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transformation method, and a full kinematics model was established.
And then a seam tracking controller based on fuzzy-gaussian neural
network(FGNN) was described by applying a Gaussian function as
an activation function, taking lateral slider position and heading an-
gle of the robot as input signals and the adjusted angle for welding
torch as output, a specialized leaming architecture was used so that
membership function ould be tuned in real time by applying the
backpropagation algorithm of FGNN controller. The expenment re-
sults show that the proposed controller has excellent tracing accuracy
(within £0. 5mm), and can satisfy the requirement of practical
welding poject.
Key words:  kinematics model; welding mobile mbot; seam

tracking; fuzzy neural network

Friction stir spot welding process and mechanical properties of

LIU Kewen"% XING Ti', KE Liming'

(1. Schools of Material Science and Engineerings Nanchang

LY12 aluminum alloy

Hangkong univessity, Nanchang 330063, China; 2. Jiangling Motor
Company, Nanchang 330001, China). p21—24

Abstract:  Friction stir spot welding (FSSW) is a relatively
new solid state joining method, which is a variant of friction stir
welding. The effect of the welding parameters on the shaping and
mechanical properties of friction stir spot welded joint of 2 mm LY12
Al alloy was investigated. The results show that when the welding
time is fixed welding spot appearamce is better with the increasing
of the tool rotation speeds and it becomes worse with the decrease of
the tool mtation speed and the welding time. The tensile shear
strength of the spot increases firstly, and then reduces with the in
creasing of tool rotation speed. When the tool rotation speed is 950
¥ min and welding time is 12 s the maximum strength is up to 9. 33
kN/ spot. The microhardness show that the distribution of microhard-
ness is high-low-sight higher-low-high along the centre of the key-
hole; and the minimum value is in the heat affected zone, and the
microhardness of plasticity zone was slightly lower than that of base
metal.

Key words:
of welding spot; mechanical propertites

Al alloy; friction stir spot welding; appearance

Microstructure and wear-resistance property of NiCrWRe alloy
ZHANG Zhenyu"% WANG Zhiping LIANG
Bunv' (1. Mechanical Engineering Department  Lanzhou Polytechnic
College, Lanzhou 730050 Ching 2. State Key Laboratory of New
Norferous Materials,
730050 China). p25— 28

Abstract:

sprayed ooating

Lanzhou University of Technology, Lanzhou

The NiCrWRe sprayed coating was prepared on the
surface of 45 carbon steel by usng flame spraying. The sprayed
coating was characterized by abrasive wear resistance test and conr
pared with the NiCrW alloy coating. Scanning electron microscope
energy dispersion spectioscope and X-ray diffraction were employed
to analyze the momphologies of the coatings as well as their phase

stuctures. The bonding strength of coating/ substrate interface was

tested by means of tensile strength. The results showed that the coat-
ing is firmly adhered to substrate, and contains the hard phase with
higher proportion. Adding rare earth element can obviously increase
the wear resistance of the coatings. Inthe given conditions, the wear
resistance of NiCrWRe coating is much higher than that of NiCrW al-
loy coating.

Key words: rare earth; spray-fused coating; abrasive wear

wear resistance propetty

Numerical simulation of arc reflection in plasma arc welding
processing YIN Fengliangg, HU Shengsunn GAO Zhonglin
ZHU Shuangchun (College of Material Science and Engineering
Tianjin University, Tianjin 300072 China). p29— 32, 90

Abstract:
keyhole PAW (plasma arc welding) process was established based on

A three-dimensional mathematical arc model in

the mass, momentumn and energy consewvation equations. Magnetic-
vector method was employed to solve the magnetic problem. A part
of nozzle and tungsten electiode, as well as keyhole, were included
into the model. The model was solved with ANSYS software. The
simulated temperature was taken to indicate the arc reflection occur-
ring in PAW processing. The plasma arc can be divided into main
body, arc reflection and arc wake flame, which can be obtained from
the simulated result. The effects of the keyhole dimension and offset
between the arc axis and keyhole axis on the arc reflection were
studied. The simulated results show that the arc reflection gets weak-
er and arc wake flame gets stronger with the increase of keyhole di-
mension  and a higher welding velocity to induce the offset between
the arc axis and keyhole axis is necessary to the appearance of arc
reflection, and the effects of welding cument on the arc reflection are
exentedmainly through changing the keyhole dimenson.

Key words:

simulation

arc reflection; plasna arc welding; keyhole;

Nd YAG laser welding of rapid-solidfied heat resistant alu-
minum alloy AA8009 DING Ronghui LI Wenxian, WANG
Richu YU Kun (Colledee of Materials Science and Technolagys,
Center South University, Changsha 410083 China). p33—38

Abstract  Welding of rapid-solidfied heat-resistant aluminum
alloy AA8009 is very important to its application. Different welding
parameter were used in the Nd: YAG laser butt welding of Imm thick
AA8009 plate. The resulis show that, with the welding speed in-
crease, and the total energy input decreases and the cooling rate
within the weld increases and the weld microstucture are improved
and changed from equilibrun state to nomequilbrum state mi-
costiucture. When the energy input is 8 15 J/ mm, the tensile
strength reaches 379. 9 MPa, that the weld coeffcient reached to
95% and the fracture happens at the boundary fusion zone.

Key words:

AA8009; Nd: YAG laser welding

rapid-solidfied; heat-resistant aluminum alloy

Effects of single and composite component oxides activating flux-



