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Abstract: A coupled thermal-mechanical FE ( finite ele—
ment) model of 7A52 aluminum alloy TANDEM welding and a
simplified FE model for single-GCrl5 shot impact simulation
were developed separately. The element size of welded joint re—
gion which was impacted by shots was amplified reasonably.
Based on the premise the numerical results would not be affect—
ed by this simplification. The computational results of welding
residual stress were obtained and the influences of balls dimen—
sion and impact velocity on induced residual stresses were ana—
lyzed subsequently. On the basis the coupling computation of
residual stress field in aluminum alloy welded joint and the shot
peening treatment were performed by means of data transfer
based on the standard and explicit solver of ABAQUS software.
The computational results showed that the residual stresses on the
surface and depth direction of welded joint were improved re—
markably after shot peening.

Key words: aluminum alloy; welded joint; shot peening;

finite element method; residual stress

Study on vacuum brazing of DD3 Ni-base superalloy and
LIU Jiakun' QI Junlei' CAO Jian' LIN
Xingtao> WANG Zhijie' FENG Jicai’( 1. State Key Laboratory
of Advanced Welding and Joining Harbin Institute of Technolo—
gy Harbin 150001

quipment Inspection and Research Institure Hangzhou 310020

Ti, AlC, ceramic

China; 2. Zhejiang Provincial Special E-

China; 3. Shandong Provincial Key Laboratory of Special Weld—
ing Technology Harbin Institute of Technology at Weihai
Weihai 264209 China) . pp 41 —44

Abstract: By comparison an appropriate brazing filler
metal was selected and applied to the follow-on experiments.
DD3 Ni-base superalloy and Ti;AlC, ceramic were successfully
brazed in vacuum using Ag-Cu-Ti as filler metal in a temperature
range of 800 ~900 °C for 10 min. The interfacial microstructure
of the brazed joints was investigated by adopting scanning elec—
tron microscope energy dispersive spectroscopy and X-ray dif—
fraction. The result showed that the typical interfacial microstruc—
ture of the joints can be described as DD3/AINi/Al,( Ni Cu) ,
+Al(Ni Cu) +Ag,./( Al Ti),(Ni Cu)5/Al,Cuy + AINi,Ti +
Ag, /TiAg/Ti;AlC,. Through the mechanical properties test of
the joints a maximum shear strength value of 135.9 MPa was
obtained when the joint was brazed at 850 °C for 10 min. The
fracture occurred at the Ti;AIC, ceramic side adjacent to the
brazed seam during the shear test. The interfacial microstructure
of the joints was similar to each other while the shear strength
decreased when reduces or improves the brazing temperature.

Key words: superalloy; ceramic; brazing; interfacial mi—

crostructure; shear strength

Experimental and simulation analysis on shear fracture for
BGA solder ball under different strain rates XUE Mingy-
ang WEI Guogiang JIN Liang WANG Haiyan ( School of Me—
chanical and Automotive Engineering South China University of
Technology Guangzhou 510640 China) . pp 45 -48

Abstract:  Influence of thermal aging time on the mor—
phology and microstructure of the interfacial IMC for BGA ( ball
grid array) package between Sn-3. 0Ag-0. 5Cu leadree solder

ball and Cu interface at 115 °C were investigated. Meanwhile
the shear strength for BGA solder ball was studied and simulated
by ANSYS 12. 0 finite element software with a nondinear finite
element model under two different strain rates. The experimental
results are as follows: with the increase of the aging time the
morphology of interfacial IMC changes from dendritic to continu—
ous even lamellar the thickness of interfacial IMC increases con—
tinuously and the shear strength of solder ball gradually decrea—
ses. Furthermore the simulation results show that the larger
strain rate will result in the higher shear strength the higher Von
Mises stress the smaller plastic strain and the higher plastic
strain energy density.

Key words: BGA package; shear strength; strain rate;

finite element analysis

Acoustic field modeling of ultrasonic-arc hybrid welding sys—
tem and analysis of ultrasonic-aided arc pressure WANG
Bin' SUN Qingjie' > CHENG Wengian' FENG Jicai' ( 1.
Shandong Provincial Laboratory of Special Welding Technology
Weihai 264209 Chi-
na; 2. State Key Laboratory of Advanced Welding and Joining
Harbin 150001 China) . pp 49

Harbin Institute of Technology at Weihai

Harbin Institute of Technology
-52
Abstract:

tion used for ultrasonic-aided TIG welding was proposed and fi—

Acoustic field analysis of space wave propaga—

nite element simulation analysis of sound field variation with a—
coustic emission radius and that of the acoustics parameters vari—
ation with arc length was employed with COMSOL. Besides a
new model was also established for ultrasound-aided TIG welding
characteristics. Distribution of arc pressure for stable combustion
DC U-TIG arc and that of conventional TIG arc under different
welding parameters were measured experimentally by using a hole
drilling method. The result reveals that arc peak pressure of DC
U-TIG is significantly higher than that of conventional TIG
which illustrates that the effect of hybrid-arc can enhance the arc
pressure above the surface of weld pool but the D-value between
them decreases with the welding current increases. Preliminary
analysis suggests that when high welding current is employed
the high temperature and large current density in the central area
of arc column greatly improve the arc peak pressure of conven—
tional TIG. In contrast the increase of arc peak pressure is re—
duced with the increase of weld current because plasma flow
force of welding arc is limited by gas<{low rates.

Key words:  ultrasonic hybrid; acoustic field modeling;

arc pressure

Active brazing of SiO,;/SiO, composite and Invar alloy with
Cu25Sn40Ti  ZHANG Dalei' QI Junlei' ZHANG Lixia'
FENG Jicai’ LIANG Yingchun’( 1. State Key Laboratory of Ad-
vanced Welding and Joining Harbin Institute of Technology
Harbin 150001
of Special Welding Technology Harbin Institute of Technology at
Weihai Weihai 264209 China; 3. School of Mechatronics En—
gineering Harbin Institute of Technology Harbin 150001 Chi-
na) . pp 53 -56
Abstract:

China; 2. Shandong Provincial Key Laboratory

The Invar alloy was brazed to Si0,;/Si0, com—



