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Study on the microstructure and properties of the swing laser-MIG
composite welding joint of TC4B titanium alloy

JIANG Tong, WANG Dafeng, ZOU Shengguang, ZHANG Wenzhi, ZHANG Long, HE Yifan

(Ningbo Branch of China Ordnance Research Institute, Ningbo 315103, Zhejiang, China)

Abstract: The microstructure of the welded joints was studied for the 20 mm thick TC4B titanium al-
loy plate welded by the swing laser-MIG hybrid welding. The effects of swing on the tensile strength
and impact properties of the welded joints were compared and the fatigue properties of the welded joints
were analyzed. The results show that the thermal influence of welding is divided into the coarse-grained
and fine-grained regions. The high-temperature area of the coarse-grained region has a long residence
time, the a phase can be completely transformed into the high-temperature B phase, the  phase trans-
form into the o' phase at the beginning of cooling, forming a martensitic structure; the heating temperat-
ure of the fine-grained region is not high enough to completely transform the o phase into the high-tem-
perature B phase, and the transition from the B phase to the o' phase at the beginning of cooling is in-
complete, resulting the formation of a and o' phases. The tensile strength of the swing welded joint is
985 MPa, and the impact energy is 42.6 J. The ultimate fatigue strength of the swing welded joint is 464
MPa, and the fatigue cracks originate from internal pores, and the fatigue crack propagation zone is
mainly ductile fatigue cracks, and a large number of dimples appear in the instantaneous fracture zone.
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Fig. 1 Schematic diagram of welding groove
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Table 2 Chemical composition of welding wire %
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Table3 Welding process parameters
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Fig. 3 Tensile and fatigue specimen sizes
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Fig. 4 Porosity inside the weld line
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Fig.5 Microstructure of welded joint
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Table 4 Tensile test results
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Table 5 Impact test results
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Fig. 6 Weld joint tensile specimens
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Fig. 7 Fracture morphology of joint tensile specimen
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Fig. 9 Fracture morphology of the joint impact specimen
2.5 JHEHSKIE ST TERE

1)S-N ik

T A PR AR Sk AT 57 PR RE AN, 752198 5
IRIRIIRZR, HR SR AN SR 6 R, X o7
56 4 R AT 45 B0k B 19 21 TC4B #2280 -
MIG &5 1R Y S-N IR (1% 10), ATLLA
i, A P AR R IR 55 7 i B ) 0 (B 2 i
FRAR . S 57 Bl EA TR S R, A5 B (iR 57
i, (1) PR

—~ 1 <
logNs, = - Z logN; (D
i=1

St N, 55 K 7 ) (8 O
5K )5 Ny HTHERE 50% Hp RS A5 A", F k2



- 78 - W gk Pl K

2025 455 46 &

BRI 55 iR 107 I, KRR HE Sk i BRI 57 58
41 464 MPa.

Fo6 EHFHEMXER
Table 6 Fatigue test results
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Fig. 11 Fatigue fracture morphology
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