JAPANESE AUTOMOBILE STANDARD

JASO M 319-80

Standard Method of Testing Hose for Automobile

1. Scope

This standard covers standard method of testing hose
and rubber tube (hereinafter called hose) for auto-
mobiles. Hose made of plastic, paper, or material other
than rubber are excluded from this standard.

As a rule, this standard covers test method for straight
hose. Bent hose and other special shaped hoses are
covered by applicable individual standards.

Remark — Units and numerical values enclosed with { }
herein have been appended for reference and
conform to the System of International Units (S1).

2. Purpose

The purpose of this standard is to standardize the hose
testing methods and terms and to substantiate the test
methods.

3. Measurements, Test Types, and Test Items

Measurements, test types, and test items prescribed in
this standard are as listed in Table 1.

Table 1
Measurement, Test Type and Test ltem Item No.
c ' Method A 5.2(1)
ox Inside diameter measurement - -
g £ Method B 5.2(2)
bE_ g Outside diameter measurement 5.3
2 é Wall thickness measurement- 54
I Length measurement 5.5
Hydraulic press. test 6.1.2(1)
Bursting test 6.1.2(2)
Pressure withstanding test Air pressure test A 6.1.2(3)a)
Air pressure test B 6.1.2(3Mb)
Vacuum test 6.1.2(4)
Method A 6.2.2(1}
Low temperature test
. Method B 6.2.2(2)
%
2 Method A 6.3.2(1)
§ Ozone deterioration test Method B 6.3.2(2)
E Method C 6.3.2(3)
'g Method A 6.4.2(1)
; Adhesion test Method B 6.4.2(2)
:f: Method C 6.4.2(3)
Bending test 6.5
Tensile test 6.6
Method A 6.7.2(1)
Heat aging test Method B 6.7.2(2)
Method C 6.7.2(3)
Method D 6.7.2(4)
Reference Standards: Refer to Page 11
Related Standards: Refer to Page 11 Documents
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Table 1 {cont.)

Measurement, Test Type and Test Item Item No.
a Medium sealed aging test 6.8
- Salt spray test 6.9
é’ Repeated pressure test 6.10.2(1)
©
£ Fatigue test Repeated press. & vibration test 6.10.2(2)
o
E Rotating fatigue test 6.10.2(3)
§ Expansion test 6.1
I End fitting gauge insertion test 6.12
“ Rubber ply tension test 7.1
ER"]
28 Method A 7.2.2(1
2 Hardness test )
% 'g Method B 7.2.2(2)
& é Aging test 73
Immersion test 74

4. General Test Conditions

4.1 Test Laboratory Standard Condition

Test laboratory shall be at temperature of 20*13 °C as
a rule, and the test laboratory temperature shall be
recorded on the test results.

4.2 Sample Standard Condition

The sample shall, as a general rule, be that in which
at least 24 hours had elapsed after vulcanizing, and
shall be allowed to stand at least one hour in standard
condition room temperature prior to the test.

4.3 Test Temperature and Time

Test temperature and time regarding low temperature
test, heat aging test, medium-sealed aging test, and
rubber ply physical tests shall, as a rule, be selected
from the condition in Table 2 in accordance with the
usage purpose of the product.

Table 2
Temperature {(°C) Time (h)
—40:2 5+3°
—30:2 247}
401 ag*}
7021 70%3
10021 94*2
12021 16613
150+2
17512
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5. Hose Dimension Measurement

5.1 Purpose

Shall be performed to measure the hose inside diameter,
outside diameter, wall thickness, and length.

5.2 Inside Diameter Measurement

Hose inside diameter measurement shall be made by
either of the following methods. As a rule, measure-
ment shall be made by Method A. In case, measurement
is difficult with Method A, measurement shall be made
by Method B.

(1) Method A — Measurement shall be made by
inserting plug gauge or tapered
into the hose end. Gauge shall
be inserted such that empty space
shall not remain around the hose
inside permiter.

(2) Method B — Measurement shall be made at
hose end with vernier calipers
or inside calipers in two directions
at nearly right angles to each
other and the average value taken.

