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Table 1 Orthogonal design of parameters

PIW v, /( mmemin ") v/ ( gemin ")
1 1 150 500 21.69
2 1 250 600 24.10

3 1350 700 26.51
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Table 2 Cross section size and dilution ratio
P/W o /(mmemin~") v;/( gemin~") W/mm H/mm n
1 1 150 500 21.69 2.091 0.742 0.451
2 1150 600 24.10 1.846 0.696 0.438
3 1150 700 26.51 2.063 0.655 0.406
4 1250 500 26.51  1.880 0.715 0.423 2.4
5 1 250 600 21.69 2.186 0.656 0.505 12 9
6 1250 700 24.10 1.752 0.694 0.450 BP-ANN
7 1 350 500 24.10 2.229 0.647 0.480
8 1350 600 26.51 2.130 0.707 0.441
9 1350 700 21.69 2.163 0.516 0.541 01
10 1 350 600 24.10 2.132 0.702 0.499 ¥ X; = Xmin (2)
X, =
11 1250 600 24.10 2.008 0.764 0.458 Y X imin
12 1 250 500 24.10 2.016 0.826 0.455 . .
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3 Fig. 4 Training results of genetic neural networks
3
Table 3 Comparison between experiment data and simulated data
W/mm H/mm n
(%) (%) (%)
1 2.091 2.095 0 0.19 0.742 0.732 1.35 0.451 0.454 0.71
2 1.846 1.8543 0.45 0.696 0.701 0.72 0.438 0.435 0.64
3 2.063 2.006 0 2.76 0.655 0.649 0.92 0.406 0.423 4.23
4 1.880 1.8759 0.22 0.715 0.723 1.12 0.423 0.427 0.84
5 2.186 2.200 6 0.67 0.656 0.649 1.07 0.505 0.510 0.85
6 1.752 1.8355 4.77 0. 694 0.685 1.30 0.450 0.454 0.93
7 2.229 2.280 6 2.31 0.647 0.641 0.93 0.480 0.482 0.46
8 2.130 2.086 1 2.06 0.707 0.697 1.41 0.441 0.448 1.54
9 2.163 2.2114 2.24 0.516 0.528 2.33 0.541 0.534 1.20
4.77% 3
2.5
4
4
Table 4 Comparison between prediction data and experimental data
W/mm H/mm n
(%) (%) (%)
10 2.132 2.091 1.92 0.702 0.708 0.85 0.499 0.498 0.13
11 2.008 2.102 4.60 0.764 0.747 2.22 0.458 0.461 0.71
12 2.016 2.014 0.10 0.826 0.831 0.06 0.455 0.468 2.86




82

34

N 4. 6%

2.22% 2.86% 9

(3) 4. 6%
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Metal Precision Hot Processing Harbin Institute of Technology
Harbin 150001 China) . pp 73 =77

Abstract:  The behavior characteristics of wire melting

and fiber laser beam welding process of aluminum alloys with fill-

China; 3. National Key Laboratory of

er wire were carried out by using high-speed camera and experi—
mental tests. The filler wire melting behavior and its main influ—
encing factors were analyzed. The effect of wire feeding mode
and wire feeding angle on weld formation and welding process
stability were also studied. The results show that the melting be—
havior which mainly depends on the distance between laser inci—
dent position and filler wire can be divided into three types: the
spreading transfer the liquid bridge transfer and the globular
transfer and the liquid bridge transfer is the ideal type. The
mode of pre-wire has higher efficiency and wider process win—
dow. The level of laser energy absorption by wire and the impact
force of liquid wires on the liquid weld pool are affected by the
wire feeding angle. The back weld width increases obviously with
increase of wire feeding angle while the weld penetration keeps
essentially invariable.

