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Abstract: AlSil0Mg aluminum alloy thin sheets with thickness of 0.1—0.8 mm and hollow sheets with inner
cavity gap of 0.5 mm were prepared by selective laser melting (SLLM) technique. The feasibility of thin-walled
structure SLM forming and mechanical properties of the formed parts were studied. The results show that the SLM
technique could form thin sheets with wall thickness of more than 0.2 mm and hollow sheets with a cavity gap of
0.5 mm, but there was a hollow in the sheets with thickness of 0.5, 0.6 mm. The precision of SLM formed sheets
was further improved by reducing the spot size and adjusting the contour process parameters, and the hollow thin
sheet was avoided. The tensile strength of SLM formed and T6 heat-treated thin sheets were both over 200 MPa,
and the specimen with thickness of 0.7 mm showed better mechanical properties. Adopting the test SLM process
parameters could print thin-walled, closed-cavity radiator products successfully.
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Fig. 1 Morphology of AISi10Mg aluminum alloy powder
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Table 1 Chemical composition of AlSil0Mg aluminum

alloy powder (mass) %

Si Mg Fe N O Ti Zn  Mn Ni Cu

9.94 0.27 0.15 0.004 0.12 0.009 0.004 0.002 0.003 0.004
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Fig. 2 Shape and size of thin-walled tensile specimen
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Fig.3 Macromorphology of AlSi10Mg aluminum alloy thin sheets
with different designed thickness formed by SLM: (a) solid

0.7 mm

thin sheets and (b) hollow thin sheets with 0.5 mm gap
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Fig. 4 Schematic of SLM forming principle of thin sheet
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Table 2 Forming size of solid thin plates

#i1BEJE B/mm BUEBEE B /mm  SZPEEJE B, /mm

0.1 0.21 0.20
0.2 0.21 0.22
0.3 0.30 0.31
0.4 0.40 0.41
0.5 0.50 0.49
0.6 0.60 0.59
0.7 0.70 0.71
0.8 0.80 0.81
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Fig.6 Microstructures of the section of AlISil0Mg aluminum allay thin sheet formed by SLM with designed thickness of (0.1 mm:

(a) at low magnification; (b) at high magnification and (c¢) eutectic Si phase amplification
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Fig.7 Room temperature tensile properties of SLM formed (a) and T6 heat-treated (b) AlSil0Mg alumium alloy thin sheets with

different designed thickness
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Fig.8 Structure schematic of thin-walled finned temperature plate
radiator with hollow cavity: (a) part model; (b) part cross

section and (c¢) amplification of cross section
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Fig. 9 SLM formed thin-walled finned temperature plate

radiator with hollow cavity
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