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A STUDY ON THE METHOD FOR REVEALING THE
AUSTENITE GRAIN SIZE IN STEEL

Akira Adachi, Dr. Eng., Kiyoshi Mizukawa and Noboru Hiraoka

Synopsis:

As the revealing method of austenite grain size of steel, usually, various techniqué such
as carburizing method has been used, although these are not sufficient because of unquickness
for determination, complex procedure, and difficulties caused by the influence of alloying

elements.

Authors studied on methods of carburizing-,graphite-, double quenching-, quenching;and
oxidizing and found the metal diffusion method being easy for determination of grain size,

.and determined its application range.

On the metal diffusion method, the new technique using lead as diffused metal was devised.
The authors were convinced that the grain size could be determined by this method without
the influence of alloying elements on any steels.
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Table 1. Chemical composition of specimens.
% Chemical composilinos _
Specimens : : , : - —

{ C . Si | Mn S [Cu ! Alj Niy Cry V | Mo ' Pb
No. 11 Sheet steel 1'0°06.0.05 025 [0°020  0°19 0°006 ;, , .
No. 2| ” 0+09 {0°07 10'36 0039 { 0°21 O'OO3] ! i |
No. 3; ” 10°1410°19 0-49 10+032 | 0°24 * 0-005) ] ! ; !
No. 4 ” , £0°09 (0°28 0745 10-015 . 025 . 0-003, : | 1
No. 5. Steel wire 042 :0*27 044 |0°022 020 . 0°002] 0*05 : 0°05 ° i !
No. 6F 4 061 0°29 046 '0°019 019 O'OOSE 005 , 0006 . : !
No. 7 Marine structural steel 0°14 0°25 0°82 0015 029 003 | 0+03 N 0-87 ! ‘ !
No. 8 ” 015 0-35 }0'72 .0-008 : O';l 0-03 ; 0°33 1 0735 | 0*10 J !
No. 9, 7 0°16 049 085 !0°007 : 0*13 ' 0°03 ;0709 1 0°70 | 0°23 | |
No. 10Cr-Mo case-hardening steel ; 0722 0°34 [0°76 0+005 | 0730 . 10°21 ;0799 Lot21 |
No. 11! Pb-free cutting steel 1 0°31 [0°26 [0°62 |[0°C06 ; 0-21t J r 005 l 0-10
No. 12} Electrolytic iron | 0°0090°0072 O'OOZ&IO_'OOiS | !
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Tabie 2. Comparison of grain size between

oxidizing method and other revealing method
at 1200°C. '

Revealing. o ;
~.method Oxidizing . Quenching’ qlzgxl:l}:)lﬁ?ng
Splig;s \\\ method [ method method
No. 1 ;65 | a5 L 4
No. 3 f 60 | 443 ' 43
No. 7 { =73 a9 45
No. 9 7°1 . 42 4°8
No.12 6°0 4+-9(carburizing method)
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Fig. 1. Relation between heating temperature
p

and heating time on the grain size (sample
No.8) by Cu-diffusion method.
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Fig. 2. Relation between heating temperature DIFETHIE, 2oL CEBTA LN TE 5.

and heating time on the grain size (sample
No. 10) by Pb-diffusion method.
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(a) Austénitizing 2h (b) Austemtlzm-g 3h (c) Austemtlziné 6h
Fig. 3. The photographs of the grain size of No. 1l at 925°C by Pb-diffusion method. x250(2/3)

Table 3. Comparison of the results by various revealing methods at 925°C.

i

S Specimems : { ! ; i
ST . No.1 No.2 No.3 I No. 4 | No.5 ! No. 6 - No. 7 i No. 8 ‘ No. 9

Revealing method "~ - .. | ! : 5
Carburizing method 7°8 5-8 6°2 54 59 6°3 85 86 82
Graphite method — 85 83
Double quenching method 74 344 56 52 57 61 77 85 8+0
Quenching method 76 56 61 54 62 6°C 8°5 8-7 8-3
Oxidizing method 76 60 6°3 56 60 65 83 8°3 80
Cu-diffusion method 8D 6°2 65 5°5 55 59 87 30 84
Pb-difiusion method 79 671 674 57 56 6°1 87 8-8 8°5
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(b) Graphite

(a) Carburizing
’ method

method

{f) Cu diffusion method (g) Pb d]ffusmn method
Fig. 4. The photographs of No.8 by various
revealing method at 925°C. x400(2/3)
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