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Effect of Cooling Rate on Structure Evolution of Hot Deformed
Ferrite-Bainite Micro Alloying Steel

Guan Li, Liu Yazheng, Zhou Leyu and Song Renbo
(School of Materials Science and Engineering, University of Science and Technology, Beijing 100083)

Abstract Ferrite-bainite (F + B) microalloying steel 0. 06C-1. 08Si-1. 64Mn-0. 30Mo-0. 039Nb-0. 01Ti has been de-
veloped; continuous cooling transformation ( CCT) diagram of 50% deformed test steel at 900 C and with cooling rate
0.5 ~40 °C/s was obtained by Gleeble-1500 thermal simulator, and phase transformation structure of deformed austenite
was analyzed. Results showed that the CCT diagram was composed of polygonal ferrite transformation region and bainite
transformation region which were divided by metastable austenite region; as cooling rate was <2 “C/s, polygonal ferrite oc-
curred in steel and as the cooling rate was =5 “C/s, main structure in steel consisted of granular bainite and lath bainite.
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Table 1 Chemical composition of test steel /%

C Si Mn S P Mo Nb Ti

0.06 1.08 1.64 0.005 0.008 0.30 0.039 0.01
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Fig.1 CCT diagram of test steel
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Fig.2 Structure of test steel, SEM. cooling rate after 50% deformation/(°C » s7')- (a) 0.5; (b) 1; (¢) 25 (d) 5; (e) 15; (f) 40



B3H B WS AEEEREENERE- N RANEENARRENER - 37
1"\;“", s e 2
"- \‘1 ;7A :w
'VJ':":' 8 “: "
1:\\. . > h\‘;\x N
SR
o :‘4 e ,,,”w;."”x»«:"w L N
g o
3 :v-«,’m* .
‘-«,.' '., " 4 i s
g - -
f A &
[ it ‘\ tho

B3 LEMERTELR,SEM 50% BEREB#/(C - s7')- (a) 0.55(b) 5;(c) 15
Fig.3 Structure morphology of test steel, SEM; cooling rate after 50% deformation/(C +8~')- (a) 0.5; (b) 5; (c) 15
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Fig.4 Effect of cooling rate on width of bainite-ferrite lath and
MA island
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Fig.5 Effect of cooling rate on micro-hardness of ferrite and
bainite
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