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Arc burning stability of variable polarity TIG welding and
control with constant duty cycle LIU Bo', ZHU
Zhimingl’z, YANG Zhongyul, FU Pingpo1 (1. Department of
Mechanical Engineering, Tsinghua University, Beijing 100084,
China; 2. Key Laboratory for Advanced Materials Processing
Technology, Ministry of Education, Beijing 100084, China).
pp 1-4,93

Abstract: The rapidity and stability of current
commutation are the key factors that influence the arc burning
stability of variable polarity TIG welding. Especially, arc
extinguishing and burning instability occur easily when the
variable polarity TIG welding is performed under low current
value. The waveforms of voltage and current during the
current commutation process were deeply analyzed. It was
found that the phenomenon of current declination occurred
easily after the current commutation process and even arc
extinguished welding with low current when the current
feedback control based on PID was applied in the primary
inverter to obtain constant current output, which was closely
relative to the term of di/d¢ within the PID control. In this
paper, a new control method with constant duty cycle was
proposed and adopted in the primary inverter during the current
commutation process. The experimental results showed that
this method improved the response speed of commutation
current effectively and prevented the declination or overshoot
of current after commutation, which enhanced the stability of
current commutation process for the variable polarity TIG
welding.

Key words: variable polarity arc welding; current
commutation process; constant duty cycle; declination of current

Brazing ZrO, ceramic and TC4 alloy using Ag-Cu+WC
composite filler WANG Zichen, CAO Jian, DAI
Xiangyu, FENG lJicai (State Key Laboratory of Advanced
Welding and Joining, Harbin Institute of Technology, Harbin
150001, China). pp 5-9

Abstract:
developed to braze ZrO, ceramic and TC4 alloy. The

Novel Ag-Cu+WC composite filler was

interfacial microstructure and formation mechanism of the
joints were investigated. The effect of brazing temperature on
the microstructure and mechanical properties of the joints was
analyzed. It is found that the typical microstructure of the
joints was ZrO, ceramic/TiO+CusTi;O/TiCu+TiC+W-+Ag o+
Cus 5/ TiCu,/TiCu/Ti,Cu/TC4 alloy. During brazing, the in-
situ formed TiC and W reinforced phases through reacting
between WC particles and active Ti served as nucleation site
for Ti-Cu intermetallic compounds, Ag-based solid solution
and Cu-based solid solution and suppressed the growth of
brittle Ti-Cu intermetallic compounds adjacent to TC4 alloys.
Hence, the microstructure of the joints was optimized and the
mechanical properties were improved. As the brazing

temperature increased, the thickness of reaction layers in the
joints gradually increased, and the reaction between WC
particles and active Ti enhanced. The maximum shear strength

of joints achieved 82.1 MPa when brazing at 890 °C for 10
min, which increased by about 57.3% than that of the joints
without WC addition.

Key words: ZrO, ceramics; WC particles; composite
filler; interfacial microstructure

Burn through holes and porosities during laser welding of
titanium alloy in vertical position and their numerical
model  DORUK Yelkenci', CHEN Junhong', WEN
Pengl, CHANG Baohua’, SHAN Jiguo2 (1. Department of
Mechanical Engineering, Tsinghua University, Beijing 100084,
China; 2. Key Laboratory for Advanced Materials Processing
Technology, Ministry of Education, Beijing 100084, China).
pp 10-14
Abstract:
under vertical positions with the optimized parameters obtained
by flat welding positions. For vertical up (VU) welding, burn
through holes occurred while the porosity was low. For
vertical down (VD) welding, burn through holes didn’t occur
while the porosity was high. With volume of fraction (VOF)
method, a numerical model was established to track the
interface of keyhole, which helped to understand the effect of
welding positions on burn through holes and porosity. During

Titanium alloy plates were welded by laser

VU welding, the welding direction was opposite to gravity, and
the hydrostatic force on keyhole was small. The keyhole was
easy to be expanded. When the liquid metal could not fill in
the cavity of keyhole in time, burn through holes occurred.
During VD welding, the welding direction was the same as
gravity. The oscillation of keyhole size resulted to the collapse
of keyhole and the entrapment of gas. Since there was lack of
escape ways for entrapped gas, porosity increased during VD
welding.

Key words: laser welding; titanium alloy; welding po-
sition; burn through; numerical model

Microstructure and properties of weld by high-speed
tandem TIG welding of thin 304 stainless steel plate
JIANG Haihong'?, QIN Guoliang’, FENG Chao"’, CHEN
Yongl, WANG Shilu® (1. Key Laboratory for Liquid-Solid
Structural Evolution & Processing of Materials, Ministry of
Education, Shandong University, Jinan 250061, China; 2.
Institute of Advanced Welding Technology, Shandong
University, Jinan 250061, China). pp 15-18

Abstract: Compared with the welding of stainless steel
at the conventional welding speed, the microstructures and
properties of joint can be affected by the solidification process,
which would be changed in high-speed welding. The butt
welds with good weld appearance were obtained by tandem
tungsten inert gas (tandem TIG) welding 304 stainless steel
plate of 1.2 mm thickness at the welding speed of 3.0 m/min.
And compared with the conventional single TIG welded joint,
the properties of welds by tandem TIG welding were studied by
nonstandard tensile specimens, and the microstructures were
analyzed. The experimental results showed that the equiaxed



