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Microstructure analysis of
activated repair welding joint of TA1S titanium alloy

LIU Liming', DU Xin', ZHANG Zhao-dong', WANG Min’, LI Feng’
(1. State Key Laboratory of M aterial Surface M odification by Laser,
Ion and Beams, Dalian University of T echnology, Dalian 116024, China;
2. Department of Manufacturing Engineering,

Shenyang Aircraft Corporation, Shenyang 110034, China)

Abstract: The microstructure characteristics of T A 15 titanium alloy joint multiple repaired with activated flux were
analyzed by modern testing means. The results show that the interfaces of each repair zone welded with flux are
joined well, the HAZ is narrow and the area from HAZ to bead transits smoothly. The microstructure of welding
intracrystalline repair welded with flux does not grow up with increasing time. The major elements Ti, Al, Mo, V
and Zr within the weld are distributed symmetrically, and the melting loss and segregation do not appear. In the
room temperature repair joint structure is composed of & Ti. Meanw hile the micro-rigidities of each repair zone are
parallel, and are a bit lower than initial weld zone s. The repair welding of T A15 titanium alloy with flux is a men-

ding method which can obtain high quality repairing bead.

Key words: TA15 Ti alloy; gas tungsten arc welding; flux; repair welding; structure character
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Al Mo \ Zr C
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Fig. 1 Microstructure of base metal
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Fig.2 Macrophotograph of
joint welded with flux
1 —Base metal; 2—H AZ; 3 —Initial weld zone;
4 —First time repair welding zone;
5 —Second time repair welding zone;

6 —Third time repair welding zone
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Fig.3 Macrophotograph of

joint welded without flux
1 —Base metal; 2—H AZ; 3 —Initial weld zone;
4 —First time repair welding zone;
5 —Second time repair welding zone;

6 —Third time repair welding zone
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Fig.4 Microstructures of

joint welded without flux
(a) —Initial weld and
first repair welding zone;
(b) —Second repair welding zone;

(¢) —Third repair welding zone
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Fig. 5 Microstructures of joint welded with flux

(a) —Initial weld zone; (b) —First repair welding zone;

(¢) —Second repair welding zone; (d) —Third repair welding zone
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Fig. 6 Elemental line scanning distribution joint repaired with flux

of intracrystalline alloy in activited welding bead
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Fig. 7 Elemental line scanning distribution of 440

intercrystalline alloy in activited welding bead 400
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6 —Third time repair welding zone
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Fig. 11 Hardness of joint

repaired without flux
1 —Base metal; 2 —H AZ; 3 —Initial weld zone;
4 —First time repair welding zone;
5 —Second time repair welding zone;

6 —Third time repair welding zone
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