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N um erical sinuhtion and experin ent study on keyhole in laser pen
etration welding WANG Zhiyong CHU X um CHEN Hong
ZU0 Tie chuan( Laser Insitiity Beijing University of Technobgy Bei
jng 10002 China). pl -5

Abstract Energy bahnce pressure bahnce and temperature of
keyhol were analyzed based on the assum ption that the keyhole is a Pa
rabobid of revo lution. The keyhole depth and widh were calculted by
num erical iterative method The calcuhbted results accord with those of
the acnalexperiments Then the keyho ke principle fitted for w speed b
serwekding on the assamption that the keyhole with cy linder was devel
oped to a high speed

Key words laser deep penetration welding keyhols welling
poosl revolution parabobid mathematicalmodel
Influential factors n hser M AG hybrid welding process W ANG

Weih WANG Xu youh ZHAO Zi ling, LENG Kaibod® BU Da
chuan' (1 HabinW elding Instiute Harbin 150080 China 2 Habin
Jian ChengM achineC an pany linited Harbin 150030 Chia) . p 6 - 10

Abstract Sane infliential factors n hserMAG hybrid welding
processwere analyzed. By the analyzing device of welling are itwas
found hatwhen the dstancebetween hser ppotandwire tip is Imm  the
penetration of hybrid welling ncrease © 1. 5 tineswhich canpared with
conventional MAG we lding and hybrid welding can ako mpve spread
ability hcreaseweld width reduce undercut and 0 on. Hybrid we ld
ng as hserwelding gets hemax i al penetraton when laser bcuswas
bcated 1 mm belw the op surface of the phte

Keywords laser arc hybrd welding laserwelding arc swbility
Experinent on dresing for inproving fatigue strengths of welded
joints with low transform ation tamperature electrode FENG
Zhao bng HUO Lixing WANG W en xian ZHANG Yu feng(Material
Institute T ianjin University Tinjin 300072 China). pl1 -14

Abstract The ftigue strengths of welled pints in welded strue
wres are much bwer than those of the base metal because there are stress
concentrations and tensik residual stresses atweld be Low transfoma
ton tanperature e kctrodes ( LTTE) dressing is an usefulm ethod for m-
poving he fatigue strengths of we ded jomt The fatigue tests of LTTE
dressing were carried outon bo th transverse and bngitudnal filktwelded
pints At cycls of 2>X 10f, the fatigue strenghs of ITTE dressing are

154 7 MPa and 173. 9 MPa respectively which is 101. 4% and

100 34 of hose of TIG dressing This shows that LTTE dressing in in-
proving fatigue strength is useful or better than TIG dresing while
LTTE dressing is easier han TIG dressing and it can dealw ih different
positon of weld bean's

Key words

TG dressing bw transfomaton lemperature elec

trode dressng welded pints ftigue strength

Determ ination o f characteristic param eters of weld penetration in e
lectron beam welding of alum num alby WU Q ing sheng FENG
Ji cai HE Jing shan (State K ey Laboratory of Advanced W elding Pro
duction Technobgy Harbin Instiute of Technologg Habin 150001
China). pl5-18

Abstract  Based on the visual im age sensing method extraction of
the characteristic paraneters of the weld penetraton i elkctron bean
welling of alminum alby was mvestigated with the fht plate and the
slope phte experments The results show that the width of the fature
zone (W) responds to the transiton of the p enetration status from the par
tial penetration o the full penetration during electron bean welding of akr
m i alby but he rear part of the length of he featre zone ( RL)
does not So the width of the feature zone can beused as the characieris
tic paran eter of the penetration tomonitorand conto | th e varation of the
penetration status which provides an effectiveway forpenetraton contol
in electon bean we ding of alm num alby.

Key words

ekction bean welding penetration  dharacieristic

paranetey almimm alby visial mage sensing

Feature extraction ofm etalm agneticm an ory signal and its app lica
tion for weld crack DI Xin jieb LIWu shen', YAN Chun yan'
BATShiwu'3 LU Fangming' 3 XUE Zhen ku? ( 1 T anjin Universi
ty Tanjin 300072 Chmna 2 Ppelne Research Instiite of Chma Pe
toleum Hebei Lang Fang 065000 China). pl9 — 22

Abstract M etalmagnetic meanoy (MMM ) is anew non destuc
tive testing m ethod w hich canm ake a diagnosis for the femom agneticma
terial n early danaging sage The wave ket enegy spectmm feature of
MMM signal forweld cracks Research shovs hat ©HrMMM signakw ih
cracks te ditibution scope of scale wavelet energy spectrum is wide
with a high energy kvel and the energy spectrum assumes an exponential
ateruation after it reaches a peak which can be used to estmate whether
the sanple nclided crack ornot The space wave ket energy w ith crack &

higher than thatwithovt crack Where the space wave kt energy spectmm
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ndicales a concentraton is the vey positon of the crack
Keywords metalmagneticmenory weld crack scalewavelkt

energy spectrum;  spacewavekt energy spectum

Pose of ultrasonic phased array scanner in inspecting tuhbuhr joint
welds HAO Guang ping DENG Zong quan ( School of M echanical
and E kctrical Engineering Habin Instinte of Technologg Habin
150001 China). p23 -26 30

