JAPANESE AUTOMOBILE STANDARD

JASO M 609-91

Corrosion test method for automotive materials

1. Scope

This standard specifies a method to determine
corrosion resistance of steel sheets for auto-
mobile uses by a cyclic corrosion test.

Applicable standards:

JIS C 23381984 Pressure-sensitive polyester
adhesive tapes for electrical in-
sulation

JIS G 4401 -1983 Carbon tool steels

JIS K 1503 -1959 Acetone

JIS K 5538 -1985 Lacquer thinner

JIS K 8284-1980 Diammonium hydrogen
citrate

JIS Z 1524 -1982 Pressure sensitive adhesive
polyvinyl chloride tapes for
packaging

JIS Z 2371 -1988 Methods of neutral salt
spray testing

2. Definitions

Definitions of major terms used in this stand-
ard shal! be as follows:

{1) Cyclic corrosion test
A test in which a cyclic atmosphere con-
sisting of salt spraying, drying and wet-
ting is repeated in order to approximate
to and activate a natural environment.

{2) Steel sheets
A general name covering coid-rolled steel
sheets, hot-rolled steel sheets, and steel
sheets coated on these rolled steel sheets.

{3) Unpainted panels
The steel sheet panels referred in (2;
above which are naked state without
any coating thereon such as painting for
automobile uses.

{(4) Perforation corrosion
A phenomenon to produce reduction of
sheet thickness caused by a corrosion on
a steel sheet which propagates along with
the direction of the sheet thickness.

(5) Under-film corrosion
A phenomenon of paint-film blistering
caused by propagation of corrosion
originated at an interface with a paint
film on a painted steel sheet (painted
Panel).
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3. Type of test

The type of test shall be as classified in Table
1 according to type of materials to be used.

Table 1

Kinds Type of test

Unpainted panel

N Cyeclic corrosion test
Painted panel 4

4. Testing method
The testing method is such that a test piece

- shall be repeatedly exposed in a cyclic atmos-

phere consisting of salt spraying, drying and
wetting maintained under a specified con-
dition so as to evaluate perforation corrosion
resistance for a unpainted panel or a under-
film corrosion resistance for a painted panel.

5. Test conditions

The test conditions shall be as shown in Table
2.
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Table 2 Test conditions

Item Condition
1 Salt water spraying
(1) Temperature 35z 1°C
{2) Concentration of sait 5+ 0.5%
QOthers shall conform to JIS Z 2371
2 Drying
(1) Temperature 60+ 1°C
{2) Relativé humidity 20 - 30% RH
3 Wetting
(1) Temperature 50 + 1°C
(2) Relative humidity 95% RH and over
4q Duration and content per cycle 8 hours
Salt spraying: 2 hours
Drying: 4 hours
Wetting: 2 hours
(including time for each change respectively)
5 Time required in changing condition From spraying to drying: within 30 minutes

{Times required to reach the temperature
and relative humidity specified for that
condition after changing to the condition.}

From drying to wetting: within 15 minutes
From wetting to spraying:  within 30 minutes
(Spraying shall be, in principle, momentary)

6 Test piece holding angle

15 ~ 20° to the vertical line

6. Test facilities and equipment
{1) Test facilities

The test facilities to be required for this
test shall consist of the salt spraying
tower, tank of salt water for test, test
piece holder, collecting container for
sprayed  solution, testing chamber
equipped with a temperature controller,
salt water supply tank, compressed air
feeder,. humidifier, dry air feeder, ex-
hauster, and other necessary devices.

The test facilities shall satisfy to set up

the specified test conditions as well as

the conditions required as follows.

(a) The testing chamber shall have
capacity of 0.4 m3 and over. The
shape and dimensions have no re-
striction,

(b) The ceiling or top cover of the test-
ing chamber shall be so designed that
the solution deposited on that place
does not drop off onto the. test
piece.

{c) Corrosion resistive materials shall be
used for the facilities.;

(d) The construction of the facilities
shall be so designed that the tem-
perature and sprayed salt water in
the testing chamber shall not be in-
fluenced from the outside air, and
the solution dropped from the test
piece shall not be reused for further
tests.
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(e} The test piece holder shall hoid the
test piece at the specified angle.

