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Abstract In order to study the welding mechanical properties of titanium alloy TA15 fabricated by laser melting
deposition manufacturing, the specimen of welding joints were welded using electron beam and laser beam to obtain
the welding mechanical properties, microstructure and microhardness by metallographic test, hardness test etc.. The
results show that the highest tensile strength of two different welding ways can reach 953 MPa and the welding coeffi-
cient is greater than 0.9. Furthermore, the microstructure is mainly a’ basket—weave martensite structures; and the

heat affected zone is consisted of o phase and an acicular structure. Finally, titanium alloy TC4 fabricated by laser

melting deposition manufacturing performs similar welding characteristics with that by traditional manufacturing.
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Tab.1 Parameters of three welding methods
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Tab.2 Tensile properties of TC4 alloy

base metal and welding joints
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Fig.1 Comparison of tensile strength of welding

joints by the same welding method
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Fig.2 Comparison of tensile strength of welding

joints by different welding method
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Fig.3 Microstructures of TC4 alloy base metal

(a) J (L+L) (b) J(L+L) & (¢) J(L+B)

(d) J (L+B) Jfgerpuoaiick (e) J (L+B)-L &4 %%ﬁﬁtj: (f) J(L+B) Bfmlk*/%%ﬁbt

(g) D (L+L) (h) D (L+L) % (i) D (L+B)

(j) D (L+B) etk (k) D (L+B) LWkEALIR D (L+B) Bllka &£k
El 4 TC4EKE G IEL BAES

Fig.4 Microstructures of TC4 alloy welding joints
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Fig.5 Microhardness distribution of laser—welded joints
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