Ho8% F11H S - Vol. 28 No. 11
2007 £ 11 A TRANSACTIONS OF THE CHINA WELDING INSTITUTION November 2007
kB, XEW, WHeF, KEX
( , 116024)
. TG402; TG404 c A . 0253—360X(2007) 11— 017— 05 % 3
0 }%— = » Mishra
(5]
(7)
, o AI—L ’ 8]
Liu 1 Al— ’ 8
Cu « ”» 2 ’ [ ] 9
. Feng ’
131 ,
, » Rey- ’
nolds 4 7050
1 FHIR THER
. 2007—01—25 11
(1025212, 10421202, 10302007); )
(2005CB321704); s 1 ,
1877 , 1 879



18 3 Eire %28 &
s , 80.5
8 mm, 1.2
(3 I'I']l'n)y 1)
’ 4 qm:qk+qr+fmqg9 (1)
’ ’ qSZiqkiqr+fsqg7 (2)
H Qk H qr
5 gy
o it S
0
Coulomb
9
T M
pc 9
T="U"»peo 3)
1.3
’ Atstable
m Lmin
At wape= s @)
1 (m’n) d
Fig 1 Size of welding tool ¢ Loin 5 Ca )
’ X+21°
= [T 5)
. 400 r min, a= ["p
2 s, : X, 8 Lame ; 0
Al6061 —T6 )
(8 ’ 2 ’ ’ ’
10 500 12 480 ) s
. 10%7 .
) 2 mm b,
24 mm, .2 HESERMTR
3
AT
W H E ’
O e . ;
(
EEm
] I b b
g0 WA D)
TR
2 (mm) ’

Fig 2 Boundaries and size of welding plate
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Fig 4 Material flow on top surface at advancing side Fig 6 Material flow near midde of welding plates at advanc-
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Fig. 7 Material flow on bottom of welding plates at retreating

side

(a)t=8s

Bamg ® ®rw By g 0

(b)t=14s

8
Fig. 8 Material flow on bottom of welding plates at advancing
side
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9 Temperature distribution in friction stir welding
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TIG arc constricted by rotating ceramic plates 7ZHU liang
ZHANG Renjun, TIAN Yuji (State Key Laboratory of Gansu Ad-
vanced Non-femrous Metal Materals, Lanzhou Univessity of Technol
ogy: Lanzhou 730050, China).pl—4

Abstract:
hance the heat intensity of TIG(tungsten inert-gas) arc. A novel ap-

Arc constriction is an effective appwoach to emr

proach to constrict the TIG arc was presented. By means of double
ceramic plates with parallel rotation. the arc near the electrode was
constricted. Through observation of the arc shapes and measurement
of the welds cross-sections, the arc shapes and its heat characteris-
tics have been investigated at a variety of constriction conditions giv-
en by the wtating ceramic plates. The results show that the axially
asymmetrical constriction of TIG arc was made by rotating ceramic
plates. Inthe direction perpendicular to the rotating plane of ceramic
plates the central current camied column of the arc was constricted
stably. Decrease of the distance between two ceramic plates and in-
crease of the depth for the arc entering into the ceramic plate gap
gave 1ise to the fuither constriction of the central current caried col
umn of the are, and in turn increase the penetration of welds. Fur-
themore, the arc voltage was increase slightly when the constiiction
extent became stronger

Key words:
pmwofile

constricted arc; rotating ceramic plates arc

3D modeling of task space for tele-robotic welding based on ste-
GAO Hongming, LIANG Zhimin DONG Na, WU
Lin (State Key Laboratory of Advanced Welding Production Technok
ogy, Harbin Institute of Technology, Haibin 150001, China).p5—8

Abstract:

reo vision

In oder to overcome the disadvantage of the hu-
man tele-operation, there is need to improve the intelligence level of
the tele-wbotic welding system. Accurate 3D modeling of the task
space is the essential foundation for telewbotic planning motion
control and other automatic function. Stereo vision is employed for
tak space analysis and 3D reconstuction of telembotic welding.
Stereo matching is accomplished by manmachine interaction comr
bined with subpixel corner feature detection algorithm, in which the
Haris corner is fist detected then the subpixel refine is made. So
that the complicated calculation and low robustness of the automatic
visual modeling algorithm is avoided. The experimental 3D reconr
stiuction results of task space have shown the validity of the tech-
nique.

