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Fig.1 Sample drawing for high temperature tensile testing ( Unit: mm )
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Fig.2 Weld joint microstructure comparison of three welding materials
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Fig.3 Typical appearance of crack in
welding affect zone
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Fig.4 Joints hardness of three welding
materials
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Fig.5 Microstructure of welding joint with
welding materials MGS-1
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Fig.6 Microstructure of welding joint
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Fig.7 Morphology of strengthening
precipitations in welding joint (with MGS-1
welding material) after heat treatment
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Fig.8 Microstructure of base metal before and after heat treatment
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Fig.9 Testing results of hardness of welding joint
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TIG Repairing on Directionally Solidified Superalloy DZ125

QU Shen', LIU Jide’, SONG Wenqing', LI Ying', SUN Yuan’, LI Bo’, HOU Xingyu’, ZHOU Guannan'
(1. AECC Shenyang Liming Aero-Engine Corporation Ltd., Shenyang 110043, China;
2. Superalloys Division, Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

[ABSTRACT] Because of excellent creep resistances and fatigue properties both in medium and high temperature, the di-
rectionally solidified superalloy DZ125 alloy has been widely used as turbine blades and guide vanes in engineering. In this
paper, the repairing process of DZ125 alloy was discussed. The results showed that there were many HAZ cracks formed by
using common welding materials. Then a kind of now welding alloy was developed and after proper welding and heat treat-
ments no cracks were found in the joints. The microstructures of the joints were also homogeneous and the tensile strengths
of the joints were 90% of that of DZ125 alloy.

Keywords: DZ125; Superalloy; TIG welding; HAZ crack; Heat treatment
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Ultrasonic Double-Pulsed Deep Penetration VPTIG Welding for
Aluminum Alloys

CONG Baogiang'”, WANG Yipeng'?, QI Bojin'?, ZHONG Hao'?, HU Xin’
(1. School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China;
2. MIIT Key Laboratory of Aeronautics Intelligent Manufacturing, Beijing 100191, China;
3. Sichuan Future Aerospace Industry LLC, Shifang 618400, China)

[ABSTRACT] Variable polarity tungsten inert gas arc welding (VPTIG) is widely used in the welding of aluminum and
aluminum alloys, due to its low cost and high weld quality. In order to enhance the arc energy density and its penetration
ability, a novel ultrasonic double-pulsed deep penetration VPTIG (DP-VPTIG) process was proposed in this paper. Al-Cu
and Al-Mg series aluminum alloy plates were employed as base materials. The preliminary experimental results show that
the stable process and good welding quality can be obtained when DP-VPTIG is employed to weld aluminum alloy plates,
and also the precise control of weld penetration can be achieved by adjusting the pulsed current characteristic parameters. It
is very significant and valuable to carry out the applicability and related theoretical study for the novel DP-VPTIG process,
which can be employed in the welding fabrication of aluminum alloy plates and show a good application prospect.

Keywords: Aluminum alloy plate; Ultrasonic double-pulsed current; Current parameter; Deep penetration; VPTIG arc welding
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