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1. Scope of Application

This standard shall specify the testing methods for ceramic monolith substrates

(“Substrates” hereinafter) for automotive exhaust gas catalyst converters.

2. Purpose
This standard shall standardize the testing methods for the ceramic monolith substrates
for automotive exhaust gas catalyst converters, and the purpose is to confirm qualities for

development and mass products.

3. Definition of Terminology
Definition of the terminologies used in this standard is as following.
That is if “specification” is mentioned, it is specified in this standard, and in case that
“Prescription” is mentioned, it is an item decided between concerned parties.
(1) Compression strength : Compression strength of a specimen obtained in a prescribed
direction from the substrates.
(2) Isostatic strength : Isostatic outer pressure strength of the substrates
(3) Total pore area : Pore area within specified pore range
(4) Medium pore size : Pore size that indicates a half of the total pore area when
accumulating the pores by their sizes.
(5) Water absorption : Water absorption of the substrates when dipped in the water
(6) Thermal expansion coefficient : Average thermal expansion coefficient within specified
temperatures
(7) High temperature stability : Water absorption of the size after maintaining at the
specified temperature for the specified period under no load
(8) Thermal shock : Temperature difference that bears against sudden heat and sudden
coldness in a room after putting the substrates of the room temperature into a furnace at

the prescribed temperature for the prescribed period.
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(9) Cell : Hole that the exhaust gas passes through (Refer to Figure 1)
(10) Cell wall : Wall that constructs the cell (Refer to Figure 1)
(11) Thickness of cell wall ;: Average value of the specified measured numbers of cell wall
(Refer to Figure 1)
(12) Cell Pitch : Average value of distance between the centers of the specified measured
numbers of the cells (Refer to Figure 1)
(13) X Axis, Y Axis : High and low lines parallel to the cell walls, which is passed and
perpendicular to the center of the cross section of the substrates that is vertical to the
length direction of the cell. In case of an elliptical cross section, take a major axis as the
X axis. (Refer to Figure 2)
(14) Total length : Length of central part between one side and the other. (Refer to Figure 3)
(15) Parallel degree : Difference between maximum and minimum values of lengths of
outer perimeters of one side and the other (Refer to Figure 3)
(16) Perpendicularity : Deviation of side, where specified distance is moved from each side

that is perpendicular to each of other sides while taking one side as a basis.
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Figure 1. Example of structure of cell
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4. Test Items
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Figure 3. General view of substrates

Test items are the following 9 items.

(1) Compression strength

(2) Isostatic strength

(3) Total pore area, Medium pore size

(4) Water absorption

(5) Thermal expansion coefficient

(6) High temperature stability

(7) Thermal shock
(8) Size

(9) Volume density
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5. Test Condition

Follow the foliowing for state and adjustment of the test.
(1) Specimen shall be the substrates or test sample obtained by processing in the specified

direction from the substrates. That is, the “specified direction” mentioned here is

specified in each test item.

(2) For the specimen in the following items, perform the dry treatment at 100 C for 2 hours
or under harsher conditions, before the test.
(a) Total pore area, Medium pore size
(b) Water absorption

(c) Volume density

6. Test
6.1 Compression strength

6.1.1 Test apparatus
For the test apparatus, use a compression tester appropriate to the compression
tester (KS B 5533) or equivalent device. However, do not use a spherical one.

6.1.2 Specimen
Cut the specimen in the prescribed direction. Use the test sample, which size is
¢ 24.5 x 24.5mm and the parallel degree between the top and bottom cross section
IS less than 0.2mm.
That is, for the “prescribed direction,” refer to the exposition.

6.1.3 Test procedure
Test procedure is as following.

(1) Obtain an area for pressurizing surface.

(2) Mount the specimen to the test device after wrapping the top and the bottom surface

with a thin paper, which thickness is about 0.5 ~ 1.0mm, so that a load is applied

4 /16


http://www.avadocuments.com/doc/kia-kes-t-l489-1994
http://www.avadocuments.com/doc/kia-kes-t-l489-1994

KES T-L489

uniformly to the axis direction of the specimen.

(3) Apply the pressure to the specimen, break it, and measure the load at the breakdown.
The head speed at that time shall be 0.5 ~ 1.0mm/min.
(4) Obtain the compression strength by the following equation.

< Remark > In case of relying on old units

P — 3 Pr F’
= =
Here, P : Compression strength (Pa) Here, P’ : Compression strength (Kg/cm®?)
F : Load at breakdown (N) F’ : Load at breakdown (Kgf)
S : Area of pressurizing surface (m?) S’ : Area of pressurizing surface (cm®)

6.2 Isostatic strength
6.2.1 Test apparatus
For the test apparatus, use a pressurizing container that satisfies conditions of
6.2.3 (2) and (3).
6.2.2 Specimen: The specimen shall be the substrates.
6.2.3 Test procedure: The test procedure is as following.

(1) Put aluminum, which thickness is about 5 ~ 20mm, on the top and the bottom
surfaces of the specimen, and stick the specimen fast with rubbers, which thickness is
about 0.5 ~ 4mm, around the perimeter of the sides.

(2) Put the specimen in the pressurizing container, and inject the water, the nitrogen gas
or the air.

(3) Increase the pressure inside the container, break the specimen, and make the
pressure at the breakdown (Pa) {Kgf/cm?}, that an average increasing speed of
pressurization is a pressurizing medium, to be 0.3 ~ 3.0MPa/min {3~30Kgf/cm*/min).
The breakdown of the specimen is decided by breakdown sound or abrupt decrease

of the pressure.
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