.15 +0.30 + 0.45
20 19.8
21.2 21.0
22.4 22.1
23.6 23.3
25 24.7
26.5 26.2
28 27.7
30 29.7
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Attached table 1 Shape and dimensions of O-rings (Continue)

Unit: mm

Basic dimensions and tolerance

Nominal | section diameter Inside diameter
diameter
) Tolerance according to class of material(*)
a2 Tolerance dt
Class 1A, Class 2 | Class 3, Class 4D | Class 4C, Class 4E, Class 5
31.5 31.2
33.5 33.2
35.5 35.2
10 24 +0.07 9.8 *+0.12 *+0.24 +0.36
11.2 11.0
125 12.3
13.2 13.0
14 13.8
15 14.8
16 15.8
17 16.8
18 17.8
19 18.8 +0.15 +0.30 +0.45
20 19.8
21 20.8
22.4 22.1
23.6 23.3
25 24.7
26.5 26.2
28 27.7
30 29.7
315 31.2
33.5 33.2
356.56 35.2
37.5 37.2
40 39.7
42.5 42.2 +0.25 * 0.50 *0.75
45 44.7
47.5 47.2
50 49.7
53 52.6
56 55.6
60 59.6
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Attached table 1 Shape and dimensions of O-rings (Continue)

Unit: mm
Basic dimensions-and tolerance
Nominal | Section diameter Inside diameter
diameter
" Tolerance according to class of material(*)
d2 Tolerance a
Class 1A, Class 2 | Class 3, Class 4D | Class 4C, Class 4E, Class 5
63 62.6
67 66.6
71 70.6 +0.40 + 0.80 *1.20
25 3.1 *+0.10 24.4 +0.15 +0.30 £0.45
30 29.4
35 34.4
40 39.4 +0.25 * 0.50 +0.75
45 44.4
50 49.4
55 54.4
60 59.4
65 64.4
70 69.4
75 74.4 *0.40 +0.80 +1.20
80 79.4
85 84.4
90 894
95 94.4
100 99.4
105 104.4
110 1109.4
115 114.4
120 119.4
125 124.4
130 129.4 + 0.60 +1.20 +1.80
135 134.4
140 139.4
145 144.4
22.4 3.5 +0.10 221 +0.15 +0.30 + 0.45
24 23.7
25 24.7
26 25.7
28 277
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Attached table 1 Shape and dimensions of O-rings (Continue)

Unit: mm
Basic dimensions and tolerance
Nominal | Section diameter Inside diameter
diameter
") Tolerance according to class of material(*)
d2 Tolerance dt
Class 1A, Class 2 | Class 3, Class 4D | Class 4C, Class 4E, Class 5

30 29.7
31.5 31.2
34 33.7
35.5 35.2
38 377
39 38.7
40 39.7

42 417 +0.25 +0.50 *+0.75
T 43.7
a5 | 44.7
48 47.7
50 49.7
53 52.6
56 55.6
60 59.6
63 62.6
67 66.6

71 70.6 +0.40 + 0.80 +1.20
75 74.6
80 79.6
85 84.6
90 89.6
95 94.6
100 99.6
106 105.6
112 111.6
118 117.6
125 124.6

132 131.6 +0.60 +1.20 +1.80
140 139.6
150 149.6

Note('): The value of the nominal diameter is equal to Diameter d; and d, of groove sections
(See Reference attached table 1)
(?): If particularly, it can be given by the agreement between parties in business.
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