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Fig. 1 Specimen of resistant spot welding
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Fig. 2 Shear specimen of resistant spot welding joints

i H 3 SEM) X 5 452 L MR 7 22 T OV 55043
I AR SR P TR 1 5 0 AT 4007 , 9 AL
YEFS 300 55 9 H B AT EL.

2 RBERREMN

2.1 HEEREEE RS EERLS
R R A5 550 2 3 A 2 b b S i
FEROBSLANEE | R, P07 1 45500, i b
0 P T P JROREL B 0 L 2 o Ml b, AL 5
BOH R i T — 50 EE T A Ak
1 2R 4. A1 2 MR TE SR R T S
SV AS T O 1 9] 530 T 250 .

F1 BREHEERFER
Table 1 Indentation morphology changes of electrode tip
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Fig. 3 Effect of spot-welding number of uncoated elec—
trode on shear strength of joint
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Fig. 4 Effect of spot-welding number of coated electrode
on shear strength of joint
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Fig. 5 Appearance of uncoated and coated electrode at
300th points
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Fig. 6 Morphology of uncoated and coated electrode at
300th points
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Fig. 7 Appearance of uncoated and coated electrodes af-
ter failure
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Fig. 8 Morphology of uncoated and coated electrode after

failure
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tail of the weld pool and the slag are effectively divided in the
way mentioned above, which is superior to the segmentation
method based on Sobel operator and single fractal dimension al-
gorithm.

Key words: fractal dimension; arc welding; multi-scale

fractal; weld seam formation; welding pool image segmentation

Extracting weld seam by Hough transform based on dynam-
DENG Jingyu, QIN Tao, ZHANG Ke, JIN Xin
( Shanghai Key Laboratory of Laser Manufacturing & Material
Modification, Shanghai Jiaotong University, Shanghai 200240,
China) . p 37 -40

Abstract:

image in the seam tracking process and the coordinates of the

ic windows

Based on the similarity of the former and later

previous pictures ” three characteristic points, dynamic region of
interested can be extracted from the current image. And the
range of Hough transform parameter space’s § parameter is deter—
mined by the value of 6, parameter of the previous image and
then each piece of dynamic image of region of interested is pro—
cessed by Hough transform. The dynamic window and limiting
Hough transform parameter space’s 6 range can significantly
speed up the search for an effective pixel and reduce the Hough
transform calculation. Experiments indicate that this method can
greatly increased computational speed and algorithm stability and
accuracy of fitted straight line, and meet the requirements of re—
al-time seam tracking.

Key words:  Hough transform; dynamic windows seam

tracking; line fitting

Hybrid interaction of laser and pulsed MIG arc and its in—
fluence on metal transfer WEI Huiliang', LI Huan',
WANG Xuyou®, WANG Wei®, GAO Ying’( 1.
boratory of Advanced Joining Technology, Tianjin University,
Tianjin 300072, China; 2. Harbin Welding Institute, Harbin
150080, China; 3. Tianjin Key Laboratory of High Speed Cut—
ting and Precision Machining, Tianjin University of Technology
and Education, Tianjin 300222, China) . p 41 —-44

Abstract:  Experiments were conducted to research the

mutual effect, the interaction of laser and MIG arc and the influ—

Tianjin Key La-

ence of the addition of laser on the form of MIG arc and the type
of metal transfer. The YAG laser and pulsed MIG hybrid welding
system was established. In addition, high-speed photography
system was used to observe the arc behavior and metal transfer,
with the current signals and voltage signals of the arc collected
synchronously. It was found that the metal transfer mode changed
from one droplet per pulse to one droplet every two pulses with
the addition of laser to MIG welding. Pulsed MIG arc could be
apparently attracted by laser. The decrease of the verticaldorce
component of plasma force which could promote metal transfer
was the main reason that caused the decline of the frequency of
metal transfer.
Key words:  hybrid welding; metal transfer; high-speed

photography

Wettability enhancement of Al-Si brazing filler on stainless

steel using plasma Al ion implantation WANG Guowei,

XU Muzhong, TIAN Xiubo, GONG Chunzhi, YANG Shigin
( State Key Lab of Advanced Welding & Joining, Harbin Institute
of Technology, Harbin 150001, China) . p 45 -48

