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Hinclude < reg51. >

Hinclude << stdio. >

Finclude < absace. h™>

Fdefine D/A XBYTE[OXDFFF] // D/ A

shit key=P33 //
shit  gas=P11
sbit  gpin=P172; shit pw=P173

void Initall(void) //

void  delays Gint x) //x

void disp Gint n)  //

void adchnGnt chn) //A/D
void main(void)
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Fig 3 Howchart of

main control program

while (1)

{a=adchn(0); disp(a)
iftkey= =1 //
{gas=0
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pape; welding flow field and temperature field of nimonic 263 with
TIG and A-TIG were simulated and the smulated weld shape and pe-
nastration were compared with the expenmental results. It is found
that the depth of welded molten pool of A-TIG is deeper than that of
TIG welding and its width is smaller when the welding current is the
same. Moreover, with increasing welding cument or decreasing travel
speed the depth of welded molten pool of A-TIG increases linealy and
the increase is more remarkable for the A-TIG than the TIG welding.
The mechanism of increasing welding penetration by A-TIG welding
is further deduced by simulating the fluid flow mode in the welded
molten pool. Itis indicated that flow mode in welding pool is the ma-
jor factor which causees the increase of welding penetration. The
flow rate in the center is obviously larger than that at the edge of the
welded molten pool and the circular flow from the outside to the i
side is the leading flow direction and brings the fluid with high tem-
perature in the edge to the center which leads to the increase of metal
melting rate in the center than that in the edge. Besides the effect
of increasing welding penetration is enhanced constantly by increas-
ing welding current.

Key words: A-TIG welding; nimonic 263; welding penetra-

tion increase; welding flow field; temperature field

Characteristic extraction of acoustic signals emitted from resis-
tance spot welding process based on independent component
BU Xianzheng, SHAN Ping, 1UO Zhen TANG Xinx-
in (Schodl of Material Science and Engineering, Tianjin University,
Tianjin 300072 China). p41— 44

Abstract;

(ICA) and multisensor array technology were used to research the a-

anal ysis

In this paper independent component analysis

coustic emission signals from resdstance spot welding. An indepen
dent component analysis algorithm for the acoustic signals from spot
welding was established. A multisensor array system with 8 micmo-
phones was used to measure the acoustic emission signals from spot
welding synchronously. A ccording to the calculation of the kurtosis
wefficient the acoustic signals were found to be non Gaussian dis
tribution. So the acoustic signals were decomposed by the indepen
dent component analyss. The resulis showe that the independent
component analysis based on Fast ICA algoritm can extract the
characteristic signals of the spot welding from superimposed noises
obviously, which provides a new technology for the profound analysis
of spot welding. Fuither more, this algonthm can be used in other
welding methords.

Key words:  aluminum aloy spot welding; noise; acoustic

signal; independent component analysis

Establishment and application of material models for numerical
simulation of welding process ZHANG Zenglei SHI Qingyu
LIU Yuan YAN Dongyang (1. Deparment of Mechanical Engineer-
ing, Tsinghua Univemsity, Beijing 100084, China). p45— 48
Abstract:
material model and temperature history dependent woik hardening

Temperature and temperature history dependent

model were established based on the themal-mechanical experimen-

tal results. The results of themal-mechanical expeniments indicated

that material properties of aluminum alloy SA06 during the cooling
stage of typical themal cycles followed one set of curves, which were
different from those during the heating stage. The established models
were applied in numerical simulation to study the evolution of stress
during welding process more actually and predict the distribution of
residual stress more accurately. Taking the work hardening effect in-
to condderation, the different evolutions of yield stress led to the dif-
ferent evolutions of longitudinal stress. Yield stress of the material at
the weld zone decreased a lot after having experienced weld themmal
history and longitudinal compressive plastic strain at the weld zone
recovered to some extent during the cooling stage. These are the
main cause for the lower peak longitudinal residual tensile stress in
history dependent models.

Key words:

temperature history; work hardening

weld; numerical simulation; maternal model;

Design and simulation of digital contrd system of air plasma
cutting machine based on Proteus ZHU Jinhong, DING Shu-
na, I Zhigang, SHI Hongxin (Key laboratory of Science and Pro-
cessing Technology of Non-ferrous Metals Henan University of Sci-
ence and Technology, Luoyang 471003 China). p49— 52
Abstract:
function of Proteus sofiware, and then described the appwach of its

This paper briefly introduced the charactenistic and

application in the development of embedded digital contwl system for
welding and cutting. An AT89S51 MCU based control system, which
was developed for inverter-type air plasma cutting machine, was de-
signed programmed simulated and debugged by using Poteus and
Keil C. Results verify that it is possible to test the system accurately
and the system has expected functions. This method is proved to be
an effective means which raises the development efficiency, reduces
the cycle time and saves costs.

Key words:

control; simulation

Proteus; air plasma cutting machine; digital

Inversing parameter values of double ellipsoid source model

during multiple wires submerged arc welding by using Step Ac-
celeration Method GUO Xiaokai, LI Peilin, CHEN Junmei
LU Hao (School of Material Science and Engineering, Shanghai
Jizotong University, Shanghai 200240 China). p53— 56

Abstract
Method (Pattern Search Method), two parameter values of double

Applying the principle of Step Acceleration

ellipsoid heat source model, the rear half of semi-axe Cr and the
front half of semi-axe Cf can be predicted by the combination of fi-
nite element numerical simulation and temperature measurement in
X70 steel duing multiple wires submerged arc welding. The result
illustrated that the temperature field cuve obtained by numerca
simulation was very similarwith the one obtained by the experimental
measurement, with the global error e only 0. 615 8 in the weld re-
gion (the front swface region 10 mm far from weld center line and
the back region 14 mm far from the weld center line) when Cr; equal
15, 20 30 millimeters and Cf; equal 6 6 8 millimeters (i= 1,
2, 3), which demonstrated the rationality and accuracy of the value

of wo types of parameters of the double ellipsoid heat source model



