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Study on Selective Laser Melting Process and Mechanical Property of
CX Alloy Steel
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WANG Qingxiang, LIANG Shujin
(Sino-Euro Materials Technologies of Xi’an Co., Ltd., Xi’an 3D Printing Metal Powder Materials Engineering Technology
Research Center, Xi’an 710018, China)

Abstract: Effect of microstructure and mechanical properties of CX alloy steel made by Selective Laser Melting (SLM)
with different laser powers and scanning speed was studied. The results showed that porosity and relative density of the CX
alloy steel first decreased, and then increased with the increase of laser power. Mechanical properties of the CX alloy steel
first increased, and then decreased with laser power increased; The best process window is that laser power at 300 W and
scanning speed at 950 mm/s, respectively; the responding porosity, relative density, ultimate strength, yield strength and
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elongation was 0.012%, 99.84%, 1 135 MPa, 1 005 MPa and 19.3%, respectively .
Key words: CX alloy steel; selective laser melting (SLM); microstructure; mechanical properties
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Tab.1 Chemical composition of PREP CX alloy steel spheroidal powder

Cr Ni Al Mo Mn Si

C (6] S P Ni Fe

12.13 9.49 1.82 1.40 0.01 0.01

0.041 0.017 0.003 2 0.005 0.003 2 s

R2 CXA £PERPIR #) A< B 41 2 14 8
Tab.2 Physical properties of PREP CX alloy steel spheroidal powder

251 AR ) PR BE
o351 D10 /pm D50 /um D90 /pwm WANVE /s-(50 gy KABEWEE /10°kg/m® IS /107 kg/m®
14.1 443 4.68

S 27.07 44.14 63.29

1 CX & 4% PREP £9E A A 5
Fig.1 Morphology of PREP CX alloy steel spherical powders
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Fig.2 Schematic diagram of vector scan layer-by-layer of laser
beam for SLM
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Fig.3 Effect of laser powder on density of CX alloy steel
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Fig.4 Effect of laser power on porosity of CX alloy steel
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Fig.5 Effect of scanning speed on density of CX alloy steel
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Fig.6 Effect of laser scanmng speed on mlcrostructure defect of CX alloy steel
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Fig.7 Specimen of SLM CX alloy steel
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Tab.4 Mechanical properties of SLM CX alloy steel at
different scanning speeds

PR /mm-s' PURR AL /MPa Ji IR /MPa i3 (%)

750 948 784 9.5
950 1135 1005 19.3
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1350 932 724 10.2
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