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Effect of Pre-Heat-Treatment on Austenite Grain Size of Steel 508-3

He Xikou, Liu Zhengdong and Lin Zhaojie
(Institute for Special Steels’, Central Iron and Steel Institute, Beijing 100081)

Abstract Test steel 508-3 (/% : 0. 19C, 0. 26Si, 1. 48Mn, 0. 009P, 0. 007S, 0. 78Ni, 0. 50Mo, 0. 003Al) is mel-
ted by a vacuum induction furnace and cast to 50 kg ingot, forged at 1 150 °C to ®16 mm bar, end forging =900 C. The
effect of normalizing temperature (900 ~1200 C) and multi-normalizing process (900 ~1200 C 1 h-900 °C 1 h-890 C
1 h) on austenite grain size of steel 508-3 has been studied. Results show that as normalizing at 900 ~ 1 200 °C, with in-
creasing normalizing temperature the austenite grain size of steel coarsens obviously, the rating of austenite grain coarsens
from No 6.5 to No 3; with subsequent secondary normalizing at 900 °C the original coarse austensite grains in steel are re-
fined to rating of No 6, then with third normalizing at 890 °C the effect of refining of austenite grains is not obvious. Multi-
step-normalizing treatment is available to refining the coarse austenite grains of steel 508-3, but repeating normalizing at
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same temperature is not obvious to refining the austenite grains in steel.
Material Index Pre-Heat-Treatment, Austenite Grain Size, Steel 508-3
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Table 1 Chemical composition of test steel 508-3 /%

C Si Mn P S Ni Cr Mo Al
0.19 0.26 1.48 0.009 0.007 0.78 0.20 0.50 0.003
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Fig. 1  Pre-heat-treatment process for test steel 508-3

Sise-las 43 A/ %% {4 45 i1 5 8 IR (R G B R SF, &2 %
ASTME112-10 #7dE 7 , SR AR i 17 Sk RO &
sk B B IR

2 RBERSSH

2.1 IF R X B A s R B

RIS TE 900,950,1 000,1 100,1 150,1 200 °C
SRAMRIR T h 25 ve, B U I MR ST 2 Sk R
BLEF LN AN 2 %

M 2 BTLAE ), BEE F KBTS BRI 5
KB A IE KIEJE N 900 ~ 1 000 C T, IR {4
SR LRI, i 6.8 ST 4.1 . IE K
JREEAEL 000 C L, B8 FC A & bR fh o AR 52, 3|

1200 CHfapRhiEER 3.1 8¢,

& 3 RANENE JGREFELRIR 1 h 5 0% 5 G Sk
A, B3 wTLUE M, fEM IR AR T fE &
TEKOMAGR T & BRIR IR S ok AR 7 B K KT
. $ B8 ASME K715 % 508-3 4 B [ {4 & R BE 4% )
C=5 R (CFHHBR ST D=56.5 pm) 19 E K, 950
°C 32058 40 B A Rl e B8 00 91 i T LA I B ME R
2R HE MR IE KOR B Ryt — 2515 hm, 31 000
CH 2 Jo kil R BRI F— K I KR A3k
REXREE.

BTy dhe R T B R AN RSN , IF AR X B
PO SRR A 5 /N IR B ™ S IR AR B 0L -
XA HE SR W AR A AL Ti Nb % ok 4 {k ot
BH L IREHIRMNREERKRAIRE.

75 120

7.0t o 1110

6.5 yﬂﬁﬁﬁﬁg_,&" 100 g
§ 6.0 ”,O’ ’ 190 \i
B Jtag o
#®ss - 80
2 £
x50 70 =&
a5 {0 &
4 =

4.0 ] 50 3
B0 R ) &

35t 140

7/
3.0 C 30
25 0

800 950 1000 1050 1100 1150 1200 2
BHE /T

B2 IE KGR XA Y 508-3 Yy B FC A G T 2 BLAE R R
RS S A

Fig.2  Effect of normalizing temperature on average grain size

and rating of austenite grain of test steel 508-3
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Fig.3 Morphology of austenite grains of steel 508-3 normalized at (/°C) 900 (a), 950 (b), 1000 (c), 1100 (d). 1150 (e) and
1200 (f)



A PG NS : 4% S b B X 508-3 49 B8 FC & by R <t ARG RZ ) ' - - 69-

54 3
8
7.. -
- Qe '900 C 14890 C1h .-~
§6‘ e -
% - 900 C1h
mg s}
* .
®F
41
35
3 4 s 6 71 s
IR SR B Bk R B/

B4 ZKIEKXT 508-3 H9 48 (R 4 S oRr A Y 7
Fig.4 Effect of multi-normalizing process on rating of austenite
grain of steel 508-3
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