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Vacuum high-energy electron beam transient data acquisi—
PENG Yong
Department Mechanical & E-

2

tion and preprocessing SHEN Chunlong'
ZHOU Qi WANG Kehong®( 1.
lectrical  Engineering
225300 China; 2 School of Materials Science & Engineering

Nanjing University Science & Technology Nanjing 210094 Chi-

Taizhou Teacher College  Taizhou

na). ppl -4
Abstract:

tribution and its spatial pattern are important factors for the quali—

High-energy electron beam power density dis—

ty of electron beam. On the basis of analyzing the characteristics
of high-energy electron beam a novel electron beam testing
method and testing device were proposed. Based on characteris—
tics and the relationship between electron beam deflection signal
and scanning signal a signal acquisition structure was devel-
oped. HighHrequency high-speed dada transfer sharing of ex—
ternal clock source and acquisition trigger mode were dealt with a
PCIH4714 card. Serial communication data collection process
and segmentation preprocess method were described in detail.
The results show that the developed system could effectively cap—
ture the original high-energy transient signal of electron beam
which provided a method for analysis and processing of electron
beam spatial data.
Key words: vacuum; electron beam; power density dis—

tribution; data acquisition

Numerical simulation of transient keyhole instability and
weld pool behaviors in parallel dual-beam laser welding Part
I. Model development and transient keyhole behaviors
CHEN Weidong PANG Shengyong LIAO Dunming ZHOU
Jianxin ( State Key Laboratory of Materials Processing and Die &
Mould Technology Huazhong University of Science and Technol-
ogy Wuhan 430074 China) .
Abstract:

proposed to simulate the transient keyhole instability and weld

ppS -9

A three-dimensional mathematical model is

pool behaviors in parallel dual-beam laser welding. It is shown
that one or two keyholes might be created and the evolution of
keyholes is complicated during parallel dual-beam welding. The
development of keyhole depth could be characterized as three
phases and periodic. The frequency of keyhole depth oscillation
in parallel dual-beam welding is several kHz which is in the
same order of magnitude in single laser welding. It is also found
that the amplitude of keyhole depth oscillation decreases as the
welding speed increases and the keyhole could even be stable if
the welding speed is large enough. Moreover it is shown that the
amplitude of keyhole depth oscillation increases if the interbeam
distance is too large or too small and penetration fluctuation is
found when the interbeam distance is too large.

Key words:  parallel dual beam laser welding; transient

keyhole instability; weld pool behaviors; mathematical model

Process parameters optimization of nanostructured ZrO,-
7%Y,0; coating deposited by plasma spraying based on ge—
netic algorithms and neural networks WANG Dongsh—
eng' > YANG Bin®> TIAN Zongjun' SHEN Lida' HUANG
Yinhui'( 1. College of Mechanical and Electrical Engineering
Nanjing University of Aeronautics and Astronautics
210016 China; 2. Department of Mechanical Engineering
Tongling University Tongling 244000 China) . pp 10 - 14
Abstract:

were combined to optimize process parameters of the nanostruc—

Nanjing

BP neural networks and genetic algorithms

tured Zr0,-7% Y, 0, coating prepared by plasma spraying tech—
nique. The neural networks were trained based on the experi—
mental results of orthogonal tests and the BP neural networks
model was developed to describe the relationship between coating
properties ( bonding strength and microhardness) and four main
including spraying distance

0Cess pare sprayi >C—
rocess parameters spraying elec

tric current primary gas pressure and secondary gas pressure.
Meanwhile the bonding strength and microhardness of the nano—
structured coating were optimized with single-objective and multi—
objective optimization methods based on the genetic algorithms.
The results show that the prediction data agrees well with the ex—
perimental values which indicates that the proposed model is
correct and reliable. The maximum bonding strength and micro—
hardness of the coating are 44 MPa and 1 266 HV respectively.
The overall performance of the coating is best when the spraying
distance is 90. 66 mm spraying electric current 934.63 A pri—-
mary gas pressure 0. 302 MPa and secondary gas pressure 0. 892
MPa while keeping the weight of bonding strength and microhard—
ness constant.
Key words:  plasma spraying; nanostructured coating;
neural networks; genetic algorithms; process parameters optimi—

zation

Influence of plunge depth of shoulder on mechanical proper—
XING Li WEI Peng SONG
Xiao KE Liming ( National Defense Key Disciplines Laboratory

ties of friction stir lap joints

of Light Alloy Processing Science and Technology Nangchang
Hangkong University Nanchang 330063 China) . pp 15 -19
Abstract:  Friction stir welding ( FSW) lap joints of 3
mm-thick LY12 aluminum alloy sheets were made using a cylin—
drical tool with right-hand threaded pin and the effects of plunge
depth of shoulder on the interface migration and mechanical
properties of resultant joints were investigated. The results show
that the lap interfaces on both sides of weld nugget moved down—
ward and the height of interface migration rose with increase of
plunge depth of shoulder. The height of interface migration was
greater on the retreating side than on the advancing side. The in—
terfaces on both sides of weld moved slightly when using an ap-

propriate plunge depth of shoulder. The shear strength of lap



