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Mo, Si and Fe formmed FeMoSi and Fe,Si phases with heat treatmeat
for 30 or 45 min.
Key words:

coating; facies evolution

plasma spraying; vacuum heat treatment; MoSi,

Wettability of lead-free sdders of Sn-Zn-x Al CHEN Wenx-
ues XUE Songbai WANG Hui, HU Yuhua (School of Materials
Science and Technology, Nanjing University of Aeronautics and As-
tronautics Nanjing 210016, China). p37— 40 44

Abstract: At different temperatures the wettability of lead-
free solders of Sn-9Zn- xAl was tested by means of wetting balance
method in air and N, amospheres. Effects of addition of Al, atmo-
sphere and temperature on the wettability of lead-free solders of Sn-
Znr xAl were studied. The results indicate that with the addition of
Al the wettability of Sn-9Zn lead-free solders is mproved obvious
ly. With the ZnCl,-NHCl flux, the optimal addition of Al is about
0. 02wt. %, and with the non-cleaning flux, the optimal addition of
Al is about 0. 005wt. %. In N, atmosphere, the wettability of solder
on Cu substrate was extremely improved because the swface tension
of the Cu substrate increases and the oxidation of the solders de-
creases the surface tension of the solders decreases. With the in
crease of the temperature, from 215 C 10245 C, the wettability of
the solders is improved due to the decrease of the surface tension of
the solders.

Key words: lead-free solder; Sn-Zn; Al; wettability; nitro-

gen

Upper limit of coated amorphous foils explosive welding
SUN Yuxin'’, FU Yanshu', LI Qiang"?, WANG Jinxians',
ZHANG Xiaoli' (1. National Key Laboratory of Transient Physics
Nanjing University of Science and Technology, Nanjing 210094
Ching 2. The 27th Research Institute of CETC,
450000, China). p41— 44

Abstract: The tempemture field of foil explosive welding was

Zhengzhou

simplified to one dimension norrsteady heat conduction the temper-
ature of welding interfaces was given and changed with time. With
introduction of the themmo-sofiening model at welding interfaces and
according to the time of the tensile wave arnived at the interface, the
binding strength can be confirmmed. Analy ses indicate that the materi-
al ciystallized limit and binding strength of coating material with
based metal and welding inteface are the most important factors
which contwol the upper limit of explosive welding. The Fe-based
amorphous foil coated with copper was researched. During the exper-
iment designing, ideas of damage mechanics were used to set defects
to accelerate the decaying of tensile wave. The relationship between
the tensile wave strength and impact velocity was simulated by LS-
DYNA, then the three upper limits were caclculated by the im portant
factors and the minimum of them was the upper limits.

Key words:  explosive welding upper limits; tensile wave;

themo-softening; interface strength

Analysis of interfacial fracture of resistance spot welding of du

al-phase steels ZHANG Xiaoyunn ZHANG Yansong LAI Xin-
min, CHEN Guanlorg (School of Mechanical Engineering, Shanghai
Jizotong University, Shanghai 200240 China). p45— 48

Abstract
during the cooling stage of spot welding can make the weld nugget

The transformed martensite of dual-phase steel

very brttle and result in interfacial fracture which was inspected by
destructive methods. This failure mode can reduce the static strength
and fatigue life of the weld. 1. 4 mm DP600 sheets were taken as an
example, percentage of residual area in the whole nugget is used to
evaluate the interfacial fracture magnitude. Then orthogonal test is
used to analyze the irfluence of welding parameters on fracture mag-
nitude. Afier single factor analysis, it can be concluded that the
welding current is the most important factor that influence the weld-
ing magnitude. Using interaction analysis the optimized welding pa-
rameters can be obtained. Experiments are conducted to validate that
the modified welding parameters can reduce interfacial fracture mag-
nitude effectively.

Key words:  rsistance spot welding; dual-phase steel; in-

terfacial fracture; orthogonal experiment design

Preparation of Fe" /TiO2 nanopowders by plasma spraying with
liquid feedstock XU Dapeng, LEI Ali FENG lLajun, YANG
Shichuan (School of Material Science and Engineering, Xi’ an Uni-
vemity of Technology, X{ an, 710048, China).p49— 52

Abstract

dopant matenial into precumsor of liquid plasma spray. The powders

TiO, nanopowders were modified through adding

were characterized by transmission electron microscopy (TEM), X-
ray diffraction (XRD) and X-ray photoelection spectroscopy (XPS).
The results showed that iron-doped TiO, nanopowders can be pre-
pared by liquid plasma spray, the prepared powders is in the range
of 10— 35 nm with spherical shape or near spherical shape and the
powders were composed of mixed crystal of anatase and mtile when
imon content is less than 2. 0%, Feé'' accelerates the transition from
wtile phase to anatase phase and Fe, Ti;Oy is precipitated when iron
content is 10.0%. The iron doping can not cause long ranze waving
of average crystallite size of powders. There are O, Ti, Fe and C el-
ements in the prepared powders and the valency of Fe element is still
+3.

Key words:  TiO,; iron ion doping nanopowder; liquid

plasma spray

Microstructure and mechanical properties of Monel alloy/ copper
explosive dad interface YANG Yang CHEN Zhongping LI
Dahe, LIU Xiaohui (School of Materals Science and Engineering
Central South University, Changsha 410083, China). p53— 56
Abstract The Monel alloy/copper bimetal clad wd was
produced with the explosive cladding technique. The microstructures
and mechanical propetties of the bonding interfaces were analyzed by
means of optical microscope, scanning electron microscopy, energy
spectrum analysis and sheanng separate tests. The results showed
that the smooth bonding interface was transformed to a wavy bonding

interface as the explesive ratios increased. Deformation twins were



vV MAIN TOPICS, ABSTRACTS &KEY WORDS

2008, Vol. 29, No. 8

observed in the grains of the copper matrix, whose amount increased
with the increasing of the explosive ratio. There were a certain
amount of molten zones in the interface and fine columnar grains ex-
isted in this molten zone. EDS analyses indicated that diffusion did
not take place betveen bonding interfaces however, diffusion was
observed after annealing. The shearing fracture did t take place in
the bond interface but in the copper plates.

