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Abstract: By means of direct aging treatment, the creep properties measurement and microstructure observation of the
isothermal forged (ITF) and hot continuous rolling (HCR) GH4169 alloys, the influence of the HCR on the
microstructure and creep behavior of GH4169 alloy was investigated. The results show that the grain size of HCR alloy is
finer than that of the ITF alloy. The only deformed feature of the ITF alloy is twinning. However, the twinning and
dislocation slippings with double orientations in the twinning appear in the alloy during HCR. Moreover, the deformed
twinnings occur on {111} planes in the alloys prepared by different technics. During creep, the dislocations formed
during HCR can promote the dislocations slipping of different orientations within the twinning to decrease the stress
concentration, which may enhance the creep resistance and result in longer creep lifetime of the alloy under the applied
stress of 700 MPa at 660 C.
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Table 1 Preparation technologies of GH4169 alloy

P i Initial Endin,
reparing & Direct aging

technique temperature/’C temperature/C
(720 C, 8h)+

ITF 1100 950 FCH( 620 C,
8 h) +AC

(720 'C, 8h)+
HCR 1100 1070 FCH(620 C,
8 h) + AC
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Fig.1 Microstructures of direct aging alloy prepared by
different technologies: (a) ITF; (b) HCR
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Fig.2 Microstructures of alloy prepared by different technologies: (a) Twining in ITF alloy; (b) Twining and dislocations in HCR

alloy; (¢) Magnified microstructure of dislocation trace in region A in (b)
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Fig.3 Creep curves of GH4169 alloy prepared by different
technologies at 660 ‘C and 700 MPa
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Fig.4 Microstructures of ITF-DA-alloy crept for 60 h up to
fracture under applied stress of 700 MPa at 660 TC:
(a) Twinnings; (b) SAD patterns of twinning

W, Wl S@) C Fras. e HENT, A S AR
[ RIATLI A 2R AR T, HAR SR I 5 7, 2R T3
{111} .

HCR &£ BN MG, 1F 660 'C. 700 MPa 4%
PERIEAS 126 h Wi s RO AL TERFAE i 6 B .
TEMRAS IR, B A b e A A8 AR T K 28 i A R
W, Hr, 2RS0TSR 6a) B m ki
N, HATRSEAR S N R AU A, Wl 6(a)tt
FHEAHTERITR o ZEFEM I 5 — Rl X 8, LIt IES
ikl 6(b) T FI T E kTR, RS ESWE 6(b)H
KFi kPR, BEERARRIEAT, 1548 M bk i R4
AT R R MRS, fEah S N7k, AR
KU 7 W 6oy B kR, d,
IR SR E s Y /SB U A  = P E R S el
J7 s PR R AR RS (0 07 1 ] 6(b) A8 X ik
i I A T A= ¢ A<l VA= S I AT 1 P ]S
6(b)+ D iz, [RINF, W Zeit Bor iR e 4Ok F
A5 At, Wk 6(b)+ E Pis.

BEAEIE AR IEAT, AN R A e L 8 8 v 4
I, IR AR 2R AR SR SRR, BT
FRANAR G B v B £ A, R BUR AN AT b
PR IR, B RAEN . B EAT,
PrESFERIE R 2, AN e, SN )
VEFHBUEAT A5 A5 28 b W R AR, TEHE RS U7 I ] 6(b)
H RSk TR . X R I R AR B AT AT R BR A
PEESHITE R, TIHE S S iE At )y . AR 4. 5
J 6 AL, A A A A IR ) S EAR T AL AR

ARl N LTS

5 HCR & 42 HILRAUGLE 660 T, 700 MPa 41 FIfEAE 126 h W45 MO 41 ZUE 3R
Fig.5 Microstructures of HCR-DA-alloy crept for 126 h up to fracture under applied stress of 700 MPa at 660 °C: (a) Twinnings A

and B with different orientations; (b), (c) SAD patterns of twinnings A and B in (a)
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Fig.6 Deformation characteristics of DA-HCR-alloy after
crept for 126 h to fracture under applied stress of 700 MPa at
660 ‘C: (a) Dislocation slipping within twinning region;

(b) Double orientations of denser dislocations piled up near

boundary region
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