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Fig. 1 Process of 3D reconstruction algorithm for microelectronics assembly Solder Joint
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10

Fig. 10 Solder joint 3D reconstruction results comparison based on different method after de-noising processing

11

Fig. 11 Middle section results comparison of 3D reconstruction after de-noising processing

SFS

I 2010 2(1): 60 -62.
Zhang Weimin  Zheng Hongyu Yan Wei. Characteristics and
development trend of the electronic packaging and micro-assembly
sealed J . Defense Manufacturing Technology 2010 2(1): 60
-62.
. SMT SMT

I 2006 12
(8): 1267 -1272.
Zhou Dejian Huang Chunyue Wu Zhaohua et al. SMT solder
joints quality assurance based on solder joints virtual evolving

technology J . Computer Integrated Manufacturing Systems

2006 12(8): 1267 -1272.
X Fisher
BGA I 2011 32(11): 59 -63.
Zhang Ruiqiu Zhang Xianmin Chen Zhong. BGA solder joint
inspection algorithm based on 3D X—ay and Fisher criterion J .
Transactions of the China Welding Institution 2011 32( I1):
59 -63.
Michael Pecht
J. 2013 34(8): 27 -32.

Yin Limeng Michael Pecht Wei Song et al. Effect of joint
height on the mechanical behaviors of micro scale solder joints

J . Transactions of the China Welding Institution 2013 34
(8): 27 -32.
Li Junhui Liu Linggang Deng Luhua et al. Interfacial micro—
structures and thermodynamics of thermosonic Cu-wire bonding

J . IEEE Electron Device Letters 2011 32( 10): 1433 -
1435.
Said A F' Bennett BL Karam L J et al. Automated detection
and classification of non-wet solder joints J  IEEE Transactions
on Automation Science and Engineering 2011 8(1): 67 —80.

SFS
] 2012 33(4): 727 -

736.
He Bingwei Chen Zhipeng Lin Dongyi et al. Research on re—
construction method for unknown objects through incorporating
SKS algorithm and active vision technology J . Chinese Journal

