JAPANESE AUTOMOBILE STANDARD

JASO M 104-86

Testing Methods for Automobile Brake Tube

1. Scope

This standard specifies testing methods for durability
of brake tube for use on automobiles (hereinafter re-
ferred to as “‘brake tube”), omitting following test
methods specified in JASO M 101-75 (Metal Tubes and
Tubing for Automobiles): Tensile test, bending test,
flaring test, expansion test, flat bending test, flattening
test, pressure proof test, plating thickness test, and
hardness test.
Remark: In this standard, units and numerical values are based
on Si (International System of Units), while units

and numerical values given in { } are customary
units system, and are given for reference.

4. General Conditions of Tests

4.1 Standard Conditions of Test Room

Unless otherwise specified, test room shall be, as a rule,
under ordinary temperature and humidity (tempera-
ture: 20£15°C, humidity: 65£20%) prescribed in JIS 2
8703 (Standard Atmospheric Conditions for Testing).

4.2 Kinds of Test Pieces

Test pieces shall be of two types, stréight tube test
piece and crank shaped test piece.

(1) The straight tube test piece shall be cut from
the tube and be about 300 mm long.
(2) The crank shaped test piece shall be the one

2. Purpose which is cut from the tube about 350 mm in
This standard aims to standardize test methods for !e"gj‘h and be bent into the crank shape shown
brake tube and to keep the suitable quality. in Fig. 1.
3. Kinds of Tests
Tests shall be classified into three divisions as shown in
Table 1 and are to be made singly or jointly in accord-
ance with the purpose.
Table 1
] Item number
Division Test purpose Name of test of
test method
Gravel Test 5.1
First Test method to give deterioration Heat Cycle Test 5.2
division to outer surface such as organic Hot Water Test 5.3
coating Liquid Resistance Test 5.4
Ozon Resistance Test 5.5
Second Test method aiming to accelerate Neutral Salt Spray Test 5.6
division corrosion of the brake tube Road Mud Test 5.7
T hod Bending Fatigue Test 5.8
. est method aiming to evaluate
mi;?on the brake tube on functions as Impact Pressure Test 5.9
the tube Static Bursting Strength Test 5.10
Applicable Standards: Refer to page 13.
Reference Standards: Refer to page 13.
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Fig. 1
Unit: mm
—

o)

I+
75

d = Qutside diameter of the tube

195 =$4.76 mm

Remark: Size of bending for the tube with an outside dia-
meter of other than ¢$4.76 mm shall be set under the
agreement between the persons concerned on
delivery.

4.3 Preparation of Test Piece {(d) Take the test piece out and clean it syf-
ficiently with water. Observe the surface
condition of water repellence. If water
repellence is observed yet, repeat the
operations (c) and (d).

Test pieces shall be sampled from those which have
been elapsed, as a rule, for 24 hours or more after their
production, be soaked for one hour or more before the

test in a room with ordinary temperature and humidity, (e) Dry the test piece completely with air
and be tested. Then the following treatment shall be biow.
added before the test, if necessary:
{1) Rust preventive treatment: Tube ends shall be (3.2) Solvent cleaning
sealed for prevention of invasion of corrosive Application: This method is mainly applicable
liguid into the inner surface of the test piece. to the tube with metal surface
{2) Tube End procession: End procession and inser- such as metal plating.
tion of nuts necessary for final evaluation of When applied to the organic
the test piece shall be done. coated tube, ascertainment shall
{3) Cleaning of test piece: Stains which are possible be taken that the solvent does
to affect individual test result shall be removed not affect the coating.
from the surface of the test piece in advance ac- Cleaner: Hydrocarbon solvents (boiling
cording to the test purpose. The cleaning point: 60 ~ 120°C) [e.g. iso-
method shall not generate any change in quality, octane (boiling point: 99°C)]
dissolution, etc. of the surface of the test piece. Operation: Cleaning shall be treated as fol-
{3.1) Alkali cleaning lows:
Application: This method is applicable to the {a) Wipe the test piece with the gauze solvent

substances which are not affect-

ed by alkali, such as organic

coating, tin-lead alloy plating,

etc., and not available to the {b)
parts which are treated by gal-
vanizing-chromating.

wetted sufficiently with the solvent. Be
careful not to wipe the sealed portion at
the test piece end.
Then, wipe the test piece with clean
gauze and if some stain is found on the
gauge, repeat {a).

