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Fig. 3 Wetting times of solder on different coatings with
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welding of aluminun alloy. The expenment results demonstrate that
the addition of the metal powder enhances the energy coupling effi-
ciency and reduces the power densty threshold value during laser
deep welding. Such as the reducing rate is about 50 % for A2219 ak
loy. The experiment results also indicate that the powder can enter
the weld pool availably only the powder was delivened to the suitable
area after laser beam at the surface of a part. The proper quantity of
the alloy powder must match with the right power density and energy
input, which can assure to obtain good weld appearance. Mearwhile,
the addition of the powder can reduce the fluctuation of the laserin
duced plasma and maintain its stability effectively in the laser weld-
ing. So a stable welding process and good weld appearance can be
obtained in the experiments.

Key words: aluninum alloy; metal powder; CO, laser weld
ing; laserinduced plasma; power density threshold value

Effect of side gas on laser induced plasma during laser deep
penetration welding  ZHANG Lir-jie', ZHANG Jian-xun', DU-
AN Ai-qin*( 1. State Key Laboratory of Mechanical Behavior for Ma-
terials X7 an Jisotong Univemsity, X{ an 710049 China; 2. Beijing
Aewnautical Manufacturing Technology Research Institute; Beijing
100024 China). p37— 40

Abstract A two dimensional compressible gas flow model of
laser penetretion welding process was founded for a better under-
standing of the influence of side gas flow conditions on the behavior
of laser induced plasma. The distiibutions of temperature and veloci-
ty within plasma plume under different side gas flow conditions were
calculated. The shape and size of plasma in laser welding process
was studied with high-speed CCD camera. The result shows that
laser induced plasma and weld geometry are senstive to side nozzle
height, its inclination angle and side gas flow rate; that cooling effect
and assist gas/ plasma- plume momentum ration play an important role
in contlling the plasma plume.

Key words: laser deep penatration welding; side assist gas
numerical simulation; high-speed CCD imaging

Mechanical properties and microstructures of QFP micro-joints
soldered with diode-laser soldering system HAN Zong jie,
XUE Song-bai, WANG Jianrxinn CHEN Xu (College of Materials
Science and Technology, Nanjing University of Aeronautics and As-
tronautics Nanjing 210016, China). p41— 44

Abstract: Soldering experiments of two kinds of devices QFP32
and QFP48 were camried out using diode-laser soldering system and
IR reflow soldering method, and the distrbution regulations of the
tendle strength of QFP micro-joints with Sn-Pb solder and SnrAg-Cu
lead-free solder were studied by STR-1000 micro-joints tester and
the characteristics of fracture micwstuctures of micro-joints were ab
so analyzed by SEM. The results indicate that tensile strength of QFP
micro-joints soldered with laser soldering system is lager than that
with IR reflow soldering method and tensle strength of QFP48 mi-
cro-joints is larger than that of QFP32 micro-joints. Fracture mecha
nism of micro-joints soldered with laser soldering system is toughness

fracture, while fracture mechanism of micrw-joints soldered with IR

reflow soldering method includes brittle fracture and toughness frac-
ture.
Key words: diode-laser soldering; QFP devices; mechanical

properties of micro-joints micwstructures

Active vision sensing method for weld location by“ circle-depth
relatio’ algorithm XU Perquan TANG Xirmrhua, LU Jian-
bo, Yao Shun(School of Material Science and Engineering, Shang-
hai Jiaotong University, Shanghai 200030 China). p45— 48

Abstract Three vital angles were put forward so the weld
could be described by three-dimensional information. On this basis
mathematical model of depth recovery according to ” circle-depth re-
lation” algorithm and pmjection mles was constructed. The relation
ship betveen depth values and off axis angle ¥ under gas tungsten
arc welding experiment condition was addressed by real experment
and the characteristic points of weld was desciibed and located. Mean
square error was used to analyze the recovery precison. The results
showed: (1) Depth recovery for butt joint and ramp welded seams
realized; (2) Weld can be located very well by using proposed vi-
sion sensor based on drcular laser trajectory; and proposed vision
sensor manifested a promising result with high precision and high ef-
ficiency.

Key words: laser cone projection; circular laser tmajectory;

depth recovery; seam location

Instantaneous energy waveform of short circuiting transition in
CO; arc welding XUE Jia-xiang, YANG Guo-hua, WANG
Zhenrmin 1IU Xiao, HONG Sen( College of Mechanical Engineer-
ing South China Universty of Technology, Guangzhou 510640,
China). p49— 52, 84

Abstract The welding process of three arc welding machines
had been tested and analyzed with the welding dynamic arc wavelet
analyzer developed by the anthers The experimental results indicate
that the instantaneous energy can synthetically reflect the influence of
current and voltage on dynamic arc characteristics To make are ig-
nite successfully, the instantaneous energy should increase to enough
high quickly along with the current. In a cycle of short circuting
transition during the steady welding process the instantaneous ener-
gy during arc burning should be kept at the constant base; and then
it falls to smaller value mapidly, finally, it rises rapidly and com-
pletes the shoit circuit transition. The instantaneous energy falls a-
gain rapidly to base afier arc re-striking While arc extinguishing
the instantaneous energy falls slowly to zero and avoids serious im-
pulsion The expeniment results can provide for the foundation to de-
sign and contwl accurately the waveform of the welding cumrent and
voltage

Key words: instantaneous energy; wavelet analysis repeata-

bility of waveform

Effects of temperature and coatings on wettability of Sn-Cu Ni
lead free solder WANG Jiawrxin}, XUE Song-bai', HAN
Zong-jie', WANG ning', YU Sheng*]jnz( 1. College of M aterials Sci-

ence and Technology, Nanjing University of Aeronautics and Astro-
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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



