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Table 1 Error results of S shaped weld seam

| 3] | 3y| ‘ 3l L/mm

1 0.59 0.16 2.57 .89

2 0. 04 0.62 1.58 .70

3 0.21 0.55 1.05 .20

4 0. 19 0.33 0. 98 .05
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Fig. 4 Experimental results of S-shaped weld seam 3 .37 0.79 127 ®
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Fig 5 Experimental results of weld seam of cylinder butt joint
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Table 2 Error results of cylinder butt joint welding seam
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20087 VOI. 293 No. 12

010051, China; 2. Baotou North Engineering Development Co.,
Lid, Baotou 014033, China). p57— 60

Abstract: The 7A52 aluminum alloys of 40mm in thickness
were welded by usng Twinwire gas shielded arc welding ( DWG-
SAW) with ER5356 filler, and the micmwstructure of the weld seam
was analyzed. Meanwhile, according to the actual application envir-
oment the base metal and the weld seam were studied in 3. 5%
NaCl solution after welding. Results show that the micwostmucture of
the seam welded by DWGSAW is composed of a (AD+B (MgZn,),
which the ciystal grain is compact and petty, and the center of the
weld is equiaxed grain. The comosion resistance of 7A52 aluminum
alloy is liable to pitting corrosion in humid environment containing
chloride ion. However, a thin and condense aluminum oxide film is
formed on the corroded surface, which is beneficial to increasing the
corwosion resistance of the 7A52 aluminum alloy. The corosion re-
sistance of the weld seam is better and the pitting cormwsion is rare on
the corroded surace.

Key words:  7A52 aluminum alloy; double-wire gas shielded

arc welding; microstructure; corroson resistance

Solidification crack of SnAgCu lead-free sdder joint DONG
Wenxing, SHI Yaoww XIA Zhidong LEI Yongping GUO Fu LI
Xiaoyan (School of Materials Science & Engineerings Beijing Uni-
vemsity of Technology, Beijing 100124 China) . p61— 63, 68
Abstract:
SnAgCu solder joint on the print circuit board (PCB), solidifi cation

In order to investigate solidification crack of

cracks during solidification are regenerated, the process of the solidi-
fication crack formation on the designed specimen is simulated, and
the effect of the small element additions on the solidification crack
formation of SnAgCu solder joint is researched. Experimental results
indicate that some solidification micro-cracks exist significantly on
the mini SnAgCu solder joint. The solidification crack susceptibility
of Sn-Ag-Cu solder alloy is evaluated by the total crack length of the
solder joint, adding trace amounts of Ni and Ce element can depress
the solidification crack formation of the solder joints but adding P
element can aggravate the solidification crack formation of SAC305
solder joint and make the crack length evidently increase.

Key words:
crack

lead-free solder; SnAgCu solder; solidifi cation

Algorithm of weld seam feature detection for remote welding
ZHAO Huihui, LIANG Zhimin GAO Hongming. WU Lin (State
Key Laboratory of Advanced Welding Production Technology, Harbin
Institute of Technology, Haibin 150001, China). p64— 68
Abstract:  An algorithm of weld seam feaure detection was
presented  which was applied to stereo matching of stereo vision sys-
tem for remote welding. Firstly, the bottonr hat trandommation in
grey-scale moiphology was used to preprocess the image, making the
weld seam section more distinctive, and Canny edge detection and
close operation were employed to obtain a pixel level closed edge of
weld seam; secondly, the edge data was filtered according to conti-
nuity and limited width of the weld seam edge finally, the sub-pixel

weld seam edge data was gained by fitting a cubic snoothing spline

to the filtered edze data. With the detected sub-pixel weld seam
stereo matching and 3D reconstruction experiments were performed.
The results show that the algonthm is rapid exact and robust to
noises.

Key words:

sion; weld seam feature detection

remote welding; 3D reconstruction; stereo vi-

Effect of relative position of laser beam and arc on formation of
weld in laser-MIG hybrid welding GAO Zhiguo, HUANG
Jian LI Yaling WU Yixiong (Shanghai Key Laboratory of Materials
Laser Processing and Modification, Shanghai Jiaotong University,
Shanghai 200240, China). p69— 73

Abstract  In order to weld high reflectivity aluminun alloy
5083H116 by laser-MIG hybrid welding process the effects of the
front and behind relative position of laser beam and arc on the forma-
tion of weld were analyzed. The laser beam incidence angel will seri-
ously affect the weld formation both surface and inside corresponding
to different formation mechanism. When the laser beam is in front of
the arc in the welding direction the weld surface is full uniform.
While the arc is in front of the laser beam in the welding direction
the inclined trench will appear on the weld suface. With the help of
EDX and micwo hardness analysis the Mg content shows a gradual
increase from the weld upside surface to the underside swface, but
the weld hardness is slight difference. The weld hardness of upside is
less than that of undeside for the laser beam in front of the arc in the
welding direction; the weld hardness of upside is higher than that of
undeside for the arc in front of laser beam in the welding direction.
Meanwhile, there is the black substance on the weld suface after
welding and it is confined as oxide of aluminum and magnesium by
the EDX.

Key words:  aluninum alloy; weld formation; laser-MIG hy-

brid welding; laser incidence angle

Structure and electrochemistry corrosion behaviors of microarc
oxidation on aluminum  WANG Zhiping', SUN Yuho', DING
Kunying', LIU Jia's CAI Xun® (1. College of Sciences Civil Avia-
tion Universty of China Tianjin 300300, China; 2. School of Ma-
terials Science and Engineering Shanghai Jiaotong University,
Shanghai 200240 China). p74— 76

Abstract

was obtained on the aluminum surface in a silicate electrolyte by mi-

The thick, dense and ultra-hard ceramic coating

crwarc oxidation. The surface morphology and cwss section of ceram-
ic coating were observed by SEM, the hardness and Young s modu-
lus of ceramic coating were estimated by nano-hardness tester; and
the electrochemistty cormsion behaviors of ceramic coating were
evaluated using polarization curves. The results show that the highest
suface hardness of ceramic surface coating is 25. 3 GPa; the hard-
ness and Young s modulus of cross section of coating distribute simi-
larly, both of them decrease from interface to suface of the coating;
from the results of electrochemisttys micwarc oxidation is effective
method to form an anti- corsion pmotective film on aluminum.

Key words:

ing; electrochemistry comosion behaviors

aluminum; microarc oxidation; ceramic coat-