Abstract Atpresent offshoreplathms areweldedw ith steelma
eranl The mainweld seans are tubular pintwelds and have vey canp ki
caled shape which are dittiault o realiz autmatic testing for defect in
contrast with the gitth welds bngitudinal welds and wstweld seans
An ultrasonic phased amay probe scanner with three degrees of freedan
was designed andm ade based on the specialities of tubular pintwe lds on
offshore platbm. The pose relaton beween the scannerand tubular pint
well was setup the concrete expressonm ethods of pose matrix between
phased array pobe andweld sean and scannerbasewere given The pose
matrix method provided autan atic control Hundation o scanner The au
lm atic testing to canplicated shape welds of wbulr pint could be real
zed by the scanner The experiments on referen ce block with the scanner
were carried outand the results indicates that the artificial defect on the
reference blck can be truely inspection It can satisfy the requiranent of
autan atic testing © wbular pint welds

Keywords

scanner phased amay probe twbular ping weld

pose matrix

Laser deposited welding of functional gradientm ateriak w ih pow-
der feeding SONG Jin i 3 GE Zhi jun', DENG Qi lin', HU
De jin' (1 School ofMechanical and Pow er E ngineering  Shanghai Jiao
ong Unwersity  Shanghai200030 China 2. SchoolofM aterials Science
and Engineering Taiuan Unwesity of Science  Technolbgy Taiyuan
030024 China). p27 -30

Abstract  Laser deposited weling of stamless steel and iron
based alby was carried outw ith synchmnizd powder feding method
The microstucture properties and can position of the deposited hyer
were thomughly analyzed and tested by means ofmicos tm ctural observa
ton SEM scanning tensil strength testing wearing and EDAX analy
sk D ifferent process and property requiram ents at different deposited po
siton can be satisfied with functionally gradient can bination of different
welingmaterals The deposited welding layer presents a metalliigical
bonding w ith the substrate and the diliton & quie snall Them icro
stucture obtamed is fine canpact and free of cracking and porosity
The tensile strength of he samples at the bottan of the deposied hyers

reaches 752 4MPa and the elongation 41. 05%. The w earing resistance

of the surface hyerhas greatly supassed that of the substrate The opti
m izzd makching ofmaterils and properties can be realized by hser depos
ited welding w ih povder feding which provides an effective way br the
fom ng and fanctional gradient repairing ofm etal components

Key words

hser deposited welding functonal gradient micro

structure and properties repairing

Numerical analysk of the transport properties for ne equilbrim

phsma FAN Ding, HUANG Yong, ZHANG Ruihual FAN
Qing hua} M asao Ushio? (1 Stale Key Laboratoyy of New Non — frrous
Metl M aterak Lanzou Uniersity of Technobgy Lanzhou 730050
Ching 2 Joning and We ding Research Instinte O saka University Osa
ka567 Japan)p31 -34

Abstract  Transport properties of non equilbrium argon phsna
were analyzed by using Chapm an Enskog m ethod at low and high pressure
and for varbus tm perature difierence beween ekctrons and heavy spe
cies Elecoms and heavy species were trenled as wo different gases and
a generalzed Suha equation was used b cakahte he plasna canposi
tion. The results show that the transport properties of no equilbrim phs
ma are far diférent fran that of local tm pemture equilibrium ( LTE )
plasma TItw ill result in greater error if the transport properties or LTE
plasm a are applied to to no equilibrim plasma

Key words

no equilbriun phsna transport poperties numeri

cal analysis Wwo tanperature gases collisbn integral

Effect ofapp lied m agnetic field on the wear resistance property of

Co based overhy welding alby LU Zheng jun , LU Due
CHENG Jiang be SU Yun hai( School ofM ateria 1 Eng ineering Sheny
ang Unvesity of Technology Shenyang 110023 China). p35 - 38

Abstract  The effect of applied bngitudinalm agnetic field onCo
based phsna arc surfacing on lw cartbon sieel was studied. It is found
thatonly the magnetic miensity and weld crilerion paraneters must be
matched properly theoptimal effect of grain refining can be ganed And
the discussed en phasis is the nfluence ofmagnetic density and welding
cument on the reguhrity of hardness and wear resistance of the overhy
weldingmetal The result indicated that proper electran agnetic field can
refine the strucure of overby weld metal but ako mprove the hardness
and wear resstance of the overhy welded mental which mcrease the
can prehens ive m echan ical propetties of overhy welded m el

Key words  bngitudinalm agnetic field electranagnetic stirring

Co based alloy

In siu form ation T L particls rein forced Fe based ally can po site

coatngby GTAW  SONG Sili WANG Xinhong 70U Zeng da