5.3 Outside Diameter Measurement

Hose outside diameter measurement shall be made
with vernier calipers in two directions at nearly right
angles to each other and the average value taken.

In case of corrugated hose, measurement shall be made
to corrugation peak.

6.4 Wall Thickness Measurement

Hose wall thickness measurement shali be made with
vernier calipers. In case of corrugated hose, measure-
ment shall be made to corrugation peak.
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Outside diameter change rate

Hose length measurement shall be made with vernier AD = D, — Dy
calipers or metal straight scale. D,

5.5 Length Measurement

x 100

where AD: Qutside diameter change-rate %

6. Hose Performance Tests D, : Before-pressure outside diameter
mm
6.1 Pressure Withstanding Tests D,: Under-pressure or after-pressure-

release outside.diameter —mm
6.1.1 Purpose

The purpose of these tests is to investigate the hose Fig. 1
pressure withstanding performance (leakage under
specified pressure, hose outside diameter change rate,

- . Gauge lines
length change rate, bursting pressure, air tightness,
and vacuum performance).
6.1.2 Test methods - B
{1) Hydraulic pressure test L

{a) Test shall consist of having one end of the
sample free, and after filling the sample
with sufficient water, internal pressure shall

be applied: until- the specified pressure is {2) Bursting test

reached. After maintaining for specified Test shall consist of having one end of the

time, examination shall be made for hose sample free, and after filling the sample with

leakage, local expansion, and other defects. sufficient water, internal pressure shall be
(b} To drive the length and outside diameter applied at specified pressure application speed

change rates, prior to applying pressure, until the sample bursts, and the maximum

100 mm gauge lines as a rule shall be placed pressure during this time measured.

at the center of the sample filled with The sample after completion of 6.1.2(1)

sufficient water. Qutside diameter measure- hydraulic pressure test may be used.

ment shall be made at fixed point between (3) Air pressure test

these gauge marks.

After elapse of specified time under specified
pressure, presence of water leakage and
other defects shall be checked, after which
the distance between gauge lings and outside
diameter shall be measured. After préssure
release measurements shall be made upon
completing the under pressure measurements
by lowering the internal pressure until the
interior is completely pressure free and then
after allowing 10 minutes to elapse, distance
between gauge lines and outside diameter
shall be measured.

The length and outside diameter change
rates shall be calculated from the following
equations.

Length change rate

L,-L,

AL = I

x 100

where AL: Length change rate %
L,: Before-pressure distance between
gauge lines mm
L,: Under-pressure or after-pressure-
release distance between gauge
lines mm
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(4)

Test may be performed by either of following
methods, with the method used recorded in the
test results.

{a) Method A

Test shall consist of having one end of the
sample free, and after applying specified
pressure of air or inert gas, sample shall
be immersed in water tarik for specified time
and examined for presence of the applied
air or inert.gas leakage.

(b} Method B

Sample shall be mounted on device equipped
with pressure gauge and after applying
specified pressure of air or inert.gas, pressure
application side valve shall be closed. After
elapse of specified time, examination shall
be made for drop in pressure.
Vacuum test
Test shall consist of having one end of the
sample free and the pressure reduced until
the specified pressure is reached. After allowing
the specified time to elapse, sample shall be
examined for presence of peeling, construc-
tion, or other defects injurious to use.
In case, change rate is to be derived, method
shall correspond to that for 6.1.2(1) Hydraulic
Pressure Test.

3
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6.2 Low Temperature Test (2) Method B
Sample of approximately 26 mm length shall be
6.2.1 Purpose placed in constant low temperature tank at

specified temperature for specified time.
Then, within the tank as a rule, the sample
shall be placed between two flat plates as
indicated in Fig. 3 and subjected to sudden
compression until the inside diameter becomes
50% in the direction at right angles to the
axis. Sample shall then be examined for presence
of cracks and other abnormal conditions.

This test shall be performed for the purpose of
investigating the low temperature property of hose.