Cleanel:: Trisoc.iium phosphate. {c) Dry the test piece.
Operation: Cleaning shall be treated as fol-
) lows: L . 4.4 Number of Test Pieces
{a) Dissolve the trisodium phosphate in pure
water, and prepare its 1 wt% solution. Number of test pieces shall be 5 or more unless other-
{b) Put trisodium phosphate solution into a wise specified.

vessel and heat it to 71 ~ 82°C.

(c) Degrease the test piece by soaking it in
the heated trisodium phosphate solution
for 30 sec.
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4.5 Observation of the Test

Observation of the tests in the first division shall be
pursuant to Table 2. However, the items of the observa-
tion may be partly omitted or added under the agree-
ment between the persons concerned on delivery.
Observation of the tests in the second and third divi-
sions will be specified in each test method, Further, if a
singular condition occurred, its observation shall be
recorded.

4.6 Record

The items shown in Table 3, as a rule, shall be recorded
in test result.

Table 3
Division Reporting Matters
n Materials of brake tube and surface
coating
2 Kind of processing method and
manufacturing condition
General (3) Shape of test piece, size, and
‘reporting preparing condition
rems (4) Test purpose
{5) Number of test pieces
(6) Test date
(7) Other special matters
Reporting n Test conditions and agreements
matters for (2) Test records and results
each item (3) Summary of evaluation or result

Table 2

QObservation item Deterioration of outer surface
Test " Blistering Peeling Crack Hardening Dissolution
Gravel test O o]
Heat cycle test @] e} o} o]
Hot water test 0] [¢]
Liquid resistance test (e} O O O o
Ozon resistance test (o] @] O

5. Test Method Fig. 2

5.1 Gravel Test

This test shall be done to evaluate the damages of
brake tube by flying gravel by means of a gravelometer.

5.1.1 Test Piece

Test pieces shall be the straight tube ones specified in
4.2 (1) or the crank shaped ones specified in 4.2 (2).
Distance between the test pieces attached to the
gravelometer shall be 10 mm. And, test pieces shall be
attached so as not to swing transversely or drop during
the test. Furthermore, in case of the crank shaped test
piece specified in 4.2 {2) the test piece shall be attach-
ed so as to be slant 20° forward as shown in Fig. 2, and
the center of flow of the gravel shall be aimed at the R
portion of upper bending.

5.1.2 Test Conditions

Test shall be done under the following conditions:
(1) Air Pressure: 0.2+0.02 MPa {2+0.2 kgf/cm?}
0.4+0.03 MPa {4%0.3 kgf/cm?}
(2) Projecting Angle: Straight tube test piece
Crank shaped test piece
(3) Projecting Distance: 210 mm or 350 mm

Remark: For the crank shape test piece, distance shall
be taken to R portion of upper bending.

Full document details: JSAE M104 1986

R Portion of upper bending

20°
Projecting direction ————= ’

Vertical line

Rectangular 70°

{4} Quantity of Gravel: 850 g (about 250 ~ 300

pieces)

{5) Number of Times: 3 times, 5 times

Remark: For (1)}, {3}, and (5), either of the two shall
be adopted under the agreement between
the persons concerned on delivery.
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5.1.3 Test Device

Test devices shall be as follows:
(1) Gravelometer shall be pursuant to the device
shown in Fig. 3 and Fig. 4.
(2) Granite (pebbles) shall be used as gravel, and
their sizes be 9 ~ 15 mm.

5.1.4 Operation

Test shall be operated as follows:

(1) Adjust the pressure of the gravelometer to
0.2+0.02 MPa {2%0.2 kgf/cm?} or 0.4%0.03
MPa {4+0.3 kgf/cm?} under the state with
opened. operating valve.

{2) Close the operating valve and set the test piece
in the holder, facing the piece in the direction
projected gravel comes.

{3} Put the specified quantity of gravel in, open the
operating valve, and shoot gravel at the test
piece. A turn of test shall be operated so that
the specified quantity of the gravel may hit the
test piece for b~ 10 sec.

{(4) Close the operating valve and take out the test
piece.

