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Research Progress on Joining Technologies for Ti6Al14V/NiTi Dissimilar Alloys
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(1. Shanghai Aircraft Manufacturing Co., Ltd., Shanghai 201324, China; 2. College of Materials Science and Technology,
Nanjing University of Aeronautics & Astronautics, Nanjing 211106, China)

Abstract: The dissimilar joining of Ti6Al4V titanium alloy and NiTi shape memory alloy has attracted
considerable attention for applications in aerospace adaptive structures and biomedical devices, where high
specific strength, corrosion resistance, and shape memory or super elastic functionality are simultaneously
required. However, pronounced differences in thermophysical properties, phase transformation behavior, and
chemical reactivity between the two materials make the joining process highly susceptible to interfacial
defects, the formation of brittle Ti-Ni intermetallic compounds, and degradation of functional performance,
thereby limiting engineering applications. Focusing on the representative Ti6Al4V/NiTi material system,
this paper systematically reviews recent progress in conventional welding and additive manufacturing
techniques with respect to interfacial microstructural evolution, defect control, and property tailoring. The
interfacial reaction characteristics and their effects on mechanical performance and shape memory behavior are
analyzed, key common challenges and corresponding mitigation strategies are summarized, and future
research directions toward aerospace and biomedical applications are discussed.
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Table 1 Summary of literature on typical dissimilar metal material systems fused by laser powder bed
75 w1 e SCHik
316L/CuSn10/ Microhardness:
1 Inconel 718 3161 = 220 HV, 73
multiple materials within a lsyer IN718 =~ 320 HV,
titiple materials alaye Cul0Sn & 120 HV
316L/CuSnl0
2 multi-material Not quantified 74
between layers
o UTS, vertical integration:
316L/CuCrZr (318.2 + 7.2) MPa
3 multi-material . . . 75
between lavers UTS, horizontal integration:
ween Tayen (519.8 + 6.2) MPa
W/CuA
4 multi-material Not quantified 76
between layers
CuSnl10/
5 .3161‘ . Not quantified 77
multi-material
between layers
Inconel 718/
6 .30414 . Not quantified 78
multi-material
between layers
7 TIGA#}//(;U.SI]IIO Ti-Cu intermetallic phases with 79
muitrmatena hardness > 1 000 HV
between layers
Ti6A14V/
8 Al$110Mg Not quantified 80
multi-material
between layers
Ti6A14V/
9 CoCrMo Not quantified 81
multiple materials within a layer
Ti6A14V/
10 AIMgScZr Tensile strength & 200 MPa 82

multi-material
between layers
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(b) Process optimization of Ti6A14V/AlSi10Mg heterogeneous metal™”
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“CuA-—TiA” means to print CuA first, then TiA; “TiA-—CuA” means to print TiA first, then CuA.

(d) Optimization of scanning strategy for Ti6Al4V/CuSn10 heterogeneous metal interface
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Fig.8 Process characteristics of typical dissimilar metal joints
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Fig.9 Transitional design characteristic of typical dissimilar metal joints
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Fig.10 Gradient design characteristic of typical dissimilar metal joints
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Fig.11 Bionic design characteristic of typical dissimilar metal joints
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