Abstract: MEVVA ion source was used to implant Al di-
rectly into stainless steel to improve the wettability of the filler
metal. The surface chemical composition of the implanted layer
was characterized by X-ray photoelectron spectroscopy ( XPS) .
The wettability of BAI88Si on stainless steels was investigated by
metallographic microscope and scanning electron microscope
( SEM) . Aluminum was observed within the top surface of stain—
less steel after ion implantation. BAI88Si did not wet on unmodi—
fied stainless steel at 600 C and 610 °C. If the temperature was
elevated to 650 °C, the BAI88Si solder demonstrated some wetta—
bility on unmodified stainless steel with the wetting angle of over
40°. Al ion implantation plays an important role on the improve—
ment of wettability. With implantation dose of 9 x 10" jons/cm’
and the extraction voltage of 40 kV, BAI88Si exhibits good wetta—
bility on implanted samples, even at 600 “C. A wetting angle of
about 20° was achieved and satisfied the brazing demand of alu—
minum onto stainless steel.
MEVVA source; ion implantation; BAI88Si;

wettability; stainless steel

Key words:

He and He + CO, double shielded TIG welding process
QIN Mingpeng, LI Dongjie, LU Shanping ( Shenyang National
Laboratory for Materials Science, Institute of Metal Research,
Chinese Academy of Sciences, Shenyang 110016, China) . p 49
-52

Abstract: He and He + CO, double shielded TIG welding
process was proposed to study the electrode protection and weld
shape variations of O0Cr13Ni5SMo low carbon martensite stainless
steel used for hydraulic turbine runners. Pure inert gas( He) as
inner layer, avoids the electrode directly contacting the outer lay—
er active gas( CO,) and being oxidized. Addition CO, to the out—
er layer shielding gas provides a surface active element ( oxygen)
which dissolves into the weld pool to change the Marangoni con—
vection mode and weld shape. The results show that the electrode
is successfully protected, and Marangoni convection changes
from outward to inward to produce a deep and narrow weld when
the weld oxygen content is between 0. 007 6% ~0.012% in weld
metal. The double shielded TIG welding is more than twice the
welding efficiency of the conventional TIG welding.

Key words: electrode protection; weld shape; oxygen

content; marangoni convection

Investigation on life of coated electrode and traditional elec—
trode for resistant spot welding of Zn-coated steels 70U
Jiasheng, WANG Tao, SHEN Qiao, CHEN Zheng ( Provincial
Key Lab of Advanced Welding Technology, Jiangsu University of
Science and Technology, Zhenjiang 212003, China) . p 53 - 56

Abstract:

deposited on to the end surface of a traditional Cr-Zr-Cu resistant

A nickel and a metallic ceramic coating were

welding electrode in order to increase the life of electrode for re—
sistant spot welding of Zn-coated sheet steels. The life of the coa—
ted electrode was approximately two and half times than that of

the uncoated electrode under the same experimental conditions.
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The coated electrode had higher ability to prevent the electrode
from plastic deformation during welding compared with the un-—
coated electrode. In addition, there were much more pitting,
cracking, intermetallic alloy layer and self-healing layer on the
end surface of un-eoated electrode. As a barrier, the coatings on
the surface of electrode could effectively prevent the adhesions,
stripping, and then significantly reduce the diffusion of Zn from
the surface of the electrode into the Cr-Zr-Cu electrode to form
brittle intermetallic compounds.

Key words:  Zn-coated sheet steel; resistant spot weld—

ing; coated electrode; metallic ceramic coating; electrode life

Control system for electron beam synchronous scanning
based on CPLD PENG Yong', WANG Kehong', ZHOU
Qi', WANG Yajun®, FU Pengfei’ ( 1. School of Materials Sci—
ence and Engineering, Nanjing University of Science and Tech—
nology, Nanjing 210094, China; 2. School of Mechanical Engi—
neering and Automation, Beijing University of Aeronautics and
Astronautics, Beijing 100083, China; 3. National Key Laborato—
ry of High Power Beam Processing Technology, Beijing Aeronau—
tical Manufacturing Technology Research Institute, Beijing
100024, China) . p 57 -60

Abstract:  For the quality diagnosis of electron beam in
range from 5 mA to 60 mA of a highvoltage electron beam weld-
ing machine, a CPLD( Complex Programmable Logic Device) —
based control system of electron beam high-speed scanning was
established by means of analyzing the principle of electron beam
scanning in the electromagnetic deflection coils. The control sys—
tem consists of industrial PC, CPLD chip, DAC ( Digital to Ana—
log Convertor) , low pass filter circuits, optical isolation circuits,
power amplifiers, electromagnetic deflection coil and external
circuits of CPLD. The system controls the special phase relation—
ship between the two waveform and the trigger and sampling fre—
quency of the acquisition card. The scanning frequency can be
adjusted within the range 0 ~15. 6 kHz. The amplified power is
the constant current mode and its maximum output current is 5
A. The signal parameters can be adjusted to change the scanning
path of electron beam without changing any hardware circuit, so
it is highly flexible.