6.2.2 Test method

Test shall be performed in accordance with either
of the following methods and the method used shall
be recorded in the test results. As a rule, Method A
shall be applied to hose having inside diameter less
than 26 mm and Method B to hose having inside

diameter 25 mm and larger. Fig. 3

(1) Method A
Sample shall be placed in straight condition

in constant low temperature tank at specified

temperature and allowed to stand for specified -\
time. Then, within the tank as a rule, the

sample shall be bent 180° within the specified X

time along a cylinder of specified diameter in - s
the manner indicated in Fig. 2, and examined /

for presence of leakage, local expansion, and

other abnormalities. _/

The cylinder employed in the test shall be

cooled similar to the sample. Before compression
If required, the sample shall be restored to
room temperature and 6.1.2(1' hydraulic
pressure test performed under specified pressure
for investigation of leakage, local expansion,
and other defects. r |

)
4

Bend 180° Hose r —l

After compression

1

Cylinder
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6.3 Ozone Deterioration Test

6.3.1 Purpose

This test is performed to investigate the resistance of
hose to ozone.

6.3.2 Test method

Ozone deterioration test shall be performed in accord-
ance by any of the following methods.

The method employed shall be recorded in the test
results. Test apparatus and ozone concentration
(control) shall conform to 16. (Ozone Deterioration
Test) of JIS K 6301.

{1) Method A
As indicated in Fig. 4, the sample shall be
wound around a cylinder of specified diameter,
and after allowing to stand for 20 ~ 24 hours
at room temperature, the sample shall, as-a
rule, be placed in a tank of ozone of 50%5 pphm
concentration and 40+2°C temperature. After
exposing for specified time, the sample shall
be taken out from the test tank, and at the
existing condition, the outside surface rubber
ply bent part shall be observed and the outside
surface rubber ply cracked condition shall
be investigated in accordance with 16.4.6
{Observation of Deterioration) of JIS K 6301.
Part ties with wire shall be excluded from the
evaluation.

(2) Method B

Shall conform to 16. {Ozone Deterioration Test)
of JIS K 6301. Test piece shall, as a rule,
be sampled from hose outside surface rubber
ply, with the hose surface side free from wear.
Test piece shall be subjected to specified
elongation and after standing at room temper-
ature for 20 ~ 24 hours, it shall be exposed,
as arule, to ozone of 50+5 pphm concentration
and 40+2°C temperature for specified time. 1t
shall then be taken out from the test tank and
hose exterior surface examined for cracked con-
dition in accordance with 16.4.6 (Observation
of Deteriorated Condition) of JIS K 6301.
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(3) Method C
About B0 mm of sample shall be taken from
the straight part of the hose and a round bar
of specified diameter inserted as indicated in
Fig. 5. After standing for 20 ~ 24 hours at
room temperature, exposure shall be made, as
a rule, to ozone of 50x5 pphm concentration
and 40:2°C temperature for specified time.
Hose exterior surface shall then be examined
for cracked condition in accordance with
16.4.6 (Observation of Deteriorated Condition)

of JIS K 6301.
Fig. 5
——
Sample Specified
round bar
25 mm 25 mm

6.4 Adhesion Test

6.4.1 Purpose

This test is performed to measure or investigate the
adhesive strength between the rubber hose plies.

6.4.2 Test method

Test for friction between hose plies shall be performed
by any one of the following methods and the method
used shali be recorded in the test results.

As arule, test shall be made by Method A.

Method C shall be applicable only to dual layer hose
consisting of inner and outer surface rubbers.

(1) Method A
Shall be in accordance with 7.{Adhesion test)
of JIS K 6301.

{2) Method B
Test piece and its installation shall conform to
7.2 (Test piece) and 7.4.1 (Test piece installa-
tion) of JIS K 6301. Specified load shall be
hung and the peeled distance after one minute
shall be measured and recorded.
If one minute test is difficult, test shall be
carried out to maximum time permissible
and conversion made to one minute time,

{3) Method C
A specimen about 256 mm long shall be taken
from the straight part of hose and after
immersing it in specified test liquid at specified
temperature for specified time, presence of
separation between the inner surface and outer
surface rubbers shall be investigated.
Test liquid quantity shall be at least 15 times
the sample volume.
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