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Study on the phase transformation law of titanium microalloyed
non-oriented silicon steel

Liang Xiaosong', Wang Peng', Chen Songjun’, Li Liejun’, Huo Xiangdong'"

(1. School of Materials Science and Engineering, Jiangsu University, Zhenjiang 212013, Jiangsu, China; 2. School of
Mechanical and Automotive Engineering, South China University of Technology, Guangzhou 510640, Guangdong,
China)

Abstract: The CCT curves of SOW600 and SOW600-Ti were measured by thermal simulator. The phase
transformation of the two test steels under continuous cooling had been studied and precipitation beha-
vior in titanium-containing steels was also observed. The results show that the phase transformation
temperature of 5S0W600 is 926-1047 °C, and the phase transformation temperature range decreases with
the increase of cooling rate. The phase transformation temperature of 50W600-Ti is 838-1048 °C, and
cooling rate has little effect on temperature range. The structure of the two test steel matrices basically
consists of ferrite, and there is a small amount of cementite under high cooling speed. The microhard-
ness of S0W600 did not change significant with cooling rate, while the microhardness of SOW600-Ti
peaked and the precipitation of titanium carbide particles was relatively sufficient at the cold rate of 5 °C/s
Key words: non-oriented silicon steel, Ti microalloying, cooling rate, precipitate
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Table 1 Main chemical compositions of the experimental
%

A, ={820+30(Si%) + 3 (Al%) — 6 (C%)} (D

A; = {937.2—-47.95(C%)+56 (Si%)+194.8 (A1%)}
2

fedl EaR A, T 50W600 YA ARTR B, A4,
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FiR o

*2 RBMEETRE

Table 2 Phase transformation temperatures of experi-
mental steels

C Si  Mn Al S P Ti N

50 W600 0.003 1.298 0.559 0.311 0.0023 0.015 0.002 5

50 W600-Ti 0.02 1.298 0.559 0.311 0.0023 0.015 0.09 0.002 0

1.2 X%k
TEI T fek SRS AR R

MR/ °C MBSSHIR S C

B/ (Cs™)

S50W600  50W600-Ti  50W600  S0W600-Ti
0.3 1047 1048 965 889
1 1030 1029 955 891
3 997 1034 954 854
5 989 1001 953 849
10 993 995 955 838
15 995 982 926 849
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Fig.1 CCT curves of experimental steels
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Table 3 Grain size of the two test steels at different cool-
ing rates pm

e AN
TR

03%C/s 1%C/s 3%C/s 5%C/s 10%C/Hs 15%C/s

50We600  242.09 170.88 154.12 107.71 86.53  83.79

S50W600-Ti 10545 9729 92.11 87.76 84.71  81.01
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Fig. 4 Phase transformation temperature simulated by JMatpro
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Table 4 The microhardness of the test steels at different
cooling rates

S AR
I
03%C/s 1%C/s 3%C/s 5%C/s 10%C/Hs 15%C/s
50W600 153.44 152.71 152.67 152.84 153.38 153.58

S0W600-Ti 15591 15549 157.14 159.29 156.75 156.44
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Fig. 5 TEM photos showing the distribution of titanium carbide precipitates
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