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Mechanical Properties and Microstructure of TC4 Samples Formed by

Selective Laser Melting after Annealing Treatment
Hao Jinxi, Liu Yude, Shi Wentian, Li Jiayi, Zhang Meng
(School of Artificial Intelligence, Beijing Technology and Business University)

Abstract: The mechanical properties and microstructure of TC4 titanium alloy prepared by selective laser melting
(SLM) after annealing treatment were investigated. The results show that the TC4 sample formed by selective la-
ser melting is mainly composed of acicular ¢’ phase. With the increase of annealing temperature, o is gradually
decomposed into o +8 phase, and gradually transformed from Widmannstatten structure to basket structure. The
elongation is increased gradually with decreases of the yield strength, and the tensile {racture presents ductile
fracture. The results show that the alloy present the satisfied mechanical properties with annealing at 800 ‘C for
90 min, with a tensile strength of 902.43 MPa and elongation of 2.38%.
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Tab.1 Chemical composition of the Ti-6Al-4V powder %

Al v Fe C N O H Ti
6.22 3.96 0.25 0.04 0.03 0.14 0.01 A

B 1 Ti-6A1-4V 4 K &9 0 %
Fig.1 Microstructure of Ti-6Al-4V powder
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Fig.2 SLM forming process of the sample
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Fig.3 Schematic diagram of tensile specimen
2 RBERESH

2.1 MAREASIM XEMMAR S
TCAKA &N a+p BUEKA & RS T, 440

BEAR B ILAR Iy A S o A SRR SRR AL 0 /] 4
 SLM JJE TC4 8K G SR DIRSHLUES . S5
it TCA AR, IR S XA 2 2 B IR A4
SURFIE o B0 EC AR A7 1E & 40 R B A Ko B A AT 1Y
R o DRI AL . BT UIRZ 40 10" K/s %
I HIL . 752 TCL 5K A & M8 Bt F2 v, 0k
SR Rl TIUUT R B A IR I T R A e b i A
W ENENER TR p AP EAL T Y UK TR U IR B
pn kL. A AR SLM L2000 ) i 80 i v 20 3 2 AR
56 A5 AR R AR

.5

Sz

A

RTeSmsgy 0L

OX-T$ 72 (b) A8 E-FAT84H R o' B Ktk
B 4 SLM & # TCA XA RRE BHMER
Fig.4 The microstructure of as-deposited TC4
sample formed by SLM
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(a) 550 C,AC (b) 650 C,AC

(¢) 750 C,AC

(d) 800 C,AC

(e) 850 C,AC
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Fig.5 Microstructures of TC4 samples formed by SLM annealed at different temperatures
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Fig.6 Mechanical properties of TC4 samples annealed

at different temperatures for 90 min and air cooling
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Fig.7 Tensile fracture morphology of TC4 sample formed
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by SLLM at as-annealled and as-annealled slate
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