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Scope of Application

This standard specifies the test method to measure austenite grain size("grain size”

below) of steel

Purpose

It is to compare the mechanical properties of steels at a normal temperature
according to austenite grain size. g

Testing Device

Electric furnace

A vessel filled with carburizer
Cooling Die

Polishing M/C etchant

* Standard pictures, a microscope - X100 photo

Specimen
With a specimen of diameter or distance between two sides 5;-20mm, and length
10~30mm as a standard, remove tust or oil on its surface, decarburization layer,

carburizing layer, and any other flaws.

Test Scheme
The test methods are classified into the following according to steel in application
and measuring method.
(1) Grain size testing method by carburizing :
Shall be applied to the grain size measurement of steel usually carburized to
use.
(2) Grain size testing method by heat treatment :
For heat treatments like annealing, normalizing, quenching for steels, this
method shall be applied to the grain size measurement at the highest heating

temperature, and depends on the following methods.
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(a) Slow cooling method : Shall be mainly applied to hypoeutectoid steels /7
which have carbon by more than intermediate level, and hypereutectoid i&"‘j
stecls shall be limited to the grain size measurement at a temperature of
more than Acm.

(b) Double quenching method : shall be mainly applied to hypoeutectoid and
eutectold steels which have carbon by more than intermediate level.

(¢) Quenching tampering method : Shall be mainly applied to carbon steel for
mechanical structures and alloy steel for structures.

(d) Fore edge quenching method : Shall be mainly applied to hypoeutectoid and
eutectoid steels which have carbon .by more than intermediate level and
small hardenability.

(e) Oxidation method : Shall be mainly applied to carbon steel for mechanical
structures and alloy stee]l for structures.

5.1 Test method of carburizing grain size

Stain the specimen on the vessel filled with carburizer and close it up tghtly, :

@ heating in the electric furnace or other proper furnace for about two hours to b
raise the temperature to 925C. For a carburizer, use mixture of grain type dred
charcoal 60~80%, and barium carbonate 20~40%. However, other mixture shall
be OK according to the type of steels. Maintaining at 925C for 6 hours,
slowly cool it dowq to 400T or below, and then take it out from the furnace,
cﬁt the specirneri off at its center line. After sanding this cut surfacé well, etch
it with alkali picric acid soda solution, nitric acid alcohol or picric acid alcohol
solution to observe the area where hypereutectoid cementite is precipitated as
reticular type or hypoeutectoid is precipitated as reticular ferrite, by using a
microscope or to take a photo. Determine the grain size by comparing it with
the standard pictures of the supplementary pictures. However, exclude the area
where the grain size-especially in outer area is very minute. The grain size

numbers in the standard pictures have been decided according to Table 1.
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Table 1
Number pf
Grain size Cu?sztgi n:mgfs cl:yusnt:llbe;ai(ifs Number .Of cro;qs\—r?s::%inal
number{u} 100 sheets in lmd cross— crystal rains area of crystal
Average Seile section{n) m Lo grains{or’)
-3 1/16 3/64~3/32 1 1 1
-2 1/8 3/32~3/16 2 28 0.5-
-1 1/4 3/16~3/8 4 5.7 0.25
0 1/2 3/8~3/4 8 16 0.125
1 1 3/4~1Y 16 45 0.062
2 2 1% ~3 32 128 0.031
3 4 3~6 64 360 0.0156
4 8 6~12 128 1,020 0.0078
S 16 12~-24 256 2,900 0.0039
6 32 24~48 512 8,200 0.00195
7 64 48~96 1,024 23,000 0.00098
8 128 96192 2,048 65,000 0.00049
9 256 192~384 4,096 185,000 0.000244
10 512 384~768 8,192 520,000 0.000122

Note 1. Steel of grain size number 5 or more is called minute grain steel, and steel of
grain size number below 5 is called coarse grain steel. To identify the minute

grain and the coarse grain steels, in prnciple follow the test method of

carburizing grain size if no extra standard has been specified.

2. The following expression can be established from Table 1.

log n

n=2"20or N = —=——- -3

0.3.0

where n © Number of crystal grains in lof cross—section

N ! Grain size number

5.2 Grain size testing method by heat treatment

Follow the method specified as in the following. In principle, do not overheat by
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