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Effect of Ti Microalloying on Phase Transformationof 45" steel

Hua Hao, Yang Xiaojun, Yuan Qiaojun

Xiangtan Iron and Steel Group Co.,Ltd. Xiangtan, Hunan 411101

Abstract :

The CCT diagrams of 45" and 45Ti at different cooling rates (1 °C /s ~20 °C /s) were measured by

MMS-200 thermal simulation machine. The microstructure obtained at different cooling rates was

observed by Leica DMI8optical microscope. Meanwhile the microstructure of of 45" and 45Ti obtained

by water quenching followed tempering process was observed. The results show that during the

cooling rate range of 1°C /S ~ 20 °C / s, ferrite + pearlite microstructure were obtained for 45* and

45Ti. With the increase of cooling rate, ferrite content decreases continuously, and the morphology

changes from polygonal ferrite to flake ferrite along grain boundary. The transformed microstructure

obtained by 45Ti is significantly finer than that of 45". The transformation temperature interval of 45*

and 45Ti mostly coincides, but the starting temperature of 45Ti phase transformation is about 30 °C

lower than that of 45%. The 45Ti steel shows better hardenability than 45*during quenching process.

Keywords :

Ti microalloying; continuous cooling transformation; icrostructure
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F1 45%, 46T IR ( wi%)
Table 1 Chemical composition of 45%, 45Ti steel ( wt%)

BN o C Si | Mn Ti P S
45" 045 | 021 | 065 | 0.008 | <0.018 <0.01
45Ti 045 | 022 | 064 | 0.059 | =<0.018 <0.01
A
950°C ARk 300s

Bl 1°C/s~
0C/s ¥#)

BEC

10°C/s

v

BE /s
>E1 PRI TEREE

> Fig.1 Process diagram of thermal simulation experiment
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> Fig.2 Microstructure of 45* steel obtained under different cooling rate
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> Fig.3 Microstructure of 45Ti obtained under different cooling rate
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Table 2 microstructure of 45, 45Ti steel under different cooling rate

45" 45Ti
pESUS
SARHR SRR SARHR it
1°C /s BRIl + ek 6.5~7.5 | BEIEMR + Pk | 8.5~9.5
2°C /s BRSCHR + ek 6.5~7.5 | BEJEIR + BEER | 8.5~9.5
5°C /s | BEHR + RAREEEER 6~7 PRI + PIRER 8.5~9.5
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10°C /s # 6~7 8~9
/s | B+ FIRBEEIR sppgck
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> Fig.4 CCT diagram of 45Ti and 45" steel
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