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Abstract

AISi12 is a heat-resistant aluminum alloy that is lightweight, corrosion-resistant, machinable and attracting attention as a
functional material in aerospace and automotive industries. For that reason, AlSil2 powder has been used for high
performance parts through 3D printing technology. The purpose of this study is to observe deposition characteristics of
AlSil2 powder in a direct energy deposition (DED) process (one of the metal 3D printing technologies). In this study,
deposition characteristics were investigated according to various process parameters such as laser power, powder feed rate,
scan speed, and slicing layer thickness. In the single track deposition experiment, an irregular bead shape and balling or
humping of molten metal were formed below a laser power of 1,000 W, and the good-shaped bead was obtained at 1.0 g/min
powder feed rate. Similar results were observed in multi-layer deposition. Observation of deposited height after multi-layer
deposition revealed that over-deposition occurred at all conditions. To prevent over-deposition, slicing layer thickness was
experimentally determined at given conditions. From these results, this study presented practical conditions for good surface

quality and accurate geometry of deposits.
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Table 1 Chemical compositions of materials used T2 AASE Fo3 A wWdolr)l wE B oo
Element Materials used ToAE, WA Y H AF APS SE HHH
(vt %) AlSil12 AlNg1SiCu 5= AT H=E FAske dolAd =93
powder substrate B FgEe 58 AASESE S
Si 11.0-13.0 0.4-0.8
Fe 0.8 0.7 Table 2 Processing conditions
Cu 0.3 0.15-0.4 Process parameter Units
/n 0.2 0.15 Laser power W 500-1200
Mn 0.15 0.25 Powder feed rate o/min Contour 0.9-7
Mg 0.1 0.8-1.2 Pocket 0.9-4.5
Etc 0.15 0.5 Scanning speed mm/min 550-1050
Al Bal Bal. Slicing layer height mm 0.25-1.0
2.3 38 =1 .48 &y
UM AT RE T4 WFo] wE AlSiL2 #Ee
4% E4S B2 AF Fo TH A W9 3.1 = W(single track) =&
+ Table 2¢] “tERH wRo}F ) o] &fe = 7 o] A 9 3.1.1 dlolx &4 H|lW
WMol AL oF 1.0 mmz, °F F3 vd Moew AlSi12 EZ5 o] &ato] Tl M AHFol gl ¥
AFE =9 & oF 10 mmz, H| = 9] 50%9] ol ZFYWHE YehE HE=e 54 #4357
05 mm& FH3te] A 1A Weoz ol A 98], =23 500WHE] 1200W7FA] 100We] 7+7 o
< Agh(Fig. 1). 23t BAE S8 BE 7F~ B2 7} 334 whE ASE Faegith. o] o £
(shield gas) & argon gasS Ab&3t3lon] | mA sl = FTEF 7 g/min 2 2ASATH, HolA F= W
= 7t A& 9 mmolth. DED ¥4 ¢k, dlolA stol] wel @l How HTHE Airt Fig 2 o o
ZAbel o FEEE duAe EAdd &§ES Rt 1o Aol o] 500w U woll= A e
PAgs nk oyt 55 24S &5A17171d = Fog dA4% v=vE FAHA Fded, o= {
atofol g}, oy gt AUA= #HolA =9, o o E¥o] & AY FFHw - v S
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Fig. 2 Single track deposition at different laser powers.
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Table 3 Finally established parameters in DED
processing for AlSil12 powder

Process parameter Units
Laser power W 1100
. Contour 1.0
Powder feed rate g/min
Pocket 1.0
Scanning speed mm/min 850
Slicing layer height mm 0.5

3.3 00|32 A X (micro—hardness)
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