55 Hs @"2%\ Vol.55 No.5
202545 H Electric Welding Machine May 2025

DOI: 10.7512/.issn.1001-2303.2025.05.13

TC4 KA SR SR L 16 W TERFSE

KEW, AWM, =8, 5 %, 5825
R MU T, B 201600

B E. A2 mm TCA 4k 62 M AR & Mg b IF 450 8 ’fTEf}b( LREW, Fﬁ%éﬂiiﬁ%é’aiﬁk Jc?r
YRGBT, R @R A K, 44 Lzlommaﬂ?—%iﬁ@ Fa; AL ZRAAZ TR AW S
B o B EH 0~0.6 mm, 7T RAF A @RI B NI F Y RATAIRLE, 4%%%41;& B AS 38 5 K Ak 49%J£
:‘i%ffwémmﬂa‘ Sk 0 F A SR AR T A ) 1 050 MPa, 354 X AR W7 2L 72 1 4 55 U1 B AR 34 4, i 0 B b kT L 4%

e, 2R AR, TCA 4k A2 BURE KRB IR a5 LA — R WY B &%, 45312 % 0.6 mm (B B 30%) vA 1 B, 48 %
4}3%75 BRIFEG R 5 1 F R, 1ZE)$9L/Q%BT/~J'£M§\/£Fuaﬁi;’ciﬁ%izﬁ/ﬁm&%é“%,t;@ﬁi’—kzﬂéﬁ@#
09 A AR B 48 5% L
KBIF: TCA4KE4; BUREE Sk HOLIRE; 451018 pik
RESES: TG456.7 SCHRARIRED: A XEHS: 1001-2303(2025)05-0094-06

Misalignment Adaptability of TC4 Titanium Alloy Thin Plate Bottom-
locking Joint Using Laser Welding

ZHANG Dengming, HU Peipei, ZUO Shanchao, CHEN Qin, GAO Jianxin

Shanghai Spaceflight Precision Machinery Institute, Shanghai 201600, China

Abstract: Research on the adaptability of laser welding misalignment for 2 mm TC4 titanium alloy thin plate lock bottom
structure was conducted. The results show that with the increase of misalignment, the uniformity of weld formation de-
creases, surface bite and depression increase, and when the misalignment is 1.0 mm, the weld surface is completely depressed;
the number of pores increases first and then decreases with the increase of misalignment. When the misalignment is 0-0.6
mm, a good surface formation and internal quality of the weld can be obtained. The tensile strength of the joint decreases
with the increase of misalignment, but when the misalignment is 0.6 mm, the tensile strength of the joint can still reach
1 050 MPa, and the tensile specimen breaks near the edge of the thick plate side of the weld, and the fracture surface shows
ductile fracture characteristics. The results show that TC4 titanium alloy lock bottom joint laser welding has a certain toler-
ance to misalignment, and when the misalignment is within 0.6 mm (30% of the wall thickness), the joint still has good for-
mation and mechanical properties. The research results can provide reference for the application of laser welding production
of titanium alloy products, and have guiding significance for the assembly accuracy control of large-scale structural parts.
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Fig.1 Form of bottom-locking joint
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Fig. 2 Schematic diagram of laser welding
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Fig.3 Surface formation of welded seam with different misalignment values
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Fig. 4 Cross sectional morphology of welded seam with different misalignment values
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Table 2 Tensile test results with different misalignment values
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Fig. 6 Tensile fracture position of the weld joint
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Fig. 7 Cross sectional morphology of tensile test specimen
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Fig.8 The SEM morphology of tensile fracture
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