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Table 1 Chemical composition of the new type alloy of high-
quality GH738 (w/%)

C Co Cr Mo Al Ti Ni

0.029 1334 19.14 442 1.46 3.24 Bal.
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Fig.1 Initial microstructures of the new type alloy of high-quality GH738: (a) dy=42 um, 1020 ‘C/4 h, 0Q+845 C/4 h, AC+760 ‘C/16 h,
AC; (b) do=79 um, 1040 ‘C/4 h, OQ+845 ‘C/4 h, AC+760 ‘C/16 h, AC; (c) do=340 um, 1080 ‘C/4 h, OQ+845 C/4 h,

AC+760 ‘C/16 h, AC
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Fig.2 Experimental procedure for the isothermal interrupted

hot compression experiments
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Fig.3 True stress-true strain curves of the new type alloy of

high-quality GH738 after different pass intervals

AR 050 1. 5. 10 s J5 15 3 19 B8 I BN 7 -
HPNARM L., ATUCEW, EADIE 1 BIREREM
RIS, 3 2 RPN )BT38 1 8
REE RN Jy, FEAERE G AT Rl — I T
I AR AL I G o X U0 B T AE S R DA B PR R B, AR
RAETHMN, MEAET WSS, R, BEE
B (o I B TR R FE K, 55 2 IR AR N T AR, R
SRR N AR AL B R R B 5, X 5 B B A ) B R R
B A RE K, WahAS 4 AT S B R, i
BT %A AN R BR R R BT T 5 0&, BT B A WA
B P HE A/ E T 2 P DL SE ARV 28 1 SR AR
(AL A R, P v ) R R i I TR 3 10 s 1Y B
J1-H ARl 28 TR

2.2 IZHHMWMR GH738 22 IshsBERAR

=R

221 s an ki R #m

Bl 4 AR 46 &R R SH AR it GH738 & & 1E
1080 C, MASHER 15, B E 15%+30%I7E1E X
Z I fRIR 10 s A3 2 S AHH 2 NEI R AT LLE
B & E XUTE R R 48 A8 b 72 R R AR T B R K B
BHE . VSRR 42 um B R T 5 &k
i/, mAass), BREALEARE R, B
s BEE VIR R STEOR, HA BB T — 8
A, AR Z AR K TS MM IS,
AT B o I T B 46 7 [ HLoR KA TS I OK R
Ko, Wil 4b Fross W16 S0 R R S ik 2 340 pm B,
BPP A E 5 v 0 B R AR IR R KB ], T AR A ALK AR
ToVEME VA B, S AR 2 b AT R R OK T AR IO 4 2y
fE, GE&MATIFELRTEETLE M. XRER AL
B &SRR ER N, BIREERMK, K4S
o0 22 DA F 5 WO S0 B . B R RS O
AR AR, RN, TR EEE R
Az B AR . thAh, BUNERAHA ARG E R
(AR B, AR RIS & R, AR % o g U,
P& IR A R . R, AR SRR S g £
S B A TS A 1 K IR &R R ST AR
BT SHEMBIYANAL, FTEELTHE
BRI — DR H A S .
222 EMIRELE K FERE T 6 F

A5 R R [0 e o G T 1) 24 2 S5 0 30 265 - 485
pn A GUEAR PR AR R . B S R ATUR SRR ST A 42
um [ G TE R AR B R LLR AR R 0.01 57 AR I
WIRIRR ORI 1 s JEAF 2GS . WEIRRTE H,
LRI 1020 CHE 1080 CHF, A& IS MEM
5%UA FHIINZ 90% LA b, HFTEWRFEFF 2 1040 CHIH —
UHRE MK . XZRNTE 1040 CHEATIL S T o/ #%
IR, BRAR TR aR S ET SLAE A, TRk T % 73 45

Bl 4 ARG fobn RT3 LS GHT38 & 8T8 f5 i 4 21
Fig.4 Microstructures of the new type alloy of high-quality GH738 with dy=42 pm (a), dp=79 pm (b), and dy=340 pum (c) after
deformation at 7=1080 ‘C, & =1s",A=10s
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Fig.5 Microstructures of the new type alloy of high-quality GH738 with dg=42 um after deformation (& =0.01 s, Ar=1 s) at T=1020 C

(a), T=1040 C (b), T=1060 ‘C (c), and 7=1080 C (d)
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Fig.6 Microstructures of the new type alloy of high-quality GH738 with dy=42 pm after deformation at 7=1060 ‘C, & =0.01 s

At=0.5 s (a), At=1 s (b), At=5 s (¢), and A=10 s (d)
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Fig.8 Typical MTS two-pass thermal compression curves
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Sub-dynamic Recrystallization Kinetics M odel of the New TypeAlloy of
High-Quality GH738

Niu Wenlong, Guo Jing, Ma Siwen, Zhang Maicang
(University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Series double-pass hot compression experiments were carried out on the MTS810-25T low-cycle fatigue testing machine for the
new type alloy of high-quality GH738. The effects of initial grain size, deformation temperature, interval holding time between passes and
strain rate on the evolution of sub-dynamic recrystallization structure of high-quality GH738 alloy were analyzed. The experimental results
show that the decrease of the initial grain size, the increase of the deformation temperature, the extension of the pass interval, and the
increase of the strain rate can promote the progress of sub-dynamic recrystallization, and increase the recrystallization volume fraction.
Increasing the deformation temperature and strain rate can reduce the difference in grain size after sub-dynamic recrystallization and
further improve the uniformity of the microstructure distribution. Based on the experimental results, by using quantitative metallography
and nonlinear fitting analysis, sub-dynamic recrystallization models of high-quality GH738 alloy were established. The predicted values of
the established models are in good agreement with the experimental values, which could meet the actual needs in engineering applications
to a great extent.
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