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perature distributions of different scanning modes are studied and an
alyzed. Based onthe experimental and simulation results circle scan
ning orderly with degressive radius from outer to inner is suitable to
pwoduce a certain width cylinder, while small electron beam current
can reach temperature above the melting point. And the scanning
range is consistent with the melting scope, melted powder in the
depth is almost the same for the entire scanning area, so the pmoto-
typing result is unifomm and the suface is flat. The temperaure field
of multi-layered scanning with element birth and death is predicted
by simulation, and the simulation result is useful to instruct practical
pwototyping.

Key words:
& death; temperature field simulation

electron beam rapid prototyping; element birth

Mathematical model of the distribution of spot welding tempera-
ture field based on current skin effect TANG Yuanzhi (Me-
chanical depariment, Hubel Instiute of Automotive Industries
Shiyan 442002, Hubei, China).p38— 40

Abstract: In this pape;, mathematical model of temperature
field was set up through the heat conduction equation in the current
skin effect. This process of slving was simplified the results are
accurate, the physical meanings are clear and directviewing. The re-
sults show that spot weld nugget is oval-shaped, therefore the current
skin effect enlaiges the spot welding area, thus increases its solidity
and helps to cub the explosion of the spot weld nugget and splash.
The results indicate that by changing the cuwent frequency to adjust
thickness of the current trend skin the size of the spot weld nugget
can be regulated. Under the guidance of the theory, the quality of
the spot weld nugget can be improved the structure of electiode is
optimized and new weld machine is developed. The theoretical result
has a great value in the engineering practice.

Key words:

spot welding; curren skin effect temperature

distribution; spot weld nugget

Weld seam formation control of root pass for pipeline MIG
welding based on an embedded DSP visual servo platform
HUANG Cao', SUN Zhengio, CHEN Qiang, LIAO Jianxiong’
WANG Dinghe’, CHEN Weizhong*(1. Key Laboratory for Advanced
Materials Processing Technology, Department of Mechanical Eng-
neering, Tsinghua Univessity, Beijing 100084, China; 2. Huaheng
Welding Equipment &Technical Co. Ltd. Kunshan 215301, Jiang-
su, China).p4l—44

Abstract: In the wot pass of pipeline MIG welding, the un
predicted gap variation of weld seam caused by groove preparing or
welding deformation has extremely significant influence on the quality

of weld seam. For this reason a weld seam foration control system
based on an embedded DSP (digital signal processor) visual servo
plafoorm  was established. In the
TMS320DM 642 has been used to grab and process the image in the
weld pool area and TMS320F2812 has been used to accomplish real-
time adjusting of welding torch posture and welding parameters. With

visual servo  platform

a particularly designed image processing algorithm, the position in-

fomation of weld pool the weld seam and feeding wire were de-

tached and calculated successfully. Then, according to the visual
sensing results of weld seam width reaktime contwol of weld seam
fommation of root pass of pipeline MIG welding was fulfilled through
the online regulation of welding parameters. X-ray test qualified weld
seams with good apperearance are obtained.

Key words:

DSP system; image of weld pool area; image processing

root pass MIG welding; visual servo; embed ded

Mechanical properties of 1420 aluminunt lithium alloy friction
stir welding GUO Xiaojuan, LI Guangg DONG Chunlin, LUAN
Guohorg (China FSW Center, Beijing Aernautical Manufacturing
Technology Research Institute; Beijing 100024, China). p45— 48

Abstract  The friction stir welding of 2. 8 mm thick 1420 a-
lumi num- lithium alloy was conducted. The mechanical property and
microstructure of the joints as well as the irfluences of welding pa-
rameters were investigated. The results show that if the welding pa-
rameters are optimal the tensile poperty and elongation of the joints
can reach to 90%] that of the base metal and the higher heat input
could improve the mechanical properties. SIM and micmhardness
analysis indicate that fracture suface was characterized by main
cleavage and dimples. Compared with other area, the hardness in
weld was higher, and the highest area was in the center of the weld.
The maximum is the TMAZ area at the retreating sides. The mi-
crostructure behaves the® S characteristic.

Key words:

mechanical property; microstucture
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Microstructural characteristic of rapid solidification welding
joint of melt-spun Cu Sn peritectic alloy foils ZHAI Qiuya,
YANG Jinshan, XU Feng XU Jinfeng (School of Materials Science
and Engineering, Xi’ an Univesity of Technology, Xi’ an 710048
China). p49— 52, 56

Abstract
x%Sn (x= 7, 13. 5 20) alloy foils is conducted by a micro-type

The rapid solidification welding of meltspun Cu-

capacitor discharge welding machine and the micwstructural mor-
phology of joint is investigated. The cooling rate of micro nugget is
calculated and the formation of porosity in nugget is analyzed theoret-
ically. The results indicate that the capacitor discharge welding can
realize the rapid solidification welding of meltspun Cu-Sn alloy foils.
The micwstructure of joint is characterized by rapid solidification
which consists of fine and homageneous equiaxed grains. The cooling
rate of nugget is up to 10" K/ s and the welding period is merely 15. 5
Ps. Therefore, the joint microstucture is in accordance with the
rapidly solidified alloy foils. The main welding defect is porosity.
With the increase of Sn content the powsity of nugget increases.
Key words:

lidification welding; microstucture of joint

meltspun Cu-Sn pertectic alloy foils; rapid so-

Microstructure and properties of arc sprayed coatings contain-
FU Binyoul'z, HE Dingyongly
ZHAO Lidongz, LI Xiaoyan' (1. College of Materials Science and
Beijing 100124,

ing Fe-based amorphous phase

Engineering, Beijing University of Technology,



