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[ABSTRACT] Aeronautical TC4 Titanium alloy parts is fabricated by selective laser melting 3D printing. Some key ap-
plication problems of selective laser melting are investigated about optimization design of CAD model, building parameters
and post-processing. We analysize the factors that affect the quality of 3D printing. Some suggestions and advices are made
about the industrialization of titanium alloy selective laser melting 3D printing.
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Fig.1 Schematic
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diagram of selective laser melting technology
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Fig.2 Building 3D model of aeronautical TC4 titanium
alloys part and sample
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1 3DITEITCAREERZHREIZSH
Table 1 3D printing process parameters for TC4 titanium alloy parts

FHOI | WOBSIE W | PR/ moemin' | OGS mm | GORE mm | GEERE Y mes' | SRR /mm
o E e | 320 | 1200 | 0.08 | 0.15 | 4.0 | 0.06

|2 3IDFTENTCAR & IR TS

Table 2 Performance parameters of 3D printing TC4 titanium alloy sample

A HIHLEE R, /MPa JR AR5 FE R,0.2/MPa TR A/% WA 2% Z/% I as) 182 HBW
H 1058.1 984.0 163 47.7 38.0 347.4
S 1050.5 994.4 17.8 552 51.7 3455
TC4 4% > 895 > 825 > 10.0 > 25.0 350kJ/ m’ 3.35HB
ZTC4 835 765 5 12 — —
H 3D S
23 AR 1256.7MPa 966.3MPa TC4
231 REIHRAIKRET HFRE
TC4 a+p o
3
4
3~4 TC4 f8l
1054.3MPa 232 R@aE
TC4
R3 TCHAHEARRMAMETZSH 6~12min
Table 3 Different heat treatment parameters of TC4 sample 0.038~0.127mm/ h
- |
/ " 3D

1# 600 4.0+ 1/6 > OOOPa2 % 3 3D TC4

24 700 4.0% 1/6 5000P a2 s

3# 900 4.0% 1/6 > OOOP"Z " 3 3D .

3.1 MR
3D

R4 FERLEBRERAETCANFERER B HIR
Table 4 Test data of mechanical properties of titanium alloy
TC4 under different heat treatment conditions

0,
R, /MPa R, ,/MPa Al% 7%
H 1213.0 1143.3 7.7 15.3
1#
S 1256.7 1216.7 9.8 31.0
H 1099.0 1046.3 13.3 39.7
2#
S 1122.3 1094 14.2 50.0
H 966.3 891.7 17.7 50.0
S 1000.3 938.3 16.8 52.0 * B3 SDIERSHBEAHS
’ ’ ’ ’ Fig.3 Final shape of 3D printing part
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