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Fig.1 SEM morphologies of GH3536 alloy powder
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Fig.2 Powder particle diameter distribution of GH3536 alloy powder

F#1 GH3536 &AM
Table 1 Chemical composition of GH3536 alloy powder (/%)

Si Mn B Cr C Mo Co Fe W Ni

0.02 0.02 0.003 21.87 0.056 9.12 1.23 18.2 0.49 Bal.
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Fig.3 Schematic diagrams of two scanning paths: (a) 45 cross-grating

and (b) zig-zag cross-grating
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Fig.5 Distance distribution diagrams of one side of samples with
two scanning paths: (a) 45° cross-grating and (b) zig-zag

cross-grating
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Fig.6 Porosity statistics of samples with two scanning paths: (a) 45°

cross-grating and (b) zig-zag cross-grating
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Fig.7 Distribution of three-dimensional porosity with two scanning

paths: (a) 45° cross-grating and (b) zig-zag cross-grating
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Fig.8 Optical micrographs of three parts (bottom-middle-top) of samples with two scanning paths (45° cross-grating and zig-zag cross-grating)
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Fig.9 Cross-section micrographs of samples with two scanning

paths: (a) 45° cross-grating and (b) zig-zag cross-grating
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Fig.10 SEM images of substrate: (a) grain boundary and (b) carbide

B 12 72 2 P AR O AR O 1) GH3536 &4
A1 GH3536 &4 KM XRD i, WTLEH, MR
FERINTHT W B2 260 F1 RBOH F], (HAA — 2 F2 B 1)
%o B AR AR AL Sy FEARAE, X R
PDF#35-1489. ATt )& &% A K KA, (H IR
A EZER. XFTEE (222), BOESAAR IR R

g Dendrite
; 50 pm
1000 o | 1000[ cr f
Mo MaC MZSC6
800
» i
g 500 |
E w00l
£ 500 Cr
|5 cr 400 NP Fe
= Ni Mo
Ni 200
c [ N y i N
Fe Ni
0 l Ni 0 Fe l l‘e VN . nnn
0 10 0 10 10
Energy/keV Energy/keV Energy/keV

BEl11 2 FE iR ) SEM R K EDS Beitk bt
Fig.11 SEM images (a~d) and EDS spectra (e~g) of samples with two scanning paths: (a) 45° cross-grating; (b) zig-zag cross-grating; (c) grain
boundary of 45° cross-grating; (d) grain boundary of zig-zag cross-grating; (e) MsC phase; (f) M23Cg phase; (g) ysubstrate phase
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Table 2 Element content of different phases (/%)
Phase C Si Cr Fe Ni Mo W Co
M,3Cs 9.48 36.87 11.28 27.47 12.76 2.15
MgC 12.16 0.91 16.02 9.28 25.08 32.18 4.36
y 21.61 18.94 46.54 7.42 1.71 1.10
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Fig.12 XRD patterns of GH3536 alloy powder and GH3536 alloy

with two scanning paths
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Fig.13 Tensile properties of samples with two scanning paths at

room temperature
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Fig.14 Tensile stress-strain curves of samples with two scanning

paths
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Effect of Scanning Path on Microstructure and Tensile Property of GH3536 Alloy
Fabricated by Laser Solid Forming

Zhang Xue', Liang Jingjing®, Ci Shiwei?, Yang Shulin?, Li Jinguo? Liu Changsheng®

(1. Key Laboratory for Anisotropy and Texture of Materials, Ministry of Education, School of Materials Science and Engineering,

Northeastern University, Shenyang 110819, China)

(2. Shi-changxu Innovation Center for Advanced Materials, Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: Metallographic microscope, XRD, SEM and tensile testing methods were used to explore the influence of 45<cross grating and zig-zag

cross grating scanning paths on GH3536 alloy fabricated by laser solid forming (LSF). The results show that the two scanning paths have little

effect on the microstructure of GH3536 alloy. The substrate of GH3536 alloy with two scanning paths are y phase. There are two types of carbides,

M23Csand MgC. The heat accumulation of zig-zag cross grating is slightly higher than that of 45<cross grating, resulting in larger porosity and a

higher forming height. The tensile properties of GH3536 alloy with two scanning paths are similar. The fracture mode is ductile fracture. The

cracks occurs at the carbide, and are mainly transgranular fracture.

Key words: GH3536 alloy; laser solid forming; scanning path; microstructure; tensile property
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