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Abstract This study aims to investigate the effect of microstructure on mechanical properties of the GH3536 alloy
fabricated by selective laser melting (SLM) technology. Different powder batches are utilized to fabricate the
specimens. The microstructures, room temperature tensile property, and high temperature endurance performance
are then tested, and the invalidation mechanism is analyzed. The results show that the microstructure of the SLM
GH3536 alloy is mainly austenitic phase with M,;Cs inside the grain and at the grain boundary. The amount of grain
boundary decreases with the increasing grain size, leading to an improvement of the high temperature endurance
performance, but a degradation of the tensile property at room temperature. The massive carbide at the grain
boundary will reduce the room temperature tensile property and the high temperature endurance performance of the

SLLM GH3536 alloy. However, the chain carbide at the boundary can improve the room temperature tensile property
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and high temperature endurance performance.
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Table 1 Chemical composition of SLM GH3536 specimen (mass fraction, %)

Element C Cr Co Mo W Fe Mn Si Ni
Specimen A 0.120 21.23 1.45 8.85 0.58 18.51 0.012 0.059 Bal.
Specimen B 0.062 21.71 1.61 9.19 0.60 18.79 0.02 0.35 Bal.

Industry standard®!  0.05-0.15 20.50-23.00 0.50-2.50 8.00-10.00 0.20-1.00 17.00-20.00 <1.0 <1.0 Bal.
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Fig. 2 Grain morphologies of SLM GH3536. (a) Longitudinal and (b) transverse sections of specimen A; (c) longitudinal

and (d) transverse sections of specimen B
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Fig. 4 Precipitation of SLM GH3536. (a) Transmission photograph; (b) electron diffraction patterns;
(c¢) scanning photograph; (d) EDS pattern

'\‘carbide

/7 carbide

I
«
%
o 0
o, Ny
X
\ -

X

B 5 Otk XL GH3536 &4 WA 4, iR A A () PR T A (o) A8 AR 1 s 3X0RE B A9 Co) PNk i A () B R
Fig. 5 Microstructures of SLM GH3536. (a) Longitudinal and (b) transverse sections of specimen A;

(¢) longitudinal and (d) transverse sections of specimen B
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Fig. 6 Tensile fractures of SLM GH3536 alloy at room temperature. (a) Longitudinal and (b) transverse
fractures of specimen A; (c¢) longitudinal and (d) transverse fractures of specimen B
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Table 2 Room temperature tensile property and high temperature endurance performance of SLM GH3536 alloy

. . ) Tensile property Stress-rupture property
Specimen Direction -
UTS/MPa YS/MPa EL/% RA/% Duration /h EL/%
L 723 390 41 57 39 7
Specimen A
T 784 401 29 30 11 5
L 721 306 44 44 35 19
Specimen B
T 744 314 40 37 35 20
Industry standard" 690 275 30 24 10
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Fig. 7 Fractures of SLM GH3536 alloy at high temperature. (a) Longitudinal and (b) transverse fractures of specimen Aj;

(¢) longitudinal and (d) transverse fractures of specimen B
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Fig. 8 Fracture sections of SLM GH3536 alloy at high temperature. (a) Low magnification photograph;

(b) high magnification photograph
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