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TRANSACTIONS OF THE CHINA WELD NG NSITIUTDN [T

tents of aljloying elements in he gran houndary were less than
The crysta]
cracks prweld n€ in /Mg magnesjum a]loy casting were fund by
opserving the crack locaton and investgating the Process of
welding of Vg magnesium alloy casting

Key word§ Mg m a8nesium alloy casting TG repainng
we}jing process meth

those i the base materia] and heataffected zone

E ffect of pulse current frequency on m crostructure and me
chanjca ] Properties 02719 ajum pum a]loy weld joints
CONG Badliang QI Bojin LIW el YANG M ngxuan ( Schoo]
of Medanjca] Engineering and Autmaton Beihang Un versify
Beiing 100191 Chia), P 37—40

Abstrac:t
quency on the mijcrostructure and mechanjca] properties 0f2219
h#h strengt, aluninum ajpy weld jonts was nvestated based

The nfluence of pulse square wave current fre.

on a nove|l u [trafast convert hybrid Pulse current varah e polarity
gas wungsten arc weldng technfque The exPermenta] results
showed that canparing with no effectof pujse aurrent the coarse
grains chaged to fine equjaxed grans A kind of finer equjaxed
non dentriteswas op served d istrhuting in the fom of pand ng at
the weld zone wh ile the Pu]se current frequency wasmore hanj(
kHz Mechanica] properties of weld joints were improved Pre.
den nantly at he given Pujse frequency of g¢n kHz
streng€th and Percentage elongation ofweld pints are jncreased by
apaut]y 6 and 664, respectively campared © that of weld
jontsw ith no effect of pujse current At the given Pulse curent

tensile

amp Jiude and pulse duty cycle wit the Pulse aurrent frequency
in cer@n range incrcascd thewdth of fuspn zone opviously de
creased and the ductility of welds was mproved sgn ificantly
However the varaton n tensile steng€h of weld jontswas refa
tively less sensitive with the increase of pujse current frequency
Key word§ h 8h strength aJum jnun a]loy h&h freduen
cy pulse current pulse [requency equiaxed nondentriu; me

chan ica] property

Fomaton characteristics of Ni/T1i intem eta]lics through
annea [ng of layered N y T1 ZHOU Yong?2 YANG Guan
Jun, WU X @t LIChangjiv (1, State Kev Laboraory prMe
chan ica] Behavor ofMateriaLs Schoo] ofMaterjals Science and
Engneering Xian JpotmgUnyersiy Xi an 710049 Ching
2 SchoolofMaterials Science and Enginccring X 1'an Sh you U
niversity Xiam 710065 Chind), P4]—44

Abstract  Ni/Tidiffuspon couples were prepared by ld
spraying€ with Ni and Ti powders and m echanical]ly a]loyed Ni/T1i
alpy powders The foraton and gow t, charcteristics of Ny Ti
intem et]lics within Ni/Ti during ol stae difusion treament
wer nvestiated by scanning electron microscopy ( EM) and
X-ray diffracton ( XRD), Itwas found that the thicknesses of
N%T’i N {Ti and T%Ni mnemetallic ampounds layers increased
w ity annea]ing temperaure The growh of TNi kyer followed
the Paraholic Jaw with annealing time while the ticknesses of
TiNi or N;Ti layers were kept canstant at certin annealing
temperaure The results sug€est that the pmaton and hen rap
id growth of TIN1 temeta]lic take Place afterN%Ti and TziNi
intem eta]lic canpounds grow to cerain t icknesses

Keywords NyTi diffuson couples 0]id swae diffu
spop annea|ng treament piemet]lic conpound

Swudy ofdigita | Push-PullCO, welding sy stam LU Zheny
ang YAN Sib¢ YANG Shuai LIU Jia ( College of Mechan ica]
Engineering  APPlied Electons Technobgy Beijing University
of Technol®y DBeijin8100124 Chind), P45—48 52
Abstracg  The digiw] Push  Pull (0, welding system is
proposed This system utilize digita] Power source cantrolled by
DSP and CPID as platpm with he AC servo pushpu]] feeder
w ith the Jow mament of inertig fast esponse and steady feed
speed The constant feed n€ Part canpine wit Push Pul] feed n€
part to om the whole feeder using huffer as a |inker (Consier
the characteristics of the Push-Pu]] shortcircu it C()2 weld ng
technics the feeder speed curve welling volage and current
waveform contro] program was Pre_designed A ccord ing to soft
ware progan  the steady Push pu]l (j()2 wel] ng techncswas a
chieved with ow sPater ov heat mputand unjfom dop et
Key words  dBita] power source  push. Pul] feeder CO
welling ow heat mput ’

