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Abstract The GH2132 alloy (1.90% ~2.30%Ti) has the problems of large loss of Ti element ( A[ Ti]0.37% ~
0.57% ) in ESR process, the Ti content in steel is only 1.83% ~ 1.89% in ESR middle and last period. By adopting
(/% ) CaF,: Al,O5: CaO: TiO, =75: 15: 5: 5 slag system to replace original CaF,70% + Al,0,30% slag system, the unsta-
ble oxide (Si0, + FeQ) in the slag is controlled to be less than 0. 6% , and the controlled melting rate of the smelting
process decreases from 6. 1 ~6.3 kg/min to 5.3 ~5. 6 kg/min, etc technological measures, as a result, the Ti content in
steel at ESR ingot each part is 2. 06% ~2.21% , and the Ti burning loss A[ Ti] decreases to 0. 19% ~0.34% . ESR in-
gots are sampled to check the inclusions after forging, and it is found that the inclusions have also been significantly im-
proved after the process adjustment. The class inclusions of D fine system is controlled below rating 0. 5, which meets the

requirements.
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Table 1 Chemical composition of GH2132 alloy /%
C Mn Si S P Ni Cr Al Ti B Mo A

0.03 ~0.08 1.00~2.00 =<1.00 <0.015 <0.025 24,00 ~27.00 13.50 ~16.00 =<0.35 1.90~2.30 0.001 ~0.010 1.00~1.50 0.10 ~0.50
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Table 2  Analysis of main elements and gas content in
GH2132 alloy ESR ingot before process optimization

g Jing =3 E2EW Ay /%
A S Si Mn Al Ti
1D70083 K1 0.043 0.55 1.50 0.25 2.01
2 0.042 0.56 1.50 0.26 1.91
3 0.041 0.52 1.50 0.21 1.86
4 0.041 0.50 1.50 0.19 1.86
3.5 0.041 0.50 1.50 0.17 1.83
1D70084 K1 0.042 0.56 1.50 0.24 2.03
2 0.042 0.56 1.50 0.24 1.95
3 0.041 0.51 1.50 0.21 1.89
4 0.041 0.51 1.50 0.18 1.86
350.040 0.51 1.50 0.18 1.87

ALpR LSS 0.041 0.51 1,50 0.22 2.40 -
AT/ % = [Ti] gy — [T g

[0]/
ATi 1076
0.39 21
0.499 -
0.54 -
0.54 -
0.57 33

0.37 19
0.45 -
0.51 -
0.54 -
0.53 31
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Table 3 Examination results of inclusions in GH2132 alloy
before process optimization /rating

e Jiig o A B2 C3 D3
COWM o W M @ R @ M

1D70083 B 0.0 0.0 1.0 0.5 0.0 0.0 1.0 0.5
¥ 0.0 0.0 1.5 0.5 0.0 0.0 1.5 0.5
1D70084 E& 0.0 0.0 1.0 0.5 0.0 0.0 1.5 0.5
3L 0.0 0.0 1.5 0.5 0.0 0.0 2.0 0.5
GB/TI0561-2005 <1.5 =1.5 =1.5 =1.5 =1.0 1.0 1.0 1.0

[Ti] +(Si0,) = (Ti0,) +[Si] (1)
3[Ti] +2(AL0,) =3(Ti0,) +4[ Al] (2)

(2) it P AR S 15 R S RSP
B R A RN «

[Ti] +5(Ti0,) =2(Ti,0;) (3)

2(Ti;05) + (0,) =6(Ti0,) (4)
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Table 4 Comparison of amount of deoxidizer and slag sys-
tem between before and after process optimization

T SR Al Frits g i e AT %
TZ  §11/3 813 F13 .

R CaF, ALO; CaO  TiO,
BAkRG 150 150 150 70 30 = -
thikfs 150 250 350 75 15 5
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Table 5 Analysis of main elements and gas content in
GH2132 alloy ERS ingot after process improvement

g JiTg=3 2L /% [0/
YO S Mmn Al i AT 10°°

AR A 0.041 0.51 1.50 0.22 2.40 - 12

1D70108 K1 0.042 0.52 1.50 0.25 2.18 0.22 14
2 0.042 0.51 1.50 0.23 2.12 0.28 -

3 0.041 0.51 1.50 0.22 2.09 0.31 =

4 0.041 0.51 1.50 0.20 2.08 0.32 -

35 0.041 0.51 1.50 0.19 2.21 0.19 17

1D70109 K1 0.044 0.51 1.50 0.24 2.06 0.34 16
2 0.042 0.51 1.50 0.24 2.15 0.25 -

3 0.041 0.51 1.50 0.21 2.11 0.29 -

4 0.041 0.51 1.50 0.19 2.12 0.28 7

35 0.041 0.51 1.50 0.17 2.09 0.31 19
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Fig.1 Comparison of titanium burning loss A[ Ti] between be-
fore (a) and after (b) process optimization
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Table 6 Examination results of inclusions in GH2132 alloy
after process optimization /rating

st Jig =2 A B C3% D%
MO @ oM o M @ M @ M
1D70108 23 0 0 05 05 0 0 05 0
L0 0 05 05 0 0 05 0
1070109 236 0 0 05 05 0 0 05 0
MO0 0 05 05 0 0 05 0
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