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Fig.1 System diagram of digital arc welding inverter
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Fig. 2 Howchart of main welding program
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Fig. 3 Flowchart of welding control program
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Visionbased identification model and extracting algorithm of
wire extension in aluminum MIG alloy welding process SHI
Yu!, HUANG Jiankang> FAN Ding', XUE Cheng’(1. Key Labora-
tory of Non-ferrous Metal Alloys The Ministty of Education, Lanzhou
Univesity of Technology, lanzhou 730050 China; 2. State Key
Laboratory of G ansu Advanced Norrferous Metal Materials  Lanzhou
Univessity of Technology, Lanzhou 730050, China). pl—4

Abstract: A vison sensing system and cowesponding image-
processng algorithm for extracting the information of wire extension
during aluminum MIG (metal inert-gas) welding process have been
presented. The images of welding area are realtime captured by
CCD camera. Accodding the chamacter of the wire in the image, its
ordinate can be located by image processing algorithm. Afier image
clipping, shifting and superpesing the difference between wire and
background in the image will be enhanced and then the information
of wire extenson can be extracted accurately. Experiments show that
this method is effective and feasible. Based on the step response ex-
perimentation the influence of wire speed on wire extension is iden
tified and the mathematic model has been set. It provides the theo-
retical basis to realize the wire extension sensing and control in alu-
minum MIG welding process.

Key words:

minum alloy; metal inert-gas welding; system identification

wire extension; vision sensing system; alu

Full digital inverter power supply for CO, arc welding based on
ARM controller ZHU Jinhong, LU Kaitong SHI Hongxin, LI
Guowei (School of Materials Science and Engineeringg Henan Uni-
vemsily of Science and Technologys luoyang 471003, Henan Chi-
na).p5— 8

Abstract: A full digital inverted power supply based on
LPC2131 ARM contwller for CO; arc welding was developed and
the control strategy of short circuiting transfer was proposed. In this
system, arc voltage is preset in accordance with the speed of a sepa-
rate wire feeder, while output current during short circuiting perod
can be adjusted independently. The digital pulse width modulation
signals are generated directly at low hardware expense, and contml
strategy is implemented through software algonthm. The simplified
configuration shows high reliability, and contiol program can also be
updated via upgrade interface for property enhancement.

Key words:

full digital power supply, inverter, CO, arc

welding short circuiting transfer

Analysis about formation and microstructure of laser welding-

tailored-blanks with unequal thickness of high strength steels
LEI Yucheng, ZHU Qiang, CHEN Wei, CHENG Xiaonong, YE

Yiming (School of Material Science and Engineering, Jiangsu Uni-

vesity, Zhenjiang 212013, Jiangsu, China). p9— 12 16

Abstract  Two kinds of high-strength-steel sheets, HSA340
(2.0 mm, 1.5 mm) and H340LAD+Z (0. 7 mm), were intmwo-
duced. They were arranged in pairs and welded together by laser
welding on principle of similar strength but unequal thickness. The
special cross-section of welded joints was chosen for metallographic
examination and hardness measurement. The results show, in the
welding process the micwstiucture of the weld will have great diver-
sity at local region closing each parent metal because of the different
oooling condition of each parent metal. The width of heat affected
zone(HAZ) in laserwelding-tailored-blanks is narow, the remark-
able boundary divides the HAZ with the parent meal and weld and
not only the grain size but also the microstructure in the HAZ are al-
so fine. And the hardness of the weld and the HAZ are higher than
that of parent metal. The joints of tailored blanks will be obviously
improved when the incident position and incident angle of laser beam
were set rationally.

Key words:
blanks unequal thickness

high strength steel; laser welding; tailored

Microstructure of small diameter cemented carbide YG5FA /
45Cr steel joined by capacitor discharge welding ZHAI Qi-
uya, XU Jinfeng CAI Zaisheng (School of Material Science and En-
gineering, Xi’ an University of Technology, Xi’ an 710048 China).
pl3— 16
Abstract
mented caibide YG5FA and 45Cr steel was performed by using a mi-

cro-type capacitor discharge welding machine. The structure charac-

The butt welding of ©1.5 mm ultrafine grain ce-

teristic of weld interface, microstuctural morphology and joining
mechanism were investigated and the effect of welding pamameters
on joint quality is also analyzed. The results show that the capacitor
discharge welding can realize the rapid solidification joining of the
cemented carbides. This method can efficiently prevent the interface
reaction and the joint with fine and dense microstructure is obtained.
The microstucture of cemented caibide has no coarsening appear-
ance. The crack is the main welding defect in cemented carbide
joint which has typical brittle and delay characteristic. the welding
crack could be effectually eliminated by annealing of 350 “C/30 min
alter welding.
Key words:

small diameter cemented caibide; 45Cr steel;

capacitor discharge welding; interface micmwstructure.

Supervising and management on states of digital controlled in-
verter arc welding power supply in realtime 7ZHOU
Xuezhen ZHU Zhiming FU Cejian, JI Shenru (Department of Me-
chanical Engineering, Tsinghua Univesity; Key Laboratory for Ad-



