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Effect of Hot Isostatic Pressing on the Microstructure and Mechanical
Properties of Ti-6A14V Alloy Fabricated by Selective Laser Melting

Wang Lei Ma Chao Chen Jie
( Shanghai Aircraft Manufacturing Co. Ltd. Shanghai 201324 China)

Abstract: The effect of hot isostatic pressing ( HIP) on the microstructure and mechanical properties of
Ti-6A14V alloy fabricated by selective laser melting ( SLM) was studied.The results show the original ac—
icular structure grows up rapidly along the length and width directions.Then the growth is hindered by in—
terlaced o phase in the length direction and continues in the width direction.The structure transforms into
short rod-like o phase at last. And o phase inherits the morphologies of destressing in the length direction
and the width increases for the samples with destressing and HIP after SLM.The tensile strength and yield
strength are lowered and the elongation is increased after HIP.The mechanical properties are not affected
obviously with adding process of destressing.
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Fig.3  Microstructure of Ti-6A1-4V fabricated by SLM
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Fig.4 Microstructure of Ti-6Al-4V treated by HIP after SLM
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Fig.5 Microstructure of Ti-6Al-4V treated by destressing and HIP after SLM
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Fig.6  Microstructure of Ti-6A1-4V fabricated by different treatments
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2.2 4 ho
SLM Ti-6A1-4V
SLM+HIP  SLM+

950 °C .

HIP HIP
150 MPa. 0 9 (3



4 SLM Ti-6A1-4V 43
3 3 ) o 1 SLM+HIP
SLM+800 °C /2 h/FC+HIP o
1 950 C /4 h/150 MPa  HIP o
(a) (b) (¢)
2 wm 2 um 2 wm
(a) FAT UL 5 17 H (b) 3 BT T 1) V (c) &1 45°77 [ D
8 SLM HIP  SEM
Fig.8 Microstructure of samples treated by HIP after SLM
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Fig.9 Microstructure of samples treated by destressing and HIP after SLM
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Fig.10  The relationship between different treatments and the volume fraction of B the width of o lath
1
Table 1 Effect of post treatments on the mechanical properties
H v D
R, /MPa R, /MPa  A/% R,/MPa R, /MPa  A/% R, /MPa R, /MPa  A/%
SLM+ +HIP 867 970 16.1 851 950 15.3 869 976 15.7
SLM+HIP 860 969 16.7 864 968 17.4 870 980 15.8
SLM +HIP 860 18%; SLM+800 °C /2 h/FC+HIP
MPa 970 MPa 15% ~ 860 MPa 960 MPa
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