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Table 1 Chemical composition of GH3536 alloy powder (&%)

Cr Fe Mo Co W C Ni

21.8 18.9 8.84 1.46 0.62 0.52 Bal.
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Fig.2 Dimensions of fatigue crack growth specimen
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Fig.3 Vertical plane (a) and horizontal plane (b) microstructures of SLM GH3536 alloy after heat treatment
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Table 2 Tensile properties of SLM GH3536 alloy

Temperature/'C os/MPa on/MPa 0l%
25 352 741 48.7
500 238 594 47.3
800 211 385 38.1
900 147 194 7.4
800
700+
©
% 600 -
% 500t
o
& 400+
= 300
c — 257C
2 200 —— 500 C
100 —— 800 C
—— 950 C
0 1 n

30 40 50 60
Strain/%

10 20

KI5 SLM GH3536 & < 7L 7l 2 T FBL 77 - 52 4% i 2%
Fig.5 Stress-strain curves of SLM GH3536 alloy at different

temperatures

I, GefEL P TR N AR R A R R (B T 4R
TFE. TIAE 950 CHE, & e DR BUs AA,
B2 R IT A6 T B 302 TR R T R, A

100pm

fn R (B AP R AR T, BRI 2 5 7 A S R AL
EAERNZ, A 40 ek % 7E 500~800 C 2 [A] )
AN, X AT BESE BT A SRR R A T
. FAEEER R [E Ab B S GH3536 £ 4 14 5% 5 Al
I 5 2 Ui PR P T v B B T R A 1Y) GH3536
HaEmint g R, &0 BAAREE R
T o 7 G2 PR, F 2 AT K 2 I A TR 1) FE o 1
TR 3 7R K4 650 CHFHUER T 43 /4, 7F 650~1050 °C
Z I8 — B E R T E g N, X2 BiES GH3536
G4 SLM GH3536 & 4 1t fmy i F A 1 B b (%) BH S
%Eﬁllg]o

6 24 SLM GH3536 &4 1t il I R Hi i iy 171
Fi. WK 6 fi, =25 C) KW _EAEHE W ZH K
S IR L RS, il BT A £ 500 CE,
RE5 0 52 1 BB 5 20 A RS, I 101 3 T AT 3 4
NIV, SR R EITERIR . X 800 C W
1A o 30 DX 3 FBOR S5 1B AT 8%, o] DUR I EAETELE &
T T B A RIURL , 053 DX I I TR AR T2
FRIE, &P meE e R A TR, (HRRE
%, I HBIE e b . X R W B A R T R
800 CH, A& A AY-NRAMWR. M5 500
F1800 CHIMEL, &4 7E 950°C Frf b 11 vh CL 2 W 4%
A5, Wi O et

o V-

A

Bl 6 SLM GH3536 & & Wil1E5i
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Fig.7 Crack growth rate curves of SLM GH3536 alloy under

different stress ratios

£33 FREMALT SLM GH3536 &% Paris 2R B A S
Table 3 Parameters fitted by Paris formula for SLM GH3536

alloy under different stress ratios

R C m R?
0.1 1.24 4.66x10" 0.98
0.25 2.77 4.55x10™" 0.97
0.4 1.66 4111070 0.96
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Fig.8 Fatigue crack growth path diagrams of SLM GH3536 alloy
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Table 4 Deflection behavior of crack propagation path under

different stress ratios

R Grain boundary Number of Deflection
number deflection rate/%
0.1 42 36 85.7
0.25 45 37 82.2
0.4 31 23 74.2
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Fig.9 Distribution maps of orientation difference between adjacent grains: (a) matrix, (b) R=0.1, (c) R=0.25, and (d) R=0.4
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High Temperature Tensile and Fatigue Crack Propagation Properties of
GH3536 Alloy Fabricated by Additive Manufacturing

Xiao Lairong™?, Peng Zhenwu!, Cai Zhenyang™?, Zhao Xiaojun'?, Zhong Qi*, Yu Huali’, Wang Sen*, Tan Wei*
(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China)
(2. Key Laboratory of Nonferrous Metal Materials Science and Engineering, Ministry of Education, Changsha 410083, China)

Abstract: GH3536 alloy specimens were fabricated by selective laser melting (SLM). The microstructure, high temperature tensile
properties and fatigue crack growth rate of the specimens were investigated after hot isostatic pressing and solution treatment. The results
show that there are two kinds of equiaxed grains of different sizes in the alloy samples after hot isostatic pressing and sol ution treatment,
and there are continuous lamellar distribution of M,3Cs and MsC carbides between the grains. The tensile properties of the alloy specimens
decrease continuously with the increase of temperature, and the fracture mode changes from ductile fracture at room temperature to brittle
fracture at 900 °C. Under different stress ratios, the crack propagation mode of the specimens is transgranular propagation. The increase of
stress ratio will accelerate the crack growth rate, which is caused by the inclination of fatigue crack propagating through these grains with
low grain boundary misorientation.

Key words: laser selective melting; GH3536 alloy; microstructure; high temperature tensile; fatigue crack growth
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