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Analysis of Tensile Mechanical Property of GH3536 Alloy
Fabricated by Selective Laser Melting

WU Mingchun, ZHANG Kai, ZHENG Bailin”
(School of Aerospace Engineering and Applied Mechanics, Tongji University, Shanghai 200092, China)

Abstract: Utilizing Selective Laser Melting (SLM) technology, the GH3536 alloy specimens for tensile
tests were fabricated by selective laser melting technology. The differences in tensile mechanical proper-
ties under different forming angles were tested. After the horizontal formed specimens were subjected to
hot isostatic pressing treatment (1 175 C, 160 MPa, and 1 h furnace cooling) , the specimens without
treatment (i.e. , deposited state specimens) were compared. The reasons for the changes in material
properties after the treatment were analyzed. The tensile curves of GH3536 alloy with randomly distribu-
ted crystal orientations were calculated by the crystal plasticity finite element method. Combined with

the VRH averaging method for the estimation results of elastic modulus, it was found that the material
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properties after hot isostatic pressing treatment were close to isotropic.

Key words: selective laser melting; GH3536; tensile mechanical property; crystal plasticity
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Tab. 1 Chemical composition of GH3536 alloy ( top ten by mass fraction) (unit; %)
Ni Cr Fe Mo Co w Si Al C Ti
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Fig. 1 Sample forming instruction
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Fig. 2 Diagram of sample tensile fracture (as-deposited state )

1.2 RIEHERDT
NE 2 BT LLE S, P2H A1 P2S R kL by O
AL BRI 300 ~45° B, T H A )5, Ui

FERIARRAT BRI A B D4R, iR 5 Tk

R T P2V PR AE W25 i 2 0K, A B
(S04 , 3 SE R PR . 3 s X B 5 R ) 1)
MR, 3k e WA Bl 25 0 2807 1) 1) 5073, A4 REE
SEPERE &R TR KM AR, B A T 4% ) bk
FRAE

A5 3 LA T ) PR A 3RE A6 17 77107 728 il
2% WK 3 (a) B, G5 HIP AbFE S (7K 057 113
FERY I S7-0 AR Zan &l 3 (b) B,

TR A B B A JE IR A, B
L B R, TR S AR AE 4 0. 002 5 i
Xof g 1A) N R AR SRy PR AR | AR SR 0. 002 B X6
IR 730 A i IR R s HIP b B A b4 1 725 Sy
0. 001 5 B Xof g () B A8 a1 hy s PR RS o ) N A8 H
0. 002 B XF R A 7 30 A ik AR see 8, 4 Ak o e il 2
AR KR e B RBE B W S G AR A N
VT S SIE AF 3R Ko 4 2 N o (L BT 340 (B A5 2 &5 SR
F2 R,

NP 3 (a) BB -1 A8 T 25 DL K 36 2 i) 2L
PRFEHR AT LLE 2 7K F O ) U 380RE A B % )y
] B EL A e ) JiE A i BB, T AE R M 4RI,

900 500
800
700 {/ 400
600 ,
] < 300 //
¥ £ & /
g 500.: ——P2H-1 = / ——P2H-1
R 400! I R oo
[ ——P2H-3 ——P2H-3
=2 300: . - - - P2§-1 & 200 - - - P2§-1
i - - -P2S2 - - -P2S2
0 - - - P2s-3 K - - - P2S-3
H ——P2v-1 , ——P2v-1
200| ' ——p2v2 1007 ——P2v-2
100'h ——P2v-3 / ——P2v-3
OE) 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0 1x10°  2x10° 3x10°  4x10°  5x10°
553 R
(a) SLANIF] BTG 77 I ULRRAS WA (D iy 28 D9 76 00 R SR A il 28 PR TSOK DD
800 500
700
400
600
s 500 £ 300
—— P2H-HIP-1
_% 400: ! ——— P2H-HIP-2, _% —— P2H-HIP-1
2 300f! — L o — panies
2001
i 100
100t
OI‘O 0.1 0.2 0.3 0.4 0.5 0 1x10°  2x1073 3x10°  4x10°  5x10°
VG NiAE

(b) HIPARER J5 BRI 7K 77 Tl ke (A 00 i 2 D 7 0 A A v o 2 BRI TR 1B
Pl 3 R A B g -7 2 h 2

Fig. 3 Tensile stress-strain curve of samples
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Tab. 2 Average values for key mechanical

indicators of samples

R i il L Kz
il Bif/GPa SREE/MPa  SRJE/MPa  TEffIR
P2H 155 307 845 0. 265
P2S 197 423 787 0.277
P2V 157 343 661 0. 634
P2H-HIP 188 376 765 0. 450
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Fig. 4 Polycrystalline simulation model of GH3536
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Fig. 5 Comparison between simulated stress-strain curves

obtained from polycrystalline models and experimental curves
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Fig. 6 Different loading unit interception methods and displacement loading methods for different crystal planes
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(the curve on the right is the enlarged view of the area enclosed by the dashed line on the left)
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