of Scientific Instrument 2012 33(4): 727 -736.
42



42

35

Xue Honggian Tao Hua. Super high cycle fatigue of high

strength steels at a frenquency of 20 kHz J . Materials for Me—

chanical Engineering 2005 29(5): 12 -15.
6 . Q235 16Mn
I 2009 42
(6): 513 -517.
Yin Danqing Wang Dongpo Liu Zhe. Ultradong life fatigue be—
1 16M
" havior and fatigue life design of joint between steel Q235 and steel
I 2008 29(3): 117 - 120. o .
16Mn J . Journal of Tianjin Unversity 2009 42(6): 513 -
Wu Liangchen Wang Dongpo Deng Caiyan et al. Fatigue 517
properties of welded joints of 16Mn steel in super long life region 7 . S_N
J . Transactions of the China Welding Institution 2008 29 c ]
3): 117 -120. '
(3) 2009 41(5): 627 -630.
2 - Q345 o D . .
Peng Xiunin Wei Binning Xue Jianyang. Study on the deterio—
. 2011 32(8): 77 -80.
J (%) ration of parameter C in S — N curve of steel bars with corrosion—
Fang Donghui Liu Yongjie Chen Yiye t al. Ultra-high cycl
ang Longhut M Tongye on an e raTmeh eyele pits used in construction J . Journal of Xi‘an University of Archi-
fatigue behavior of Q345 bridge steel welded joint J . Transac-
atigue behavior of Q bridge steel welded joint ] ransac tecture & Technology 2009 41(5): 627 -630.
tions of the China Welding Institution 2011 32(8): 77 -80.
8  Suresh S. M .
3
1993.
. - 2005 41(9): 433 -43s.
! (9) 9  Hobbacher A. Recommendations for fatigue design of welded joints
Wang H Gao Qing. Effect of load fi ne fatigue beha—
ang Hong - Gao Qing cet of Toad Teduiency on Talighe heha and components M . German: International Institute of Weld-
bior of material in ultrasonic fatigue testing J . PYCA( Part: a .
ing 2002.
physicstest test) 2005 41(9): 433 -435. 10
4 50
D . : 2008.
J. 2004 25(2): 78 -81.
Yan Guiling Wang Hong Gao Qing. On ultradong life fatigue
behavior of 50 axle steel under ultrasonic frequency J . China 1981
Railway Science 2004 25(2): 78 -81. 5
5 . 20 kHz Email: fwx201878@ 163. com
J. 2005 29(5): 12 -15. . Email: ¢fr7075@ 163. com
34 11 Cook R L Torrance K E. A reflectance model for computerg—
8 Ruo Zhang Ping Sing Tsai James Edwin Cryer et al. Shape raphics J . Computer Graphics 1981 15(3) : 307 -316.
from shading: a survey J . IEEE Transactions on Pattern Analy— 12
sis and Machine Intelligence 1999 21(8): 119 - 131. SMT I 2011 32(11): 73 -76.
9  Habert S. A novel method for an automatic 3D reconstruction of Zhao Huihuang  Zhou Dejian  Wu Zhaohua et al. SMT solder
coronary arteries from angiographic images C // 2012 11th In- joint image denoising based on wavelet packet transform and a-—
ternational Conference on Information Science Signal Processing daptive threshold J . Transactions of the China Welding Institu—
and their Applications ( ISSPA)  Montreéal QC Canada tion 2011 32 (11): 73 -76.
2012: 484 -489.
10 Oren M Nayar S K. Generalization of Lambert’ s reflectance mod— 1982
el C // Proceedings of the 21st Annual Conference on Computer
Graphics and Interactive Techniques New York 1994: 239 — X ’ ’
30 . Email: betterlife008 @ 163. com

246.



I MAIN TOPICS ABSTRACTS & KEY WORDS

2014 Vol.35 No.8

Hot corrosion resistance of plasma-sprayed MCrAlY coat—
ings by laser remelting on TiAl alloy surface WANG
Dongsheng' > TIAN Zongjun' SHEN Lida' HUANG Yinhui'
(1. College of Mechanical and Electrical Engineering Nanjing
Nanjing 210016
China; 2. College of Mechanical Engineering Tongling Univer—
sity Tongling 244000 China) . pp 17 -20

Abstract:
spraying on TiAl alloy surface

University of Aeronautics and Astronautics

The MCrAlY coatings were prepared by plasma
laser remelting experiment had
been carried out and the hot corrosion resistance of TiAl alloy
plasma-sprayed and laserwemelted MCrAlY coatings in 5%
Na, SO, +25% NaCl ( mass fraction) molten salt at 850 C were
researched. The hot corrosion failure mechanisms of three kinds
of materials were analyzed and the influence of laser remelting on
hot corrosion behavior of plasma-sprayed MCrAlY coating were
discussed. The results show that the plasma-spayed MCrAlY
coating has better oxidation resistance than the original TiAl al-
loy and the laser—remelted coating has the best oxidation resist—
ance. The hot corrosion of MCrAlY coating included surface oxi—
dation and internal sulfide and produced Al,0;, Cr,0, NiO
NiCr,0, Ni;8S, and CrS et al.

Key words: laser remelting; plasma spraying; MCrAlY

coating; TiAl alloy; hot corrosion resistance

Experiment on metal transfer control of laser enhanced
GMAW welding ZHU Jialei JIAO Xiangdong QIAO Xi
JIA Cunfeng ( Mechanical Engineering College Beijing Institute
of Petrochemical Technology Beijing 102600 China) . pp 21 —
24 29
Abstract:

effect on metal transfer and welding processing stability so extra

Underwater ambient pressure has negative

force is needed to help to stabilize welding arc and improve metal
transfer state during underwater welding. To verify the feasibility
of laser which enhanced metal transfer control the related exper—
iment system was built at atmospheric pressure and contrastive
study on metal transfer state with and without laser enhanced was
conducted. Results showed that the application of a certain power
density of laser could improve metal transfer behavior obviously
and the size of droplet could be controlled by laser the welding
stability also could be improved. The result laid a foundation for
the further laser enhanced hyperbaric underwater welding experi—
ment.

