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MAIN TOPICS ABSTRACTS KEYWORDS

D istributive characteristic of stress field in electron peam
welded jontof TA] ntermetalics P lates (HEN Guoding
ZHANG Binggang 1.TUWei FENG Jicai 1LITU Yulong (Nation
a]Key [aporatoy of Advanced Welding Productin Technology
Harbin hstitute of Technol®y Harbin 150001 China), P1—4
Abstract  Welding stress in electon heam welding pint
of TAI intemetlics Plates as we]| as the relatinsh P hetween
stress distributon and crack characterjstic were numerical stinuw
lated using hema elastic_Plastic finite elmentmethod The re
sujts showed that stress 5 ajong welding directin was tensjle
and which was a relatively h8h leve] n centra] wel]
W ith the hi€hest value of 39( MPa ¢ in he coss secton in
central]weld was tensijle stress and it camne to he Jargestvaljue of
415 MPa n HAZ

welding d irection was also tensjle stress and the largestvajue was

QH‘CS’S

In the same section Gy perbendicu ar ©

approxinately © 160 MPa at the site |, g mm away {ram weld
center |ine The highest tensjle strengt of the joints welded un
der different heat nputswas 304 7 MPa Fracture occured near
HAZ
gest fran {e numerjca] sinu Jation results

Key word:s TA] intmetalics plate§

e g te Place where fhe resdu] stress vajuewas fhe jar

electron heam

we]ding stress field distrbutian

M icrostructure and hardness of Jaser welded pint of C hina
low activagon martensjtic stee| LEI Yucheng HAN
Minguan, 7HU Qiang, JU Xi? (1 School ofMateria] Sci
ence and Engineering of Jangsu Univcrsity thnjiangzlzom
Jengsu Ching 7 Physics Deparment Unjvesity of Science
and Technology of Beijing Beijing 100083 China, P5—g

Abstract  Jaserwelding of gmm. thick CIAM is conduc
ted with differen twelding parametess by 4 W Nd YAG Micro
structure and hardness of welded pint are anayzed withh Pr and
post tanpPering rePectively, The results show that the micra
structure of welded joints aremainl]y coarse Jah martensite and
haglness of welded jont is ncreased as welding speed rises he
fore wmpering A fer @mperpg microstucture of welded pint
18 tampered Jat marensjte A Jarge anount of carhide Particles
are opserved n ori€nal austen e grajpn houndary and m artensite
lat bys-jl\/,[ which lead to a s|ght increase n the hardness of
well zone 10 basemeta] relative]ly HAZ isnotsoftened

Key words
YAG pserweH.ing; microstructurg  hardness

lov activaton martensjtc Stee,l

CLAM

Analysis on mechanggm of Jaser assisted TI5 arc gniton

XA Yuan SONG Yong8un RAN Guowegi SHI Lian ( De
pParment ofM echanjcal Eng€ineerng  APPlied E lectronjcs Tech
nology Beijjing Univesity of Technology Beijing 100124 Chi
nay  Po9—11 16

Abstrac:t
1000W sanijconducor Jaser Using em sson spectroscopy meth

Jaser assisted TIG arc gnitin was apPled by

Od the arc 8nitjon pProcess of he Pectra] nfomation at differ
en tmam ents was observed while the transient characteristics of
electron densjty were ohtained by Stark hiwadenin€method The
results Show tha; i the arc gnjton process the contrputn of
electron fron differentelenents s obvpusly differmt In he be
ginning of arc ‘gnitia,l the contrpution of electron was {fram te
ionizngmetml]lic elanent as tine ncreasing the contrputian of
electron fran gaswas gradually increased and for the existence
of the electric field beween c]ccu‘odc§ h 8h- ttmperature gas
quik [y fomed a cascade of mgzng and finally ar was estah
lished

Key words lasey TIG arg arc gnitop specta] da&

nosy med,anjsn
k4

HzS stress corrosion pvertigaton of PiPelne stee] welded
XU Lianyong 2 JING Hongyang?2 (CAO Jus LI
Chungud, SUN Youhui (1, Schoo] of Materjals Science and
Engineering Tianjin Unyersiy Tianjin 300072 Chig 2

