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welding. The distortion of the stiffened plate for the successive weld-
ing will occur, but the simultaneous welding wont do. The deflec-
tion distortion of welded stucture relates to the neutral axis of its
st clure.

Key words: numerical simulation; welding deformation;

welding sequence; neutral axis

Special-purpose welding robot for intersection welding seam
REN Fushen"?, CHEN Shujun', GUAN Xinyong', YIN Shuyan'

(1. School of Mechanical Engineering and Applied Electionics
Technology, Beijing University of Technology: Beijing 100022, Chi-
na; 2. School of Mechanical Science and Engneering, Daging Pe-
troleum Institute, Daqing 163318 China). p 59— 62

Abstract:  The welding seam of intewsecting pipes is typical
and complicated space welding seam. A new welding wbot with 5-
degree of freedoms wbot is designed with the mixed method of series
and parallel for special welding technological requirements of welding
seam of intersecting pipes, which realized the one integrated design of
organization for robot anchor, motion mechanism welding gun ad-
justing mechanism and wire feeder. An automatic centering robot
trick with 2-degree of freedom is designed which realized contmwl to
gun position and pose separately. The kinematics model of the weld
ing wbot is build and the realtime contwl mathematical model of
welding gun position, welding gun pose and welding speed is build
too for the general welding seam of intersection. The welding result
indicates that the anchor is secure and accurate, the controllability
during the welding is good and the contiol method can satidy the
technological requirement of welding seam of intersection.

Key words:  arc welding wbot; intersection welding seam;

anchor; automatic centering trick

AllHfiber optic integration type of weld seam image sensing sys-
tem HUANG Minshuang, HUANG Junfenn TANG Jian, JIANG
Lipei (Opto-Mechatonic Equipment Technology Beijing Area Major

Laboratory, Beijing Institute of Petrochemical Technology,
102617, China). p 63— 66
Abstract:

Beijing

A novel alfiber optic integration type of weld
seam image sensing system with line-stiucture light projection is put
forward which the optical projection field of line-structure light is
produced by integration of an optic transmission fiber and a minitype
cylinder lens and the laser image of weld seam is received with an
image transmission fiber bundle. The near-field intensity distribution
of the large core quartz fiber-optic transmission surface and the char-
acteristic of the fiber bundle transmitting the laser image of welding
seam are analyzed with the ray theory. The theory analysis indicates
that the laser transmitted through the large core fiber optic helps to
impove the quality of the pwojection stripe; the great mass of image
noise can be filtered after the laser image of weld seam is transmitted

by the image transmission fiber optic due to the spatial filtering ef-

fect. The experiment results are accordance with the theory analysis
in the main.
Key words:  optical intensity distribution; spatial filtering;

weld seam image; fiber-optic sensor

Development of precise inverter reflow soldering power supply
CAO Biao, FAN Fengxin ZENG Min
SHAO Lanjuan (Department of Mechanical and Automotive Engi-
neering, South China Univessity of Technology, Guangzhou 510640,
China). p 67— 70

Abstract

on the electronic components. For precisely contwlling the reflow-

with waveform control

Reflow-soldering is a sophisticated welding method

soldering, the contol system adopts PIC 18F6585 as the contiol core
and the closed-loop feedback through themmocouple as to control the
welding temperature. The language of the contwl system is written
with C language and assembly language. Though the waveform con-
trol of different stage and the digital Pl algorithm regulation the pow-
er supply achieves precise control of the welding process. Experi-
mental results validate that the contwol system of the power supply
can accunately contwl the welding pressure, time and temperature,
and has obvious advantages in the surface mount technology field.
Key words:  reflow soldering; inverter power supply; ther-

mocouple; waveform contrwl

Microstructure and mechanical properties of austenite stainless
steel wire joints welded by laser LI Hongmei, SUN Dagian
WANG Wenquan, XUAN Zhaozhi, REN Zhenan (College of Materi-
als Science and Engineering Jilin University, Changchun 130025,
China). p 71— 74

Abstract  Austenite stainless steel thin wires were joined by
using pulsed YAG laser welding. The micwstmuctural characteristics
and influences of laser welding pamameters on microstiuctures and
mechanical properties of joints were investigated by means of optical
microscopy and scanning electronic microscopy et al. Experimental
results show that the fuson zone features cellular and cellular-den-
drite crystal structure, HAZ mainly exhibits equiaxed ciystals and
near the fusion zone the equiaxed crystals coarsen. With the increase
of power input and pulse duration for laser, the penetration ratio and
melted metal width increases and micmwstructures of the weld metal
and HAZ have coarsening tendency. It is unfavorable to select shoit
pulse duration (2 ms 3 ms) for controlling welding quality. The
highest tensile strength of laser-welded joints reaches to 680 MPa
(pulse duration of 10 ms and power input of 7.6 J), the weld centre
being the weakest region in the joints.

