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Fig. 1 Relationship between exposure time and determi-
nation of arc edge

12
—s— LN
-o-XHAE
E 8t A EENRINE
=
!
4L
n 6‘—‘;(_‘:"‘ - ‘{l-}# 1 L 1
40 80 120 160 200
L ITA

(a) AR R AN T EINAA . SMEEES

20A

50A  80A 120A 150A 200 A
(b) AR LA T UEOL)E M B

RNy

20A 50A  80A 120A 150A 200A
(c) AR HE L B SR T IERE AR M i IR

B2 BEsRSBilafErxR
Fig. 2 Effect of welding current on arc edge
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Table 1 Spectrum information for spectrum diagnose
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Table 2 Effect of current on diameter of arc ion region acquired by spectrum diagnose
I d, /mm I dy, /mm 1 dy, /mm m dy; /mm Il| dy, /mm
I/A ( ArII 480.6 nm) ( ArI 696.5 nm) ( ArI 430.0 nm) ( ArI 696.5 nm) ( ArI 430.0nm)
25 1.2 2.4 2.2 5.2 5.0
50 2.4 3.8 4.0 6.4 6.2
80 3.6 5.2 4.8 8.2 7.8
100 4.4 8.0 7.4 11.2 10.4
150 6.4 9.8 96 13.4 12.6
2.4 3
Table 3  Effection region on diameter of pulse arc ac-
quired by spectrum diagnose
I I m
: d,/mm dy, /mm d,./mm
3.6 4.4 6.4
50 A 50% .
Arll 480. 6
nm Arl 430.0 nm 3
3.1
1 ms
1 ms 10
100 Hz
2.0 mm
1% ~2%
0.2 mm/
. 10% .
3 0.2 mm.
3.2
. 5% )
TIG Ha
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Table 4  Electron density of arc center and regional
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of welding torch and the change of arc length was deduced and a
mathematical model was established for the arc length. Consider—
ing the characteristics and complexity of welding arc signal the
Gabor wavelet filter was used to eliminate the noise interference
and the feature vector was extracted from the sample data after
filtering and the dimension of data was reduced. The classifier
of welding torch attitude according to the principle of Euclidean
distance real-time identification of the spatial attitude of welding
torch was conducted with the steepest descent method of model
parameters. The results show that the algorithm for recognition of
spatial attitude of welding torch with swing of rotating arc sensor
was simple and provided theoretical basis for improving the preci—
sion of welding seam tracking.

Key words:  spatial attitude; welding torch; rotating arc;

arc sensor; welding seam tracking

Low temperature sintering-bonding through in-situ forma—
tion of Ag nanoparticles using micro-scaled Ag, O composite
paste MU Fengwen' ZOU Guisheng' ZHAO Zhenyu'
WU Aiping'  YAN Jiuchun® Y. Norman Zhou' *( 1. Key Labo-
ratory for Advanced Materials Processing Technology ( Ministry of
Education)
University Beijing 100084 China; 2. State Key Laboratory of
Advanced Welding & Joining Harbin Institute of Technology
Harbin 150001 China; 3.
Mechatronics Engineering
N2L 3Gl Canada) . pp 38 —42

Abstract:  In order to reduce the cost of using Ag nanop—

Department of Mechanical Engineering Tsinghua

Department of Mechanical and

University of Waterloo Waterloo

article paste as bonding materials in electronic packaging micro—
scaled Ag,0 powders were mixed with triethylene glycol ( TEG)
to form a paste to replace the Ag particle paste. The reaction
mechanism of in-situ formation of Ag nanoparticles the sintering
characteristics of micro-Ag, O paste at low temperature and the
bonding of Ag-coated Cu bulks using this paste were investiga—
ted. The results reveal that the Ag, O particles in the paste were
more easily transformed into Ag nanoparticles than micro-Ag, O
itself and with increasing the sintering temperature more Ag
nanoparticles formed and grew larger by sintering accompanied
with some gaseous products which could escape easily. The effect
of sintering-bonding time on the strength of joints fabricated at
250 °C under a pressure of 2 MPa was analyzed. The average
shear strength of the joints increased with sintering-bonding time
and reached about 24 MPa when the sintering-bonding time was 5
min. And the microstructure of the fractured surface and the
cross-section of typical joints made at 250 “C under 2 MPa were
also examined.
Key words: silver oxide; in-situ formation; Ag nanopart—

cles; sintering bonding

Diagnosis of welding arc ionization region and boundary

XTAO Tianjiao SONG Yonglun LI Chao YAN Sibo ( School
of Mechanical Engineering and Applied Electronics Technology
Beijing University of Technology Beijing 100123  China) . pp
43 -47

Abstract:
tric energy to heat energy by gas discharging and the scale of

Welding arc as a heat source converts elec—

the arc ionization region as well as the effective range of the arc
determines the distribution of its energy density. In this paper
the quantitative detection of argon atoms and argon-ion line inten—
sity were achieved by emission spectroscopy diagnostic method
and the arc ionization region and the gas atom excitation radiation
boundary scale were obtained. The measurement not only over—
came the problem that the arc could not be quantitatively tested
with camera due to exposure factors but also could be used for
observation of pulsed arc. The results provide the basis for better
understanding arc physics and modeling the arc.

Key words: tungsten inert gas welding; arc boundary; i-

onization region; arc geometric pattern; spectroscopy diagnostic

Corrosion and wear behavior of wire-arc sprayed Ni-based
coatings  ZHAO Xiaozhou' ZHOU Zheng'
ZHAO Qiuying® LI Ran' JIANG Jianmin'( 1. College of Mate—
rials Science and Engineering Beijing University of Technology
Beijing 100124  China; 2. Postdoctoral Research Station of Me—
chanical Engineering Beijing University of Technology Beijing
100124 China) . pp 48 —52

Abstract:

prepare coatings by wire-arc spraying on SA 213-T2 substrate in

HE Dingyong'

A new Ni-based cored wire was designed to

order to solve the corrosion and wear problems in waste-to-energy
( WTE) plants. According to X-ray diffractometry ( XRD) and
scanning electron microscopy ( SEM) analysis the as-deposited
coatings with low content of oxide phases presented uniform and
dense layered structure with porosity at around 3% . The wear re—
sistance of the designed coating about 7 times higher than that
of the substrate was measured by a rubber wheel abrisive testing
machine. Thermo—gravimetric technique was used to investigate
the high-temperature corrosion behavior of the coatings in molten
salt environment ( Na,SO, — 10% NaCl) at 800 °C in a muffle
furnace. As a result the weight gain curve of the coating fol-
lowed the parabolic law and presented extremely lower corrosion
rates comparing with that of the substrate due to the formation
of Cr,0; and NiCr, 0, oxide films on the surface which prevented
the diffusion or penetrating of corrosive species. Consequently
the developed coating could provide much better corrosion resist—
ance properties than SA213-I2 substrate.

Key words: Ni-based coating; arc spraying, microstruc—

ture; hot corrosion; wear behavior

Recognition of weld flaw based on feature fusion of ultrason-
HU Wengang GANG Tie ( State Key
Laboratory of Advanced Welding and Joining Harbin Institute of
Technology Harbin 150001 China) . pp 53 —56

Abstract:

the inner flaws of materials

ic signal and image

Ultrasonic testing is widely applied to detect
but it is still difficult to recognize
the flaw properties. In this paper a new method for flaw recogni—
tion based on feature fusion of ultrasonic signal and image was
proposed. The detection data was used to identify the weld flaw
by the data fusion of ultrasonic signal feature and morphological

feature. The welds containing defects such as hole slag crack



