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Table 1 Nominal chemical composition of the GH3536 alloy
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Fig.1 Particle size distribution of GH3536 alloy powder

Kl 2 GH3536 && MK
Fig.2 Morphology of GH3536 alloy powder
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Fig.3 Surface OM morphologies (a~c) and relative densities (d) of GH3536 alloy formed by SLM with different heat treatment states

before corrosion: (a) SLM, (b) ST, and (c) HIP

Fy o A o 3 T T S ALY e A P st 7 5 74 i
R 25 2R 1) R RO FE 6 B, >3 | PR B A I3 ) i ik
MR I KPR s e, o i R e . 5
SLM IKFFAHEL, ST 1AE AL 5 IR 8o = 1
WL, ALK AR AE R 2~8 um, WIE] 3b iR
X2 H AR R 4 SR IR O AR P Ak e B
Wb TR, BORA . & 3¢ b HIP A& I 441
AR, WFE N WS AN B B B AL R L. X2
t T HIP W fE i, AN mil s S ERR, AR
RAEIYEAR T, i AR R BN LR 5 I B AL
P 3d TR A, AN R SR BT B ) s SLM IR
FEMECE L, SLM IRAE M EUE A 86.4%, [ 5 b 2
JE B R R 90.3%, T T 3.9%, HIP A5
WL B T 94.1%, MIEL SLM RFERTF T 7.7%, 2%
Ritl, WM IMUMERLE R —3. &4
IFEBUE 3R, o] DA R 3L ) = kR

Kl 4 Jy SLM % GH3536 £ & U A RE I PTR
5 i) 55 44 7 1) A A2, REOR T L) SLM
DUBE AR B s s i e 30 5 WOk H i #5152 . SLM K
FE DAL RS B0 B0 28 ARAEAE, Xl T
BOCIEBIE R FE R, AR A HE R (10°~10° K/s)
FE W TR B MRA, ERE A EH A

IR AT Y, e A 2R y FE ALY, 5 Tomus!!
A Wang!"V4 A FT 45 L. {H Pourbabak 25!
R, SLM HUJEN GH3536 & & {EW & bt
20~50 nm AL AHAE 4, X Re S & & RITHR
BE K. MWE 4a i LUGE S|, SLM R FERTIRT
) b AR R, A R A, A SLM BB
T2MZEZB M #ETT . S5y 55~80
um, RELH 45 pm, B 1.5 ZH0HER R, B
JESRZ MR E 46 R MRS il 5% 30 Y B
5RO G I A AT Y e BE L O
fEfm, MR ERSS, FEUAE IR RIS E
%, WA, A R IR . SLM
IFEVR A 7 m A AR TR S HE S AR, 2
AN FEO G E R IAT BRI (LK 4b), TERER
50~70 pm, AN} JZ [A) 47 It B ) 22 42 30 )2 R) 4 4 4 A
67°. 1L 18] 4a Hid ] I IG  RARLSUAL T 45 i 9
ML 2 DR R IR AL, XA 1 Bt R T A R
U o B 4c F1 4d 2 SLM FELEDTAR 7 [m) A4 77 1n)
TR e A SR, A28 AN () S i) R AR A R Btk
oo A AEKARSIREELA R 0.7 pm, HAKHEN
25~50 um, BT 1) 50 i S AL B B — e Y A
REAMEAEARGER, FoFTIR AP A TR S s it At



4

M OIS HURIIXIE X OIS GH3536 & & A 5 BARAT 1 m 1299 ¢

Kl 4 SLM BB MUTIRAS GH3536 & 4 /5 UUAR Jy In) 8 RN 70 43485 7 ) 48K T (¥ 558 7l 4 218
Fig.4 Microstructures of building direction section (a, ¢) and scanning direction section (b, d) of GH3536 alloy formed by SLM
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Fig.5 SEM images of the scanning direction section and the grain boundaries of the ST sample (a, b) and HIP sample (c, d)
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Fig.6 Room-temperature tensile properties of SLM formed
GH3536 alloy with different heat treatment states in
horizontal and vertical directions (the dashed lines show
the corresponding industry standard tensile data of HB

5497-1992!"%)
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Fig.7 Room-temperature tensile fracture surfaces of GH3536 alloy formed by SLM: (a) vertical SLM specimen, (b) horizontal SLM

specimen, (c) horizontal ST sample, and (d) horizontal HIP sample
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Effect of Heat Treatment on Grain Boundary and Tensile Behavior
of Selective Laser Melting GH3536 Alloy

Yan Xiang'?, Chen Xiaoyu', Liu Jufeng’, Zhong Fei', Zheng Genwen', Yan Yongbin', Liu Hai'
(1. College of Chemistry and Materials Science, Hubei Engineering University, Xiaogan 432000, China)
(2. Hubei Province Key Laboratory of Advanced Welding Technology, Xiaogan 432000, China)

Abstract: The GH3536 alloy was prepared by selective laser melting, and was subjected to solution treatment (ST) and hot isostatic
pressing (HIP). The effects of different heat treatment methods on the microstructure, grain boundary morphology and room temperature
tensile behavior of GH3536 alloy were studied. The results show that the microstructure of the SLM sample consists of ultra-fine columnar
sub-grains and molten pool boundary, with defects such as pores and microcracks. The relative density of the alloy increases after solution
treatment and hot isostatic pressing, and the microstructures of the two alloys consist of alternating equiaxed grains of different sizes.
However, the HIP sample precipitates the A53;Cs phase along the grain boundary, forming a serrated grain boundary. The tensile properties
of the SLM samples show obvious anisotropy. The solution treatment can eliminate the anisotropy of the tensile properties of the sample,
but the ultimate tensile strength and yield strength reduce, and the elongation significantly increases. The HIP sample is similar to the ST
sample, but its ultimate tensile strength, yield strength and elongation further improve. Tensile fracture mechanisms of all three states
alloys are microporous aggregate-type ductile fracture.

Key words: GH3536 alloy; selective laser melting; microstructure; grain boundary; mechanical properties
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