Tianjin K ey [aboratory of Advanced Joining Technolgy Tianjin
300072 Ching 3 Offshore Oil Engineerng Co L Tianjin

300452 China, P12—16
Abstrac:t ’quHzS stress corrosion tests were conducted

jonts

for heweled pints of X56 stee] and X@5 stee] under varjous
welling processes in oxler to investBate e suscep th il ity ofweld
mem] and heataffected zone ( HAZ) to H2 S stress COorros pn
cracking ( SCC), and the wed8e opening Joading WOL) sPeci
menswere used in fhe tests The test resuts shoved hat snal]
crack 8rowth occumed in aj] specinens and the crck sopped ©
grow when the stress ntensiy factorK reached the critical vajue
( threshold stress intensiy factory, In this paper theHzS stress
corrosion resjstance of HAZ was hetter than thatofweldmeta] for
the welded pints of X5¢ and Xg5 steel In additon the corro
son resjstance of HAZ and weld meta] were worse than hat of
base meta] nferred to 11teratur§ which was caused bY 8rain
growth coarsening welding resijdua] stress of HAZ and weldmet
a] weld stength ovemath ng and welding defects

Key WOl‘d:S

Stress COrrosia welded jOin;t pibeline

stee;l critica] stress intensity factor

M olecu]ar dynam ics sin ufatijons of pterface pteractons of
POSS in lead free solder joints ZENG Fanlid,  SUN Y}
7HOU YL% LIQungkur? (|, DepParment of A stronautic Science
andMechanics Harbin Institute of Technology Harbing 50001
Ching 2 Materia] Science and Engneerpg Hatbin Institute of
Technopgy Habin 150001 China, P 17—20

Abstrac:t The interface pnteractons of cyclhexenyl
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POSS on the ( 100} (110) and (go1) Planes of he Jead free
soller 'pintsﬁ -Sn and on the surface of the Sn A& Cu alloy were
performed via te mojecular dynamics (MD) sinulations The
cohesive energjes were afso opbtained The resujts show that the
cycphexenY]POSS can he easily ahsorhed on the man crysta]
p lanes ofB -Sn But the whesive ener®y on (110) Phne is the
thus the cycphexenYlPOSS Will be ahsorhed on the
(110) Planemost [kely Adding he silver (A8) and the copper
(Cw ian _Sn to fom the SnALCu alloy raises thhe hesive
energies of c¢yclchexeny] POSS on the aloy surfaces and Senerate
the unfavorabje ahsorhing effect But he cyclohexeny]l POSS can
also be easily absothed on the surfices Moreover the solubility

lowest

Pamm eter of the cYyclohexenyY R)SS was canputed fran the MD
sinu atons
Key Word§ cyelohexenyl_H)Sg lead free solder 'pint§

cohes jve energy Olubility parameter

E ffects of approxin ate entropy and droplet transfer f{re
quency on process stahility of (j()2 short circuting welding

XIANG Yuanpeng  (CAQ Biad (1, Schoo] of M echaton ics
Engineering University of E]ectronics and Science Technoogy of
Ching Chengdugq173, Ching 2 Schoo] of Mechanica] and
Autanotive Engineerng Souh China Un versity of Technogy
Guanghous|oe4] China),  P21—24

Abstract  Based an he expPerinenta] tine serjes of weld
ing current produced by C()2 weld ng wit shortcirauiting trans
gas flow rates and welding
the appraximate entropy of the weld ing current has heen

fer under different arc volages
speeds
nunerjcally evajuated by te impPlanentatin of Pincus s aga
ritin  The different effects of approxinate entropy and droPlet
short circujting transfer frequency on the weld ing process st ity
are also analyze ExPerinents and numerjca] analysis dem on
strate fat approxinate entropy reaches larger vaJues when the
weding Pocesses approach more steady states under the condip
ton of he three ahovementoned Process experiments The varp
atpn trend of the droplet short circu jting transfer frequency s not
always consistent wity that of welding process stability So ap.
Poxinat entropy characterizes te weldng process stah il itymore
accurate fhan the droplet transfer frequency

Key WOI‘d§ C()2 short circuitong WCld appoxjnat en
tropy drb et trarsfer frequency

