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Fig. 5 Microstructure of interface between graphite parti—
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Through comparing the simulation results and experimental meas—
urements the prediction accuracy of the developed thermo-elas—
tic-plastic FEM based on Quick Welder was verified. Mean—
while the influence of welding sequence on the residual stress
distribution was clarified using numerical simulation method. The
results show that both transverse residual stress and longitudinal
residual stress were significantly affected by deposition sequence.
The deposition sequence not only largely changes the peak values
of residual stress but also alters the shape of residual stress dis—
tribution.

Key words:

numerical simulation; nondinear analysis;

welding residual stress; welding sequence

Nanoindentation measurement of Sn-Cu-Ni joint WANG
Jianxin LAI Zhongmin SUN Dandan ( Province Key Lab of Ad-
vanced Welding Technology Jiangsu University of Science and
Technology Zhenjiang 212003 China) . p 59 -62

Abstract:
compound on mechanical properties of joint the elastic modulus

In order to study the effect of intermetallic

and hardness of intermetallic compounds were analyzed by
nanoindentation method and the creep strain rate sensitivity of
solder matrix was obtained by Mayo-Nix method. From the physi—
cal analysis of nanoindentation curves the elastic modulu of
(Cu Ni) (Sng in Sn-Cu—Ni joints is 113.2 GPa +4. 8 GPa
while the hardness is 5.59 GPa +0.32 GPa. It is found that in—
termetallic compounds are the key factors in the reliability of
leadfree joints due to the big contrasts between mechanical
properties of intermetallic compounds and solder matrix. The
creep strain rate sensitivities of Sn-Cu-Ni  Sn-Cu-Ni-0. 05Ce and
Sn—Pb solder matrix are 0. 1286 0.1248 and 0. 1832 and the
and 5. 4585 re—
spectively which indicate the improvement in creep resistance of
Sn-Cu-Ni joints due to Ce addition.

Key words:

creep stress exponents are 7. 7760 8. 0128

lead4ree solder; nanoindentation; elastic

modulu; creep strain rate sensitivity

Interfacial microstructure of sintering composites of PCBN
grains-graphite particles-CuSnTi alloy ZHANG Bin
DING Wenfeng XU Jivhua CHEN Zhenzhen SU Honghua
FU Yucan ( College of Mechanical and Electrical Engineering
Nanjing University of Aeronautics and Astronautics Nanjing
210016 China) . p 63 -65 69

Abstract:  Sintering experiments of Cu-Sn-Ii alloy poly—
crystalline cubic boron nitride ( PCBN) abrasive grains and
graphite particles were carried out at the heating temperature of
920 °C with the dwell time of 30 min. The strength of sintering
bulks was measured by means of the three-point bending experi—
ments. The interfacial microstructure and the phases of the sinte—
ring bulks were characterized using scanning electron microscope
( SEM)
fraction ( XRD) . The results reveal that in the case of the graph—
ite content of 5 ~15 wt%
bulks is above 91 MPa which is much higher than that of the
bulk strength of the vitrified grinding wheels. The elemental dif—

energy dispersion spectrometer ( EDS) and X—ay dif-

the bending strength of the composite

fusion behavior has taken place across the joining interface be—
tween PCBN grains and Cu-Sn-Ti alloy in the sintering process.
The compounds were formed therefore the PCBN grains were
bonded firmly. Under such condition the breakage of the PCBN
grains has played the most important role in the fracture of the

composite bulks. In particular the breakage mode of the PCBN

grains is the intergranular fracture.
Key words: PCBN abrasive grains; Cu-Sn-Ti alloy; ben-

ding strength; interfacial microstructure

Finite element analysis of temperature field during keyhole—
plasma arc welding using SYSWELD software HU
Qingxian' WANG Yanhui' YAO Qingjun® WANG Shunyao'
(1. Provincial Key Lab of Advanced Welding Technology Jian—
gsu University of Science and Technology Zhenjiang 212003
China; 2. Jiangsu Province Special Equipment Safety Supervi—
sion Inspection Institute Yangzhou Branch Yangzhou 225003
China) . p 66 —69

Abstract:  Considering the weld geometric characters of
keyhole plasma arc welding ( K-PAW)

combined heat source for numerical simulation is developed 1.

a suitable and adaptive

e. at the transverse cross-section and along the workpiece thick—
ness direction the double-ellipsoidal volumetric heat source acts
at upper part of the workpiece while a linearly-increased peak
value of heat flux in gaussian cylinder mode exerts at lower part
of the workpiece. Based on the developed adaptive combined
heat source model the welding temperature field of 6 mm thick—
ness stainless steel is simulated by SYSWELD. The predicted
weld geometry and fusion line locus at cross—section are in good
agreement with the experimental measurement. This demonstrates
the suitability of the combined volumetric heat source mode.
Key words:  keyhole plasma arc welding; temperature

field; combined volumetric heat source; finite element analysis

Study on ultrasonic stir hybrid welding of aluminum alloy
HE Diqiu LI Jian LI Donghui LIANG Jianzhang ( State Key
Laboratory of High-performance Complex Manufacturing Central

South University Changsha 410083 China) . p 70 =72 108
Abstract:
usually results in a special " funnel shaped" temperature field

Friction stir welding ( FSW) of aluminum alloy

which makes obvious difference of microstructure properties in
the direction of weld seams. In order to get better properties of
welded joints ultrasonic stir hybrid welding technology has been
put forward in this paper which concentrates the ultrasonic ener—
gy in deep weld seams through the stirring pin. Thickness of 2.5
mm 2219 aluminum alloy sheets has been adopted and welded by
the two technologies mentioned above in this experiment micro—
structure and mechanical properties of weld are analyzed and
compared as well. Result shows that the weld joints of 2219 alu—
minum welded by the two technologies are both with good appear—
ance and defectHree in the inner and ultrasonic stir hybrid
welding obviously has better mechanical properties.

Key words:  ultrasonic stir hybrid welding; friction stir

welding; 2219 aluminum alloy

Effect of Nd addition on microstructure and mechanical
property of Sn3.8Ag0. 7Cu solder joint GAO Lili XUE
Songbai  WANG Bo ( College of Materials Science and Technolo—
gy Nanjing University of Aeronautics and Astronautics Nanjing
210016 China) . p 73 =76
Abstract:  The effects of Nd addition(0 0.05 0.5wt%)

on the microstructure and shear strength of SAC solder joint un—
der as—reflowed and 150 °C isothermal-aging process were inves—
tigated. Experimental results showed that Nd addition can obvi-
ously improve the shear strength and microstructure of the SAC

solder joints. The growth rate of the SAC/Cu interfacial layer as



