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Fig. 4 Radial distributions of electron and heavy particles temperatures for axial positions
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Multi-scale shape descriptor template matching algorithm
based on weld points of interest CHEN Haiyong, CAO
Junqi, REN Yafei, LIU Weipeng (School of Artificial
Intelligence, Hebei University of Technology, Tianjin 300130,
China). pp 1-5

Abstract:  Aiming at welding many types of welds
involved in car body, an identification method of weld type was
proposed. The extraction algorithm of laser fringe was used to
obtain the weld seam skeleton and the weld skeleton was
linearly fitted to obtain the weld skeleton feature point as a
point of interest. Using multi-scale shape descriptors to
characterize the interest points, the shape information of the
weld types was obtained. Selecting multiple types of weld
templates and identifying weld types were achieved by the
template matching algorithm. The results show that the correct
classification rate of weld types can be achieved up to 95%,
which means this type of weld identification method was
feasible.

Key words: points of interest; multi-scale; shape
descriptors; template matching

A two-temperature modeling of TIG arc plasma
HUANG Yong, LIU Lin, WANG Xinxin, LU Suzhong
(State Key Laboratory of Advanced Processing and Recycling
of Non-ferrous Metals, Lanzhou University of Technology,
Lanzhou 730050, China). pp 6-10,34

Abstract:
temperature mathematical model for TIG arc plasma is

A two-dimensional axisymmetric two-

established based on the conservation equations of mass,
momentum, electron energy and heavy particle energy, as well
as Maxwell equations. The thermodynamic and transport
parameters of the plasma are taken as a function of electron
temperature and heavy particle temperature. The distributions
of electron temperature, heavy particle temperature, pressure
and velocity for TIG arc are obtained by FLUENT software.
The results show that the arc plasma presents a bell shape.
Temperatures of electron and heavy particle in the arc plasma
show a near-LTE behavior in the core region. While a large
deviation from LTE is observed in the near-electrode regions
and outside the fringe of arc column, the plasma has a strong
non-equilibrium characteristic.

Key words: TIG arc plasma; two-temperature model;
non-equilibrium

Interface defects and mechanical properties in friction stir
welded lap joint of thin aluminum alloy sheets LIU
Wei'?, XIONG Jiangtao', ZHAO Huaxia’, LUAN
Guohongz, LI Jinglongl (1. Shaanxi Key Laboratory of
Friction Welding Technologies, Northwestern Polytechnical
University, Xi'an 710072, China; 2. China Friction Stir
Welding Center, AVIC Manufacturing Technology Institute,
Beijing 100024, China). pp 11-15

Abstract:  2A12-T4 thin aluminum alloy sheets with
different thickness were friction stir lap welded. The influences

of welding parameters on defects morphology and mechanical
properties of lap joints were investigated in detail. The results
show that the hooking defect displayed higher height and angle
compared to cold-lap defect, as maximum defects height was
12.7% of the upper sheet thickness. With the increase of
welding speed, height of both hooking and cold-lap defects
decreased. The height of hooking defect rose to peak and then
declined as improving rotation speed further, but the opposite
result appeared in cold-lap defect. Highest strength value
obtained under 950 r/min and 200 mm/min and joint efficiency
can reach 84%. Vickers microhardness distribution exhibited
W-shaped profile. Joint softing occurred in the upper sheet and
hardness of the bottom nugget zone was higher than the upper
zone. Cold-lap defect was the main factor that affected joint
properties. All specimens in the tensile-shear test show shear
fracture model along the lap interface, which could be
attributed to relative low effective lap width.

Key words: defects morphology; microhardness distri-
bution; effective lap width; shear fracture

Microstructure and strength of AIN/Kovar alloy joints
brazed with two Ag-based active filler metals ZHU
Chengjun]’z, LI Chengsi], DONG Xuehua’ (1. School of
Mechanical Engineering, Henan Polytechnical Institute,
Nanyang 473009, China; 2. School
Engineering, Wuhan University of Technology, Wuhan
430070, China; 3. School of Mechanical Engineering, Nanjing
University of Science and Technology , Nanjing 210094,
China). pp 16-19,40

Abstract:  Ag-Cu-Ti and Ag-Cu-In-Ti active filler
metals were used to braze AIN ceramic and Kovar alloy in the
vacuum brazing furnace. The corresponding brazing
parameters were 860 °C/10 min and 760 °C/10 min,
respectively, and sound AIN/ Kovar alloy joints were obtained.
The shear strengths of AIN/Ag-Cu-Ti/4J29 and AIN/Ag-Cu-In-
Ti/4J29 joints were 126 and 113 MPa, respectively. The
microanalysis results show that a continuous diffusion layer
formed near the ceramic substrate. The TiN phase was detected
in the layer by XRD. The thickness of the diffusion layer had
obvious effect on the joint strength. Cu(s,s), Ag(s,s) and Ni(Fe,
Co)-Ti compounds formed in the brazing seam matrix.
AIN ceramic; Ag-Cu-Ti; Ag-Cu-In-Ti; va-

of Mechatronics
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High frequency hybrid twin-electrode TIG welding process
for stainless steel WU Tongli, WANG Kehong, KONG
Jian, GAO Qiong (School of Materials Science and
Engineering, Nanjing University of Science and Technology,
Nanjing 210094, China). pp 20-24

Abstract: In order to solve the problems of small arc
pressure and depth of weld in twin-electrode TIG welding, a
new type gas tungsten arc welding process of high frequency
hybrid twin-electrode TIG welding (HFHT-TIG) was put
forward. A high frequency pulse current was added on one



