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Application Performance Research of TC4 by Selective Laser Melting

HE Kun, HAO Ju, CHEN Suming, ZHAO Qinghui
(Avic Xi'an Aircraft Industry Group Company Ltd., Xi'an 710089, China)

Abstract: In this paper, a selected laser melting (SLM) process was used to prepare TC4 titanium alloy standard samples
and typical parts. Through different heat treatment process tests, the metallographic structure and conventional mechanical
properties of the material were analyzed, and the optimal heat treatment process was finally obtained. 800 C is determined
to be the optimal annealing temperature, taking into account the microstructure uniformity of the material and the
mechanical properties. In addition, the high-cycle fatigue S-N curve was tested to conduct a comprehensive performance
evaluation of the mechanical properties of the parts. The fatigue limit oy of TC4 in the environment of 107 high-cycle
fatigue cycles is 350 MPa, showing stable fatigue strength. Finally, through the ground function test assessment of typical
parts, the key application performance parameters of SLM-formed TC4 parts are obtained, which provides a basis for the
application of TC4 metal 3D printed parts.
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1 Tab.2 Heat treatment parameters of TC4 samples
GIB9577 s /C /h
BLT-S310 . 1# 600 4.0 5000 Pa 250 C
. 1 ’ 2# 700 4.0 5000 Pa 250 'C
3# 800 4.0 5000 Pa 250 C
° ’ 4# 900 4.0 5000 Pa 250 C
1 TC4 . 2
Tab.1 Experimental item, size and quantity of TC4
titanium alloy sample 2.1
/mm TC4 SLM ,
X Y $H8x80 10 3. ’ SLM
z $8x80 10
X v $10x130 8 ’
Z $10x130 8 SIM ’
_ 30x30%30 4 GB/T 3621-2007 o
— 10x10x55 8 SLM .
— $10x10 4 2.2
Leica DFC 450 , 2.2.1
FEI Quanta FEG 250 s , TC4
X , ° 2 ,SLM
Instron 3382 R QBG-50 , °
SLM S-N HB 5287 , 3 5 3 s
) 0 : R=-1, ) N . 600°C
1
Fig.1 The size of tensile sample and diagram of orientation definition
3 TC4 wl %
Tab.3 The chemical composition of TC4
Al \% Fe C H (0] N Ti
5.50~6.75 3.50~4.50 <0.30 <0.08 <0.015 <0.20 <0.05
6.040 4.130 0.158 0.011 0.001 0.117 0.019
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4 SLM TC4
Tab.4 Mechanical properties of SLM manufactured TC4
alloy under different conditions

/MPa /MPa 1% 1%
=895 =825 =10.0 =25
H 1250 1145 7.4 13
S 1301 1240 11.0 20
H 1213 1143 7.5 15
Fig.2 Met ll2 SLl\;[l' hot TC4h f TC4 alloy in SLM ! > 127 L2l 100 3
1g. a rapni Taj a m
& ctatiograp c(;ell))o(;i?egd slt)at: oy " H 1099 1 046 13.5 40
S 1122 1094 14.0 50
, s H 1 003 918 15.0 53
3(a) . , . 3# S 1007 940 15.5 54
SLM " H 966 892 17.5 50
i B S 1000 938 17.0 52
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Fig.3 Metallographic photograph of heat treated TC4 titanium alloy manufactured by SLM
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Fig.4 SEM images of fracture morphology of TC4 titanium alloy
900 C ,
SLM , 3#
TC4 800 C,4 h,
5000 Pa 250 C o 5
2.2.3 S-N Fig.5 Fatigue curve at room temperature
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6 SLM TC4
Fig.6 Typical TC4 alloy parts manufactured by SLM technology
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