Key words;  stereo vision; telembotic welding; 3D recon

stiuction; task space

Influence of heat treatment on interfacial diffusion of Al alloy
cdd spraying coating on magnesium alloy YUAN Xiaoguang,
LIU Yanxue, WANG Yisong HUANG Hongjun (School of Materal
Science and Engineering, Shenyang University of Technology, Sheny-

ang 110023 China). p9— 12, 16

Abstract  The Al-12Sr3Fe-3Mn-2Ni alloy powder has been
sprayed on the surface of magnesium alloy with cold spraying techn-
ology. The interface morphology between substrate alloy and coating
has been investigated. The effect of heat treamment temperaure and
holding time on the diffusion behavior between coating and substrate
alloy has been studied. The results show that the Al-12St3Fe-3Mn-
2Ni alloy powder coating by cold spraying technology becomes more
density and homogeneous after heat treatment. Al in the coating dif-
fuses into the substrate alloy and Mg in the substrate alloy diffuses
into the coating. Moreover, the diffusion amount diffused into the
coating from the substrate alloy is more than that diffused into the
substrate alloy from the coating. With an increase of temperature and
holding time, the diffusion degree of Al and Mg between the coating
and substrate alloy get sufficient. However, the diffusion layer vanes
little when the temperature tises to 300 C and the holding time in-
creases to 3 h. Little diffusion of other alloying elements in the coat-
ing and substrate alloy has been observed.

Key words:
loy powder; diffusion

magnesium alloy; cold spraying; aluminum al-

Effects of Ti— Si on properties of plasma arc “ in-sitt” welding
for SiC, /A1 MMCs CHEN Xizhang, 1EI Yucheng, 1I Xian
ZHANG Jianhui (School of Material Science and Engineer-ing Jian-
gsu University, Zhenjiang 212013, Jiangsu, China).pl13—16
Abstract
forced aluminum metal matrix composites (SiC, /Al MMCs), plasma

In order to analyze weldability of SiC particle rein-

arc “in-situ” welding of SiC, /Al MMCs are carried out using argon-
nitrogen mixture as plasma gases and Ti—Si mixed powder as® in-si-
w” welded material. The results show that the dense metallurgcal
joining with obscure interface could be acquired by adding Tt Si
mixed powder into the pool and new composite reinforced are pro-
duced in the weld; and the needle-like phases are notfound yet en-
suring the quality of joints. The mechanical testing results show that
the maximum tensile strength obtained with Ti-Si mixed powder as
“in-dt’ material are 232. 3 MPa. Futhermore the forming mecha-
nisn of powsity in welded joint and the corresponding measures are
discussed.

SiC,,/A] metal matix composites; plasma arc;

Key words:

imrsitu welding; Ti-Si

Material flow patterns in friction stir welding ZHANG Zhao,
LIU Yali CHEN Jintao, ZHANG Hongwu (State Key Laboratory of
Stuctural Analysis for Industrial Equipment, Dalian Universty of
Technology, Dalian 116024 Liaonings China). p17— 21

Abstract

afully coupled themmo-mechanical model. The matexal flow pattems

Friction stir welding process is simulated by using

in the friction stir welding process are analyzed. The comparison with
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experimental results can validate the current model and shows that
the material flows and temperature distributions can be predicted pre-
cisely. From the research on matenal flows around the welding tool
the formation of weld fash in friction stir welding is explained. The
3D matenial flow patterns on different thicknesses are studied which
is compared with the 2D case to show that the material flows obtained
in 2D numerical simulation correspond to the ones near the bottom
suface obtained in 3D simulation. The equivalent plastic strain dis-
tribution also shows that the shoulder can affect the material behav-
iors near the top surface and the effect of the shoulder becomes
weaker near the bottom surface, which demonstrates that the 2D case
correspond to the part near the bottom surface in 3D case.

Key words:

chanical model; material flow patterns; finite element method

friction stir welding; fully coupled thermo-me-

Electrode arc equation and thermodynamic analysis of sub-
merged arc welding with constant current power supply LU
Chaoying', HUANG Shisheng®(1. Faculty of Electronic Information
and Mechatronic
526061, Guangdong China; 2. Faculty of Mechanic Engneering
South China University of Technology, Guangzhou 510640 China) .
p22—24
Abstract:

sists of an inverted welding power supply with constant current output

Engineering,  Zhaoqging University, Zhaoqing

The submerged arc welding (SAW) system con

character; a wire feeder, a welding traveller and a contwller. Tak-
ing the arc voltage and the setting voltage as input parameters, the
controller gives a DC output which is modulated in pulse width
modulation scheme, to drive and adjust the wire feeding speed. A
mathematical model related to the welding arc and the wire feeding
speed during SAW is established in the form of a first order
equation. The model described the balance relation betveen burning
the procedure of the wire in the arc and the feeding of the wire via
the wirefeeder. According to thermodynamic analysis of the power
supplys molten pool and wire, a scheme for the selection of the wire
diameter is obtained on basis of the diameter of the wire being in
poportion to the square ot of the welding current. A detailed
equation between the wire diameter and the welding current is report
ed.

