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Preparation of Ti-6Al-4V/AISi10Mg Bimetallic Materials via LPBF Additive

Manufacturing and MIG Welding
ZHI Jangze, GONG Jangiang®, ZHAO Zitian', LI Yunlong', WANG Janhong'

(1. School of Materials Science and Engineering, North University of China, Taiyuan 030051, China; 2. Xi‘an Huashan Metal
Materials Technology Co., Ltd, Xi‘an 710001, China; 3. Kocel Intelligent Machinery (Anhui) Co., Ltd., Wuhu 241000, China)

Abstract; On the Ti-6Al-4V substrate, Ti-6Al-4V/AISII0Mg bimetallic materials were prepared using laser powder bed
fusion (LPBF) and AlSi10Mg powder. The Ti-6Al-4V substrate and the LPBF-formed AlSi10Mg plate were butt assembled,
and Ti-6Al-4V/AISII0Mg bimetalic materials were prepared using MIG welding and 5083-Al welding wire and a
comparative evaluation of interfacial microstructure and mechanical performance of the two bimetallic materials was carried
out. The results show that the titanium/aluminum interface formed by the LPBF process exhibits liquid-liquid bonding
characteristics, and due to the influence of local melting of the titanium substrate, the interface morphology and microstructure
distribution are uneven.Whereas MIG welding results in a relatively planar solid-liquid interface. In contrast, the
titanium/aluminum interface in MIG welding process is mainly solid-liquid bonded, with a relatively flat interface. The heat
input differs between these two processes, leading to significant variations in interfacial grain size: the average grain size of the
LPBF sample interface is 7.2 wm-9.5 um, which is notably smaller than that of the MIG welding sample. The tensile strength
and elongation of LPBF samples are 170 MPa and 2.56%, respectively, which are superior to those of MIG welding samples,
which have a tensile strength of 160 MPa and an elongation of 0.94%. In addition, the microhardness of the aluminum alloy
side of the LPBF sampleislower than that of the MIG welding sample.

Key words: Ti/Al bimetallic; laser powder bed fusion (LPBF); metal inert gas (MIG) welding; interface
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Tab.1 Chemical composition of Ti-6Al-4V alloy,
AISi10Mg powders and 5183-Al wire (wt%)

ik | S| Fe| V |Mn|Mg|2zn| C| O | Ti|Al
AlSi10Mg|9.74|0.10| - |0.01|037|001| - | - | - |&#&
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Fig.1 Ti-6Al-4V/AIS10Mg bimetallic specimens
fabricated by LPBF
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Fig.2 Ti-6Al-4V/AISI10Mg bimetallic specimen
fabricated by MIG welding
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Fig.4 Microstructure characterization of Ti/Al interface of the LPBF specimen
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Fig.9 Microstructure of weld in the MIG welded specimen
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Fig.11 Stress-strain curves of Ti/Al bimetallic specimens
fabricated by LPBF and MIG welding
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Fig.12 Tensile fracture morphologies of the LPBF specimen
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Fig.13 Tensile fracture morphology and elemental surface
scanning pattern of the MIG welded specimen
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