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Table 1 Main mechanical properties of tested steel plate
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Influence of heat sink on welding residual deformation and
optimization analysis of parameters of heat sink ZHAO
Lihua ZHANG Kailin ( Traction Power State Key Laboratory
Southwest Jiaotong University Chengdu 610031 China) . pp 37
-40
Abstract:
both the conventional metal active-gas welding ( MAG) and the

The numerical simulations have been done for

dynamically controlled low stress no-distortion ( DC-LSND)
MAG welding and the measurement has been done for the DC-
LSND experimental weldment as well it is found that the simula—
ting result is basically consistent with the measured data. Subse—
quently the welding residual deformation of the partial side
beam of bogie frame was selected as a research object the opti—
mization analysis of parameters of the heat sink had been done
with the numerical simulation combining with optimization algo—
rithm and the alcording optimum scheme was obtained. The re—
sults showed that the control effect of welding residual deforma—
tion was obvious by the DC-LSND MAG welding with the opti—
mum parameters.
Key words:  dynamically controlled low stress no-distor—
tion ( DC-LSND) welding; heat sink; numerical simulation; op—

timization analysis; residual deformation

Toughness of welding heat affected zone in high strength
steel with low welding crack susceptibility LAN Lian-
gyun QIU Chunlin ZHAO Dewen GAO Xiuhua ( The State
Key Laboratory of Rolling and Automation Northeastern Univer—
sity Shenyang 110819 China) . pp 41 —44

Abstract: the submerged arc auto-welding

technique was employed to weld the high strength steel with low

In this study

welding crack suceptibility. The relationship between microstruc—
tural feature and toughness in different sub-zones of heat affected
zone was analyzed in details. The results showed that the main
microstructures in the coarse grained zone and fine grained zone
are coarse bainite and fine quasi-polygonal ferrite respectively.
And corresponding average impact absorbed energy is 45 and 170
] respectively. Electron back scattering diffraction ( EBSD) a—
nalysis showed that the effective grain boundary of coarse bainite
is prior austenite grain boundary and a number of sub-boundaries
and dislocation exist inside the grain. The coarse effective grain
size reduces the toughness of coarse grained zone. On the contra—
ry the average effective grain size of quasi-polygonal ferrite in
the fine grained zone is about 5.3 pm. High angle grain bounda-
ry inhibits the propagation of crack and improves the toughness.
Key words:

low welding crack susceptibility steel;

toughness; heat affected zone; bainite

Effect of boron on microstructure and properties of high-bo—
ron iron-based alloy by plasma transferred arc LIU
Zhengjun LI Lechen SU Yunhai Zong Lin ( School of Material

Science and Engineering Shenyang University of Technology

Shenyang 110178 China) .
Abstract:
C hardfacing alloys were deposited on the surface of 20g steel by

pp 45 -48

The iron-based composite materials of Fe-Cr-B-

using plasma transferred arc ( PTA) . The effect of different B
contents on microstructure and properties of surfacing layer was
investigated by means of the X-ray diffraction ( XRD)  optical
microscope ( OM)  scanning electron microscope ( SEM)
Rockwell hardness tester and wet sand abrasion tester. The result
shows that the microstructure of the surfacing layer consists of su—
persaturated a¥e dendrite solid solution eutectic boride and
carbides. The hard phases in the surfacing layer include Cr,B
CrB, Fe,B Cr,C; and B,C etc. The amount of borides signifi—
cantly increased with B content increasing and the hardness and
wear resistance of surfacing layer reached optimum value when B
contents reached 5% . The hardness is 66. 1 HRC and the weight
reduction is 0.383 g. The wear resistance of surfacing layer de—
creased with the amount of boron further increasing.

Key words:

plasma transferred arc; surfacing; boride;

wear resistance

Prediction model of bead geometry shaped by rapid prototy—
ping based on pulsed PAW XU Fujia' LU Yaohui® LIU
XU Binshi' > HE Peng' ( 1. Harbin Institute of Tech—
nology State Key Laboratory of Advanced Welding and Joining
Harbin 150001
neering National Key Laboratory for Remanufacturing Beijing
100072 China) . pp 49 -52
Abstract: In this paper
pulsed PAW technology is introduced. The Taguchi method is

.2
Yuxin

China; 2. Academy of Armored Forces Engi—

rapid prototyping based on

applied to design single bead forming experiments properly and
then multi-group experimental data of weld width and height are
obtained. The prediction model of bead geometry is developed by
applying BP neural network based on genetic algorithm. It turns
out that the model holds high prediction accuracy and generaliza—
tion ability verified by error analysis and linear regression which
can predict single and multiple beads geometry accurately.

Key words:  pulsed PAW; rapid prototyping; Taguchi

method; genetic algorithm; BP neural network

Design of lower stress and flexible CCGA solder joints and
reliability expectancy ZHAO Zhili'> SUN Fenglian'
WANG Lifeng' TIAN Chongjun' (1. School of Materials Sci-
ence & Engineering Harbin University of Science and Technolo—
gy Harbin 150040 China; 2. State Key Laboratory of Ad-
vanced Welding and Joining Harbin Institute of Technology
Harbin 150001 China) . pp 53 -56

Abstract:  To improve the interconnect reliability of large—
die area array package and reduce the stress concentration in
solder joints under service load the flexible interconnect struc—
ture for CCGA ( ceramic column grid array) package and its
solder joints shape are designed based on mechanics principle.
Mechanical behaviors of the lower stress and flexible CCGA in—
terconnect structure under shear load are studied by finite ele—
ment method. Results showed that the designed copper tapered—

funnel in both ends of copper column subjected to peak stress



