JAPANESE AUTOMOBILE STANDARD

JASO M 611-92

Internal corrosion test method for automotive muffler

1. Scope

This standard specifies a method to deter-
mined corrosion resistance of metallic mate-
rials to be used for the automotive muffler
against exhaust condensate by continuous or
cyclic corrosion tests in simulation of internal
conditions of the muffler.

Remark: The applicable standards of this standard shalil be

as follows,

JIS K 8034. Acetone {Reagent)

JIS K 8085 Ammonia solution (Reagent)

JIS K 8180 Hydrochloric acid (Reagent)

JIS K 8284 Diammonium hydrogen citrate
(Reagent)

JISK 8365 Acetic acid (Reagent)

JIS K 8641 Nitric acid {Reagent)

JIS K 8951 Sulfuric acid (Reagent)

JIS Z2 8802 Methods for determination of pH of
agueous solutions

JIS Z8805 Glass electrodes for measurement of
pH

2. Definitions

Definitions of major terms used in this stand-
ard shall be as follows.

(1) Exhaust condensate
A condensed water obtained from cool-
ling of exhaust gas.

(2) Cyclic test
A test to determine the condition of
carrosion by repeating the operation of
immersing a specimen in a corrosive
solution and drying it at a specified
temperature.

(3} Half immersion test
A test to determine the condition of
corrosion by immersing the lower half
of a specimen in a corrosive solution at
a specified temperature.

{4) Test solution
A solution in which reagents are com-
pounded to facilitate corrosion.

(5) Corrosion products
Matters produced by corrosion.

(6) Pitting corrosion
A corrosion in which a localized corro-
sion progresses toward the inside of a
metal in the shape of pit.

{7) Internal coorrosion
‘A phenomenon of corrosion caused
inside of a muffler by environmental
matters in the exhaust gas.
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3. Type of tests

The tests shall be classified into Method A
(half immersion test) and Method B (cyclic
test)

4. Testing method

The testing method is such that a specimen
pretreated by the specified method shall be
tested either by a continuous half immersion
test in the test solution preserved under a
specified condition, or by a cyclic test in-
cluding heating concentration and high-
temperature heating deterioration, by which
an evaluation of corrosion on base metals
shall be made possible.

5. Test conditions

The test conditions shall be as shown in
Table 1.

The test solution for Method A shall be
exchanged for new solution every 24 hours.
Also, the support angle of a specimen shall be
about 45°. The test solution for Method B
shall be supplied every 24 hours after the
glass flask is cooled to the ambient tempera-
ture. The glass flask shall be heated to 250°C
every time the 80°C x 24h x 5 cycles are
finished, in such a state the specimen is
enclosed in the glass flask.
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Table 1 Test condition

Test solution
Test method Concentration of each pH Test temperature/Test time
test solution component
Method A cr© 100 ppm °c 1o )
{Half immersion - 4002 80+ 2°C (Constant
method) NOj 20 ppm i
e
8032_ 600 ppm 1 Cycle
S0, 600 ppm 80+ 0.2 (80%2)°C x (24 :2)h x 5
CH,CO0”™ 800 ppm {250 £ 10)°C x (24 + 2)h x 1
< Test pattern>
Method B 950 - — = = = e e e oo
(Cyclic methaod) T
Temperature
(°C)
80‘ [
RTO 24 48 72 96 120 144(h)
6. Test facilities and appliances (c) The reflux condenser shall have a
The test facilities to be required for this test capability to prevent evaporation
shall be as follows. and concentration qf each compo-
(1) Test facilities for method A (Half immer- nent of the test solution.
sion test) {d) The test facilities shall be accurately

The test facilities required for this test maintained so that the specified

shall consist of the thermostat, glass ;:pndmon can be obtained at all
flask, reflux condenser, thermometer, imes. ]

etc., and shall be able to set up the (e) No specimens made of different
necessary test conditions as well as to gi;‘gr;al‘;ssssg:;Lbe admitted into the
satisfy the conditions specified as - .
folloxs P (f) The standard ratio of the sectional

