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Table 1 Chemical composition and mechanical properties of TC4 alloy

Chemical composition, w/%

Mechanical properties

Materials

Ti Al \% Fe C

N

H 0] Others Rpo2/MPa  Rn/MPa Al%

TC4 Bal. 55-6.75 35-45 030 0.08

0.05

0.015 0.20 0.40 =830 =895 10
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Fig.1 Profile of “key-holing” PAW, HF-PAW and “one keyhole per pulse” PAW on TC4 welded joints: (a) surface of “key-holing” PAW
joint; (b) reverse side of “key-holing” PAW joint; (c) surface of HF-PAW joint; (d) reverse side of HF-PAW joint; (e) surface of

“one keyhole per pulse” PAW joint; (f) reverse side of “one keyhole per pulse” PAW joint
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Table 2 Mechanical properties of joints by the three methods
Welding

Sample

methods  dimension/mm Ru/MPa Breakpoint
1# 537 930, 938 Base metal
2# 537 935, 938 Base metal
3t 537 945, 942 Base metal

F3 ELATHEER
Table 2 Bending by properties of joints by the three methods

methods_dimensionimm __ 20Y%0°  Bend method
1# 5x38 ok; ok Face bend
2# 538 ok; ok Face bend
3# 5x38 ok; ok Face bend
1# 538 ok; ok Root bend
2# 5>38 ok; ok Root bend
3# 538 ok; ok Root bend

2 =7 PAW MREEIT O SEM [y
Fig.2 SEM fracture morphologies of the “key-holing” PAW.
HF-PAW and “one keyhole per pulse” PAW on TC4 joint
crack surface: (a, b) “key-holing” PAW joint; (c, d) HF-
PAW joint; (e, f) “one keyhole per pulse” PAW
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Pulse PAW Technology of TC4 Alloy

Lei Xiaowei
(Luoyang Ship Material Research Institute, Luoyang 471000, China)

Abstract: DC PAW, high-frequency pulse PAW (HF-PAW) and one keyhole per pulse PAW were conducted on TC4 alloy. Then the weld
joint appearance, mechanical properties and processing properties of the three PAW joints were compared. Results show that the properties
of the joints by HF-PAW and one keyhole per pulse PAW are slightly better than those of the joint by DC/PAW. The high-frequency pulse
of HF-PAW reinforces the arc force to the melt pool, thus increasing the arc stiffness and the welding speed. One keyhole per pulse PAW is
stabilized of TC4 alloy by its large surface tension, combined with proper processing parameters. The one keyhole per pulse PAW exhibits
better appearance of the weld than the conventional DC PAW. The weld back possesses the characteristics of handmake GTAW; mor eover,
there is no subsiding area in the facade of the weld. It is concluded that one keyhole per pulse PAW is superior to DC PAW in mechanical
properties, which is more suitable for TC4 PAW.
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