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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



