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Fig. 3 Microhardness profie of the composite coating
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Fig. 4 Wear loss-time curves of composite coating and Ti alloy
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Abstract:
carried out usng diode-laser oldering sy stem and IR reflow soldening
with SuPb  SnAgCu, SnAg and the tensile strengths of soldered

joints were measured by Micwo-joints Tester. The results indicate that

Soldering expenments of fine pitch devices were

mechanical properties of fine pitch devices soldered joints with laser
soldering system is better than that of fine pitch devices soldered
joints with IR reflow soldering method especially for SnAg soldered
joints and the mechanical properties of lead-free soldered joints is
alwo better than that of StrPb solder. The characteristics of fracture
morphology of micro-joints were also analyzed by SEM. It is found
that the fracture mechanism of micmw-joints soldered with laser sob
dering system is toughness fracture, and mangled edges appear in a
fixed direction. While the fracture mophology of micrw-joints sob
dered with IR reflow soldernng method has less and lower dimples
than that with diode-laser soldering system. Both the dimple crack
mechanisms under the wow soldering methods belong to transgranular
crack.
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erties; fracture morphology

diode-laser reflow; IR reflow; mechanical prop-

Effect of geometrical parameters of coil on electromagnetic force
in coil-sheet system XU Wei, LU Xuesong YANG Jianguo,
FANG Hongyuan (State Key Laboratory of Advanced Welding Pro-
duction Technology, Harin Institute of Technology, Harbin
150001, China). p39— 42, 54

Abstract:

with trailing electromagnetic force, the electomagnetic force in flat

Based on the new idea of controlling welding stress

spiral coil-aluminum sheet system was simulated with finite element
software ANSYS. Effect of geometrical parameters of coil on electo-
magnetic force was analyzed. The results show that the electromag-
netic force acts on the location where the coil projects on the sheet.
With decreasing outer diameter of the coil the electromagnetic force
peak magnitude increases and the peak position of the axial force
moves linearly close to the inner side of coil. With increasing inner
diameter; the radial force peak magnitude increases the axial force
peak magnitude increases first and then decreases and the peak po-
sition of the axial force is fixed first and then moves close to outer
side of coil. With increasing wire width the electromagnetic force
magnitude increases. The vanation of the position, where the direc
tion of the radial force is turned with the inner and outer adius is
similar to that of the peak position of the axial force. While controt
ling welding stress based on electromagnetic force, the coil with the
smaller outer radius and the appropriate inner radius should be se-
lected and the magnetic medium is needed to enhance electromag-
netic force.

Key words:

flat spiral coil; welding stress

electomagnetic force; geometrical parameters;

Microstructure and properties of TiC reinforced composite coat-
ing fabricated on Ti alloy by GTAW WANG Zhenting" %
CHEN Lil%>, ZHANG Xianyou' (1. Mobile Postdoctoral Center of

Materials Science and Engineering, Harbin University of Science and

Technology Harbin 150080; 2. College of Materials Science and
Engineering Heilongjiang Institute of Science and Technology,
Harbin 150027, China). p43— 45

Abstract
TiC particulates has been successfully fabricated utilizing the in-situ

A metal matrix composite coating reinforced by

reaction of preplaced C powder on Ti alloy by gas tungsten arc
welding (GTAW) process. The microstucture of the coating was an-
alyzed by scanning electron micrmoscopy (SEM), X-ray diffraction
(XRD) and energy-dispersive spectrum (EDS). The growing mech-
anism of TiC was discussed. Microhardness and wear resistance at
wom temperature of the compodte coaling were examined by means
of Microhardness Tester and Wear Tester respectively. The results
show that microstructure of the composte coating is uniform and the
fine TiC exhibites dendrite and strip shapes. The composite coating
reinforced by imsitu TiC apparently improves surface hardness of Ti
alloy, the average microhardness can reach HV700, and its gradient
distribution appears. Wear resistance of the composite coating is
about 10. 5 times of Ti alloy’ s substrate.
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Residual stress field in hole-drilling method— part I: Theoretical
anal ysis LI Hao, LIU Yihua (School of Civil and Hydraulic En-
gineering Hefei University of Technology, Hefei 230009 China).
pd6— 50

Abstract  During the residual stress measurement by using
the hole-drilling method a work-hardening layer near the hole will
be formed due to the cutting force. As the matenal charactenistics in
the work-hardening layer will vary evidently, the layer surounding
the hole can affect the stress relieved after hole dilling. The work-
hardening layer was simplified as a hetergeneous annulus by in-
creasing the elastic modulus of the material near the hole, and the
analytical solution of the release stresses after dilling in a irfinite
plate submitted to the biaxial uniform stresses was developed by using
the method of elasticity. The release stresses in a 304 stainless steel
plate under the biaxial stresses were numerically calculated by the
FEM program MSC/ Patran & Nastran and compared with the analyti-
cal solution. The results indicate that the simplified model is feasible
and the analytical solution is valid. When the residual stresses are
determined by using the hole-drilling method it will be more accu-
rate if the work-hardening layer is considered.

Key words:
hardening; modulus of elasticity; analytical solution

residual stress hole-drlling method; work-

Abradability of Cu AL O; gradient coatings by plasma spraying

LI Gaohorg" % FENG Iajun’, IEI A-li, XU Dapeng (1.
School of Materials Science and Engineering, Xi’ an University of
Technology Xi” an 710048, China; 2. School of Matenals and
Chemical Engineering Xi’ an Technological University, Xi’ an
710032 China). p51— 54

Abstract
ma spray. The micostructure and abraded superficial shape of the

Cu AL O3 gradient coatings were prepared by plas-

coatings were analyzed by metallomicroscopy and SEM. The wear-re-
sisting property of Cu-ALO3 gradient ceramic coatings was tested by

self produce immobile wearing machine. The results show that the