Key words:

face; microstiucture; mechanical properties

Monel 3110y/ copper; explosive cladding; inter-

Image processing and features extraction of molten pool for pipe
I Yuan?, WANG Qimglin', XU De’, TAN Min’( 1.
Information Science and Technology Institute, Beijing Institute of
Technology, Beijing 100030, China; 2. Key Laboratory of Complex
Systems and Intelligence Sciences Institute of Automation Chinese
Academy of Sciences, Beijing 100190, China). p57— 60

Abstract: A pool imaging system is desgned for pipe weld-

welding

ingg which can capture clear images of molten pool in grooves and
reduce the distuthances of arc light. Robust statistics method was
adopted for pool images preprocessing, and the splash in images was
inhibited. After segmentation and edge detection, intensty distribu-
tion of pool images and welding groove figures are selected as image
features and extracted. Then the deviation of the pool and groove is
detected and the vibration amplitude and frequency of molten pool
are calculated. Expenments of welding with image processing and
features extraction are conducted to verify the effectiveness of the im-
aging system and the proposed method.

Key words:  pipe welding; pool image processing; features

extraction; seam tracking

Welding direction and gap image processing in aluminum alloy
GTAW FAN Chongjian, SHEN Hongyuan 1IN Tao, CHEN
Shanben (School of Materials Science and Engineering Sharnghai
Jiaotong University, Shanghai 200240 China). p61— 64

Abstract;

al information of weld pool in alumimum alloy tungsten arc welding

For welding process information sensing, the visu-

was Investigated. By CCD optical sensor desgned independently,

the weld pool image was observed under arc light. After recovering
and smoothing the onginal degraded image, the recovered image
show more characters for next processing steps. Seres of algorithm
including automatic threshold segmentation, noise removing based on
8-neighbouthoods area threshold, total points statistics were per-
fomed to calculate gap area in the image coordinate system. After
thinnings Hough transformation was used to fit the gap points. The
fitted line direction is the welding direction. With the gap area and
the calibration result before welding the gap size can be obtained.

Key words;: GTAW; passive vision; gap; seam tracking

Feasibility of controlling welding residual stress and distortion
with tailing electromagnetic force XU Wei LIU Xuesong
FANG Hongyuan, XU Wenli, YANG Jianguo (State Key Laboratory
of Advanced Welding Production Technology, Haibin Institute of
Technology, Hatbin 150001, China). p65—68

Abstract  New idea to control welding residual stress and
distortion with trailing impactive electromagnetic force was given. lis
feasibility was discussed by simulaion with the finite element analysis
software ANSYS in the case of using flat spiral coil. The idea is the
following the inductor is located near the welding torch over the
weldment and moved with the welding torch duning welding. There is
the rapidly changing current with high peak value in the inductor.
And then ther is the changing magnetic flux and the eratic current
in the weldment. The electromagnetic force is gene rated between the
inductor and the weldment. The welding residual stress and distortion
will be controlled if the high temperature weld and the metal near the
weld can be extended by the electromagnetic force. The simulation
results show that the weldment is repelled by the coil owing to the
axial electromagpetic force of flat spiral coil. And high temperature
metal is able to be extended by electomagnetic force. Therefore the
welding residual stress and strain could be contiolled based on elec-
tromagnetic force.

Key words;

distortion

electomagnetic force; residual stress; trailing

Investigation of in-situ formed Ti(C N) particle reinforced Fe-
based alloy composite coatings on adamite by laser cladding
QI Yongtian ZOU Zengda, WANG Xinhong: SHI Hanchao ( School
of Materials Science and Engineering Shandong Univesity, Jinan
250061, China). p69— 72

Abstract:
loy composite coating reinforced by Ti(Cs N) patticle on the sub-

A new method is realized to produce Fe-based al-

strate named Adamite steel through laser cladding technology. The
microstructure of laser cladding layer is analyzed by means of optical
microscopy (OM), X-may diffractionmetry (XRD), scanning elec-
tron microscopy (SEM), energy dispersive spectrometer (EDS) and
electron probe microscopy analyzer (EPMA). The microhardness of
laser cladding layer is measured by microhardness meter. The resulis
show that Ti(C, N) particle is intoduced by an in-situ metallurgcal
reaction of TIN partide and graphite powder during laser cladding
process. At the beginning of laser cladding process, TIN paiticle is
decomposed by high laser heat energys TIN—[ Ti [ N] . At the
same time, the new partice named Ti(Cy 3N 7)and Ti(CyNos)
comes into being by the following chemical combination reactions
[ T +[ C] =TiC [ Ti] +[ N] = TiN, xTC+ (1— x) TiN—>Ti
(C,N,_). The fine Ti(C, N) patticle is dispesed evenly in the
matrix. Size of the Ti(C, N) particle is within 0. I— 5 mm. The
shape of some Ti( G N) patticle is similar to otundity, and the other
is irregular shape. The microhardness of laser cladding layer is dis-
tributed within HV; , 800— 900.
Key words;

ding; Adamite roller

Ti(G N); TiN; imrsitu formation; laser clad-

Finite element analysis on the soldered joint reliability of FCB-
GA device GAO lili XUE Songbai, ZHANG Liang SHENG
Zhong (College of Materials Science and Technology, Nanjing Uni-
vemsity of Aeronautics and Astronautics, Nanjing 210016 China; ).