Study on structures and pPropertges of partmade hY m cra
Plasn a arc drectm eta] pmatjon X ANG Yonghud 2,
XU Binshi 1V Yaohut (| Navy Logistic Technolgy and E-
quipment Institute of PLA  Beijing 100072 Ching 2 Nationa]
Key Laphoraory ppr Ren anufacmrir]g Acadeny of A mored
ForcesEngineering Beijng€1op072 China), P49— 52

Abstracg The deposition experinents were done on the
m ild stee] by micraplasna arc powder overlaying rap i potot.
P g techniue with Fe313 alpy powder Them jcrostructures and
momho|®ies were ohserve] bY meta]log€raph ¢ microspe and
SEM the m jcrohardness was tested by vidkers
that hemidd le layerd P ayed nsujarM-A canpment sgucturg
and the interface heween layers was evident Them jcrostructure
of Fe based deposited |a¥erwas affected by the supsequent over
laying w ith annea]ng Process and the crysta]line grajn refined
The hardness distrbution cuwe of e cylindraceaus part was as
U shapg themiddle Jayerwas soften hecause the drawing effect
of supsequent fayers

K ey word§ rapid prototyping micra Plasna arc overja
ying Fe pased alpy m jcrostructure

Itwas showed

Cracking formatijon mechanim of m ild stee] Parts faprica
ted bY surfacing rapid fmng LI Chao LIANG
Yuanyuan SHEN Candu9 7HU Sheng ( Nationa] Defence Key
Laboratory for Renanufacuring Academy of Amored Forces
Engneering Beijng1gop72 Chiha), Ps53—s56

Abstract  The micro momphopgy of cracks for the parts
fapricated by surfacing rapid foming was opserved with M
The results showed that the cracks nitiated fran the first pyer of
the part extended aong the deposition direct'pr} and fnhally ter
m jnated under the surface of the part The se€regaton and nclu
sion in the fomed partwere studied bY OM and EDS moreover
the content of residua] austenjte wasmeasured by XRI) The re
sults ind icated that the cracks were [qugd hot cacks
of fomng wih multi pyers and multiPaths the segregation
canprised ofMn and Sioxidage Mo carpide and Ni nteme@]lic
canpound were the ntemal] cause for the cracks plmat'pg while

In course

the tensjon stress was the extema] cause BY prPerly match ing
the contents Of]\/[l,d Niand Sielen eng purifyin€ heweldmeta]

w ith rear earth elaments cerjum adopting the orthogona] deposi
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ton paths |ayer by Jayer and Projonging te interformatonal nter
vaLs the cracks coul] he avoided

Key wo rd; surfacing raPpy fom pg meta] cored
Wire§ crad‘; segregaton
E ffect of Joading rate on shear strength of SnA & u solder
jont  [IUWei ZHANG Ning SHI Yaowy [EI Yongping
( Schoo] ofMaterials Science and Engineering Bejjing University
of Technobgy Beijng€100124 China), Ps57— 60

Abstrac:t Effect of Joad n8 rate on shear strengt, and
fracturemade of SPA8Cu ( SAC) lead- free w]der jopt was pves
tBated The A8 contentof the solders used i he experinent was
1% ©3). The loading rate of he solder pintwasg ] mmy s
019 mm,s The results indicatd hat he shear stren€h in
creased wit the ncrase of Jpading rate and fracture with dJuctije
feature occured nside hesolder when he pading rate was Jess
than ] mm/s W hen Joad ing rate reached o1 mmys the shear
strength decreased and brittle fracture occured n he ntemetal
lic canpounds ]ayer of 'pin.t Moreover shear strength increased
with A8 cantent of solder increased at jow loadng rate wh ile the
shear streng€{, of solder pintwithz% Agwas the pwestat high
load ng rate

Keywords  lead free solder lading rate shear strength
E ffect of vanad jum on property of FeCr.C hardfacng alpy

WANG Zhihui HE Dingong YU Changli JIANG Jian
m in ( College ofMaterials Science and Enginccring Beiyyn&Uni
versity of Technopgy Beijn€100124 China), Pgl— ¢4

Abstract  Vanad um was added t0 FeCrC hay ficing al
loy and its effecton the popeny of he al]loywhenwelded and re.
heated was studied The hardfacing layers wer Pproduced on
Q35 mild stee] by supnerged arc weld n€ method The micra
stuctures wom surface of the overlayer were exam ned hym eans
of optica] microscope and scanning electron m croscopy( M),
Abrasive wear resjstance and hardness were testg] The results
showd thatheating process had effect on the hardness of the aL
loy The hardness ofm atrix decreased more fan 229 by rehea
tng The max hardness decreased 37 % with no vanad um
But ithas [ittle effecton the hardness of Prinary carhide ofwhich
the hardness decreased only 1, 4% -11. 3% by reheating Vana
dium cauld increase he apraspn properfy of post heated FeCrC
had facing alloy Using the ssweightof quenched 45 samp e as
abmsion test banch mark e jative aprasim value of he alpy
content ofg) 44 vanad im was| q In the same canditon that
of the al]loy with no vanad im contentwasonly | 3 The abrasion
Property increased 46%.

