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Productive Practice of High Quality H13 Hot Work Die Steel
under the Action of PMO

Zhao Jian, Yang Renqiang, Wang Liqing, Huang Yan
(Wuhu Xinxing Pipe Casting Co., Ltd., Wuhu 241002, China)

Abstract: To develop high-quality H13 hot work die steel continuous-casting billets and address quality issues such as seg-
regation and shrinkage cavities, a process involving converter + LF + RH + continuous casting + rolling was adopted. By
employing dual-block slide gate in the converter, full-process diffusion deoxidation during refining, and controlling the ba-
sicity of refining slag, as well as utilizing full-process protective casting and pulse magnetic oscillation (PMO) solidifica-
tion homogenization technology and other auxiliary methods during continuous casting, industrial production of H13 hot
work die steel was successfully achieved on a $300 mm continuous casting machine. The results showed that the process
test could achieve high purity, low segregation, and uniform microstructure production of H13 hot work die steel. The
steel chemical composition was accurately controlled, and corresponding indicators such as macrostructure, element segre-
gation, and inclusions all met the technical requirements. When the PMO voltage was 185 V and the power was 42 kW,
the shrinkage cavity grade of H13 steel billets could be effectively reduced from grade 2. 0 to below grade 1. 0, improving
the carbon segregation in the core of H13 steel billets, with the average carbon segregation index in the core decreasing
from 1. 2 to below 1. 1.
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Tablel Chemical composition of H13 hot die steelT %
it H c Si Mn P S Cr Mo v Al
H AR 0.36~0.42 0.80~1.10 0.25~0.55 <0.010 <0.005 5.00~5.30 1.20~1.40 0.90~1.00 0.015~0.025
SEPR{E 0.371 1.103 0.453 0.011 0.002 5.08 1.268 0.937 0.022
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Table 2 Main technical parameters of continuous casting for H13 hot work die steel under different process conditions

s VB BEHE P/ RERK ZRRE ZKHOK o Sy SRS ey PMOHL PMOJ)
A #/m M/(mm)  (memin™) J&/m KJ#/m E/(L'kg") (Lemin™") [T L JE/V kW
X HL R 14 $300 0.65~0.75 36 6.5 0.25 2500 31:36:20:13 1 0 0
PMO ZbFHER 14 $»300 0.65~0.75 36 6.5 0.25 2500 31:36:20:13 2~6 185 42
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Table 3 Rolling process of H13 H13 hot work die steel °C
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Fig. 1 Annealing process of H13 steel bar
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Fig. 2 Macrographs of H13 steel under two process condi-

tions: (a) comparison of macrographs of cast billets, (b) mac-

rographs of castings processed by PMO
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Fig. 3 Low magnification rating results of H13 steel under dif-

ferent process conditions
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Fig. 4 The situation of carbon segregation index of H13 steel

under different process conditions
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Fig. 5 The influence of PMO treatment on the distribution of

chromium and molybdenum elements in H13 steel: (a) Cr ele-

ment distribution, (b) Mo element distribution
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Table 4 Nonmetallic inclusions in H13 steel
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