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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
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well as the coarsen rate of CugSny particles in the Sn matrix dur—
which
would enhance the reliability of the solder joint during service

ing aging process was both restrained by Nd addition
process. Moreover during aging process the shear strength re—
duction rate of SAC-0. 05Nd solder joint was lower than that of
SAC but the shear strength reduction rate of SAC-.5Nd solder
joint showed no obvious difference compared with that of SAC be—
cause of the coarsen of NdSn, phase in aging process.

Key words: rare earth Nd; Sn3. 8Ag0. 7Cu solder; mi-

crostructure; shear strength

Microstructure of Mo-Cu alloy and 18-8 stainless steel joint
by TIG with filler metal WANG Juan LI Yajiang
ZHENG Deshuang JIANG Qinglei ( Key Laboratory for Liquid—
Solid Structural Evolution & Processing of Materials Ministry of
Education Shandong University Jinan 250061 China) . p 77
-80
Abstract:
steel was carried out by tungsten inert-gas arc welding with filler

The joining of Mo-Cu alloy with 18-8 stainless

wire. Microstructure microhardness element distribution and
phase constituents near the fusion zone of Mo-Cu alloy/18-8
stainless steel joint were investigated by using optical microsco—
py scanning electron microscop microhardners and X—ay dif-
fraction method. Results showed that there were mixed phases of
martensite and austenite in the fusion zone at side of Mo-Cu alloy
and austeniteferrite dual phase in the weld metal and fusion zone
near 18-8 stainless steel. The formation of carbonized layer in
the fusion zone was promoted by the diffusion of Mo from Mo-Cu
alloy to weld metal. The phase constituents near the fusion zone
Cu vy-¥Fe (Ni)
and Cu, ¢Ni. The existence of carbonized layer and Fe, 5, Mo, ;;

at side of Mo-Cu alloy were Mo Fey s, Moy 55

intermetallic compound resulted in a higher microhardness of
1200 HV.
Key words:

inert-gas arc welding with filler metal; microstructure

Mo-Cu alloy; 18-8 stainless steel; tungsten

Laser lap welding of zinc-coated steel and 6016 aluminum
alloy with Pb interlayer PENG Li ZHOU Dianwu WU
Ping ZHANG Yi CHEN Genyu ( State Key Laboratory of Ad-
vanced Design and Manufacturing for Vehicle Body Hunan Uni-
versity Changsha 410082 China) . p 81 -84

Abstract:  The laser lap welding experiment with the Pb
interlayer was carried out based on the DC56D + ZF galvanized
steel of 1.2 mm and the 6016 aluminum alloy of 1. 15 mm. The
best appearance of welding were obtained by adjusting the weld—
ing parameters. By using optical microscopy scanning electron
microscopy X-ray diffraction and the tensile test mechanical
properties of joints fracture morphology and the main phase of
the welded joint regional was studied. The results showed that
when Pb interlayer was added in steel/aluminum the average
tensile strength and elongation of the steel/aluminum laser weld—
ing joints were 68. 51 MPa and 2.37% respectively. Compared
with that without Pb interlayer the strength and alongation were
improved significantly. The element distribution phase composi—
tion and microstructure of the steel/aluminum interface were
changed by the addtion of Pb interlayer. In the transition region
Fe Al Zn Mg Pb elements of the

mixing zone width was larger

of steel/aluminum joints
and a new ductile intermetallic
compounds-Mg, Pb was produced which could improve the me—

chanical properties of weld metal.

Key words:

laser welding; dissimilar metal; intermetal—

lic compounds; microstructure

Effects of different solders on mechanical properties of mi-
cro-joints soldered with diode-aser soldering system LAI
Zhongmin' ZHANG Liang® WANG Jianxin'( 1. School of Ma—
terials Science & Engineering Jiangsu University of Science and
Technology Zhenjiang 212003  China; 2. School of Mechanical
& Electrical Engineering Xuzhou Normal University Xuzhou
221116 China) . p 85 -88

Abstract:  Wettability of SnAgCu/SnAgCuCe solders on
Cu substrate and properties of solder joints were tested by diode
laser soldering system. The solder joints reliability during ther—
mal cycling test was investigated by diode laser soldering system
and IR reflow soldering method respectively. The results indicate
that as the laser output power increases the spreading area of
lead-free solder increases the optimal wettability and spread-
ability are obtained while the laser output power increases to a
certain range. Moreover the results indicate that the wettability
and spreadability of the two kinds of solders on Cu substrate are
improved with the increase of heating time under the condition of
selected laser output power. For QFP256 devices soldered with
diode laser soldering system optimum power can be found the
optimum power for SnAgCu solders is 16. 7 W for SnAgCuCe
solders it is 17 W. Moreover during thermal cycling the relia—
bility of soldered joints obtained by diode laser soldering is high—
er than that by IR reflow soldering.

Key words:  diode laser soldering system; wettability; la—

ser output power; reliability

Fracture toughness of friction stir welded Invar 36 alloy at
low temperature ~ ZHAO Yue' WU Aiping' YUTAKA S.
Sato> HIROYUKI Kokawa® ( 1. Key Laboratory for Advanced
Materials Processing Technology Ministry of Education Depart—
ment of Mechanical Engineering Tsinghua University Beijing
100084 China; 2. Department of Materials Processing Gradu—
ate School of Engineering Tohoku University 6-6-02 Aramaki-
aza—Aoba Sendai 980-8579 Japan) . p 89 -92

Abstract:  The fracture toughness of friction stir welded
Invar36 alloy obtained with travelling speed of 2 mm/s and rota—
tional speed from 200 r/min to 1 000 r/min were estimated at
low temperature ( 77 K) by small punch test and were compared
with that at room temperature ( 298 K) as well. At 298 K all
welds have higher small punch energy than the base material.
For the welds acquired with the same welding parameters the
small punch energy tested at 77 K is always higher than the ones
at 298 K. The small punch energy of welds trends to increase
with decreasing of the rotational speed at both 77 K and 298 K.
With rotational speeds equal or less than 400 r/min the small
punch energy of welds is significantly higher than that of the base
material at 77 K. The results indicate that the friction stir welds
keep excellent ductility at low temperature. With the increase of
travelling speed higher heat input produces a coarser micro—
structure and leads to the reduction of fracture toughness in the
weld.

Key words: Invar 36 alloy; friction stir welding; fracture

toughness; small punch test

Optimization of parameters and joint microstructure of elec—
trode beam welding of 2A14 Al alloy WANG Yarong