; f specimen to the quantity of
(a) The glass flask shall be a container area ot sp 2
in a cylindrical shape having a test solution shall be 256 + 2 em?/

sectional area of about 40 cm? with 309 ml. A
a disassemblable top to admit or A typical examp!e of the test facilities
send out specimens, and shall have a shall be as shown in Fig. 1.
support suitable to position the
specified gas-liquid interface of the
specimen at about one half when
the test solution in a quantity of
300 ml is supplied.
Also, it shall have a structure in such
a shape that a drop from the solution
attached on its upper part does not
directly fall upon the specimen.
(b) The thermostat shall have a precision
and a capacity enough to maintain
the test solution in the glass flask at
a specified temperature.
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Fig. 1 Example of test apparatus for method A (Half immersion test)
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(2) Test facilities for method B (Cycli ¢ test)
The test facilities to be required for
this test shall consist of the glass flask,
thermostat, oven, etc., and shall be able
to set up the necessary test conditions
as well as to satisfy the conditions
specified as follows.,

{a) The glass flask shall be a container
with an open top in a cylindrical
shape having a sectional area of
about 45 cm?, and shall be able to
immerse the whole of a specified
specimen when the test solution in a
quantity of 300 ml is supplied.

(b) The thermostat shall be a circulation
type which shall be able to maintain
the temperature specified in the test
condition and have a ventilating
function to the extent that an evapo-
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ration of water from the glass flask
is not prevented.

(c) The oven shall be able to maintain
the specified temperature,

(d) The test facilities shall be accurately
maintained so that the specified
condition can be obtained at all
times. C

{e) No specimens made of different
materials shall be admitted into the
same glass flask. :

(f) The standard ratio of the sectional
.area of specimen to the quantity of
test solution shall be 50 + 5 cm?/
300 ml.

A typical example of the test facilities

shall be as shown in Fig. 2.

Documen,}s


http://www.avadocuments.com/doc/jsae-m611-1992
http://www.avadocuments.com/doc/jsae-m611-1992

JASO M 611-92

Fig. 2 Example of test apparatus for method B (Cyclic test)
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(3) Point micrometer
This is a device to measure the part
where the thickness of sheet is decreased
by corrosion, and it shall have a capa-
bility to measure a range up to 1/1000
mm. An alternative device may be used
if it has a capability to make an equiv-
alent measurement.

(4) Balance
This is a device to measure the amount
of loss on corrosion, and it shall have a
capability to measure a range up to
1/10,000 g.

7. Reagent

7.1 Solution to be used for corrosion test

The solution to be used for corrosion test
shall be prepared as follows. '
{1) Test solution for method A {Half immer-
sion test)
The solution shall be prepared to the
concentration specified for each compo-
nent, using hydrochloric acid specified
in JIS K 8180, nitric acid specified in
JIS K 8541, sulfuric acid specified in
JIS K 8951, acetic acid specified in JIS
K 8355, and ammonium sulfite. Then,
pH of the solution shall be adjusted to
4.0 * 0.2 using ammonia solution spec-
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ified in JIS K 8085. Ammonium sulfite,
however, shall be added immediately
before the start of the test to stabilize
the test solution.

(2) Test solution for method B (Cyclic test)
It shall be the same solution as for
Method A. However, pH of the test
solution after  adjustment shall be
8.0+0.2.

7.2 Solution for removal of corrosion pro-
ducts

The solution to be used for removal of corro-
sion products shall be prepared as follows.
(1) For aluminized steel sheet
The solution shall be a 10% agueous
solution of diammonium hydrogen
citrate specified in JIS K 8284. However,
an alternative method may be used by
agreement between the parties of deli-
very, ‘
(2) For stainless steel sheet
The solution shall be an agueous solution
of 60% nitric acid. However, an alter-
native method may be used agreement
between the parties of delivery.
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