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Effect of Processing Parameters on Relative Density of 1Cr18Ni9Ti
Parts by Selective Laser Melting

DENG Zhujun, YAO Fei, KE Linda, XIAO Meili, LAI Caifang
(Shanghai Spaceflight Precision Machinery Institute, Shanghai 201600, China)

Abstract: The influence of selective laser melting process parameters (laser power, scanning speed and scanning distance)
on the relative density of 1Cr18Ni9Ti stainless steel was studied by orthogonal test, combined with the formation cause and
microstructure of typical defects. The influence law of each process parameter on relative density was analyzed. The results
show that the energy input density of powder melting mainly depends on laser power and scanning speed. Under the
process parameters of 325~340 W laser power, 1 000~1 200 mm/s scanning speed and 0.12 mm scanning interval, SLM
process can prepare 1Cr18Ni9Ti stainless steel parts with relative density higher than 99.9%. The mechanical properties of
1Cr18Ni9Ti stainless steel samples formed by optimized SLM process parameters are better than QJ501A-98 standard, with
ultimate tensile strength greater than 709 MPa, yield strength greater than 547 MPa, and elongation after fracture greater

than 41%.
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Fig.1 SEM image of 1Cr18Ni9Ti powder
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Tab.1 Chemical composition of 1Cr18Ni9Ti powder

(& Cr Ni Si Mn S P Ti Fe

0.036 1791 959 0.57 1.57 0.003 0.017 055 &
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Tab.2 Experimental factors and level

K WOLTh®E A/W - S B/mm-s' £ 8 C/mm

1 275 800 0.12
2 325 1100 0.13
3 375 1 400 0.14
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Fig.2 The size of tensile specimen
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Tab.3 Orthogonal experimental design and results

KBS A B c W
T S T
1 1 1 1 98.23 98.26 98.41
2 1 2 2 98.42 98.17 98.35
3 1 3 3 98.14 98.31 98.22
4 2 1 2 99.10 99.21 99.16
o) 2 2 3 99.30 99.34 99.28
6 2 3 1 99.38 99.27 99.42
7 3 1 3 99.67 99.58 99.64
8 3 2 1 99.86 99.76 99.89
9 3 3 2 99.80 99.84 99.72
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Fig.3 The relationship between laser power with density of
different scanning speed
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Fig.4 Typical fusion defects
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Fig.5 Typical porosity defects
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Fig.6 The principle diagram of scanning line overlapping
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Fig.7 The microstructure of 1Cr18Ni9Ti formed using the
optimized SLM process parameters
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Tab.4 The tensile properties of 1Cr18Ni9Ti alloy samples

by SLM
L5 98 P 5E {8
RHEKA HUAIRE R, /MPa K A (%)
YR Ry: /MPa
728 574 435
14 1] 719 547 445
726 564 41.0
709 571 42.0
A 718 563 425
714 578 41.5
QJ501A-98 =540 =196 =40
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