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Flux on Billet Yield of Steel H13
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(1 School of Metallurgical Engineering, Xi'an University of Architecture and Technology, Xi’an 710055; 2 National
Engineering Research Center of Continuous Casting Technology, Central Iron and Steel Research Institute, Beijing 100081)

Abstract According to metallurgical quality issue about low billet yield of hot working die steel H13 at steel works,
the statistic analysis on relative quality to influence on billet yield has been carried out to get that the porosity defects caused
by poor insulation of hot top make up 58% ~76% of the total non-qualified ingot. With decreasing the volume density and
heat conductivity of Si0, insulating board respectively from original 1. 65 g/cm® and 0. 317 W/(m + K) 10 0. 87 g/cm® and
0.21 W/(m + K), and optimizing the ingredient of low carbon shield synthetic flux to decrease its melting point and viscos-
ity respectively from original 1 258 “C and 1.8 Pa-sto 1 147 °C and 0.9 Pa -s, the average billet yield of ingot increases
from original 75% to 80%.

Material Index Hot Working Die Steel Hi3, Ingot Hot Top, Insolating Board, Shielding Flux, Billet Yield
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Table 1 Chemical composition of steel H13 /%
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Table 2 Parameters of partial typical ingot of steel H13
gER BN B Ly gEre HE Rk R/
t i/t i/ H/t /% . %
1.75 0.297 1.290  0.063 18.0 2.51 1.91

4.2 0.603 3.312 0.145 14.8 2.66 1.97
11.0 1.400  9.440  0.160 12.7 2,04 2.01
16.8 2.500 14.140  0.160 14.9 2.40 2.61

21.5 3.690 17.420  0.400 17.2 2.20 5.64
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Table 3 Percentage of each macro defect of unqualified

5~16.8 t steel H13 ingot forged at steel works in Jun to

Apr, 2012 /%
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Fig. 1 Morphology of macrostructure of steel H13 ingot top be-
fore process improvement
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Table 4 Volume density and heat conductivity of insulating
board at 1 000 °C before and after improvement

12 KRB/ (g - em™)  MPAR/[W - (m-K)']
LAk i 1.65 0.317
R <0.95 <0.23
AL 0.87 0.21
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Fig.2 Morphology of center porosity of forged steel HI3 steel

ingot bottom and ingredient of inclusions: (a) adge; (b) center
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Table 5 Ingredient of low carbon synthetic flux before and
after improvement /%
¥ C $i0, Ca0 ALO; Fe;0;, MgO K,0 Na,O
{RALRT 13.70 33.92 11.16 19.49 1.05 3.09 10.02 7.57
{RILE 10.67 38.38 14.22 18.99 2.66 1.46 5.43 8.19
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Table 6 Main index of shield flux for steel H13 ingot cast-
ing before and after improvement, and suitable value

g3 20 VA & 4
A GRS 1300 C/s Pa-s %
g AR 1258 48 1.8 0.8
Erm! 1100~1250 30-~90 0.5~1.0 =<0.5
KAERARESE 1147 53 0.9 0.7
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