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Table 2 Comparison between simulated and tested re-
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the semi-natural thermocouple. The points on different distance
from the interface were measured with K type thermocouple. The
temperature on the friction interface rises quickly and there is an
obvious stage with constant temperature. With the increase of
distance from friction interface the rising rate of the temperature
decrease gradually. After the welding process the temperature
gradually tends to be homogenous.

Key words: radial friction welding; temperature field;

temperature measurement

Geometric size effect on interfacial elements diffusion of Cu/
SAC305/Cu micro-structure LUO Liangliang SUN Fen-—
glian ZHU Yan ( College of Materials Science and Engineering
Harbin University of Science and Technology Harbin 150040
China) . pp75-78

Abstract:
growth behavior of IMC during HTS ( high-temperature storage)

The relation between solder thickness and the

aging was investigated with Cu/SAC305/Cu sandwich structures
at different solder thicknesses ( 15 ~50 pm) . The results indica—
ted that the solid state diffusion of interfacial elements is greatly
dependent upon solder thickness during HTS aging. The thinner
the solder layer is the faster the Cu;Sn layer grows which leads
to a thickness ratio decrease of CugSny/Cu;Sn after HTS aging at
160 C. The growth rate of IMC layer ( CugSns layer + CuySn
layer) also decreases with the decrease of solder thickness during
HTS aging. The diffusion coefficient is in relation with the size of
solder layer. Further data correlating indicates that the alterna—
tion regularity between diffusion coefficient and solder thickness
is approximately accordance with parabolic correlation.

Key words: high-temperature storage aging; intermetallic

compounds; diffusion coefficient; geometrical size effect

Numerical research on weld bead geometry and residual
stresses with different heat source models in laser welding of
TC4 titanium alloy LI Xingsia' WANG Hongyu®
ZHANG Jianxun® ( 1. Department of Materials Engineering
Henan Mechanical and Electrical Engineering College Xinxiang
453002 China; 2. State Key Laboratory for Mechanical Behav—
ior of Materials Xi‘an 710049 Chi-
na) . pp 79 -82
Abstract:

tion welding three heat models of uniform heat source

Xi‘an Jiaotong University

According to the features of laser deep penetra—
double
ellipsoidal heat source and the combined heat source were used
to study numerically the weld bead geometry and residual stresses
in CO, laser welding of TC4 titanium alloy. The results show that
the heat source model in calculation should be selected according
to the energy input. Then an approach to select the heat source
model was proposed that the uniform heat source should be used
under the condition of the greater energy input the double ellip—
sodial heat source is suitable for medium energy input and the
combined heat source fits for smaller energy input. Both the
double ellipsodial heat source and the combined heat source can
indicate the decrease of heat input with depth and the estimated
weld bead geometry as circular cone shape or nail shape. The re—
sidual stresses on top and back sides are similar when the uni-
form heat source is used but the larger residual stress exists on

the top surface than that on back surface when the double ellipso—

dial and combined heat sources are used.
Key words: laser welding; heat source model; titanium

alloy

Analysis of arc adjustment mechanism to pulsed MIG weld—
ZHANG Xiaoli' > LIN
College of Mechanical

ing based on PFM adjustment
Fang’ LI Yuzhen® XUE Jiaxiang® (1.
and Electrical Engineering  Jiangxi University of Science &

Ganzhou 341000 China; 2. School of Mechanical

and Automotive Engineering South China University of Technol—

Technology

ogy Guangzhou 510640 China; 3. Department of Electrome—
chanical Jiangmen Polytechnic College Jiangmen 529000 Chi-
na) . pp 83 -87
Abstract:
pulsed MIG welding power supply the research of arc self+regu—

Aimed at the problems of arc length control in

lating mechanism and arc adjusting mechanism under the control
of the pulse frequency modulation ( PFM) was developed. The
mathematical model of arc length was established. The principle
of PFM arc adjustment system was introduced and the PFM cur—
rent regulation model was given. The PFM arc control mechanism
and the problems existing in the arc control were analyzed for
non-resistance wire and resistance wire. A more stable welding
effect can be obtained for PFM current regulation of non-resist—
ance wire from theoretical derivation. For the resistance wire
the stable welding effect can be obtained when CTWD is fixed
and satisfactory welding results cannot be obtained while CTWD
changing. Finally the step tests of PFM arc adjustment were car—
ried out by using non—resistance wire and resistance wire respec—
tively. The theory above is verified by test results.

Key words: PFM adjustment; pulsed MIG welding; arc;

resistance wire; non-resistance wire

Numerical simulation of ultrasonic impact treatment on 6061
aluminum alloy welding residual stress CHEN Jian LU
Lin FANG Kai ( Jiangsu Provincial Lab of Advanced Welding
Technology  Jiangsu University of Science and Technology
Zhenjiang 212003 China) . pp 88 —92

Abstract:  The ultrasonic impact treatment on the thin
6061 aluminum alloy plate without and with welding residual
stress was analyzed by means of the finite element software AN—
SYS. The simulated result was compared with the tested one. In
the case of the existence of no welding residual stress the result
shows that the surface stresses are compressive at the impact cen—
ter and tensile around the center after treatment. Along the
depth of the sample compressive stresses turn into tensile ones.
The whole stress state increases gradually with the treatment. In
the case of the existence of welding residual stress with the in—
crease of the displacement load stresses at the impact zone de—
crease greatly and the highest stress locates the area away from
the weld. The simulated result of the stress change accords well
with the tested one.

Key words: ultrasonic impact treatment; welding residual

stress; numerical simulation

Welding groove model and accuracy of processing technolo—
REN Qingchuan XU Lei HUANG Shiy—
ou YE Zhenzhen ( School of Manufacturing Science & Engineer—

gy of square tube



