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100084 Chig 2 KeYlaboratory pr Advanced Materals Pra
cessing Technoppgy The M nistty of Education Tsinghua Uni
versiyy Beijin€100084 Chia, P17—20 24

Abstrac:t The effects of weld ng Parameters nclud ng Ja
ser power welding speed welding conditions on pore pmaton
tendency ( represented as pPorosityy durin€ jaser welding of d e
castmagnesium alloys wit wo differentgas contents were nves
tRated
It is shown that te Pore fpmation tendency Juring Jaser welding
ofp) mm tick die castmagnesium alpysw ith higher gas content
is greater than thatofs mm thick die-castmagnesim aloys with
lower gas content As awhole the Porosiy ncreasesw ith he in
crease of Jaser power and the decrease of welding sPeed for hoth
wo ticknesses Forg mm tick d e castmagnesjum a]pys with
low porosity weld bead can he optained by
both double sided weld g and rame[ting afier welding and the
poosity can reduce © 4% and 9 5%, repectively Howev.
er fr thep mm thick die castmagnesim ajpys tese porosity
Preven ton measures are not effective

Key words Porg Ppore preven tiOr;l
ng parameter;% die. castm a@nesjuum allpys

and the Porosity Preventon measures were also studied

lower gas can tent

laserwe]ding weld

E ffect of h8h-energ8y shot peening on (iffusion hehavior of
nidkel] n jron WANG Yvuetian SHENG Guangnipn  JIN
jianchmg U Hao ( Scho] ofMaterjals Sceence and Engneer
ing Chongd ng University Chongding400039 Chia), P21—
24

Abstrac:t H £h-energy shot peening HESP) was used ©
make surface selfnana crysta]lization ( SSNC) on pure jon The
thickness of e defpmation 1aye’r surface grain size and hard
nesswere characterized by optica]lmjcroscape ( OM),
electron microscdy ( SEM ) and X-ray diffracton analysis
( XRD), and then Ni fiin was penetrated n the surface of jron
bY heGleeble 1500 thema] simulatin testmachine The SM
wasused ©0 ampare the diffusion effects The results showed

scannjng

that e surface of ndustria] Ppure jon was refined opvious|y after
the shot peening treament
and was one tine h gher than thatof hematrxk Under he sane
cond itons  the diffison rate of Ni in he specinen afier SSNC
was higher than thatwithoutSSNC 0 the SSNC technology can
mprove difusin effect of N1 on the surface of ndusty pure
iron
Key words Pure jop SNG  shot Peening  diffusion

its hardness increased significantly

Signa] processing in ujtrasonic test of austenitic welds based
WANG B ngfang HAN Zan
dng YUANKeYi CHEN Y ifang (Key ] ahoraory for Advanced
Materials Processng Technology TheM nistty ofEducaton Ts
inghua Universiy Beijng100084 China, P25—28
Abstrac:t Si8na] processng in ujtrasonic test of austen;jtic
welds was studiel Based on tine frequency anaIYSi§ a can pre

on tin e frequency ana [y sis

hesive sg8na] processng€ method was ptoposed which was a
canh paton ofm atching pursuijt and wavelet analysis Thismeth
od distinguishes flaw infom aton and materia] nojse fran a pont
of energy and frequency respectively and imPproves the SNR of
the ultasonjc echo sighal To verify the effectiveness of the
m ethogl

mentwas carried outwith a 53 mm thick weld sPecinen and a

an ultrasonjc test systan was established Test experp

sBna] with Jar€e anount of materia] nojse was acquired The

noised signaJwas processed by the proposedmethod The first1g
tine frequency atams were extacted bY match ng€ pursuit with
s¥mg wavelet Packet dictonary
[Yzed by s¥ng wavelet decanposition and reconstucted with low
frequency coefficients The result shows that the materia] noise is
reduced effectively and the flaw echo sgna] is enhanced sgnifi
cantly

K ey word s

quency ana 1YS1§ matching pursu it wave|et analysis

the extracted sgna] was ana

austenitic we]ds u]trasm ¢ test tin e fre.

