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Table 1 Chemical composition of material
C Si  Mn S p Cr  Ni Mo
OCrI3NiSMo 0.050 0.4 0.56 0.005 0.021 13.98 4.77 0.64
HSI35  0.040 0.53 0.61 0.005 0.018 13.18 4.89 0.53
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Fig. 2 Double ellipsolid heat source model
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Table 2 Performance parameters for material
b
. c/ X/ 5o
7/ o . /(107 0
E/GPa R,/MPa (Jokg - C™ 1) (Wem 1. T 1) ™
30 210 550 461 68 1.55
200 198 497 514 58 1. 65
400 18 4R 546 50 1.75
[[F=%
kAT 600 165 385 559 45 2.01
1000 115 3 570 41 2.33
1400 61 2% 576 40 2.40
8 2.1

Fig 3 Combined heat source model



%54

wETF F e

R R TR E A BUE AR Y R A

63

600

400
h=60

4 (mm)
Fig. 4 Schematic of weld geometric model
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Fig 5 Elements mesh of model
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Fig 7 Measurement position of residual stress 1)
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Fig. 8 Cuwe of transverse residual stress changing with dis-
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Intelligent inspection of soldered joint based on artificial neuron
network LU Sherglin', Zhang Xianmin® (1. School of Mechari-
cal Engineeringg Dongguan University of Technologys Dongguan
523106 Guangdong China; 2. School of Mechanical Engineering
South China University of Technology, Guangzhou 510640 China).
p57— 60

Abstract: As electionic components get smaller and the
board densities become more compact; it is necessary for automatic
inspection in electronic manufacturing. The automatic optical inspec-
tion (AOD) system is demanded more precise and intelligent. The
traditional inspection methods require large quantity samples of all
types to train the inspector; or do some complicated setting. To
overcome the disadvantages an intelligent method was proposed.
Firstly, a series of features of soldered joints were defined. Then, an
automatic boundary setting method based on statistic was inttodu ced.
Finally, the neural network was established to classify the soldered
joints. The performance of the method was verified by the expen-
ment.

Key words:

solder joint neural netwoiks; machine vision;

inspection

Application of combined welding heat source in arc welding sim-
GAI Dengyu', CHU Yuanzhao!, 1I Qingfen®, Lili' (1.
Material Science and Chemical Engineering College, Harbin Eng-
neering Univewsity, Habin 150080 China; 2. Machinery and Elec-
trical Colleges Hatbin Engineering University, Haibin 150001, Chi-
na). p6l—64, 68
Abstract;

ulation

Factors of various welding heat sources were ana-
lyzed. It is found that Gaussian heat source and double ellipsoidal
heat source can not indicate welding molten pool exactly in weld sin-
ulation. The combined welding heat source which combined Gaussian
face heat source with double ellipsoidal body heat source was used in
welding simulation. The welding molten pool calculated with the
combined welding heat source consists with practice fusion line. The
temperature field and siress field of stainless steel by arc welding
were simulated with these three kinds of welding heat sources. The
residual stress field simulated using the combined welding heat
source is in good agreement with test and more exactly than those us
ing the other two heat sources.

Key words:

stress

simulation; combined heat source; residual

Microstructure and high temperature abrasion resistance of Ni-
based WC composite layer deposited by plasma arc FU
Wei!, WANG Xibao’ CHEN Guoxi' (1. Baosteel Machinery Plant
Surface Technology Institute, The Sufacing Institute of M achinery
Maintenance Litd., Baosteel, Shanghai 201900, Ching 2. School

of Materials Science and Technology, Tianjin University, Tianjin
300072 China). p65— 68

Abstract:  The Ni-based alloy powder with 60% WC was de-
posited on the suface of 15CMo by plasma arc surfacing. The mi-
cwostiuctures hardness and wear resistance of the layer were ana-
lyzed. The results show that the layer has good external appearance
and the WC particles which maintain its high hardness and exhibit
few refusion distibutes uniformly across the section of the layer. The
layer also has high hardness and wear-resistance at elevated tempera-
ture, which is 5 times than that of 45 nomalized steel.

Key words:

plasma transferred-arc; WC  particle; mi-

crostucture; wear-resistance at elevated temperature

Effect of Ag and Ni on melting temperature and spreadability of
Su-Sb-Cu solder alloy ~ FENG Lifang', YANG Li% YAN Yan-
fu', GUO Xiaoxiao', ZHANG Keke' (1. Henan Key Laboratory of
Advanced Nomferous Metals Henan University of Science and

Technology, Luoyang 471003 Henan, China; 2. College of Electro-
mechanical Technology, Xuzhou Institute of Technology, Xuzhou
221008 Jiangsu, China).p69— 72

Abstract  In order to improve the properties of the S 10Sh-
8Cu solder aloy, two new lead-free solders (Sn-Sh-Cu-Ag and Sn-
Sb-Cu-Ni) were made by adding small amounts of Ag and Ni into
Snr10Sb-8 Cu solder alloy. Results show that the melting tempera-
tures of the Sn-Sh-Cu Ag solder alloys decrease and the spreading
areas increase compared with those of the matrix solders which are
related to the increase of the supetheat degree, the dispersed distri-
bution of SnAg phase with low melting point and the decrease of the
suface tension of the melting solder. The melting temperatures of the
StrSh-Cu-Ni solder alloys decrease and the spreading areas of the
SnSh-Cur Ni solder aloys are slightly less than those of the matix
solders. It is because the viscous and the surface tension of the Sn-
Sb-Cu-Ni melting solder increase and the CugSns is covered by the
polyhedron-shape (Cu Ni) Snswhich is adverse to the spreadability
of the solder by adding small amount of Ni.

Key words:  Sn-Sh-Cu alloy; leadfree solder; melting tem-

perature; spreadability

Numerical simulation on temperature field in on-site induction
brazing of tubes ZHANG Wei, QI Bojin, XU Haiying
(School of Mechanical Engineering and Automation, Beijing Uni-
vemsity of Aeronautics and Astronautics, Beijing 100191, China).
p73— 176

Abstract  Conddering the characteristics of on-site induction
brazing of tubes the FEM model was built. Based on the electro-
magnetic and thermal coupled finite element method the temperature
distribution on tubes was simulated by ANSYS. The results how that

temperature distribution on tubes is nonuniform. Using a six-point

synchronous temperature measurement sy stem with thermocouples,