RSV fuzzy artificia] neura] nework oontro|m ethod based
YUANQingke S1IYaring ZHANG
M ingtian FENG Sang( Colleg ofMechanjca]  Electrica] Engp
neering (Guangdong University of Technology  (Guangzhou
510006 Chia), P25—28 32

Abstraczt In order to enhance the contro] Precison and
welding quality of resjstance spot weld ng (RSW), acoord hg ©
the RYV contro] characteristiqs it put foward heRSV fuzzy ar
tificia] neura] nework ( FANN) controlmethod based on varih e
unyverse hY ntgratng the vargple unjverse technolpgY and
FANN The nework structure of FANN was desgned and the
process of neura] canpuaton dealng with the fuzzy the fuzzy

on varjah |e unjverse

rules and the sojutpon of fuzzy was analyzeq And hemethod of
how to {ix on e extensjon contracton factors of jnputand oufut
unjverse was researched Then a kind of FANN conto]ler of
RSW with the variahle unverse was develped heing applied ©
a kind of spotweld ng experinents © sudy and analyze The re
su]ts prove the FANN contro]l mehod is better fan oher fuzzy
controlm ethod s
Key word§

ral neWoyk variaple universg exten spn. contracton facors

fuzzy oonuo;l spotweﬂing artificial new

Influence of electrochem jca] reactjon on oxygen pick_up for
L1 X iaoquan
CHU Yajig  YANG Zonghui ( School of Matria] Engineering
Nanjing Institute of Technology Nanjing€211167 Chihay, P29
—32
Abstracgt
sis i droPet meta]

dropletmeta] n direct current weld ng

On the pasis of oxygen P ick-up dynamic analy
a series of selfmade agglmerative fluxes
w ith diffeenthascity ind exeswere uscd by te drop fetm eta] on
water cooled copper wity no weld poo] adopthg direct current
sujm erged arc welding soas © obtain sene qualiy and geamet
ricmessages contajned n dropletmeta] {or its oxygen Pick up a
nalysis resuted fran electrochanijca] reaction The results show
tha’t with the increase of sjag hasicity ind(g( eletrochamjca] re.
actijon occurring at the interface of sp€metal would he mowre O
ViOJ,S and 0 s the anountof axygen gain ng {fran electrochan i
ca] reactuon FOI‘CE(),A%(% ,S()z shg n his stud}’ the extend
of oxygen ganing {fran electiochan ica] racton can he amost e
qua] © hat fran thema cham jca] therefre it is an inneg|Lible
oxygen nduced factor in pmu fating d rect curentwelding tech
nojogy or devepping h £h bhasic index welding consumahples

Key words electrochen cal react'pn direct current

We]ding dropletmeta;l nduced xygen basicity ndex

M7 Cs,type carhie and ahprasjon resistance of Fe(C-CrV
high chran jum hard facing alpys GQONG Janxun, X 1AO
Yifn8 ZHANG Qinghui MaM@6 (1 School ofMechan ica]
Engneerng X @ang@n Unyersiy Xiang@an 411103
Ching 2 Faculty of Matria] and Photoelectronic Physicg
Xiangan Unersiy Xangangy)1oy Hunan China), P33—
36

Abstract  High chrmijun hardfacing alloys contai ing
093 00 C 152006 CF 2 0-3 G V (W) ) were ddbosited
bY flux cored w jre supmerged arc welding ( ;AW ), The micra
structure and carhide morPhologywere nvesti€ated by opticalm i
CTOSCOPY ( ()P)’ Scanningelectronmicroscop}I( SM) and X- my
diffractin ( XRD), The micostucture consists o[martensitg
ferritt and austenitg cathide such as Prinary MC} ( Fe
Cp, Cand TC etc OrientatonalV, C - oPe cathide grains dis
trputin€ n the Plane vertica] © the hardfacing surface were Oh
tained by the op timzaton of flux cored wire and weld ng Peeqd
The analysis of enegy disPersive spectrameter ( EDS) indicated
thatM C, tPe carbide was (Fe Cr V) C, Inadditop the

effects of carhon con tent on hardness and wear properties were e

H unan

vajuated ExpPerinenta] results demonstrated that he aprasion re