Analysis on 8rowth mechanisn on nterfac@] nterfayer on
Fe/Alcoupje WUM ingfang 2 SINaichad, WANG Jing,
WANG Fengjiang (1 Schoo]ofMaterial]s Science and Engineer
ing JimgsuUnyersity Zhenjiangp12013 Chia 2 Schoolof
Materjals Science and Enginccring Jiangsu Unjves ity of Scence
and Technology Zhen jiang212003). P29— 32

Abstrac:t To understand the Pmaton mechanm and
growth behavor of Fe Al inemetallics
and nterfacia] reactive nterjyer in Fe/A ] couple were studied at
the d ifferent heating tmpemture and holding tme The nterfa
cia] stucture s Fe/FeAl+ AJFAA] at the shorter hod ng
ting while the unstahle FA | and FeA Iwill change n©o he st
ble FeA] and FeAl intem efa]lics ata ongerholding tme The
fna] interfacia] strucurewas Fe/F62 Al + F%l /Al The growth
of interfacja] reactive ayer fol]lovs the Pamholic ruLe and its rate
is contolled by the diffusion rate of Fe atams into A side The
results are he]Pfu] to improve the pondng quality peween ajum i
nun ajpys and stainless stee]

Keywords Fg Al difisog

the elament diffuson

mnterfacia] structure

Investigation of outofplane weld ng distorton n ajun num
alloy welding with extema] restraint XTAO Xia(ming,
PENG Yur, ZHANG Jianxu PEI Y TRAN Zhilng (.
State Key [Lahoratory of A dvanced Stee] Processes and Pmduc1§
Centra] Jon  Stee]Research Instituite  Beijing 100081 Ching
2 State Key Laboratory frMechanica] Behavor of Materials
X ian ]iaotongUniversity Xian 710049 China), P33— 36
Abstrac:t The characteristics of canstrajnt force and dy-
namic weld n€ disortion of aluninun aJloy §A12 wih constraint
TIG welding were nvestiated bY dynanic tenperauure and dis
tortion measuring systan  The effects of constraint prce and its
release on outofp jane welding distorton were analyze] Re
search results shov that out of p Jane weld ng distorton is differ
entw ih the different constraint {orcg and weld ng disortion can
be contolled by the Proper constrapt fprce the welding disor
tion wi]] rhound © sane extent after fe nstaint force heng
released which 8 themain facor to result n the residual disor
ton of constraint weld fng the residua] distortim of ¢ mm t ick
aluninum alpy §A12 Plte can be we]| restmained at he con
straint force ofgy 2 kN and the ]oad ng position is45 mm {om
the centerline ofwel]
Key word§

elastic recovery

alum jnum alloy de[omatiop constrain t

forog

Douplepulsed M IG exPert database hased on m athemnatijca]
m odeling CHEN Xiaofeng [N Fang WEI Zhonghua

XUE Jax@ang( Schoo] of Medhanjca] ~ Auamotive Engneerng

Souty China Un iversi®’ of Technopgy Guangzhous1oe4g Chi
na  P37—40
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Abstrac:t Doup Je.Pulsed 8asmeta] arc wel]in€ machine
was developed based on hot static frequency and dYnamic fre
quencymodels The feashiliy of hemodels was proved and an
expert datahase was developed hased on weldng experinents
The results ndicate that the accuracy can he guaranted ©1 A
for e aurrent mnge50)— 300 A ©f doub le Pujsed weld ng€ of A |
contjnuous ad usments can he achieved by adjustin€ dam jant
ro]e of the numper of pulses and the supsdiary roje of the hpase
cumentvajue Moreover bY usng this method
be adusted slow]y for jow weld ng current and rapidly for high

welling current The adjustng range of welling current can he

the current can

kept constant and continuous for he dynamic frequency made
The fish scale pattem weld with Pwoper density scaly can he op
tajned by ad psting the modujation frequency Thewelding cur
rents are kept stap e and her s nterrupton arc and |ittle Pat
ter the welding seams are heautifu]

Key Word§ dauple pulsed modc]ing

dYnam ic frequency

expert dalabasg

Analysis on fajlure modes of AZ31B m ag€nesjum alpy jont
AO Sansart 2 [1JO Zhert?,
BU Xianzheng 2. WAND Rut 2(1,  School of Materials Scence
and Engineerng TianjnUniversity Tanjnzoop7z Chig 2
Tian jinK ey [ ahoratory of Advanced Joning Technology Tianjin
University Tianjin3ppo72 Chia), P41—44 48

Abstrac:t The fracture mechan jcs theorywas used 10 ana
[yze the wo fracturemodes i shear tenson tests forA7Z31 Bmag
nesjum alloy pint of resistance spotwelding The shear tensjon

of resistance spot welding

test resu]ts showed that the fracture mode of the AZ3 | B magnesi
um was jnfluenced by the maxinum tensijle stress at fhe nugget
bounda®y The buton puput fracture wi]] haPPen if the maxi
mun tensjle stress at fe nug8et houndary is jower than the ten
sile strengt of he pase rnetzg ohew ise he nterfacial fracure
happens And there is a critica] nugget diam eter when the fajlure
maqle s tansferred fran huton puljout fracture to interfacial
fracture  If henugletdiameter is less hang 5 mm e button
pu]lout fracture wi] ocair and the interfacja] fracure will hap
Pen if the nugget d iameter is larger hang § mm The calcuf
ton m the equivalent stress intensity facor at the spot weld indi
cates hat the nterfacia] fracture s harder © occur wit the stress
ntensity factor heing incmasq;l
influence m e pad-capaciy of he pint

