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An Analysis on Cleanliness of Die Steel H13 Steelmaking by
40 t EBT EAF-LF-VD-Ingot Casting Process

Pang Yonggang', Hou Mingshan', Hu Jiancheng’, Li Shigi', Liu Runzao' and Wang Yugang'
(1 School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083 ;
2 Zhongyuan Special Steel Co Ltd, Jiyuan 454685)

Abstract The steelmaking process for test hot working die steel H13 (/% . 0.36 ~0.38C, 0.36 ~0.38Mn, 0.89 ~
0.91S8i, 0.007 ~0.010P, 0.006 ~0.011S, 5.10 ~5. 15Cr, 1. 12 ~ 1. 18Mo, 0. 84 ~0.89V) is 40 t eccentric bottom tap-
ping arc furnace-ladle furnace refining-VD treatment-4. 65 t ingot casting process. With analysis on total oxygen and nitro-
gen content in liquid- T [O] and [ N], and analysis on morphology and ingredient of inclusions in steel, the cleanliness of
steel H13 produced by this process flow sheet has been studied. Results show that after refining by LF-VD process the aver-
age total oxygen content in steel H13- T[ O] is 22 x 10 "® and the average nitrogen- [ N] is 95 x 10 ~®; the main inclusions
in 200 mm forging are deoxidation products- aluminium oxide with sulfides including manganese sulfide and nitride formed
by segregation; the sizes of inclusions are mainly about 5 pm, the sizes of some inclusions can come up to about 10 pm.
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The steel H13 steelmaking by this flow sheet could meet the requirement for cleanliness of that steel grade.
Material Index 40 t EBT EAF-LF-VD-Ingot Casting Flow Sheet, Hot Working Die Steel Hi13, Cleanliness, Analysis
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Fig.1 Sample size in steelmaking process and location of sam-
pling on cross section of $200 mm forging
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Table 1 Analysis of steelmaking end liquid of steel H13 /%

P C M P S Si N G Mo V
312184 0.36 0.36 0.010 0.011 0.91 0.15 5.15 1.12 0.89
3121921 0.37 0.38 0.009 0.008 0.90 0.16 5.10 1.18 0.85
3121923 0.38 0.37 0.007 0.006 0.80 0.12 505 1.16 0.84

¥y 0.37 0.37 0.009 0.008 0.90 0.14 S.10 1.15 0.86
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Fig.2 Average total oxygen content and nitrogen content in lig-
uid in different steelmaking process
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Fig.3 Morphology and ingredient of typical inclusions in steel

H13 in different steelmaking process: LF after feeding aluminium-

(a,;) AlL,O; and (a,) SiO,; end .of LF refining- (b; ) Mg0-Al,0; and

(by) Ca0-Al,0,-Si0,; after VD treatment- (¢, ) Ca0-Al,0,-8i0,,

(¢;) Ca0-Al,0,-Si0,
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Fig.4 Morphology and ingredient of typical inclusions in $200

mm forging of steel H13; edge of forgings- (a;) Al, 0, and (a,)

Al,05-MnS; 1/2 of radius of forgings- (b, ) Al;0;-MgO and (b,)

MnS; center of forgings- (¢,) TiN-VN and (¢,) Al 0
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