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Fig. 5 Fillet weld profile
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nautics Nanjing 210016 China; 2. The 14th Research Insitute,
China Eletronics Technology Group Comporation, Nanjing 210013
China). p53— 56

Abstract: Wetting times and wetting forces of Sn-CuNi lead-
free solder for different temperatures and three kinds of substrates
including Cu, Aw NV Cu  and SnBi/ Cu, were measured by means
of wetting balance method. The effects of soldering temperature on
wettability of S-Cu-Ni lead free solder on different substrates were
alo studied. The results indicate that with the increase of tempera
ture, the surface tenson of the lead-free solder decreases and the
weiting times are reduced observably, and the wetting forces are in
creased evidently. The wettability of solder on Aw Ni/ Cu or SnBv/
Cu substrate is better than that on Cu substrate owing to the decrease
of the interfacial tension between solder and substrate by way of plat
ing NV Au or SnBi coating.

Key words: lead-free solder; SnCu-Ni solder; wettability;

coating

On-line weld quality inspection based on weld indentation by us-
ZHANG Xiao-yun, ZHANG Yan-song, CHEN
Guarrlong(School of Mechanical Engineering, Shanghai Jiaotlong U-
niversity, Shanghai 200030, China). p57— 60

Abstract; Resistance spot welding (RSW) is the primary join-

ing servo gun

ing method for carbody assembly. Control and inspection of weld
quality have great importance to improve the performance of car.
Based on the position feedback charactenistics of sevo encoder, on-
line weld quality inspection method was proposed by using weld in-
dentation. A spot welding experimental system including wbot robot
controller; servo gun and weld controller was integrated. The devel
oped measurement program was used to acquie weld indentation on-
line, and the measured resulis was calibrated by PLC displacement
control system. The expermental results showed that the acquired
weld indentation can reflect the real indentation on the 0. 8mm low
catbon steel(GMW?2). The weld quality inspection rate can meet the
demand for real production. The proposed omrline weld quality in-
spection method can meet the demand of welded joint measurement
in real plant environment.

Key words: resistance spot welding; servo gun; weld indenta-

tion; orr line inspection

Method of welding groove feature design and weld feature
LIU Yong', WANG Ke-hong', DU Shanrshan®, XU
Yue-lan' (1, M aterial Department of Science & Engineer, Nanjing U-
niversity of Science & Technology, Nanjing 210094 Ching 2. Conr

recognition

puter Schoal of Science & Technology, Nanjing Universty of Science
& Techndlogy, Nanjing 210094, China) . p61— 64
Abstracts: To solve welding workpiece model it is important

to study welding gmove feature design. The design requirements of
CAD/ CAPP/
ROBOTICS integrated welding. The total scheme was desiged to real
ize the data share between CAD design enviromment and CAPP/
ROBOTICS enviromment. Firsily a method to model typical welding

welding gmoove were analysed in the numeric

groove based on gmwove feature libraty was given, then a better

method to model universal weld groove driving by program developing
based on CAD/CAM plaform was povided. And the method of
welding groove feature and weld feature recognition was put forward.

Example proved that it is correct.

Key words: welding groove; feature design; feature recognition

Fracture microstructures and properties of AFLi alloy brazed
joints ZHANG Ling, XUE Song-bai SHI Huai-jiang, WU Yu-
xiu (College of Maternals Science and Technology, Nanjing University
of Aemnautics and Astronautics Nanjing 210016, China). p65— 68

Abstract Microstiuctures of base metal and brazed joints were
analyzed using metallographic microscope, SEM and micmwhardness
instrument and the changing rule of strength of brazed joints was
studied by testing microhardness of brazed joints and chemical com-
position of fracture micro-section. The results show that shape of re-
inforcing phase of base metal are changed from particle to strip after
brazing; there are few defects such as gas pores slag incusions
cracks and so on in brazed joints with N, atmosphere, which im-
proves mechanical properties of brazed joints effectively, however
there are many defects in brazed joints without N, atmosphere, which
reduces mechanical properties of brazed joints serously.

Key words: AtLi alloy; brazed joint; microstiucture; micro-

hardness

Intelligent digital control system for CO; short circuiting welding

FENG Yue hai"’ LIU Jia YIN Shuyan> WANG Ke-horg
(1. Depaitment of M aterials Science & Engineerings Nanjing Uni-
vemsity of Science and Technology, Nanjing 210094, China; 2. Col-
lege of Mechanical Engineer and Applied Electionics Technologys,
Beijing University of Technology, Beijing 100022 China). p69— 72

Abstract For the shortage of short circuiting transfer for gener-
al CO, welding machine , based on the hardware system of digital
signal processor and microprocessor control unit, the hierarchical in-
telligent contwl theory was applied and the hierarchicall intelligent
full digital control schematic for CO; short circuiting transfer wel ding
was put forward. It integrates the digital PI contwoller, fuzzy con-
troller and expert systemy which make control levels clearer and de-
sign scheme easier. The experimental results validate that this sy stem
can attain ideal waveform contwol for (0, short circuit welding, and
improve (02 welding machine performance, and control welding pro-
cess intelligently.

Key words: digital control system; gas metal arc welding; hi-

erarchical intelligent control

Numerical analysis of multi pass welding residual stress for typi-
cal dosed weld CHEN Hu, GONG Jianrming TU Shandong
(Nanjing University of Technology , Nanjing 210009, China) . p73—
76

Abstract Two typical dosed weld circular patch weld and noz-
zle welds were modeled and 3-D multi- pass welding simulation were
performed using FEM. User suboutine were used to realized the
moving Gauss distribution of welding heat source. The themal cycle

and residual stresses distnbution were obtained. The results show that