{5) Even if the gravel seems possible to be used
again, it shall be changed after 10 times use,
because the pebbles will be deformed or broken
by repeated impacts.

5.2 Heat Cycle Test

This test shall be carried for evaluation of thermal
shock resistance of the brake tube coated with organic
film, etc. by means of the low and high temperature
heat cycle.

5.2.1 Test Piece

Test pieces shall be the straight tube ones specified in
4.2 (1) or the crank shaped ones specified in 4.2 (2).

5.2.2 Test Device

Test device shall be as follows:
(1) Air circulating oven adjustable to 120+2°C or
80+2°C
(2) Low temperature thermostatic chamber adjust-
able to -40+2°C

5.2.3 Test Condition

Following cycle shall be repeated:
(-4022°C) x 2 h ----— (room temperature) x 0.5 h
= (120£2°C or 80£2°C) x 2 h - (room tem-
perature) x 0.5 h
Remark: Number of repetition and high temperature side
condition shall be set under the agreement be-
tween the persons concerned on delivery in con-

sideration of the material of organic coating and
places where the vehicles will be used.

5.3 Hot Water Test

This test is to evaluate adhesion of the organic coating,
etc. applied on the outer surface of brake tube by
means of dipping the piece in hot water.

5.3.1 Test Piece

The test piece shall be the crank shaped test piece spec-
ified in 4.2 {(2).

5.3.2 Test Condition

The test shall be done under following conditions:
(1) Water to be used: Pure water
{2) Water temperature:  40%2°C
(3) Dipping time: 240 hours

5.3.3 Operation

Keep the test piece for specified time in the thermos-
tatic water chamber adjusted to specified condition.
After the specified time the test piece shall be taken
out and be evaluated without delay.
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Fig. 3 Schematic Drawing of Gravelometer
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Fig. 4 Detail of Gravel Projecting Portion

Unit: mm
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in case of in case of
straight crank shaped
tube tube
Remark: This apparatus is pursuant to SAE J 400 (Test for
Chip Resistance of Surface Coatings}.
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5.3.4 Evaluation

Evaluation shall be done as specified in 4.5.

5.4 Liquid Resistance Test

This test is to evaluate adhesion, dissolution resistance,
etc. of the organic coating, etc. applied on the outer
surface of the brake tube by means of dipping the test
piece in brake fluid or fuel.

5.4.1 Test Piece

The test piece shall be the crank shaped test piece spec-
ified in 4.2 (2).

5.4.2 Test Condition

The test shall be done under following conditions:
{1} Test liquid: Brake fluid or fuel
(2) Liquid temperature: Room temperature
(3) Dipping time: 72 hours
Remark: Properties of the test liquid shall be set

under the agreement between the persons
concerned on delivery.

5.4.3 Operation

Keep the test piece in the test liquid for specified time.
After the specified time the test piece shall be taken
out and be evaluated without delay.

Fig. 5 Example of Ozon Resistance Testing Device f

Exhaust gas processor

Test chamber

Crank shaped
test piece
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5.4.4 Evaluation

Evaluation shall be done as specified in 4.5.

5.5 Ozon Resistance Test

This test is to evaluate ozon resistance of the arganic
coating, etc. applied on the outer surface of the brake
tube.

5.5.1 Test Piece

The test piece shall be the crank shaped test piece spec-
ified in 4.2 (2).

5.5.2 Test Condition

The test shall be done under following conditions:

{1) Ozon Concentration: 50+5 pphm

{(2) Temperature: 40+2°C

{3) Testing time: 72 hours

(4) Fitting method: Test piece shall be attach-

ed without deformation.

Other test conditions shall be pursuant to JIS K
6301 (Physical Testing Methods for vulcanized
Rubber}).

5.5.3 Test Device

Test device consists of a test chamber, ozon generator
and controller, temperature adjuster, ozon concentra-
tion measuring apparatus, exhaust gas processor, etc.
Its example is shown in Fig. 5.

500 mm

Blower

Inlet air processor B
74 =
—— U S S B ’}

N N
Recorder -~ m
- =

Ozone concentration

adjuster :j

i

—_

iy L

About 650 mm |

Documents


http://www.avadocuments.com/doc/jsae-m104-1986
http://www.avadocuments.com/doc/jsae-m104-1986

