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linear ones In the experiment the maximum ewor is 2 9 mm and
the average eroris 1. 5 mm when a rather large focal length is used
An analysis of factors influencing the calibration accuracy is done
based on the experimental process and results

Key words: viitual envionment calibration; human-machine

interaction; remote welding

Welding quality realtime monitoring system for auto-body as-
sembly XU Jun, LI Yong-bing CHEN Guan-long (Sharnghai
Jisotong University, School of Mechanical and Power Energy Eng-
neering, Shanghai 200030, China). p41— 44

Abstract This paper introduces a new auto-body spot weld
quality monitoring system using electrode displacement. This system
solves the intedference problem of sensor mounting by designing spe-
cial fixture, and can be successfully applied on the portable welding
machine. It has capable of making diagnoss of process variations
such as suface asperities shunting, wom electrode and splash with
real-time electiode displacement. Through confirmation of application
in the workshop, monitoring system has good stability and reliability,
and is suited for monitoring welding quality in production.

Key words: resistance spot welding; electrode displacement

fault diagnosis; quality monitoring; portable welding machine

Microstructure and performance of laser cladding Co+ Cr,C,
SI Song-hua, XU Kun LIU Yue long ,
ZHOU Hatxiang (School of Material Science and Engineering, An
hui University of Technology, Maanshan 243002 , Anhui, China).
p45— 48

Abstract Laser dadding Co-based alloy coating (Co50) and

composite coating

Co-based alloy composite coating (Cot Cr; Cy) with different Cr3; C,
addition (20%, 40%, 60%, mass fraction) on low catbon steel
substrates has been obtained. Microstructure and performance of the
ooatings have been comparatively discussed in the same test cond-
tions. It is shown that the Co50 coating consisted of many dendritic
solid solution Y — Co and eutectic structure (Y— Co and C1x Cg) be-
tween the dendrites. The Co+ Cr; Cy composite coating consisted of
urrdissolved Cr;C, particles, bacilliform or nubbly rich-chromium
catbides ( M;C;) and very finer dendrite structure(¥ —Co and Cr,,
C¢) between the carbides. CryC, particles remodeled the solidifica
tion characteristic of the composite coating and fined the dendrte
stucture. With the increase of Cr;Cy, Cr;C, patticles un-dissolved
and the rich— chromium carbides were als increased. Surface hard-
ness wear resistance, high temperature oxidation resistance at
1300°C and comosive resistance in 30% vittiol of the composite
coatings are obviously better than that of the Co50 coatings. With the
increase of C1;3 Gy, oxidation resistance and cormwsive resistance were
increased but wear resistance of the Co -+ 40% Cr;C, composite
coatings was the best. Laser cladding Co+ 40% Cr;C, composite
coating had the best integrative performance.

Key words: laser cladding; Co— based alloy; Cr;C,; micro-

stiucture; wear resistance; oxidation resistance; comosive resistance

Activating-tungsten inert-gas welding for TAILS titanium alloy
XIONG Liang-tong, ZHOU Zhi-gangg DONG Zhangui (Beijing

Xinghang Mechanical-Electric Plant; Beijing 100074, China). p49—
52

Abstract In the view of weld form, weld pore, joint mechani-
cal properties micstuctur and joint anti-erode peformance, etc
A— TIG (activating-tungsten inert-gas) welding for TA1S titanium
alloy has been studied. The experimental results show that compared
with conventional TIG(tungsten inert gas) welding A— TIG welding
can increase weld bead penetration while decrease weld bead width
and can decrease the number of pore effectively, also can enhance
joint tensile property and bend property. Heat affected zone of A—
TIG welding is narrower; and its microstructure is finer in compari-
son with TIG welding, while their microstuctures of weld zone are
amost same. The activating flux doesn’ t affect joint antiewde per-
foomance. A— TIG welding is superior to conventional TIG welding
for TA15 titanium alloy.

Key words: TA1S5 titanium alloy; activating-tungsten inert-gas
welding; property

Calibration of scanning circular laser and seam detecting LU
Jiambo, XU Pei-quan, YAO Sun TANG Ximhua (Welding Engi-
neening Institute, Shanghai Jiaotong University, Shanghai 200030,
China). p53— 56

Abstract A new scanning circular laser vision sensor is de-
signed. When the laser is projected on the welds a light circulanty is
formed. The principle of 3D measure is stateds and camera calibra-
tion and structural light calibration are done. The parameters of cam-
era and equation of structural light under camera reference frame are
gained. The pictures of varous welds under stuctural light are col-
lected. By the characteristic of weld after image processing welds
can be identified and the coordinates of charactenstic spot can be ob-
tained.

