55 44 ff?ﬁ 3 40 RN Vol. 44. No. 3
20

<90 - 6 H SPECIAL STEEL June 2023

T Ni-Cr B S A4, W 1 Mo 76 Z 1E y 35 25 [
VERALICE LI B Ce Zr AL T, &4

AHATERREENERER IS THAR
5 4 Sk BE B '

F I, B, F , BRI, R
({J:ja‘liy_i’if*%ﬂnﬁﬁ BE N AL T8 214000)

OB AR CE RN 0. 031% F10. 015% ) GH3128 4 4 B , R AHTR [ i #8825t 500 mm 4% 5 H il

J% 350 mm x 350 mm J7 ¥, T4 5% A 1180 “C A 1100 “C A AN B BE LA B 27. 5% Fl 36% [ 1 K KA TB R

#4350 mm x 350 mm J7 EREE AL D200 mm [, Z5HRFEIT, 1100 CHIEAFE R 27. 5% B KR AR Y 50T LIRS e fE

HH*“QEQR,FJEITEWE,A&WM%J@ H5CEEXFRHY, M5 HBE T2 RRE/N;0.031%CHE T 0. 015%C, %
TSR LT 5%~10%, 950 °C il AR E 42 T} 30% .

9&%5211 A4 GH3128; A MH; M ki

DOI:10. 20057/j. 1003-8620. 2022-00192

Effect of Open—Die Forging Process and Carbon Content on
Microstructure and Mechanical Properties of
High—temperature Alloy GH3128

Li Chenglong, Zhong Yuguo, Li Qing, Zhao Changhong, Rong Wenkai
(Jiangsu Longda Superalloy Material Co.,Ltd., Wuxi 214000)

Abstract: GH3128 alloy samples with carbon content of 0.031% and 0.015% are forged from ®500 mm ingots to
350 mm X 350 mm square billet by the same open-die forging process , then forge the 350 mm X 350 mm square billet
to ®200 mm round bar by using the heating temperature 1 180 ‘C and 1 100 °C and the deformation rate of 27. 5% and
36% per operation respectively. The results show that the forging process of 1 100 °C heating temperature and 27. 5% de-
formation rate per operation lead to optimal grain size ; At the same time the amount of carbide and microstructure is closely
related to C content, but has little relationship with forging process; Compared 0. 031%C with 0. 015%C , the tensile
strength of room temperature is increased by 5%-10%, and the 950 ‘C high temperature stress-rupture time increased by

30%.
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Table 1 Chemical composition of GH3128 samples %

i C Si Cr \4 Mo Ti Fe Mn p B Ni
B <005 <080 10007 750900  750-9.00  040-080  040-080 <20 <05 <0013 <0005 &
1 0031 0100 2001 7.85 8.16 0.73 046 032 00015 00040 &
2 0015 0064  20.56 8.00 8.41 0.63 033 029 00016  0.0040 4
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Table 2 Forging process scheme parameters of GH3128
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Fig. 1~ Microstructure and mechanical properties sampling lo-

cation of GH3128 bar
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Fig. 2 Microstructure of three forging processes for sample 1 and sample 2
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Fig.3 SEM analysis of carbide
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Table 3 Main composition of carbide

WiH C Cr W Mo Ti Ni
W% 1437 1123 2112 33.06 1.10 19.11
at%  53.88 9.72 517 1552 1.03 14.68
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Table 4 Grain size of three forging processes for sample 1
and sample 2
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Table 5 Tensile properties at room temperature and Table 6 Stress rupture property at 950 °C
950 °C Beih o % WEIRECC RA/MPa fElmin 8,%
Fedh % WRRIEESC o /MPa o, /MPa  8J% % 1 | 950 55 3025 81
1 I G 820 381 59 60 1 1 950 55 3332 78
1 Il =i 838 385 62 65 1 m 950 55 2945 80
1 I =i 816 378 60 63 2 I 950 55 2140 86
2 | EX0] 749 352 66 73 2 I 950 55 1948 95
2 Il = 746 352 65 79 2 m 950 55 2289 89
2 m i 752 355 66 72
1 I 950 210 162 92 89 FEpie
1 Il 950 212 159 98 90
1 I 950 205 160 93 89 3 #£ip
2 I 950 214 158 99 84 .
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