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Fig. 1 Whole diagram of spot-welding system
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Fig. 2 Diagram of mechanical structure
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Fig. 3 Block diagram of servo motor control system
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Fig. 4 Servo pressurized structure diagram
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Fig. 5 Waveform of actual servo pressure force
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Design and characteristics analysis of spot welding servo
LI Haibo CAO Biao ( School of Mechani-
cal and Automotive Engineering South China University of Tech—
nology Guangzhou 510640 China) . pp 91 —-94

Abstract: A spot welding servo pressure device was de—

signed to solve the fluctuation and non-control of pressure during

pressure device

spot welding process with pneumatic welding gun. The developed
device had the advantages of soft contact between the electrodes
and workpiece quickly imposing pressure and accurate pressure
control. Dynamic analysis was carried out on the designed servo
pressure device and a transfer function model based on the con—
trol mode and equivalent reference model based on the dominant
pole were established. The relationship between the mechanical
parameters of the servo pressure device and its damping ratio and
natural oscillation frequency was acquired and the influence of
mechanical parameters on the system stability and dynamic char—
acteristics was also analyzed.

Key words: resistance spot welding; servo pressure; dy—

namic characteristic

Three-dimensional numerical modeling of influences of
process parameters on arc fluctuation in plasma arc torch
YE Xiangyi ZHENG Zhenhuan LI Qiang ( School of Materi—
als Science and Engineering Fuzhou
350108 China) . pp 95 -98
Abstract: A three-dimensional transient turbulent model

of plasma arc was established based on local thermodynamic e—

Fuzhou University

quilibrium ( LTE) to study the effects of arc current argon flow
rate and hydrogen flow rate on arc fluctuation inside the argon—
hydrogen plasma torch by using computational fluid dynamics
software ANSYS CFX. The results show that when the arc cur—
rent increased but less than 600 A the arc column became shor—
ter the average arc voltage and the arc fluctuation decreased

but the fluctuation frequency increased. However when the arc
current increased to above 600 A it had little influence on the
arc fluctuation. The increase of argon flow rate or hydrogen flow
rate led to the increase of the arc column average arc voltage
and voltage fluctuation but decrease of the fluctuation frequen—
cy. Among three process parameters hydrogen flow rate affected
the arc fluctuation most and the arc current did least.
Key words: plasma spraying; three-dimensional simula—

tion; transient modeling; arc fluctuation; process parameters

Microstructure and properties of 5A90 Al-Li alloy T-joints
by laser welding with filler wire HE Enguang' GONG
Shuili' YANG Tao> CHEN Li'( 1. Key Laboratory of High En—
ergy Density Beam Processing Technology Beijing Aeronautical
Beijing 100024
China; 2. School of Material Science and Engineering Wuhan
University of Science and Technology Wuhan 430070 China) .
pp 99 - 102
Abstract:
of 5A90 Al-Li alloy Toints by laser welding with and without

Manufacturing Technology Research Institute

The microstructure and mechanical properties

filler wire were investigated. The results show that laser welding
with filler wire could reduce the undercut and collapse defects
and improve the weld surface forming. Meanwhile laser welding
with filler wire could also increase the area of fusion zone and en—
hance the laser absorption rate. Laser welding with filler wire
could homogenize the weld microstructure on both sides of the T—
joint although the grains were coarsened. However the tensile
strength of the joint increased by nearly 20% and the fractured
surface revealed ductile features.

Key words:
filler wire; 5A90 Al-Li alloy; tensile property

Toint; laser welding; laser welding with

Influence of geometrical parameters on specific strength of
Ti-based alloy honeycomb unit JING Yongjuan' LI Xiao-
XIE Zonghong® YUE Xishan' ( 1.

Manufacturing Technology Research Institute

hong' Beijing Aeronautical
Beijing 100024
China; 2. School of Astronautics Northwestern Polytechnical U-
niversity Xi“an 710000 China) . pp 103 - 106

Abstract:

the inscribed circle diameter D and the cell wall thickness t on

The influence of the geometrical parameters

the density and strength of the honeycomb unit made with Ti-
based alloy was investigated. It was found that when D was large
and t was thin the microstructure of the weld interface was dis—
continuous and differed in grain sizes which would seriously de—
teriorate the strength of the honeycomb unit. The unit strength
could be expressed as o =118.8 x t5 4 when D was 11.2 mm
or g =262.8 Xty o, when D was 6.4 mm. High specific strength
was obtained with D as 4.8 mm and t as 0.05 mm. The quanti-
tative relation between the geometrical parameters and specific
strength could be estimated by the specific strength of the honey—
comb unit with Ti-based alloys.

Key words: Ti-based alloy; honeycomb; geometrical pa—

rameter

Progress of methods for decreasing residual thermal stresses
in ceramic/metal joints XIONG Huaping WU Shibiao
CHEN Bo MAO Wei ( Laboratory of Welding and Forging Bei-
jing Institute of Aeronautical Materials Beijing 100095 Chi-
na) . pp 107 - 112

Abstract:

within ceramic/metal joints because of the great mismatch in

Large residual thermal stress is usually formed

thermo-physical properties between the ceramic and metal to be
joined. How to decrease the residual thermal stresses within the
ceramic/metal joints has been always an important research
branch in the field of ceramic ( or ceramic matrix composite)
joining. Seven methods for decreasing residual thermal stresses
are summarized based on the worldwide research results in dec—
ades in which the conceptions of buffer layer gradient and
composite are very important and their mechanisms are ana—
lyzed. In order to achieve better effect the authors suggest that
different methods for decreasing residual thermal stresses should
be combined with each other and it would be an interesting re—
search area.

Key words:

ceramic/metal; thermal expansion coeffi—

cient; residual thermal stress; buffer layer; composite; gradient