Key words ~ FeCrC hadfcig alloy
mat Post heat tream ent carbidg: aprason wear

vanadiun ele

Sinuljaton of tamPpPerature field and residua] stress field of
thin mner Jayer on hutt welding€ of clad PiPe YU Jian
rong, HE Xioximg2 WU BY, (HEN Haiyag LI Xa
odong (1 Schoo]l ofMechanica] Engineering Beijng Instiute
of Petrochanjca] Technol®y Beijng 102617 Ching 2 Col
lege ofMechanica] and Electrica] Eng€ineering Bejjing University
of Chen ica] Technobgy Beijing 100029 China), P g5—68
Abstrac:t The clad PPe has a hin nner Jayermade of
st jess stee] and a thick outer Jayermade of cahon see] and
the outer ]ayer has sane restricton  the temperature change

surroundng the nner layer when puttwel n€ the mnner layer
W it finite c](rncntmcthod the tmPperature fie]d was caon puted
when buttwe[ding mner Jayer and the stress field of nner layer
was canputed afer buttwelding The convection radiation and
contact effect peween the wo |ayers were consydered n the FEM
mode] as we]| as tamperaure depended materia] properties In
tema] heat generaton [cad ng€ method was applied © sinujte
heat source andmode] change ahility to smulate puttwel] The
velocity of jner jayer buttweld the tampPerature and stress field
of the jner |ayerwere discusseq Meanwhife thhe influence of he
P roperties ofmateriegl geamety of he p late and the welding heat
mputon pudk Jin€ disortion were analyzed hased on the sinula
tons The resultss indicate that he Seanetry of the P late and the
weling€ heat nput havemore effecton distorton than the proper
ties of materia]
K ey word§
si§ stress ﬁeld

clad pipg buttweld {finite element anay_

contact effect

M icrostructure characterjstic and Perfomm ance of pond ng
interface peween tianjuum alpy, copper,GCry5 LU
Shwingd,  ZHANG Guifeng, LI Guanghad, XU Peil
WANG Yavel (1 Henan Province Key [ ahoratory of A dvanced
Non_ {errousMetaLs Schoo] of Materials Science and Engineer
ing Henan Unyersiy of Science and ’I‘echnology [uoyang
471003 Henap Ching 2 Welding Research Instimlg% X jan
Jroong Unjversify Xi’an710049 Chil’léi 3 DepParment of
lectrica] and E ectronjc  Henan Technician Co]jege of Econanics
and Busness X nx@ang 453700 Henap Ching 4 Shanghai
Heavy Machinewy Plant Linited Corporation Shanghai) 245
Chna) Pe9—72 76

Abstract Difficuly pr diffusion honding of different
structure of titan um alloy, bearng stee] estricts the application
of tianjun aly The mechanjca] propertes of TigAl4V/Cuy
GC1s5 joints were evaluated by electronic tensile machine The
m jcrostructure characteristic and Perfomance of the hond ng mn
terface were analyzed by scann jng electron microscopy and EDX
Micn)hardnes’s the frmcture characteristics and area of nteme
taJlic canpounds of the jontswere analyzed by X- ray d iffrac ton
The results ndicated hat the tensie stengt of he pints under
the bond ng time | g ks Pressure 4 9 MPa
bonding temperauure the tensjfe strengt of joint reaches am axi
mum ofpng MPa in| 273 K The extenson honding tm e caused
the inttm eta]lic canpaund t ickness to jpcrease which would do

rises with the

ham © he pints Perpmance -Ti( Cu) solid solution which
was generated i ponding interface was advantageous 1 enhance
the joints perfppmance However the TjXCuy had more nfluence
on pints perfom ance whichwas’l‘% Cu Tzi Cuj (T% Cu4) FeTi
those caused he jont stengt © 8o down (CopPer {oi] shoul not
be 00 thick 1© be as interlayer i titanjum, GCr 5

Key words  inerlayer diffision honding banding nter
faog fensjle strengﬂa mntem efa]]ic canpounds

Heat sourcem odelin€ and power density analysis for vacu
LUO Y12 XU Huibi, LI
Chuntian, WU Guangfeng (1 Schoo] of Materia] Science and
Engineering Chongd ng University of Technopgy, (Chongding
400050 Ching 2 School ofMatera] Science and Engneering

NorﬂqwestemPol}’technicalUniversity, Xi’an710072 China),

P 73—176
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