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Fig. 1 Block diagram of synchronous error predictive control
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Fig.2 Block diagram of synchronous error predictive
controller
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Fig 3 Block diagram of predictive neuron
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Influence of Nd YAG laser+ pulsed GMAW arc hybrid welding
parameters on weld width QIN Guoliang*?, II Xiao-yu',
WANG Xuwyou', LIN Shang-yang' (1. Haibin Welding Institute,
China Academy of Machinery Science and Technology, Harbin
150080, China; 2 School of Materials Science and Engineering,
Harbin Institute of Technology, Harbin 150001, China). p73—76

Abstract: The influences of Nd: YAG laser + pulsed
GMAW (gas metal arc welding) arc hybrid welding parameters on
weld width were investigated by bead-omrplate tests. The resulis
show that the hybrid weld width increases with the increase of arc
power and laser power and decreases with welding increased speed
while the laser-arc distance and defocusing distance have little influ-
ence on it. Hybrid weld is slightly wider than that of pulsed GMAW
and much wider than that of laser welding for the same welding pa-
rameters, which indicates that hybrid weld width is detemmined for a
given welding speed by pulsed GMAW arc power because the area
heated by pulsed GMAW arc is much lawger than that by laser beam.
The analysis and comparison also show that laser can greatly improve
the welding speed in hybrid welding process.

Key words:  hybrid welding; laser welding; pulsed gas metal

arc welding; weld width; welding parameters

Dynamic model of GMAW system with short circuiting transfer

HE Jianrping', HUA Xueming®, WU Yixiong’, JIAO Fur
jie' (1. School of Material Engineering. Shamnghai University of Eng-
neering Science, Shanghai 200336, China; 2 School of Material Sci-
ence and Engineering Shanghai Jiaotong Univesity, Shanghai
200030 China). p77— 80

Abstract:  Dynamic model of a whole GMAW (gas metal arc
welding) system with short circuiting transfer has been built based on
relationships of all relevant physical parameters. The center of the
model was the sub-model about welding circuit of short circuiting
transfer.  Principle of minimum energy was adopted when dynamic
model of liquid bridge pwfile was built. Dynamic behavior of the
GMAW system with short circuiting transfer was simulated with the
analysis of deviations. An expermental result was used to veify the
model built.

Key words:  gas metal arc welding system; short circuiting

transfer; dynamic model; minimum energy principle

Effect of energy parameters on weld shaping for hybrid laser/
plasma welding of titanium alloy YAO Weir GONG ShurLi,
CHEN Li(National Key Laboratory For High Energy Density Beam
Processing Technology, BAMTRL Beijing 100024, China). p81—
84

Abstract:  The characteristic of weld shaping for both hybrid
laser/plasma welding and single laser welding of titanium alloy was
compared and the effect of major energy parameters on weld shaping
for hybrid laser/plasma welding was investigated. It showed that the
weld cross section with both laserwelding processes transformed from
nail shape to near X shape with increase of laser power and decrease
of welding speed. The strengthen height and the undercut of weld
were larger with hybrid laser/plasna welding than those with single
laser welding. The interaction between laser beam and plasma arc,
which changed with laser power and welding speed had an impor-
tant influence on weld width and ratio of bottom to top width of weld.
When welding curent increased from 0 to 60 A, the weld width in-
creased slightly and the ratio of bottom to top width of weld kept con-
stant.

Key words;  hybuid laser/plasma welding; laser welding; ti-

tanium alloy; weld shaping

Pre-controller used in press synchronism control system of bill
flash butt welding LU Ningg FU Yongling, SUN Xin-xue
(School of Automation Science and Electronic Engineering, Beihang
Univessity, Beijing 100083, China). p85— 88

Abstract: The characteristics of billet flash buit welding on
endless welding wlling were analyzed. To meet the demand of syn-
chronization in butting phase, a scheme to predict and control the
synchronization emor besed on neural network was presented. A non-
linear hydraulic system and a coupling model were designed with
AMEsim. Through the interface between Simulink and AMEsim, co-
simulation was achieved. The result shows that the pre- controller ex-
hibits excellent performan ce.

Key words:

pre-controller; synchronism contwol;, AMEsim;

flash butt welding; endless welding wlling

Fracture mechanism of 12Cr2WMoVTiB steel joint in low- tem-
perature reheater tubes WANG Xue'?, GE Zao xiang’,
CHEN Fang-yu*, II Chao-zhi! (1. School of Power and Mechanics
Wuhan Universty, Wuhan 430072 China; 2 School of Physical
Science and Technology, Wuhan University, Wuhan 430072 Chi-
na; 3 Jiangsu Electricity Power Research Institute, Nanjing 210036
Ching 4 Technology Centre, Wuhan Iron and Steel Cormporation,
Wuhan 430080 China). p89— 92, 98

Abstract:  The brittle failed 12Cr2WMoVTiB ( R102) tube
joint that operated at temperature of approximately 500 -530 C in
lower-temperature reheater of power plant was invesgated. The joint
was welded under no preheat and post weld heat treament. The
crack growgth, microstructures hardness precipitation phase near
the crack were characterized, thus the failure mechanism could be

understood based on these. The results showed that the cracking ini-



