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Fig 4 Corrosion produds and EDS of base metal
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Fig. 5 Cormosion products and EDS of weld seam
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link programs of the hardware diver. The AAES experimental results
show that the system not only correctly collects arc voltage, welding
current and AAES at high speed synchronously, but also displays the
real-time graph of the signals. The whole AAES collecting platform
will lay the foundation for further studying on the arc acoustic emis-
sion mechanism in the pipe TIG welding.

Key words:  pipe welding; arc acoustic emission; LabVIEW
Morphological analysis of interfacial reaction layers in Mo foil
and Al foil jointing by diffusion bonding YANG Weihua', LI
Jinglong', XIONG Jiangtao', ZHANG Fusheng', LU Xuechao® (1.
Shaanxi Key Laboratory of Friction Welding Technologies North-
western Polytechnical Univewsity, Xi’ an 710072 China; 2. China
Academy of Engineering Physics, Mianyang 621000, China). p41—
45

Abstract: Mo foil and Al foil were joined by diffuson bond-
ing at 600 C and 20 MPa for holding 50 min to 6 h to study the
evolvements of the interface reactions at Mo-Al solid-solid interface.
The results show that the new phases nucleate and form beneath the
Mo substrate skin layer of 0. 5—0.7“m, then teare and lift off the
Mo skin, turn to be island-like, and grow into Al substrate with Mo
skin sandwiched. Initially, the reaction layers are not plane and like
islands distibuting along the interface, of which the growing rate is
faster in longitudinal than in honzontal; with the islands further
MoAl; and
MoAl,,» amse in sequence from Al-Mo interfacial reaction. When Al

growing and joining together, three layers Mo, Al
element is consumed MoAl, phase grows up and forms a new layer
between Mo, Alg layer and MoAl; layer. At last, MoAl,, and MoAl
are consumed and disappear with Mo3Als layer and MoAl, layer left
on the interface.

Key words; Mo Alg; MoAls; MoAlj»; interfacial reaction;
diffusion bonding

Weld softening zone width of 20MnSi controlled coding bar

LIANG Zhifang"?>, WANG Yingna"?, LI Wushen’, 1IU Zhaoh-
ui', ZHANG Li'(1. North China Institute of Science & Technology,
Beijing 101601, Ching 2. Tianjin Univesity, Tianjin 300072
China). p46— 48

Abstract:  When the 20M 1Si controlled cooling bar is weld-

ed, there is a softened zone in the heat affect zone. The softened
zone can diminish the load-bearing ability of the bar. By means of
controlling the weld process variables and self-temper temperature,
the weld-softening zone width can be contwlled, and then the load-
bearing ability can be mpwoved. The rlation model between the
self-temper temperature and the welding parameters is gotten and an
alyzed by using the C.M. Adams formula. The results show that the
weld-softening zone width decreases as the self-temper temperature
increases, the weld-sofiening zone widens as the preheating tem pera-
ture or the heat input increases, and the weld-softening zone of the

smaller diameter of bar is wider than that of the bigger diameter of

bar.
Key words:

heat affect zone; softened zone

controlled cooling; self-temper temperature;

Twin microstructure phase and formation mechanisms of alumi-
ZHANG Wei', PANG Bijun’, ZHANG Jinmin’
(1. Depatiment of Mechanical and Electical Engineering Tuoyang
Luoy ang 471023, China; 2.
Mathematical Science College, Luoyang Nomal Univesity, Luoyang

nized coating
Institute of Science and Technology,
471022, China; 3. Laboratory of Electron Micwscopys

Ship Material Research Institute, Iuoyang 471039, China). p49—
52

Luoyang

Abstract
prepared by hot dip aluminizing method. The microstructure of Al, C,

The La-aluminized coating on 20-catborr steel was

phase in the coating was investigated through transmission electron
microscope (TEM) afier diffusion treatment at 850 C for 4 h. The
results indicate that the ALCs phases are rod-shaped and approxi-
mately sphericized, and the twinned ALC; phases exist in the coat-
ing. By using conversion matrix of twin index and the converson ma-
trix acting on tvin index, it is proved that the AL, C; phases are 180°
secondary wtation win with(003) as twinning plane and [ 001] di-
rection as winning axis. The long axis direction of rod-shaped AL Cs
phases is paralel to (003) plane and perpendicular to [ 001] direc-
tion, and its long axis direction is[ 210] direction. This shows that
there is 180 secondary mtation twin with (003) as twinning plane
and [ 001] direction as twinning axis in hexagonal system. The for-
mation mechanisn of the twinned Al,C; phases is also discussed in
the paper.

Key words;

fommation mechanism

hot dip aluminizing; diffusion treament; twin;

Wear behavior of plasma sprayed nanostructured WC-17Co
CHEN Hui's GOU Guoq-
ing', TIU Yan', TU Mingjing’ (1. Tnstitute of Materials Science and
Engineering, Southwest Jiaotong University, Chengdu 610031, Chi-

coatings at elevated temperature

na; 2. Institute of Materials Science and Engineering, Sichuan Uni-
vewsity, Chengdu 610041, China). p53— 56 60

Abstract  Wear is one of main materal failure forms. Nano-
stiuctured WC-Co coating technolagy is expected to become a key
technology to solve wearresistance of critical components in large-
scale equipments. Nanostuctured and ultra-fine WG-17Co coatings
were prepared by plasma spraying. The wear behavior at elevated
temperature and failure mechanism were investigated. The results in-
dicate that wear resistance at high temperature of the nanostructured
WG-17Co coating is much better than that of the ultra-fine coating.
The wear mechanism is different between the ultra-fine coating and
the nanostmuctured coatings which low-ductility cracking and abrasive
wear following with adhesive wear predominates in ulira-fine coating,
and adhesve wear following with abrasive wear predominates in
nanostctured coating.

Key words:

temperature wear

nanostiuctured coatings; WG 17Co;  elevated

Twin-wire welding technology and corrosion resistance of weld
seam for 7A52 aluminum alloy  XIE Ruijun’, CHEN Furong',
ZHANG Chuanchen', GAO Yunxi’ (1. College of Materials Science
and Engineering Inner Mongolia University of Technology, Hohhot
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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-