Key words: laser enhanced; metal transfer; high-speed

photograph; experiment

Study on the softening of 6005A-T6 aluminum alloy welding
joints for high-speed train LU Xiaochun' LEI Zhen'
ZHANG Jian' ZHANG Lihua® (1. Harbin Welding Institute
China Academy of Machinery Science & Technology Harbin
150028 China; 2. XCMG Construction Machinery Co.  Ltd.
Xuzhou 221004 China) . pp 25 -29
Welding thermal cycle curves of 6005A-T6 a—

luminum alloy by using tandem MIG welding and laser-tandem

Building Machinery Co.
Abstract:

MIG hybrid welding was tested individually. The softening of the

welding joints was studied through welding thermal simulation

with heat treatment method. The test results demonstrated that
the notable softening in HAZ began as long as the peak tempera—
and the

most serious softening in HAZ occurred while the peak tempera—

ture of welding thermal cycle curve exceeded 260 C

ture of welding thermal cycle curve was up to 350 C. The unsta—
ble phase of 8" and B~ the main strengthening phase of 6005A—
T6 aluminum alloy transformed to 8 ( Mg,Si) which aggregated
and grew to block was the main reason why the softening hap—
pened. The hardness of the joints in HAZ where the peak tem—
perature of welding thermal cycle curve was between 260 —500
°C  could not recover totally through ageing treatment. The de—
tention time beyond 260 “C on the thermal cycle curve of laser—
tandem MIG hybrid welding joints was much shorter than that of
tandem MIG welding joints so that the softening of laser+tandem
MIG hybrid welding joints was little slighter than that of tandem
MIG welding joints.

Key words:  high-speed train; 6005A aluminum alloy;

laser hybrid welding; softening of welding joints

An improved three-dimensional reconstruction algorithm for
microelectronics assembly solder joint ZHAO
WANG Yaonan'. SUN Yaqi® WEI Shudi® ( 1.

College of Electrical and Information Engineering Hunan Uni—

Huihuang' *

versity Hunan 410082 China; 2. Department of Computer Sci—

ence Hengyang Normal University Hengyang 421008 China) .

pp 30 -34 42
Abstract:

struction is one of the key research of microelectronic assembly

Solder joint three-dimensional ( 3D) recon—

quality 3D detection and control technology development. During
its 3D

reconstruction becomes one of the key problems because of exist—

the solder joint 3D reconstruction based on SFS theory

ing “high light area” on solder joint surface. In order to resolve
the problem at first by analyzing the reflection items on solder
joint surface a reflection model is got for microelectronics solder
joint according to the characteristics of joint surface and solder
joint image. Then by analyzing the formation principle of “high
light area” and modifying the reconstruction result an improved
3D reconstruction algorithm is proposed for microelectronics as—
sembly solder joint. At last the experimental results have shown
that the “distortion” can be solved and the 3D shape based on
the improved illumination model is more satisfactory in decrea—
sing specular reflection influence than that of the traditional
methods.

Key words:

solder joint; microelectronics assembly;

three-dimensional reconstruction; shape from shading

Optimization of transition in stainless steel welding joints S
ZHU Guoren' CHEN Song’
Chain Transmission Institute  Jilin Uni-
Institute of Mechanical
Changchun 130025

—N curve breaking point
WANG Zhenbao® ( 1.
versity Changchun 130025 China; 2.
Science and Engineering Jilin University
China) . pp 35 -38

Abstract:

method the S —N curve of stainless steel welding fittings was

Based on the ladder method and the group

drawn. According to comparing drawn S —N curve with the ladder