Key words: circular scanning laser; calibration; seam detecting

Feature based modeling system for welding on SolidWorks plat-
WANG Zhtjiang HE Guang— zhong, GAO Hong-
ming WU Lin (National Key Laboratory of Advanced Welding Pro-

form
duction Techmlogy, Habin Institute of Technology, Harbin
150001, China). p57— 60

Abstract: Feature-based modeling is a sgnificant technology in
the wbotic welding off-line programming. However there is mt a
geometnic model of weld in the previous feature-based modeling sys-
tems for welding It makes the welding intention vague and the fea-
ture extractions of welding difficult The feature-based modeling sys-
tem was established by redevelopment of Solidworks with VC+ —+

6. 0. The geometric model of weld was set up and it made feature ex-



[V MAIN TOPICS. ABSTRACTS & KEY WO RDS

2006. Vol. 27. No. 4

tractions of welding easier. In addition the feature-based modeling
system provides the wbotic welding off line programming system with
adequate information and is successfully applied

Key words: geometric model of weld ; feature extraction of
welding list structure of features; feature-based modeling; Solid-
Works

Meting characteristic of twin electrode single arc welding
IL Self regulating effect of arc on two cores melting HAN
Bin', ZOU Zeng-da’, QU Shi-yao’ (1 School of Mechanical and
Electronic Engineering ; Petroleum Universty of China Dongying
257061, Shandong, China; 2 School of Materials Science and Eng-
neerirg , Shandong Universty, Jinan 250061, China). p61— 63, 80

Abstract Two cores melting speed can keep consstence is
very important for twin electrode single arc welding to be stabilized.
The melting congstency of two cores is influenced by eectrode type,
welding current etc The sufficient condition of two cores melting co-
incidence is the effective anode drop equal to the effective cathode
dop  the more the difference of two values the more the melting in-
consistent degree. The arc has a self-regulating effect on melting of
two cores, thatis during the arc burning, even if the ends of two
cores have different length in the ar¢ two cores can keep uniformly
melting speed, and the arc can stably burn The prnciple of the
self-regulating effect is that different heat production of cathode and
anode make wo cores length in the arc different The longer weld
core stretching into the arc column gets more heat from the arc col
umn to accelerate its melting In general, the self-regulation effect of
arc increases with the reducing of wo-core span and increasing of
welding cumrent

Key words: tvin electrode; single arc welding; two cores

melting; self-regulation effect

Submerged arc welding wire matched with X80 pipeline steel
ZHANG Min. YAO Chengww FU Chong LV Zherrlin (School

of Material Science and Engineering, Xi’ an University of Technolo-
gy, Xi’ an 710048 China). p64— 68

Abstract: By analyzing the influence of the microstucture for
weld deposited metal of high strength low-alloy steel on mechanical
propetties the compound microstucture depost with mainly the ac-
icular ferite (AF) and a small quantity of the granular bainite (GB)
was applied to the welding wire for X80 pipeline steel Based on the
duiving force concept of microstructure transformation, and combined
with the acicular ferrite nucleated mechanisn at nonmetallic inclu
sions and microalloy toughness theory, the Mn— Ni— Mo— Ti— B
alloy was selected to study the welding wire of X80 pipeline steel
The results of experiments show that the weld deposited metal will
fulfil the demands of strength and toughness and low-temperature
toughness by choosing and contwlling alloy elements rationally, and
the developed 1% welding wire can be used for X80 pipeline steel

Key words: X80 pipeline steel; submerged arc welding; low

temperature toughness; acicular ferrte; inclusion
Effect of TiO, on detachability of stainless steel electrode LI
Ping s MENG Gong-ge (Harbin University of Science & Technology,
Harbin 150080 China). p69— 72

Abstract. With uniform design method, tooking the coating in-
gredients as independent variables and slag detachability as the target
function in the formula and usability test, the effects of coating com-
ponents on the detachability of stainless steel electiode were stud-
ied Based on the calculates and analysis result the two bigger effec-
tive supplementary materials-rutile and the powder of TiO, were stud-
ied When they (mainly TiO,) increase, the microscopic structure
in the slag will foom branchlike or the sironger directive frame-like
structure. The white fir-tree crystal phase gets more and the detach-
ability turns better; as the branches get longer, the branching area
bigger and denser

Key words: uniform design; mechanisn; detachability; mi-

crostiucture

3D finite element simulation on stress-strain distributions in all
HUANG Siluo"?*, XUE Yo-
ng', ZHANG Jiarrxun', Chen Zong-qiang (1. Xi’ an Jiaotong Uni-

position root butt welding of pip

vemsity, XT an 710049, China; 2. Maoming Petrochemical M achinery
Plant, Maoming 525024, Guangdong, China). p73—76, 84

Abstract Based on thermal— elastic— plastic theory, a 3— D
finite element model of wot butt welding of SA335 P91 steel pipe was
carried out with ANSYS software. Using moving heat source, the
transient temperature field and welding stress-strain field in root butt
welded joint of a pipe were andlyzed. Moreover, the distubutions of
axial and hoop transient stresses to close the wo-half seam joint were
investigated. The calculation results show that the axial and hoop
stresses at the keyhole center are tensile, specially, the edge stress
effect is remarkable where the hoop siresses are stronger than the ax-
ial ones and how the holding time of heat source in the keyhole and
the welding current influences the distribution of stresses and strain
during the high temperature solidification is also discussed.

Key words: SA335 P91 steel pipe; numencal smulation;

stress-strain field; solification cracking

Evaluation of welding procedure specification with crack tip
opening displacement in steel box beam  MIAO Zhang-mu',

WU Wei-guo', TAO Dexin®, XIE Zhi-hua’ (1. School of Transporta-
tion , Wuhan University of Technology, Wuhan 430063 Ching 2.

School of Logistics Wuhan
430063 China 3. The Seventh Engineering Company lid., Of China
Railway Major Bridge Bureau, Jiujiang 332004, Jiangxi, China). p77
—80

Wuhan University of Technology,

Abstract The limitations and problems of evaluation of weld-
ing procedure specification (WPS) of steel box beam with impact test
were analyzed. It is necessary to use the crack tip opening displace-

ment (CTOD) test to evaluate WPS of steel box beam. The CTOD



