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Table 1 Parameters of friction welding experiments

n/(remin~') po/MPa  p, /MPa ty /s t /s
1 1 500 100 100 0.50 5
2 2 000 80 100 0.30 5
3 2 500 80 100 0.25 5
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Fig. 3 Examined results of joint taken from sample 2
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Fig. 5 Distributions of temperature field during friction
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Fig. 6 Temperature curves of selected nodes
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Abstract:

mechanism named node-based-correction method was proposed

Based on the Nastac model a new capture
to improve cellular automaton ( CA) technique in the simulation
of grain growth during solidification process with arbitrary crystal—
lographic orientations. By coupling with the finite volume method
( finite volume method FVM) a FVM-CA simulation model was
put forward and applied to the simulation of microstructure evolu—
tion of solidification during the arc deposition. The influences of
the deposition rate on dendrite arm spacing and the growth direc—
tion were also discussed. Experiments were carried out to verify
the validity of the numerical model. This research will lay the
theoretical foundation of the prediction and control of microstruc—
ture in additive manufacturing.

Key words: finite volume method; cellular automaton;

solidification simulation; macro-micro coupling; grain growth

Joint characteristics of refill friction spot welding of magne—
sium/aluminium dissimilar metals FENG Xiaosong'
GUO Lijie' MIAO Yugang® HAN Duanfeng’ ( 1. Shanghai
Aerospace Equipments Manufacturer Shanghai 200245  China;
2. College of Shipbuilding Engineering Harbin Engineering Uni—
versity Harbin 150001 China) . pp 41 —44

Abstract:  Experiments of refill friction spot welding of
Mg/ Al dissimilar metals were carried out. The mechanical prop—
erties and microstructure of the joints were tested and analyzed.
The results showed that the weld spots had smooth appearance
and high shear strength and the shear stress could reach 1 865
kN at the proper welding parameters if the lap joints were proper—
ly designed. Little cavity and microcracks are found on the nug—
get/Mg vertical interface where is the fracture zone. At the hor—
izontal nugget/Al interface with certain thickness where the mi—
crohardness is obviously higher than that of two-side materials
which has some relation with the formation of brittle and hard in—
termetallics.

Key words:  refill friction spot welding; dissimilar met—

als; mechanical properties; microstructure

Friction welding of Zr,Ti,Cu,, Ni,Be,, ; bulk metallic glass
bar  CHEN Biao' > SHI Tielin' LIAO Guanglan' ZHANG
Shuaimou®( 1. State Key Laboratory of Digital Manufacturing E~
quipment and Technology
Technology Wuhan 430074 China; 2. Department of Mechani—
cal and Electrical Engineering Hubei University of Education
Wuhan 430205 China; 3. Department of Mechanical Engineer—
ing Anhui Technical College of Mechanical and Electrical Engi—
neering  Wuhu 241000 China) . pp 45 —48

Abstract: A new friction welding system was developed to
join the bulk metallic glass. The Zr,, Ti,, Cu,, s Ni,, Be,, 5 bulk

metallic glass bars were joined by this welding system. The wel—

Huazhong University of Science and

ded sample was tested by scanning electron microscope X-ray

diffraction  Vickers hardness and transmission electron micro—
scope. The results show that no incomplete fusion or obvious de—
fects are found and the welded joint maintains the amorphous
structure. The hardness is enhanced because a few nanocrystal—

lines occur in the joint. Subsequently the friction welding tem—

perature field was simulated using finite element software AN-
SYS. The simulation results indicate that the friction time can
not exceed 0.25 s and the upset forging should be carried out.
The temperature on center interface exceeds the glass transition
temperature of Zr, Ti,,Cu,, sNi,,Be,, 5 and the superplastic de—
formation occurs. It is concluded that the new friction welding
system can be used to join the bulk metallic glass bars. The sim-
ulation results of temperature field accords well with that of the
experiment which is beneficial to optimize the welding parame—
ters and guide the experiment.

Key words: friction welding system; bulk metallic glass;

joining; simulation

Impact of addition of Sn on resistivity and solderability of
Znd4AI3Cu solder ZHAO Kuaile' DU Ning® YAN Yan-
fu’ LI Chenyang'( 1. Zhengzhou Coal Mining Machinery Group
Co. Ltd. Zhengzhou 450013 China; 2. Zhengzhou Linda
Compressor Co. Ltd.  Zhengzhou 450000 China; 3. College
of Materials Science & Engineering Henan University of Science
& Technology Luoyang 471003 China) . pp 49 - 52

Abstract: The solder
Zn4 Al13CuxSn solder alloy were investigated by adding Sn( 0 —

resistivity and abilities  of
15%) into Zn4Al3Cu alloy through alloying principle. Results
show that the resistivity of the Zn4Al3CuxSn solders is reduced
with the increasing of the addition of Sn. The resistivity of the
Zn4A13Cul5Sn solder is 7.9 x 1077 Q*m which is approximately
47.0% lower than that of the matrix solder. When the content of
Sn is lower than 10%

solder alloy is increased linearly.

the spreading area of the Zn4 Al3CuxSn
The spreading area of
Zn4A13Cul0Sn reaches to the maximum value of 98. 3 mm’
which is about 59. 1% larger than that of the matrix solder. It is
mainly related to the formation of the new SnZn eutectic phase
and the metal intermetallic compounds between the solder and
the substrate. Therefore for the consideration of resistivity and
spreading property of the novel solders the proper addition of Sn
is about 10% .
Key words:  Zn4Al3Cu solder; resistivity; spreading ar—

ea

Microstructure of Al-Si-Zn filler metal and brazed seam
modified with CuP DAL Wei' XUE Songbai' SUN Bo
LOU Jiang® WANG Shuiqing’( 1. College of Materials Science
and Technology Nanjing University of Aeronautics and Astro—
Nanjing 210016 China; 2. Zhejiang Xinrui Welding
Material Co. Ltd. Shengzhou 312452 China) . pp 53 —56
Abstract:  The effect of Cu- modification on the micro—

structure of Al-Si-Zn filler metal and 6061 aluminum brazed

nautics

joints were investigated. Experimental results showed that the
tensile strength of 6061 aluminum brazed joints were improved by
Cu-P addition and the highest value was achieved at 144 MPa
when the content of Cu-P was 1.5% . A small amount of P addi-
tion can modify the primary Si and refine oAl in the filler metal.
Primary Si growth based on the finely AIP phases were induced
by Cu-P addition and the size of primary Si was much smaller
than that without P. Meanwhile

after P addition the eutectic



