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Table 1 Levels of bonding factors ) 2.
FI/N P/W t/ms H/mm
1 0.010 0.325 20 0 20 m 9.75 mJ
2 0.013 0.390 30 0.1
3 0.007 0.455 40 0.2
H=0
0.1 ~0.2 mm
OLYMPUS SMT -6
2
Table 2 Results of orthogonal test
(N P p ' H fIN
1 1 1 1 1 0.024
2 1 2 2 2 0.041
0. 3 1 3 3 3 0.010
4 2 1 2 3 0.051
5 2 2 3 1 0.015
6 2 3 1 2 0.034
7 3 1 3 2 0.024
B 8 3 2 1 3 0.041
9 3 3 2 1 0.011
K, 0.025 0.033  0.033  0.017
K, 0.033  0.032  0.034  0.033
1 K 0.025  0.019  0.016  0.034
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Fig. 3  Relationship between height of bond heel and
bonding strength
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Fig. 4 Microstructure of bonding areas
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tion in the heat-affected zone ( HAZ) was simulated. The stress
intensity factor at the cracking tip was calculated with SCC mod-
el and the relationship between the stress intensity factor and
cracking rate from the SCC propagation experiments was used to
the life
of core shroud was predicted. This study solved the life predic—

obtain the propagating rate of the crack. Consequently

tion of important structures in nuclear reactor due to SCC failure
and also provided an useful method for life prediction of other im—
portant engineering structures.

Key words: core shroud; welded joint; stress corrosion

cracking; finite element method; life prediction

Orthogonal test and quality evaluation of platinum wire ul-
trasonic bonding MO Defeng' YANG Liyi' ZHANG Jing-
lin® WU Jiarong® LIU Dafu' ( 1.
Transducer Technology Shanghai Institute of Technical Physics
Chinese Academy of Sciences Shanghai 200083 China; 2. Key
Shanghai
Institute of Technical Physics Chinese Academy of Sciences
Shanghai 200083 China) . pp 39 -42

Abstract:  Orthogonal test was applied to investigate the

ultrasonic bonding of platinum wire with a diameter of 20 pm.

State Key Laboratory of

Laboratory of Infrared Imaging Materials and Devices

The microstructure of bonded area was observed and the height of
bonded heel was measured with three-axis measuring micro—
scope. The results indicate that the influence of bonding time
search height and ultrasonic power on the platinum wire tensile
force was very notable while the effect of bonding force was rela—
tively small. The optimized bonding parameters with high effi—
ciency could be obtained through orthogonal test. The optimum
conditions are listed as follows: the bonding force was 0.013 N
the bonding power was 0.325 W the bonding time was 30 ms
and the search height was 0.2 mm. The bonding quality could be
evaluated by measuring the height of bonded heel. The tensile
force of the bonded wire exceeded 0.03 N when the bonded heel
was 4 ~10 pm. Meanwhile it was likely to acquire high bonding
quality when the welded area was in elliptical shape and the W
was equal to approximately 2D. Tensile force was low when the
welded area was in rectangular shape or micro cracks appeared.
Key words:  platinum wire; ultrasonic bonding; quality

evaluation

Decoupling control analysis of aluminum alloy pulse MIG
welding process based on dynamic fuzzy neural networks
HUANG Jiankang' ZHANG Gang’ FAN Ding' SHI Yu’
(1. State Key Laboratory of Gansu Advanced Non-Ferrous Metal
Materials Lanzhou University of Technology Lanzhou 730050
China; 2. Key Laboratory of Non¥errous Metal Alloys The
Ministry of Education
Lanzhou 730050 China) .
Abstract:

unstable and other key issues during aluminum alloy pulse MIG

Lanzhou University of Technology
pp 43 —-47

Considering the strong coupling of parameters
welding process D-¥NN structure and learning algorithm were
introduced. The decoupling controllers were designed based on
D-FNN. The dynamic decoupling control simulation of aluminum
alloy pulse MIG welding multiple<input multiple-output ( MIMO)

process setting the duty cycle of pulse current and wire feeding

speed as inputs but wire extension and weld width as outputs
was investigated with synchronization asynchronous and adding
interference pulse. The simulation results indicate that D¥NN
controller could real-time evolve rules dynamically adjust the
learning factors completely decouple the MIMO process and
meet the real-time control requirements of welding process. In
addition its fast response speed and good robustness provided a
new real-time decoupling control method for stabilizing the alumi—
num alloy pulsed MIG welding process.

Key words:  aluminum alloy pulse MIG welding; dynamic

fuzzy neural networks; decoupling control; system simulation

Microstructure comparison of resistance butt welding and
cold—pressure welding of zinc alloy wire ZHEN Liling
LIU Hongwei FAN Jianxun MING Zhu ( Ningho Branch of Chi—
na Academy of Ordnance Science Ningbo 315103 China) . pp
48 -50
Abstract:

with over mode was observed with metallographic microscope and

The fracture morphology of butt-welded joint

scanning electron microscope ( SEM) to enhance the overmoded
rate of butt-welded joint of zinc alloy wire. The results show that
the tension fracture of zinc alloy wire joint made by cold-pressure
welding was ductile fracture of hardened material. The annealing
should be performed ahead of the drawing process. After drawing
the cold—pressure welded joint the original bonding area widened
and the separation of the streamline layers in bonded area be—
came larger and this was beneficial for releasing the stress con—
centration. The obvious grain growth with recrystallization oc—
curred in resistance butt welded joint of zinc alloy wire. The gen—
eration of recrystallized grains was favorable for releasing the in—
ternal stress within the joint which improved the plastic deform—
ation capability of the joint and ensured the high overmoded rate
of the resistance butt welded joint.

Key words:  zinc alloy wire; drawing deformation; resist—

ance welding; cold—pressure welding; recrystallization

HHT analysis of acoustic signal characteristics caused by de-
focusing amount fluctuation on laser strengthened mould
surface LIU Lijun'®> JIANG Yaging’ DI Tienan' LI
Jigiang® JIA Zhixin® YANG Wenhao’ ( 1. School of Materials
Science and Engineering Harbin University of Science and
Technology Harbin 150080 China; 2. Ningbo Institute of
Technology Zhejiang University Ningbo 315100 China; 3.
Ningbo Donghao Die-casting Co. Ltd. Ningbo 315113 Chi-
na) . pp 51 -54
Abstract:

fluctuation of defocusing amount was caused by clamping and

During laser strengthening mould surface the

which greatly influenced the quality of laser
Thus

( HHT) analysis of acoustic signal characteristics caused by the

teaching errors
strengthened mould surface. Hilbert-Huang Transform
fluctuation of defocusing amount on laser strengthened mould sur—
face was put forward. According to the acoustic signal character—
the HHT analysis

steps were proposed. The mould life was improved over 20%

istics of laser strengthened mould surface

when the mould surface was strengthened by the HHT analysis

system. The experimental results provide a method for further re—



