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Table 2 Parameters of heat source model
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strain rates l:l'.:l'. 01 -0.08 ml.'m"s]I . The results show that dwell
time of 1 —20 s has little influence on fatigue life of solder joints
at 25 C. With the increasing of strain rates’ the fatigue life of
solder joints reduced gradually’ and fracture mode was trans—
formed from ductile fracture to bnttle fracture. Fatigue cracks
tended to initiate around the solder /IMC interfaces at the edge of
the joints with different loading speeds’ and then propagated
within the solder proximately along the IMC interfaces. The frac—
ture marphology of solder joints with different strain rates consis—
ted mainly of propagation region and final fracture region,

Key words *

dwell time* strain rate’ crack

low cyele faligue: leadfree solder jn:}inLh".:

Effects of gravity on temperature field and fluid flow distri-
bution of all-position TIG welding using finite element meth-
od LIU Wenji'** LI Liangyu'”r YUE Jianfeng'®* WANG
Tiangi' f:l. Tianjin Key Labomatory of Modem Mechatronies E-
quipment Technology’ Tianjin Polytechnic University” Tianjin
300160 China® 2. State Key Laboratory of Advanced Welding
and Joining' Harbin Institute of Technology® Harbin 150001
China’ . pp 76 - 79 84

Abstract*
flow field was built to study the effects of gravity on different

Numerical model of temperature field and fluid

welding positions and different gravity values. Temperature field
and fluid flow field of flat position® 45° position and 90° position
with downward speed were caleulated” respectively. The results
showed that fluid flow of 90° position was far more intense than
the one of flat position’ which affected the temperature distribu-
tion and caused molten metal flowing downward. The presence of
gravity had no influence on fluid flow distribution morphology’
but affected the flowing speed significantly. Conclusions of this
study can be used on the research of welding pool instability
judgment basis and deciding parmameters of all position TIG or
MAG welding.

Key words - all-position wf:lr]ing: gra\.rit}r: finite element
method * temperature field

Yoid detection of BGA solder joints under complex X-ray
LI Ler CHEN Zhong® ZHANG Xian-
it {S{!hﬂﬂl of Mechanical & Automotive Engineering’ South
China University of Technology’ Guangzhou 510640° Ehina}.
pp 80 — 84
Abstract*
based on global threshold segmentation is inaccurate. Moreover’

imaging background

The void extraction method of solder joints

once the solder joint in the image is shaded’ the extraction of
BGA solder joint” s voids will become difficult. In onder to detect
the void defects of BGA solder joints under complex X-ray ima-
ging background’ it was detected that the unobstructed solder
joints based on thresholding’ solder roundness and solder arear
and an interactive method of X-ray contour extraction to detect
the obstructed solder joints was propose. According to the char-
actenstics of solder buddler an integrated method of solder joint’

s void extraction was presented based on grayscale morphology’

histogram stretching’ fuzzy enhancement and BLOB analysis.

The result of comparison experiment shows that the method pres—

ented in this research possesses high accuracy in detecting the

void defect of BGA solder joints.
Key words® BGA sober joints”™ my contour extraction
method* void detection

Microstructure and properties of joints of 600 MPa grade
ultrafine grained steel obtained by friction welding
FENG Tao'* YU Zhengi’* LIU Yonghua’s LI Si'* WANG
Yinzhen' Iil. College of Mechanical & Electronic Engineering’
China University of Petrolenm’ (Qingdao 266580 China’ 2. Chi-
na Petroleum Pipeline Bureau Domestic Division’ Langlang
0650007 China* 3. Chinese Mechanical Engineering Society’
Beijing 100045 Ch'ma?J . pp 85 — 88

Abstract*  13mm diameter bars of 600MPa grade ultra-
fine grain steel were welded by friction welding. Experimental re-
sults show that ultra<fine grain steel has good weldability of fric-
tion welding when the friction welding process parameters were
properly controlled. Ultra-fine grain steel friction welding joint
was mainly composed of four zones” welding seam’ thermo-me-
chanically affected zone {TMAE) * heat affected zone {H.:ﬂ!.Z?J
and base material. The grain size was about 9 — 11 pm in the
HAZ* which was slightly larger than the one of the base metal.
Mechanical properties results showed that joint strength of the ul-
trafine-grained steel friction welding was up to 715 MPa with
22% elongation and 68% contraction ratio of cross section’ and
impact toughness was about 98 J. Meanwhile typical ductile frac—
ture was ohtained for this kind of joint.

Key words® 600 MPa grade ultrafine grained steel fric—

tion welding” microstructure” mechanical properties

Effects of post weld heat treatments on microstructure and
mechanical properties of AZ91 magnesium alloy joints wel-
ded by TIG method with adding magnetic field QI Xiul-
ing' °# LIU Zhengjun'* SU Yunhai'* QU Jiaxing' (1. School of
Material Science and Engineering’ Shenyvang University of Tech-
nology® Shenyang 110178~ China’ 2. School of Material Science
and Engineering” Liaoning Technical University’ Fuxin 123000°
China:J . pp 89 =92

Abstract® AC magnetic field was employed in welding of
5 mm thick AZ91 magnesium alloy plate by TIG method. The
effects of post weld heat treatment on properties and microstrue—
ture of welded joints were studied through the analysis of the mi-
crostmeture’ mechanical properties and corrosion resistance. The
results showed that the grain size was refined for AZ91 magnesi—
um alloy joint with selution treatment’ and more dispersed B-
Mg,, Al,, phase precipitates in a-Mg were found for the joint with
solution and aging treatment* intermittent and dispersal precipi-
tations of B-Mg,, Al,, phase was smaller for joint with aging treat-
ment. Meanwhile’ the hardness’ strength and plasticity of the
weld joints were improved after heat treatment.

Key words® AC magnetic field * magesium ::lllﬂ}’: heat

treatment * TIG welding* microstructure and properties

Growth model of hard phase in layer surfaced with Fe-Cr-
Ti-C flux cored wire =~ MENG Fanling'* ZHANG Guiging'”’
SU Yunhai® (l. School of Material Science and Engineering’

Shenyang Ligong University” Shenyang 110159 China*® 2.



