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Table 1 Composition of press hardening steel/ % ( Mass fraction)
No. C Si Mn P S Al B Ti Ce
1500HS 0.22 0.22 1.43 0. 005 0. 004 0. 041 0.0015 0.030 —
1500HSCe 0.23 0.24 1. 46 0. 004 0. 001 0. 064 0.0017 0.032 0. 0247
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Fig.1 Sample size of thermal simulated test
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Fig.2 Schematic diagram of thermal simulation process
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Fig.3 Microstructures of press hardening steel under low cooling rate conditions
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Fig. 4 Microstructures of press hardening steel under high cooling rate conditions
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Fig.5 Comparison of expansion curves of press hardening steel under different cooling rate conditions
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Fig.6 CCT curves of press hardening steel
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a:SEM JE5i ;b : Ce 4341
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a;SEM microstructure ; b ; Distribution of Ce

Fig.7 Distribution of Ce in steel
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Fig.8 Temperature variations in press hardening

process of materials with different thicknesses
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press hardening steel
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Experimental Study on Developing Widely Applicable Rare Earth Press Hardening Steel

Based on Data Optimization

LIU Yan-chao', DU Wen-bin>*" | LIU Cheng-jun>"

(1. School of Information , Liaoning Institute of Science and Technology, Benxi 117004, China;

2. Key Laboratory for Ecological Metallurgy of Multimetallic Ores ( Minustry of Education) , Northeastern University, Shenyang 110819, China;

3. School of Metallurgy, Northeastern University, Shenyang 110819, China)

Abstract: In order to expand the process window of press hardening steel 1500HS, an experimental study was conducted

on the addition of rare earth elements to this alloy, based on prior statistical analysis of literature regarding rare earth applica-

tions in steel. In this study, a vacuum induction furnace was used to melt hot-formed steels with and without a specific Ce con-

tent. Subsequently, phase transformations of the specimens were comparatively analyzed using a Gleeble-3800 thermomechani-

cal simulator and metallographic analysis techniques. The results show that Ce can effectively improve the stability of austen-

ite, inhibitive the ferrite transformation, and reduce the ferrite transformation temperature by 28 °C ~34 “C. The influence of

Ce on the bainite and martensite transformation temperatures in press hardening steel is not significant. However, it reduces

the martensite critical cooling rate from 30 °C/s to 20 °C/s. The addition of Ce can effectively increase the process window

press hardening stamping process. Under the experimental conditions, the processing window for stamping and mold closure of

press hardening steel can be reduced by 45 °C, which is beneficial for production in lower ambient temperatures or for thin-

gauge products.

Key words : press hardening; rare earth; 1500HS; thermal simulation; microstructure