Key words:

modynamic analysis wire diameter

submerged arc welding; dynamic model; ther-

Optimal path modeling for redundant robot based on genetic al-
gorithm LIU Yong', Wang Kehong', Yang Jingyu®(1. Depart
ment of Matenal Science and Engineer, Nanjing University of Sci-
ence and Technology, Nanjing 210094, China; 2. School of Coputer
Science and Fechnology, Nanjing University of Science and Technol
ogy> Nanjing 210094 China). p25— 28

Abstracts: To solve the optimizing problem of the path plan-
ning of robot with eleven degree-of-freedom a multi-object math-
ematical model and solution plan has been proposed and analyzed.
Using genetic algorithm as optimizing method a adapive degree
function was built. The suitable parameter was obtained through lots
of practices. The genetic algonthm procedure was designed and real

ized. Based on this algorithm, optimizing experiments were carned

out based on typical space transvemsal weld by using under 3 degree-
of-freedom gantty and 6 degree-of freedom whot. Results of experi-
ments indicate that the suitable solution can be quickly found through
the alorithm. This algorithm was simulated and also loaded to robot
controller to do welding experiments. And the results show that robot
joints move steady under the best position of robot placement and
good welds have been acquired. It shows this method is correct and
feasible.

Key words:
ic algorithm

redundant welding robot; path planning; genet-

Heating effect of plasma jet and particle flux in plasma spray
XIA Weisheng', ZHANG Haiou’s WANG Guilan', YANG Yu-
nzhen!, ZOU Yang' (1. State Key Laboratory of Material Processing
and Die & Mould Technology,
Technology, Wuhan 430074 China; 2. State Key Laboratory of
Digital M anufacturing and Equipment Technology, Huazhong Univer-

sity of Science & Technology, Wuhan 430074, China). p29— 32
Abstract
of digital image pocessing and the CCD image gathering sy stem, and

Huazhong Univemity of Science &

The length of plasma jet was obtained on the basis

heating effect was detemined through the tempemature rising of a
substrate in the unit time by an IR pyrometer. Then comparative ex-
periments of heating effect by plasma jet and particle flux were car-
ried out under different spray distances and lengths of plasma jet to
analyze their charactenstics. Experimental results show that when the
length of plasma jet is shorter than or equal to the spray distance
heating effect is dominated by plasma jet. However if the length is
longer than the spray distance, the heating effect of particle flux be-
comes more and more obvious, but the case for plasma jet drops rap-
idly. Therefore, the length of plasma jet as a characteristic evalu-
ation index, can be adopted to select the reasonable spray distance.
This is certified by the pattems and cross section thickness profiles of
deposited coatings under different spray distances.

Key words:
particle flux; plasma jet length; spray distance

plasma spraying; heating effect; plasma jet

Fe-based alloy composite coating reinforced by Ti( Cy ; N, 7) par-
ticle through laser cladding technology QI Yongtian, ZOU
Zengda, QU Shiyao, ZHU Qingjun (School of Materials Science and
Engineering, Shandong University, Jinan 250061, China). p33— 36

Abstract
produce Fe-based alloy composite coating reinforced by Ti(C, 3N, ;)
particle on the Q235 mild steel through CO; laser cladding technolo-
gy. X-ray diffraction is used for phase identification in the composite

A new irsitu synthesis method is carried out to

coating The microstructure of laser cladding layer is analyzed by
means of optical microscopy,s scanning electon microscopy, and
electron probe microscopy analyzer. The microhardness distribution
is measured by using micwohardness tester. The results show that Ti
(Cy.3Np.7 )particle is produced by an in-stu metallurgical reaction of
TiN particle and graphite powder during laser cladding process. The
shape of some Ti (Co3No ;) paticle is similar to thombus, and the
others are imegular shape. Size of the fine Ti(Cy 3N, ;) paricles is

within 0. 1— 5 "m, and evenly in dispersed the matrix. The micro-