Key WOrd; A7Z31B magnesjun a]}o}’ resisance spot
WcHing stress nensity facto;r {frcture mod e

and the fracuremode has [ittle

A utom atic offset correctpn systamn Of narrow gap arcwell
ing torch for raj LU Zhengwen,  7HENG Jud, ]I
Guanyd, 7HU Zhining PAN Jiuad (1 Dearment ofMe
chanica] Engneerng Tsinghua Universiy Beijing 100084
Ching 2 Beijng Jinglonghua Science and Techno gy Deveop
mentltd CQ Beijing 100038 China), P45—48

Abstract  Autamatic narrow_g#p arc welding€ can he used
n rajl weld ng BY oscilating andmoving he hacillifom welding
tordy it can join together the rails by fusing wo side walls of
groove While the swinging torch cano] is open. Joop contro]
which can lead © the accunulated swing error h oxler to de
crease the error a daaple CCD visua] sensor system was used 1©
ohserve the welding Poo] pr the existing edqupments and rail
sean arc weld ng techndues And then it cajcujates the Position

offset and oscillating angle offset of the welding w ire can he cal
culated in rea] time 1© contro] fe torch movement The results
show tat the poposed methq] can effctively redquce hoth the
positon offsetand the oscillating angle offse,t and avogd weld n8
defct

Key words rails arc weld pg oscillating contro] ofwe|d
ng torch C(CD visual Sensoy in age processing

A new approach to measure deviaton of seam trackng in
high-Power {her laser weld ing GAO X angdong, YOU
Deyond, KATAYAMA Seijt (1 Schoo] ofMechanica] and E-
lectrical Engineering (Guangdong Unpversity of Technopgy
Guangzou 510006 Ching 2 Joining and W elding R esearch
Instiue OsakaUnipvesity (Osaka 567-0047 JaPan), P 49—
52

A bstract
seam tmcking‘ was proposed based a near infrared inage pra

A new a@proach 10 measure the deviaton of

cessing and recognition during h gh Power fher laser welding
Themolten poo]| mages were acquired by a h£h sPeed cam era
w ith the narrow pandpass filters Based o the gray distrbution
of the near jfrared inage of the moljten poQ| its temperature
distrbution paran eter was defined as fhe measured egenvalue of
sean tracking A near pfrared inag mode] was established ©
m easure the deviatim peween the weldng sean and the Jaser
bean focus in real tine by using the least square agorifin The
effectiveness of the proposed approach was verified by the weld
Ing experin ents

K ey word§ h&h-power fiber laser weld ln.g sean track
ing near i frared ‘mag? deviattan measuring

F nite elen ent ana [y sis on reliability of ind um soldered joint
n infrared foca] plane array detector MENG Qingdu
ant 2 [XJ Yandid, U Zhengxiong SUNW eRu® (| School
of Electronic and Infom atona] Engineering Henan Un versity of
Science and Technopg}’ Luyang471003 Ching 2 Luoyang
OPoelectro TechnopgY Development Center [uyang471009
China), P53— 56

Abstract  Based on viscoplasticmalg] the relability of
ind im sphere sodered joint in infrared foca] Plane array detecor
was analyzed by finite elJanentmehod Sinulation results Show
that he maxinum equjvalent stress appears on the contact ara
beween InSh chP and indim sphere which s located n he
comer of ind um sPhere array and far away fran the sshimetric
center of the detecor When the infrared detectorwas Joaded Pe
riod cally withy temperature cyc le,s the maxin a| stress a]so vared
perpdically As the tmpemture decreases fram the oam temper
ature 077 K the maxin a] stress ncreases rapd [y 1© the m axj
ad durng he holdng timg
Phenan ena appears and as the tampemrture increase§ themaxy
ma] stress reduces shaPly As thediameterof fe indjun sphere
increase§ fhemaxinun stress varges jrregi 1ar1¥ while the Plas

mum Va]u;a the stress rejaxaton

tic energy analysis results show that as the diam eters of ndjun
sPhere jncrease  jts Plastic work decreases and its Plastic ener
gy accunulaton ajso reduce,s which ndicates hat the stucture
with larger dianeter has the higher fitgue relability It is na
ticed thatwhen the dianeter of he ind im solder is set to be 3()
pm  the stress distribution on ajl e contactng areas js unjform
and concentrated

K ey word§

and the stess is the Jowest
flip ch]‘{;) finite elementrnetho@l viscoplas



