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Table 1 Welding experimental conditions
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Fig. 1 Schematic of laser deep penetration welding ex—

perimental set up
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Fig.2 562" frame X-ray image of a molten pool
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Fig.3 562" frame X-ray image of a molten pool after
blind deconvolution
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Fig. 5 Image after grey transformation of Fig. 4
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Fig. 7 Steady shape of a molten pool of X—ay image
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Restoration and characteristic analysis of X-ray images of
GAO

Katayama

molten pool during laser deep penetration welding
XIANG Junbin' Khalid M. HAFEZ’

SEIT( 1. School of Electromechanical Engineering Guangdong
University of Technology Guangzhou 510006 China; 2. Cen-—
tral Metallurgical R & D Institute Cairo 11435
Osaka University

Xiangdong'

Egypt; 3. Join—-
ing and Welding Research Institute Osaka
5670047 Japan) . pp 1 -4

Abstract:  Owing to a strong ability to go through the ob-
jects the radiography can be used to observe and analyze the
formation of a molten pool inside weldments during laser deep
penetration welding. The shape of a molten pool and the thermal
transfer effect of laser power through keyhole can be monitored
and analyzed in real4ime. During a high-power fiber laser weld—
ing on plate of 304 stainless steel a high-speed radiography
camera was used to capture the molten pool images. These cap—
tured X—ray images were degenerated and obscure due to the dis—
turbance and noises from the welding process and radiography de—
vices. An arithmetic to restore and intensify the X—<ay images of
molten pool was proposed to make the X-ray images more clear
and enhance the ability to recognize the characteristics of ima—
ges. The blind deconvolution method was used to estimate the
point spreading function of X—+ray image degeneration which was
applied as a parameter to implement the Wiener filtering of X-ray
image of a molten pool. Also the X—ray image of a molten pool
was intensified by the grey level transformation and the dynamic
of a molten pool was analyzed. Results showed that the proposed
algorithm of image restoration and intensification can improve the
quality of X-ray images effectively and make the contour of a
molten pool more distinct.

Key words: laser deep penetration welding; X-ray image

of molten pool; image degradation; image restoration

Fatigue life prediction of laser-MIG hybrid welded 7075-T6
Al alloy joints WU Shengchuan'>  ZHOU Xinmiao'
ZHANG Weihua® YU Xiao' XU Xiaobo'( 1. School of Materi—
als Science and Engineering Hefei University of Technology
Hefei 230009 China; 2. State Key Laboratory of Traction Pow—

er Southwest Jiaotong University Chengdu 610031 China) .
ppS5 -8
Abstract:  Fatigue crack propogation life of laser-MIG hy—

brid welded 7075-T6 Al alloy thin plate was investigated and
the relation of heat input and elastic modulus was established by
experiments. Moreover the fatigue life was predicted with differ—
ent heat input. Based on the improved forman equation an inte—
grated fatigue life model was formulated with the coupling effect
of the property difference threshold of stress intensity factor

driving force of cracking and residual stress of hybrid welded

7075-T6 joints. This novel model was then validated through real

fracture propagation tensile tests and finite element simulation.
It has been proved that the predicted fatigue life shows a good a—
greement with experimental results.

hybrid laser-MIG welding; high strength alu—

minum alloys; fatigue life; threshold of stress intensity factor;

Key words:
residual stress

Analysis on welded joint of thick Ti-6Al14V plate by mag-
netically controlled narrow-gap TIG welding SUN
Qingjie' > LI Wenjie'! HU Haifeng' LIANG Yingchun’
FENG Jicai' (1. Shandong Provincial Key Laboratory of Special
Weiding Technology Harbin Institute of Technology at Welhai
Weihai 264209 China; 2. Mechanical Engineering Mobile Post—
doctoral Center Harbin Institute of Technology Harbin 150001
China) . pp 9 -12
Abstract:
control system was used to weld the Ti-6Al4V alloy of 56 mm in

The narrow-gap TIG welding with magnetic

thickness. The mechanical properties of weld bead were tested
including tensile strength impact toughness and hardness. The
results shows that the tensile strength value is higher than that of
the filler metal due to the meshing strengthened effect. The stress
distribution along the through-thickness direction of the joint de—
termines the highest tensile strength and toughness value in the
area nearby the welding center line. The welding stress between
surface layer and interlayer makes the tensile strength and tough—
ness value decreased. The surface layer has the medium value
without welding stress. The highest hardness value appears in the
fusion line at the same position on depth because of the acicular
o’

Key words: titanium alloy; narrow-gap welding; magnet—

ic control arc; mechanical properties

High temperature strorage reability of Cu bonds by ultra—
sonic bonding with fine copper wire HANG Chunjin' *
TIAN Yanhong' WANG Chunging' ZHAO Jiupeng ( 1. State
Key Laboratory of Advanced Welding and Joining Harbin Insti-—
tute of Technology Harbin 150001 China; 2. School of Chemi-
cal Engineering and Technology Harbin Institute of Technology
Harbin 150001 China) . pp 13 -16

Abstract:  The high temperature strorage reliability of Cu
bonds formed with 20 pm copper wire by ultrasonic bonding
process after encapsulation with epoxy molding compounds was
investigated. SEM was used to analyze the interfacial microstruc—
ture and IMCs on the bonding interface after thermal aging. EDS
was used to identify the IMCs compositions. A great amount of
Cu/Al IMCs as well as micro-eracks and Kirkendall voids are
found on the bonding interface after thermal aging with 9 days at
200 °C and with 9 hours at 250 °C. With 16 hours aging at 250
°C  the element Sb which is decomposed from the epoxy molding



