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Increasing Continuous-Continuous Casting Success Rate of Steel
38CrMoAl by Optimizing Deoxidation Process
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Abstract The types and formation cause of inclusions in casting steel 38CrMoAl (/% : 0.35 ~0.42C, 0.20 ~
0.45Si, 0.30 ~0.60Mn, 1.35 ~1.65Cr, 0. 15 ~0.25Mo, 0.70 ~ 1. 10Al) are studied. By optimizing deoxidation tech-
nique including increasing 60 t EAF end [ C] 20.010% and maintaining high basicity slag (R=2.5), injecting carbon
powder in bath before tapping for 2 ~3 min and controlling (FeO) , decreasing adding Si-Fe amount during tapping; in LF
refining process feeding aluminium wire and using aluminium shot for diffusion deoxidation, using high basicity refining slag
(/% : 50 ~60Ca0, 10 ~ 15810, , 15 ~20Al,0,, <0.7(FeO +Mn0O), <5MgO); and doing best shielding casting after

VD process, the Al,O; types non-metallic inclusions in steel is effectively decrease. Results show that with optimum process

the continuous-continuous castin heats of steel 38CrMoAl are up to 9 heats, the rejection rate for inclusions is <1%.

Material Index
Casting Heats

BE R 38CrMoAl BA m R e 1L | i %
W R 57 8 B, T B A AF 9 B R S
P AR o M PR A s R 7 568 B IR XY K AR Ak
G RO s R R, i U e (4 4E
R AT AT B IR B ARACRE S A
TEMAE SR B A0 A BR 2 = (TRMHE59) K 60 ¢t 45
R IR I IR R 38CrMoAL I, i TIAMM & A
1% ALOSOY LR 1) BOR BEROR, BAFAE4R
BB A R, EE R R ATk d
ARALTURR, 0 5 (M BRI B, UK RE D 2E . A
3C 3 FE58 5 114 L B 23 AT 38 CrMoAlL i e 2 2
B TR HT SR BE 7 A SR B R A b XA 4 8 R T

F1 38CrMoAl L5/ %
Table 1 Chemical composition of steel 38CrMoAl /%

C Si Mn Cr Mo Al
0.35 ~ 0.20 ~ 0.30 ~ 1.35 ~ 0.15~ 0.70 ~
0.42 0.45 0.60 1.65 0.25 1.10

EAF-LF-VD-CC Flow Sheet, Steel 38CrMoAl, Deoxidation, Inclusions, Continuous-Continuous
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Fig. 1 Morphology of typical non-metallic inclusions (a, b, ¢) in steel 38CrMoAl melting by original process and energy spectrum fig-

ure (d): (a) EAF; (b) VD; (c) finished product; (d) finished product
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Table 2 Change of amount and size of inclusions in steel
38CrMoAl melting by original process

i H G LF 1 LF B2 VD
FEMER/ um SR E
10 0 0 21 0
15 5 1 5 0
20 10 2 7 5
30 4 1 4 2
40 5 1 1 3
50 3 2 | 6
100 2 3 0 2
500 1 0 0 0
Fe Y mm® 0.295 0.022 0.001 0.002
R A L/ mm? 525 476 429 363
EA/10° 561 56 25 6
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Table 3 Design ingredient of LF refining slag /%

a0 5i0, ALO,  FeO +MnO MgO
50 ~ 55 10~15 15 ~20 <0.7 <5
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Fig.2 Dimension and size of typical non-metallic inclusions in steel 38CrMoAl melting by improved process: (a) LF sample 1; (b) LF
sample 2; (c) VD
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Table 4 Change of amount and size of inclusions in steel
38CrMoAl melting by improved process

WA LF £ 1 LF B2 VD
KXY AR/ um F R
10 2 3 3
15 3 0.5 [
20 1 1 1
30 2 1 0
40 1 0 0
50 1 0 0
100 2 0 0
& 2 7 T L/ mm? 0.034 0.002 0.001
A AL mm? 954 1 089 1088
WA H./10 ~° 35 2 0.7
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