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Study on the Tensile Behaviors of Ni-based GH3617 Superalloy
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Abstract; The tensile properties and deformation behavior of boron free superalloy GH3617 at
room temperature are mainly studied. The results show that the alloy structure after solid solution
heat treatment(1 175 C/1 h/WC)is mainly composed of austenite equiaxed grains,and there are a
large number of annealing twins. At room temperature ,the deformation mode of this alloy is mainly
plane slip and twinning of dislocations, resulting in superior work hardening ability and achieving
better strength plasticity matching. Specifically,the alloy exhibits a yield strength of 309. 7 MPa, a
tensile strength of 762. 3 MPa,and an elongation of 70. 13% . During the stretching process, cracks
preferentially nucleate at grain boundaries and isolated carbides, and the fracture mode is a mixed
mode of intergranular transgranular fracture. During the crack propagation process, secondary cracks
formed at the tip can release the stress at the tip and improve the plasticity of the material.

Key words: Ni-based superalloy ;tensile property ;deformation behavior ; fracture mechanisms

T R v il e HESR U AL GE Al A7 B, 3 512
BRETE MR 25 PR 5T bR e B 28 R R A
FAN 2 i e B M AR B DU AR A% B R
(3 PAY R A e, JC G e i 0 o B iR
JE B R, HORP S5 R AR A g M RE R

Wi HER. 2023 09 - 08
BEEWH. BRARFEILELTHE (51871213)

BN, VE Ry 30 A% 338 (14 Fp ) FASS 4 28 (THX) J2: 56
v TR TA HE v M AR BB B R T 20 1 4 i AR A
HTARRERIL 950 T, —XA&HM S5 kA H
M EZE2 7 MPa, AL, W55 & JF e K TAE
PIARIG O] W XHZ A A Sk, —F B TR

BB B (1999—) I WEBG A 5 BE (1966—) BARTES L, B2, W55 1 iR & S AL GURITERE



58 % M

¥ I XK ¥ F Ik

%43 %

(AT B | i 5 ek JE e AT SR AR M RE 1Y) Ni AR
T il A 4 (IN617 ) LR i #h s | P A8 R ZR A
R EH B A MR (B AR SRR A
76 FL 994k 0] B, Kontis 255 SR VR i it e %
M (B) A7 i e bR, £ 2T B T &k
Vi A A4 2 52 B R A it R, B 5 A4 R i
FEENE,B JTR IS THE M S b w2, A B T
AR IER , T B AR AT R A G AR % {1 B
FLA i iy BRrh R T, TE R S AR T
AR R HA TR EOM RHERRR AL, 40, Li
S A FEAL ™ F He %8 PR B0AY B 7 1 b T
M7 A HE B 5 & AR AR N (B
+,n'— Li’ +,He") S,

CHk[6 -7 148, 4% B .CHELE TR
S RERRES)ZHRE, S & WA BT
o R KRl e R, AEXT THX f0E 2 IR BRES
YT IN61T G4 W o, A S it Jf il 4 7t B
1) GH3617 &4, i % T rhi s x C B
BILE R A 4 GH3617 WL 1 # M RE 4T %
£, WA, R A B EC (EBSD) BLf4r 4
i L T 0BT ( SEM) i B HL T S 13 B% ( TEM)
XA b AR B AT AT RGN RE, KR
GH3617 &4 MO AR TEHLE] . A8 SCWF 58 45 3 ]
T E RS S VORISR T

1 EHBR ST %

16 T T GH3617 5 < 429 5% JH L 28 JEUS v

J7 ¥R B T D LB , HE 2 B A i R

1 Fr7n, 1 56 95 B8 22 0T #1315 2 4 m Dy

35 mm x35 mm (PR ; IR 5 X BB OE R A R AT 22

ERAEF AR R 16 mm HFFLE ; e XA
LEERT GH3617 G41H4T 1 175 C/1 h/WC(IK¥)
1) TV TARE JH 538 ZH A 5 i P A A ot

R1 GH3617 &ML ERS
Table 1 Chemical composition of GH3617 alloy wt%

Cr Co Mo Al Ti C Ni

21.9 11.8 8.71 0.98 0.41 0.058 56.142
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Fig.1 The microstructures and carbide EDS of GH3617 alloy in the ‘hot rolled + annealed’ state
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Table 2 Mechanical properties of GH3617

alloy at room temperature

o,/MPa o, ,/MPa as/% @/ %
Y 762.3 309.7 70.1 70.7
bR 4.16 2.08 1.36 1.04
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Fig.2 Crack nucleation and fracture behavior of GH3617

alloy during tensile deformation
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Fig.3 Variation of grain orientation during tensile
deformation of GH3617 alloy
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Fig.4 Tensile deformation behavior and deformation uniformity of GH3617 alloy at room temperature
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