(f) The collecting container for sprayed
solution shall be a clean container
having a horizontal collecting area
of 80 cm? and located at least two
positions where the uniformity of
salt water spraying may be con-
firmed. For example, at a place near
the test piece, one is located near the
salt spraying tower, and another is
far away.

(g) The humidifier shall have a capa-
bility to set up to the specified
wetting condition,

{h) The dry air supplier shall have a
capability to set up to the specified
drying condition.

(i) The exhauster shall be so designed
that the salt water spraying is not
influenced from the outside wind
pressure.

(i) The maintenance control of the test
facilities shall be properly achieved
so as to always obtain the specified
conditions.

A typical example of the test facilities

shall be as shown in Fig. 1.
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Cycle set-up device

Fig. 1 An example for composite cyclic test facilities
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(2)

(3)

(4)

Point micrometer

This is a device to measure the position
at which the sheet thickness is decreased
by corrosions, and it shall have capa-
bility to measure a range of 1/1000 mm.
An alternative device may be used if it
has capability to measure the equivalent
range.

Balance

This is to measure corrosion weight loss,
which shall be capable to measure a
very small amount as fine as 1/10,000 g.
Tapes for masking

The tapes shall be used for masking a
portion on a test piece where shall not
be subjected to a test, thus it shall
protect the masked portion from salt
water and moisture, and shall be free
from peeling off during a test.

The polyester adhesive tapes conforming
to the requirements specified in JIS C
2338 are suitable for this purpose.

(5) Tapes for peeling-off

(6)

Cloth adhesive tapes specified in JIS Z
1524 having width of 25 -mm or equiv-
alent shall be used.

Cutter knife

A half side cutter made from SK2 spe-
cified in JIS G 4401 having width of
approximately 18 mm shall be used.

Agitating fan motor

Agitating fan

Dry air feeder

7. Reagent

(1) Salt solution to be used for salt spraying
The salt solution shall be a neutral
sodium chloride solution and shall con-
form to the requirement specified in 6.
of JIS Z 2371 (Methods of neutral salt
spraying testing). '

(2) Corrosion product removing solution
A solution containing 20% diammonium
hydrogen citrate specified in JIS K 8284
shall be used, except that, upon agree-
ment between the purchaser and manu-
facturer, some other suitable means may
be adopted.

8. Test specimens
The test specimens shall be as follows.

8.1 Shape and dimensions

The shape and dimensions shall be, in prin-
ciple, a flat sheet of 70 x 150 x 0.7 mm in
dimensions,. except that, upon agreement
between the purchaser and manufacturer, test
pieces with other suitable shape and dimen-
sions may be adopted.
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8.2

Preparation of test piece

8.2.1 Unpainted panels

(1)

(2)

(3)

Surface cleaning

Degreasing and cleaning shall be accom-
plished with acetone conforming to JIS
K 1503 or lacquer thinner conforming
to JIS K 5538. However, if dissolution
or damage caused by using such mate-
rials is apprehended, upon agreement
between the purchaser and manufac-
turer, some other suitable means may be
adopted.

Measurement of sheet thickness

In order to measure the reduction of
sheet thickness after a testing, the
amount shall be measured as fine as
1/1000 mm with a micrometer, the value
rounded off to 1/100 as an effective
figure shall be recorded as the initial
sheet thickness.

Measurement of mass

In order to measure the corrosion weight
loss after a testing, the mass (g) of each
test piece shall be weighed out accu-
rately to the range including the fourth
decimal place,. and this value shall be
recorded as the initial mass.

(4) Masking

The portion within 5 mm from each
edge and underside of the test piece, for
which a measurement of mass after
cleaned off the top surface has been
accomplished, shall be masked.

8.2.2 Painted panels

(1)

(2)

(3)

Preparation of painted panels

The painting on steel sheets shall be,
basically, one coat finish with an electro-
deposition coating applicable to auto-
mobile painting, two coats finish with
an electrodeposition coating and a top
coating,. or three coats finish with an
surfacer added to the two coats finish
as above-mentioned, The detailed pro-
cedures for the preparation shall be as
agreed upon between the purchaser and
manufacturer.

