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Study on Process and Effective Factors of Stainless Steel Thin-Wall
Parts Manufactured by Selective Laser Melting

Yang Yongqgiang Luo Ziyi Su Xubin Wang Di
(School of Mechanical and Automotive Engineering, South China University of Technology .

Guangzhouw , Guangdong 510640, China)

Abstract For the rapid manufacturing of thin-wall parts, the process experiments of selective laser melting (SLM)
have been carried out on Dimetal-280 system. The influence factors such as laser power, scanning speed, powder
preparing setting, defocus length and powder layer thickness are experimented and analyzed, then a group of optimal
process parameters have been gotten. In the experiment, a variable cross-section thin-wall part with density of
96.95% has been produced. The result shows that the metallurgical bonding layer by layer is excellent in the thin-
wall part when investigated in scanning electron microscope; It is shown that the minimum absolute error in the wall
thickness of manufacturing parts using the SLM equipment is about 20 pm. The top and bottom thickness of the SLM
part wall are 101.3 and 142.0 pm, respectively, and the differences between designed and SLM part are 21.3 and
22.0 pm, respectively, which are identical with the minimum absolute error. Tensile strength test shows that the
tensile strength is 465~625 MPa, yield strength is 390~515 MPa, and elongation is 23% ~48% .
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Fig.1 Schematics diagram of Dimetal-280 SLM rapid
prototyping system
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Table 1 Chemical composition of 316L stainless

steel (mass fraction, %)

Elements Values
Fe Bal
Ni 11.93%
Cr 16.7%
Mo 2.02%
Mn 0.42%
Si 0.90%
C 0.035%
P 0.029%
S 0.032%
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Table 2 Measurement of the parts

Top thickness of the Bottom thickness of Specimen Surface roughness  Relative
SLM part /pm the SLM part /pm height /pm R./pm density /%
Measured (average) 101. 3 142.0 487. 6 30 96.95%
Design 80.0 120.0 500.0
Difference 21.3 22.0 112.4

4.88

0.85 (5 places))

0.14 (6 places)
5.25

Isection A-A (in mm) I
(b)

&l 2 HERERAME RS, () WREEM, (D) AfF R
Fig. 2 Thin-wall parts and dimensions. (a) thin-wall

parts, (b) dimensions of parts
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Fig. 3 SEM images of surface and lateral of part.
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width under different laser powers
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Fig. 7 Effect of scanning speed on single track.

(a) laser power is 120 W, (b) laser power is 90 W
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Fig. 11 Tensile test results
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Table 3 Tensile test results

Test number

Tensile strength /MPa

Yield strength /MPa  Degree of stretching /%

590 505 26
p 4 by SLM 2 465 390 23
ts oto .

arts proforyped by 3 625 515 48
4 475 390 24
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