Key words:  laser technique; melting dynamics; high—

speed camera; aluminum alloys; wire parameters

Geometry quality prediction of Ni-based superalloy coating
by laser cladding based on neural network and genetic algo—
rithm  YANG Youwen' TIAN Zongjun' PAN Hu' WANG
Dongsheng' > SHEN Lida'( 1. College of Mechanical and Elec—
trical Engineering Nanjing University of Aeronautics and Astro—
Nanjing 210016  China; 2. Department of Mechanical
Tongling 244000 China) . pp

nautics
Engineering Tongling College
78 -82

Abstract:  Combination of back-propagation ( BP) artifi—
cial neural network ( ANN) and genetic algorithm was used to set
up genetic neural network model to predict the quality of laser
cladding layer according to the laser power powder feed rate and
scan rate. An orthogonal test was designed to obtain the training
data of prediction model and then the influence of different
process parameters on the cladding layer geometry quality was
analyzed by the method of range analysis. The validation results
show that the relative error between predicted values and experi—
mental data is less than 4. 6% which indicated that the use of
the model can accurately select cladding parameters to improve
the geometry quality of the laser cladding layer of nickel-based
superalloy.

Key words:  laser cladding; geometry quality; artificial

neural networks; genetic algorithms; range analysis

Pulsed MIG welding of aluminum alloy sheet based on fuzzy
self-tuning PID control ZHANG Xiaoli'> LI Yuzhen'
LONG Peng' XUE Jiaxiang' (1. School of Mechanical and Au-
tomotive Engineering South China University of Technology
Guangzhou 510640 China; 2. School of Mechanical and Elec—

trical Engineering Jiangxi University of Science & Technology
Ganzhou 341000 China) . pp 83 -87

Abstract:
proposed for pulsed MIG welding of aluminum alloy sheet. The

A fuzzy self-tuning PID control method was

principle and design ideas were introduced. Fuzzy self+tuning
PID parameter was implemented by introducing the fuzzy logic
controller into the established Simulink model of PID controller.
Then input adaptability experiment contrast and anti-interference
test were conducted and analyzed. It shows that fuzzy self<uning
controller in input adaptability and anti-interference is better and
the arc welding power performance can be further improved. Fi-
nally the contrast of welding experiments on 1 mm thickness alu—
minum alloy between traditional PID control and fuzzy self-uning
parameter PID control were carried out. The experiments result
shows that high welding quality and stable welding process with
good weld seam less welding spatter relatively smooth welding
process are achieved by the proposed method.

Key words:  aluminum alloy sheet; PID control; fuzzy
self4uning; MIG welding

Microscopic feature of TC4 linear friction welded joints
ZHU Jiangiao' ZHANG Yanhua' ZHANG Tiancang” SUN
Chengbin®( 1. Teaching and Research Section 702 Beihang U-
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Beijing Aeronautical Manufacturing Technology Research Institu—
te Beijing 100024 China) . pp 88 —92

Abstract:

ded joints were analyzed and the variation of the characteristic

niversity Beijing 100191

Microscopic features of TC4 linear friction wel—

parameters with welding time was studied. The results indicated
that the joint interface includes the welded zone the transition
zone and the incomplete bonding zone. Fine dynamic recrystalli-
zation grains appeared in the welded zone where the joint inter—
face fused completely. Micro pores formed in the transition zone
where the joint interface fused partly. In the incomplete bonding
zone metals on both sides of the joint interface were not contac—
ted and grains were out of distortion. Moreover metal fragments
developed in the joint interface. Three-branch structure forms in
the joint interface due to the separation of the vibration direction
flash and the vertical vibration direction flash. Friction pressure
and upsetting pressure are inclined to close the branches while
friction shear force attributes for expanding the branches.

Key words: linear friction welding; microscopic feature;

micro pore; three-branch structure

Computational method for deformation of T joint welded by
WANG Xuedong HE Enguang QIAN
Hongli ( Key Laboratory of High Energy Density Beam Processing

double beam laser

Technology Beijing Aeronautical Manufacturing Technology Re—
search Institute Beijing 100024 China) . pp 93 - 96

Abstract:  The computational method of deformation of T
joint of aluminum-.i alloy with thickness of 2.5 mm welded by
double beam laser was studied. By taking account of the change
of mechanical characteristics of the weld metal in heating melt—
ing cooling and solidifying process and the forming process of

the T joint a method of calculating the deformation of T joint