Surface cleaning

Any cleaning or other treatment shall
not be applied before testing.

Method of scribing

As shown in Fig. 2, 60 mm long two
lines crossing each other at about 50°
shall be cut with a cutter knife at about
center portion of a test piece, It is pre-
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ferable that the cut lines should be
always prepared in such manner that
the knife, with a new cutting edge,
should be always prepared in such
manner that the knife, with a new
cutting edge, should be constantly held
at an angle within the range from 35° to
45° against the painted surface with a
depth of cut reaching the metal substrate
and a uniform width of cut throughout
the cut lines,

{4) Masking
The portion within 5 mm from each
edge shall be masked. It is desirable to
—1ask the underside of the test piece
...ould be masked in the case of one coat
finishes.

Fig. 2 Method of scribing

Hole
L——
o— |
About 50°
11 .Cut
—-"’/—
<
<
Q
&
] ‘Tape

8.3 Numbers of test pieces

The numbers of test pieces shall be as 3 pieces
per type. In addition, in the case of unpainted
panels, further 3 test pieces shall be prepared
as test pieces for calibration (blank member)
in order to calibrate the corrosion weight loss,

9. Commencement of test

Confirming, in advance, the salt spraying for
the proper condition, temporarily stopping
the spraying so as to position the test piece in
the testing chamber, the test shall be started.
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10. Continuation of test

The test shall be, in principle, continued
during the period of the test. When the test
is to be temporarily stopped for an inter-
mediate inspection or putting in and out of
the specimens, an effort shall be taken to
minimize the time of period to be stopped.
When a stoppage is to be continued for a long
time, the test pieces shall be washed with
water to remove the deposited salt, placed in
an over of 50°C for one hour for drying, and
stored in a desiccator until resumption of the
test.

11. Period of test

Period of the test shall be determined as
agreed upon between the purchaser and
manufacturer.

Informative reference:

it should preferably be set up the period of
tests as follows.
30 cycles ( 240 hours)
60 cycies { 480 hours)
90 cycles { 720 hours)
180 cycles (1440 hours)

12. Handling and disposition of test pieces
after testing

After testing, the test pieces shall be taken
out with care to eliminate to damage the
surface. In order to remove salt deposited on
the surface of test pieces, the test pieces shall
be washed up with water and immediately
dried off in a room temperature,

13. Evaluation of results

The mothod of evaluation for test results shall
be as follows by classifying into unpainted
panels and painted panels.

13.1 Unpainted panels

After peeling. off the masking tapes, the
corrosion product shall be removed by
immersing into a solution containing 20%
diammonium hydrogen citrate of 70°C for
30 minutes. When disabled thoroughly re-
moving the product, the immersing period
may be extended. Small amount of residue
may be removed with a wire brush. Mean-
while, the blank members shall be treated
under the same condition, however, in this
case, brushing shall not be applied. The
corrosion depth and weight loss shall be
obtained from those three test pieces, and the

average values shall be recorded as the test
results.
(a) Corrosion depth

The area for the evaluation shall be the
extend excluding the portion within
approximately 5 mm from the masked
ends, and the area shall be divided into
15 blocks as shown in Fig. 3. By every
block, 3 points where visually observed
as smallest sheet thickness shall be
selected, then these points shall be
measured with a point micrometer to the
order as fine as 1/1000 mm, then the
measured values shall be rounded off to
the order of 1/100 mm as the effective
figures.
By every block, the differential values
between the initial sheet thickness and
minimum thickness shall be obtained,
the maximum corrosion depth by each
block shall be calculated by the follow-
ing equation.

Max. corrosion depth by each block =
initial sheet thickness — min. sheet
thickness by each block

Then, the average value of maximum

values of 15 blocks shall be obtained by

the following equation so as to take the
value as corrosion depth,

Corrosion depth
Simax +Samax + - Simax +.++ +S1amax +Si5ma

15

where,
Simax: Maximum corrosion depth by
each block

Fig. 3 Measurement of corrosion depth
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