Key words:

joint microstructure; mechanical properties

austenite stainless steel wire; laser welding

Wettability of Sn9Zn xAg lead-free solder and mechanical

properties of soldered joints CHEN Wenxue, XUE Songbai
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WANG Hui WANG Jianxin (College of Matenals Science and
Technology, Nanjing University of Aewnautics and Astronautics
Nanjing 210016, China). p 75— 78

Abstract ~ The effects of Ag on the wettability of Sn-%n
lead-free solder and the mechanical properties of soldered joints are
investigated respectively. The results indicate that when the content
of Ag is 0. 3 wt. %, the solder gets the best wettability; when the
content of Ag is from 0.5 wt. % to 1 wt. %, the wettability decreas-
es. The best mechanical property of soldered joint is obtained when
the content of Ag is 0. 3wt. %. Moreoves the fracture mictographs
show that plenty of dimples are found on the Sn-9Zn-0. 3Ag soldered
joints fractures. When the content of Ag is 1 wt. %5, some Cu-Zn
and Ag-Zn intemetallic compounds appear on the bottom of dimples
and the mechanical property of the soldered joint decreases. In genr
era, the optimum additive amount of Ag in Sn-%n solder is about
0.3 wt. %.

Key words: Ag lead-free solder wettability; mechanical

property

Genetic algorithm of grain growth in heat affected zone of 45
steel AC flash butt welding ZHANG Gemyuan, XU Maili
TIAN Sorgya, Wen Fang (College of Mechanical & Electrical Eng-
neering, Hohai University, Changzhou 213022, China). p 79— 82
86

Abstract:
AC flash butt welding heat affected zone (HAZ) was simulated by

The austenite grain growth process of 45 steel in

genetic algorithm method based on actual measured welding themal
cycle curves, which the energy of the system in minimum state and
the grain boundary moved to curvature direction in grain growth pro-
cess were considered. 'The average radius actually measured in
coamse grain area and fine grain area of welding HAZ are 54. 30 #m
and 13. 58 "m, and agree with the average grainradius of 51. 50 *m
and 16. 29 Pm simulated by genetic algonthm simulation method.
Genetic algorithm method results show the average radius of grain
growth in weldng HAZ during welding heat recycles is 66. 8 percent
of that during the whole heat.

Key words:

affected zone; smulation

genetic algonithm; grain growth; welding heat-

Effect of postweld heat treatment on microstructure and me-
chanical property of manual SHS welding XIN Wentong"?,
MA Shining', LI Zhizun’, ZHANG Baoyuan® (1. National Key Lab-
oratory for Remanufacturingg Ammored Force Engineering Academys
Beijing 100072, China; 2. Base Department Ordnance Engineerning
College, Shijiazhuang 050003 China). p 83—86

Abstract:  The influences of post-weld heat treatment on mi-
costucture and mechanical properties of manual SHS welding at dif-
ferent temperatures are studied. The results indicate that the diffu-

sion activation ability of elements can be reached when the annealing

temperature is more than 300°C. With the increasing of tempera-
tue, the tensile strength and the impact toughness of the welded
joint improve, the micro-hardness gaps near the fusion line of the
base metal and the welded alloy reduce, and the micwstructures in
the fusion area distribute uniformly. Through spread scanning of the
element by the EDS energy spectrum the concentration change of
the major elements in the fusion area is found out, which is from
mutation form before the post-weld heat treatment into gradient form
and strengthens the intensity of the fusion zone.

Key words: manual SHS welding; microstucture; mechani-

cal property; post-weld heat treatment

TIG arc behavior of ultrafast-convert high-frequency variable-
polarity square wave CONG Baogiang QI Bojin, ZHOU
Xingguo (School of Mechanical Engineering and Automation, Beijing
Univewity of Aeronautics and Astronautics, Beijing 100191, Chi-
na). p 87—90

Abstract  Based on a novel main circuit topolagy of ultrafast-
convert power supply, variable polarnty current with the ultrafast cur-
rent rate of nse and fall was achieved and the arc behavior of high-
frequency variable-polarity tungsten inert-gas welding for aluminum
alloy was investigated. The experimental results show that with the
increase of current frequency, the ceaning action of ultrafast-convert
high-frequency variable-polarity arc for surface oxide is significantly
enhanced arc plasma has an obvious pinch effect arc voltage and
arc resistance increase respectively, but arc blow-effect is alo en-
hanced. Increasng the cument frequency and decreasing negative
polarity current amplitude and its duration in certain ranges can im-
prove weld penetration and reduce the electrode consumption. It is
beneficial to improve weld quality and efficiency for aluminum al-
loys.

Key words;

ultrafast convert; ulirasonic; variable polarity;

arc behavior; pinch effect

Properties of 45 carbon steel hardened by micro-plasma
WANG Liuying"?, TIU Gu', HUANG Guopeng’, HUA Shaochun'
(1. The Second Artillery Engineering College, X{ an 710025 Chi-
na; 2. Key Labomtory of Electronic Ceramics and Devices of Minis-
try of Education, X7 an Jiaotong University, Xi’ an 710049, China;
3. The Second Amillery Commissary, 7435 Factory, Wuhan
4321000 China). p 91— 94

Abstract  Uniform expenment design was applied to hard-
ened 45 cabon steel with micrwo-plasma arc, including the design
parameters such as arc cuwent scanning speed gas flow and hard-
ening distance. The structures mechanical properties and hardening
mechanism of hardened layers were analyzed by means of testing in-
struments  such as optical microscope, scanning electron micro-
scope, micohardness tester and wear tester. Results show that be-

cause of the small influencing area and the extremely high cooling



