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DP-GH4169 alloy after deformation of 70% at 996 C, 0.005 s

3 & it

1) DP-GH4169 & &AL RS, BT 4
JZIR 6 FIRAAT AN, BT N EE R
T Nb JR&FH o/y M A BETEAR » K2 BUEFE .

2) B R SLIe T, v EAR 6 AH I SRR
A g, 4 0.04~0.10, BFRILL T NAE e 1.3~3.3.

3) BRI, KRR 0 M I SR N A &
BT A8 R PR AR T e, L A AR TR B T v A
AR 3 28 B AR T 93D

4 #B R, B 6 BRI AAR 50 S
AT S8 2 (83 L Avrami 75 R, BN T 5h ) %

BEARLTM T R 452 T b 2R 6 AR BERAL AR R 23

H, WA RE LSRG . XK A RO T

DP-GH4169 & & # AT A Fr JZAR o A ERAL AR AR 20 282

it ) AR AR

BEX#k  References

[1] Tang Hanyao(J# i %), Zhu Hongmei(’k £L4#%), Qiu Changjun
(B8K %) et al. Rare Metal Materials and Engineering(%i H &
JEA B S THE[I], 2023, 52(4): 1361

[2] Zhao Xiaohu(JEWER). Forging & Stamping Technology(#J&
FAR)[I], 2004(5): 9

[3] Brown E E, Boettner R C, Ruckle D L. The 2nd International



* 3784

Wity EmA RS TR

523

Symposium on Superalloys[C]. Seven Springs, Pennsylvania:
TMS, 1972: L1
[4] Si Jiayong(&] 5K 5), Song Siyuan(R &iz), Liao Xiaohang(
W) et al. The Chinese Journal of Nonferrous Metals(*+
B 14824 1R) [1], 2016, 26(6): 1204
[5] Li Yuli(ZxF /1), Zhou Xuan(fi &), Ma Tengfei(Z [ «) et
al. Rare Metal Materials and Engineering(¥i 5 & @Mkl 5 T
F£)[J], 2020, 49(7): 2470
[6] Ruiz C, Obabueki A, Gillespie K. Superalloy 1992[C].
Warrendale, PA: TMS, 1992: 33
[7] Wang Y, Shao W Z, Zhen L et al. Materials Science and
Engineering A[J], 2011, 528: 3218
[8] Ning Y Q, Fu M W, Chen X. Materials Science and
Engineering A[J], 2012, 540: 164
[9] Zhang H Y, Zhang S H, Cheng M. Materials Characterization
[J1, 2010, 61(1): 49
[10] Cai D Y, Zhang W H, Nie P L et al. Materials
Characterization[J], 2007, 58: 220
[11] Shen Jialin( # £E#K), Wei Xianyi(F % %%), Xu Pingwei(45F
) et al. Rare Metal Materials and Engineering(%i 5 % J& 1
BL5 T[T, 2019, 48(5): 1467

[12] Lu X, Du J, Deng Q et al. Journal of Materials Research &
Technology[J], 2014, 3(2): 107

[13] Xu Yi, Zhang Bing, Yang Yan et al. Rare Metal Materials and
Engineering[J], 2023, 52(7): 2385

[14] Zhao D, Chaudhury P K. Superalloys 718, 625, 706 and
Various Derivatives[C]. Warrendale, PA: TMS, 1994: 303

[15] CaiDayong( %% K 5 ), Zhang Weihong( 3K % 41 ), Liu
Wenchang(Xl| L &) et al. Journal of Iron and Steel Research
(CBRERATE 70 22 3R)[T], 2002, 14(6): 61

[16] Liao Xiaohang(BEWEfi), Si Jiayong(F &K ), Song Siyuan
(CREZ) et al. Transactions of Materials and Heat Treatment
(M1 B} #4b B 52 3)[J], 2016, 37(8): 1

[17] Huang Jihua(3% 4k 1£). Diffusion of Metals and Alloys(%:J&
& 4 3 80 [M]. Beijing: Metallurgical Industry Press, 1996:
119

[18] Zherebtsov S, Murzinova M, Salishchev G et al. Acta
Materialia[J], 2011, 59: 4138

[19] Li L, Luo J, Yan J J et al. Journal of Alloys and
Compounds[J], 2015, 622: 174

[20] Song H W, Zhang S H, Cheng M. Journal of Alloys and
Compounds[J], 2009, 480: 922

Spheroidization Behavior and Kinetic Model of Plate-Like ¢ Phase of DP-GH4169 Alloy
During Hot Defor mation

Zhang Haiyan', Cheng Ming?, Hu Rufu', Zhang Shihong®, Zhao Zhong'
(1. School of Mechanical and Automotive Engineering, Ningbo University of Technology, Ningbo 315336, China)

(2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The spheroidization behavior and kinetic model of plate-like J phase of DP-GH4169 alloy during hot deformation were investigated

by OM, TEM and isothermal compression tests. The results show that the dissolved behavior of plate-like J phase is mainly controlled by the

diffusion of Nb from J/y phase boundaries to matrix j. In the process of hot deformation, the dissolving has little effect on the spheroidization

behavior of plate-like 6 phase. The spheroidization critical strain &, of plate-like 0 phase depends on the deformation temperature and strain rate.

The spheroidization critical strain &, of plate-like J phase is from 0.04 to 0.10 in the isothermal compression tests, and it decreases with the

deformation temperature increasing or the strain rate decreasing. The relationship between the spheroidized volume fraction of plate-like J phase

and the thermal deformation parameters is in accord with the Avrami equation.

Key words: GH4169 alloy; hot deformation; plate-like J phase; spheroidization; kinetic model
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