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Fig. 1 Welding process model and welding arc column S, - i
section model
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Fig. 2 Flat welding swinging model and relationship of arc

length and fusion width
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Fig. 3 Magnetic field generating device model diagram



4
NE oS, d
0=k, oM 1Mo (11)
ﬂ””( lllu'OSO + loﬂlsl)
Dk, .
(3) (5 (10) (11)
4vyr; nglu'll*LOS] d’
=5 cos( k, ) +
Jidwnk, Sfmw( LimoSy + loﬂlsl)
N oS, d°
2dtan( k, Ll ) (12)
fmv( Ly So +10M151) E
=
]
2 =
2.1
’ RS f/Hz
1.6 mm 5
25 mm 525 mm Fig. 5 Mathematical simulation of oscillating frequency
1 000 6 mm impacting melting width
1.63T*mm/A 1.26 x
10 °Temm/A 3 x10° 2.2
10° A/mm’ 0.8 180
mm/s 200 A 25 V.
4 6
0.2 A 7
; ——1Hz
12+
;E
g; 11F
16 ®
—— 1Hz
—— 2Hz i
15 i HZ 10
4k - 6Hs : N \ L s
g — 8 Hz 0.2 0.4 0.6 0.8 1.0
3 3k e FHREHL I 1,/A
= e
g 0 e e
11 i et g ot — Fig. 6 Actual welding test of excitation current impacting
T e i T SN S G on melting width law
400 600 800 1000 1200 1400 1600 1800 2000
[l 2% R L3 N
4

Fig. 4 Mathematical simulation excitation current for melt—

ing width impact

1 mm



33

11.0|

% b/mm

10.6

10.2

98
0 1 2 3 4 5 6 7 8 9
mﬁﬂiﬁﬂ[{z

7

Fig. 7 Actual welding test of excitation frequency impac—

ting on melting width
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Prediction algorithm of weld seam deviation based on RBF
GAO Xiangdong' MO Ling' YOU
KATAYAMA Seiji> (1. Faculty of Electromechanical
Engineering Guangdong University of Technology ~Guangzhou
510006 China; 2. Joining and Welding Research Institute O-
saka University Osaka 567-0047 Japan) . pp 1 -4

Abstract:  An algorithm was proposed to predict the weld
seam deviation in high-power fiber laser ( maximal laser power

10kW) welding of type 304 austenitic stainless steel. A high—

neural network
Deyong'

speed camera was employed to capture the infrared-images of the
molten pool in welding process. The eigenvectors such as keyhole
centroid keyhole configuration parameter heat accumulation
effect parameter and so on reflected the deviations between the
laser beam and the weld seam position which were applied as
the inputs of a RBF( radial basis function) neural network and a
RBF neural network model was established to predict the weld
deviations. The eigenvectors of weld deviations were sampled to
train the prediction model and the established prediction model
was tested by the fiber laser welding data. Experimental results
showed that the founded model could predict the deviations be—
tween the laser beam and the weld seam position during the high—
power fiber laser welding.

Key words:  high-power fiber laser welding; RBF neural

network; weld seam deviations; prediction

Effect of magnetic-control arc sensor on weld width of sub—
HONG Bo LI Lin LI Xiangwen MA
Jinhai ( Mechanical Engineering College
Xiangtan 411105 China) . pp 5 -8
Abstract:  Based on the magnetic-control arc sensor mod—

el the mathematical model of weld for thin wire submerged arc

merged arc welding

Xiangtan University

welding was established to track seam. By using the mathemati—
cal model the variation of weld width at the transverse alterna—
ting magnetic field was studied. The influencing curve of excita—
tion frequency and current on weld with was obtained by experi—
ments and the simulation results and that of experiments were
compared. The results showed that the weld width increased with
increase of excitation current and decrease of the excitation fre—
quency. The simulation results are basically consistent with the
experimental results which verifies the correciness of the model.
The studies will provide the necessary theoretical guidance for the
designment and development of the magnetic—control sensor and
seam tracking system for thin wire submerged arc welding.

Key words:  submerged arc welding; mathematical mod—

el; seam tracking; weld width

Application of control parameter in sinusoid modulation
pulsed MIG welding of aluminum alloy WEI Zhonghua

LONG Peng CHEN Xiaofeng XUE Jiaxiang ( School of Me—
chanical & Automotive Engineering South China University of

Technology Guangzhou 510640 China) . pp 9 - 12

Abstract:

terial like aluminum alloy which required low energy input and

Based on the difficulties in welding of light ma—
other requirements the control parameter relationship formula
was established for sinusoid modulation pulsed MIG welding of a—
luminum and experiments were used to validate its correctness
and practicability. Due to the characteristics of sinusoidal wave—
form such as infinite derivative continuity eternal periodicity and
less controlled variable the modulation pulse waveform can real—
ize to effectively and precisely regulate welding energy and the
stable and high quality fish scale weld seam can be obtained.
While experiments indicated that the change range of m value in
the relationship formula is from 2 to 3. There are advantages in
sinusoid modulation pulse MIG welding such as wider parameters
matching range less interference from external working environ—
mental factors which lays the theoretical foundation for the pa—
rameter unification exploitation in the sinusoid modulation pulsed
MIG welding process.

Key words: pulsed welding; sinusoid modulation; perio—

dicity; stability

Influence of powder-feeding mode on microstructure of WC
SONG Zili' DU Xiaodong'

School of Materials Science

reinforced composite coating
WANG Jiaqing” ( 1.
and Engineering Hefei University of Technology Hefei 230009
China; 2. Institute of Materials
Institute Hefei 230009 China) . pp 13 - 16
Abstract:

prepared by using plasma surfacing process with two different

LI Lianying'
Anhui Electric Power Research
WC reinforced Ni-based composite coating was

power-feeding modes of synchronous feeding and back feeding.
The microstructure phase structure and chemical compositions
were analyzed by scanning electron microscopy ( SEM)

diffractometer ( XRD)
(EDS) . Results showed that the microstructure consists of WC

X-ray

and energy dispersive spectrometer

particles embedded in hypoeutectic matrix. Compared with syn—

chronous feeding less dissolution of WC less primary phases
WC W,C with finer microstructure and greater concentration
gradient of elements were observed in the composite coating with
backHeeding process.

Key words: WC composite coating; power-feeding mode;

dissolution; microstructure

Adaptive online detection on dynamic characteristics of arc
welding power supply based on complicated dimensionality
reduction of correlation and time consumption GAO Li-
wen' > XUE Jiaxiang' CHEN Hui' WANG Ruichao' LIN
Fang' ( 1. School of Mechanical and Automotive Engineering
South China University of Technology Guangzhou 510640 Chi—
na; 2. College of Information Technology Guangzhou University
of Chinese Medicine Guangzhou 510006 China) . pp 17 -20
Abstract: A complicated dimensionality reduction of cor—

relation and the time consumption was put forward which real—



