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Dynamic recrystallization behavior of GH4742 superalloy
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2. Key Lab of Electromagnetic Processing of Materials, Ministry of Education,
Northeastern University, Shenyang 110819, China)

Abstract: Hot compression tests of GH4742 superalloy were conducted on a Gleeble—1500D thermal simulating tester.
Metallographs and TEM images were observed and compared, and dynamical recrystallization behavior was investigated.
The results show that the dynamical recrystallization (DRX) of the alloy is promoted when the strain rate is small, the
true strain is big and the temperature is high. The DRX behavior is affected by the second phase through which the
movement of dislocation is influenced. The main nucleation mechanism of DRX in the present alloy is grain boundary
bowing nucleation and the other nucleation mechanism is twin superposition nucleation. The DRX modeling of this alloy
is established by means of mathematic fitting data based on true stress—true strain curves.
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Table 1 Chemical compositions of GH4742 superalloy studied

(mass fraction,%)

Element C Cr Co Ti
Standard ~ 0.04—0.08 13.0-15.0 9.0-11.0 2.4-2.8
Experimental 0.06 14.15 10.22 2.52
Element Al Mo Nb Ni
Standard 24-2.8 45-55 24-28 Bal.
Experimental 2.54 5.12 2.73 Bal.

BE MU Tk d8 mm X 12 mm B[R AT IR AR,
FIH Gleeble—1500D HASTALMLAE P 1A% T UL FE AN,
AR TR AN AT PR Y AR A R 4 S . SRR 4y
5124 900, 950, 1000, 1050, 1100 11150 C, M
AEZEAHH 10, 1. 1X107 5X102, 5X107°,
1X10°F15X 10 s, ATEREE N 30%- 45%H1 60%.
IFATHEIEE R 10 °C/s, RIEBITY 3 min, L4
HOKYA LAOR B i AR TR0 21

W 22 AL B S 1) A AR AR A AR A IR A4 B

I, SRIGHPRLEE A 1.0 pm [OWFES B AT 0O, AR
Biif . JH B MW HCI(40 mL)+C,H;OH(20 mL)+
CupSO04(2.5 Q)BT JE &) 2 min, 2 £E 62 W ies
AT DL T b 3 A S A S BT A . R lUiE
OLYMPUS GX51 6% BB A2 JEARFE AT S AHA
ZUNEE . EARAE EHEUIRIHL AT 0.3 mm
JERHE R, S NTBEE 60~70 um J5, FRIPRCERE N 3
mm /N, HPAH EARN 3 mm /R F AR EE
% 20~30 um, FEARBCK : HC104(10%)+C,HsOH(90%),
R 50~75 V, LU 50 mA, HUARE A I
—20~30 ‘CZIa]o MU, Feialhr vl v RS e, it
T JH Tecnaoi: G, &4 LB E L BAMAL LU S

2 HERE5SH

2.1 $h75eR4R
B 1)FTR N GHATA2 FEiR 4 4 1 JE 0G4 A5 5.1
AL HE 1@)TUEN, BEGR AL SR

BEl1 GH4742 mild & BRI 3
Fig. 1
(a) Metallograph; (b) TEM image

As-cast microstructures of GH4742 superalloy:
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Fig. 2 Metallographic microstructures of GH4742 superalloy under different deformation conditions: (a) 1 000 'C, ¢=5X10"s",
£=45%; (b) 1 000 'C, £=5X107s", e=60%; (c) 1 150 'C, £#=5X107s", e=60%; (d) 1 150 C, £=1X10"s", £&=60%
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B3 AN NAZHAR R A TEM JE3
Fig. 3 TEM images of the second phase at different strain
rates: (a) £=1X10s";(b) £=5X107s"
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Fig. 4 Micrograph and TEM image of original grain
boundary of GH4742 superalloy at temperature of 1 100 C,
true strain of 60%, and strain rate of 1 s ': (a) Micrograph; (b)

TEM image
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Fig. 5 Twins superposition nucleation in GH4742 superalloy: (a) Schematic illustration of twins superposition nucleation™; (b) 900

C, £=5X10"72s", &=60%; (c) 1 000 °C, £=5X10"72s", £&=60%
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Fig. 6 True stress—true strain curves of GH4742 superalloy at different temperatures and strain rates: (a) ¢=1s';(b) ¢=1X10"s"";
(¢) ¢=5X1072s"(d) 6=5X107s"(e) £=1X107°s"(f) £=5X10""s"

£, =4.8x1074 700736 (6)
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Table 2 Comparison between experimental values and

calculated values at true strain of 0.5

-1

Temperature/ ‘C éls Xprx Xexp Error/%

1 0.690 04 0.67491 2.242

1X10"  0.67205 0.68361 1.691

1 050 5107 0.65391 0.79969  1.823
5X107°  0.84183 0.84408 0.267

1X10°  0.82505 0.87633 5.852

5X10% 091704 0.93423  1.840

1 0.75365 0.70890 6.313

1X10" 076918 072931  5.468

51072  0.80813 0.74104 9.053

L0 5X107°  0.84789 0.82382 2.924
1X107° 095980 0.87513  9.675

5X10% 095931 0.98391  0.250
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Fig. 10 Relationship between dynamically recrystallized
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