Key words: electron beam welding; CPLD; synchronous

scanning; beam quality

Friction-stir welds ( FSW) of spray formed 7475 aluminum
YAN Keng, SHI Chao ( Provincial Key Lab of
Advanced Welding Technology, Jiangsu University of Science
and Technology, Zhenjiang 212003, China) . p 61 —64
Abstract:  Friction-stir welds ( FSW) of spray formed

7475 aluminum alloy plate with 4 mm thickness were studied.

alloy plate

The shapes and dimensions of FSW tools as well as welding pa—
rameters were optimized based on mechanical tests and micro-a—
nalysis. Experimental results show that good-appearance welds
can be achieved by optimal welding parameters. However, fin
and groove defects appear if the welding parameters are not ap—
propriate. It also shows that the mechanical properties of the
joints are affected by the welding parameters. Some relations be—
tween the mechanical properties and the welding parameters were

established. As the rotating speed is 1 200 r/min and the weld-

ing speed is 80 mm/min, the good weld is achieved and the ten—
sile strength of the weld reaches 442 MPa.
Key words:  spray formed 7475 aluminum alloy; FSW;

technique; mechanical property

Influence of Ni on microstructure and processing perform—
ance of Ag-Cu-Sn-n brazing alloy XU Jinfeng' , ZHANG
Xiaocun', ZHAI Qiuya', DAI Weigang’( 1. School of Materials
Science and Engineering, Xi‘an University of Technology, Xi‘an
710048, China; 2. Changshu Shuanghua Electronic Co. , Lid. ,
Changshu 215500, China) . p 65 -68

Abstract:

cessing performance of Ag-Cu-Sn-n brazing alloy was investiga—

Influence of Ni on the microstructure and pro—

ted. The microstructures of Ag-Cu-Sn-n of solder were composed
of B—Cu coarse dendrite, ( a-Ag) distributing in the interdendrit—
ic space and little Ag;Sn. By adding Ni element, the grains re—
fined, the melting point rised a little, and processability was in—
fluenced evidently. With Ni content increasing, rate of deforma—
tion is bigger, processability of brazing alloy is better. As Ni
content was 0.2% , the rate of deformation reached maxinum. Ni
content sequentially increasing, microstructures of brazing alloy
are becoming bulkily, and processability is worse. With 0. 2%
Ni Content, the temperature of solidus and liquidus of alloy foils
increased respectively by 18 C and 8 °C, the temperature inter—
val decreased by 20 °C. After annealing treatment, brazing alloy
with 0.2% Ni can be rolled into foils of 50 ~80 wm thickness.
Key words: lower silver electrical vacuum brazing filler;

melting point; microstructure; processability

Wettability and microstructure of Sn-Ag-Cu-In solder
WANG Jianxin, YIN Ming, LAI Zhongmin, LI Xue ( Province
Key Lab of Advanced Welding Technology, Jiangsu University of
Science and Technology, Zhenjiang 212003, China) . p 69 —72
Abstract:  In order to improve the properties of Sn4.2Ag—
0. 6Cu solder, small amount of In (0 ~1.0% ) was added to the
base alloys, the melting temperatures of alloys were tested, and
the effect of In on the wettability and microstructure of solder al—
loy was studied. The melting temperature decreases with the ad—
dition of In. At the same soldering temperature, the lower melt—
ing temperature is, the higher superheat is, thus the viscosity of
liquid solder is decreased and fluidity is improved. The zero time
of Sn-.2Ag0.6Cu in air is below 1s at 260°C , while the zero
time of Sn-.2Ag-0.6Cu.Oln in N, atomsphere is below 1s at
250°C, meeting the demand of TPC/EIA J-STD-003B. The
Ag;Sn in Sn-.2Ag-0. 6Cu alloy becomes coarser with 1.0% In
added, which is harmful to the mechanical properties. Thene-
fore, the content of In addition into the Sn-.2Ag-0. 6Cu is not
higher than 1.0%.
Key words: leadree solder; wettability; microstructure
SMT soldering image denoising based on wavelet packet
transform and adaptive threshold ZHAO Huihuang'?,
ZHOU Dejianz, WU Zhaohua®, LI Chunquam3 , LI Kangman1
(1. Department of Computer, Hengyang Normal University,
HengYang 421008, China; 2. School of Mechano—lectronic En—
gineering, Xidian University, Xi“an 710071, China; 3. School

of Mechanical and Electronical Engineering, Guilin University of



