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University Xian 710049 Chind) P37—40

A bstract A numerjca] calculation mode| w i Jocal] refined
mesh for ldscr dee penetration welding of titan um alloy is Pres.
ented A RotawrY.Gauss hody heat source mode]| was estah]ished
to accurately descrhe the shape of keYhole and mo]ten poo] of the
laser welded join.t The profile of keYhole and mo]ten poo] aswe]]
as the distrbution of hig€h gradient resual stresse are optained
It s shoved that e regon of high stress Jocates n the keYhole
regon and high g1rd fnt resiual stress distributes 1 the other
regon ofwelded sean The stresse grad jent increases in he state
of excessively high and ow Jeve] of ener8Y density as we]| as the
state of Jower |jnear ener®y [t is supposed that keePing the Jaser
energy density in st of |ow and medium Jeve] or keep ng the
linear energy i state of jow Jeve] cauld avold the high 8radent
stresses

K eyword:s high 8rad ien;t resijdual stresses energy d en
%11?' linear energy keyhole

R esearch on m e]|ting€ meta] pehavor of ultrasonic tungsten
9N Qingjie  YANG Chunji LN San
ba FANYangyang ( St KeYy[aporaory of AdvancedW elding
Producton Technology Harbin Institite of Technology Harthin
150001 Chia), P41—44

Abstract  The mechanisn of meltng behavior of meta]
under uJtmsonjc- ungsten jnert gas (U-T1G) welding was stud
i The results ndicate thatU-TIG welding can sig ificant]y en.
hance he arc force and efectanagnetic convection change the

mert Zaswelding

meta] flow behavor and pcrease the Penetraton and he rato of
debph © width This method extends the app licaton range and
improves producton efficiency of ord nary TI; welding Bes 'de§
the mechan jgn of arc force enhancng and Penetraton jncreasing
were also presented n ampinatin with experinent and theorety
ca] analysis
Key w ord:s
forcg  arc shape melting hehavir

u]trasonjc ungsten nert £as weHing arc

E ffect of spray param eters on m jcrostructure of pPlasn a
HUANG Qng WANG
Weize WAN Lei XUAN Fuzhen (KeY Lab of Safet Science of
Pressurized SYstay Ministy ofEducat'pp Schoo] ofM echanjca]
and Power Engineering East Chha Unersity of Science and
Technology Shanghaizp23z Chind), P45—48

Abstract  Wollasonije coatpg was Prepared by Plasma
spraying at d iffrent spraying distances Primary gas flow mtes

and Plasna power The m jcrostructure of he coating lager was

sprayed wollasonite coatings

examined by scanning electron microscope ( FXM), The results
show that the three sPraying param eters affect e mjcrostructure
of wollastan jte coatings great]ly Flaten deree ofmolen powder
decreased and the numher of pores jncreased w ith the ncrement
of Pmying distance at |ager flow rate of Primary gas However

flatten de€ree of molten powder {irstly ncreased and then de
creased with the sPraying distance at e Jower fjow rate of prina
1y gas The m crostructure of coatings s denser with |arger gas
flow mte Flatten defree increased with Plasna power up to0 3¢
kW, Further increase of Plasna power results n more round
pores appearing n coatings

m crostructure of wollasonjte coating€s many resujted fram the

E ffect of @y parameters on the

influence o velcity and tempemture of e mojten drop Jets
Key Word§ pPlasna sprayinibT wollas©on ite coating spra
Ying distancg pPlasna pazvc;r gas flow rate

Influence of transverse alternativem agnetic {eld on m jcra
structure and Propertes of Plasma arc surfacing layer
LU Zhegm 7ZHAO Qimr SONG Xingkui YANG Yang
( Schoo] ofM ateria] Science and Engineering Shenyang [Un ver.
sity of Technology  Shenyang 110879 Chia), P49—52
Abstracgt In the research of the influence of alematve
pulsedmaghetc feld on microstructure and Popertes of nigkel
base alloy
been applied © the Plasna arc surfacing welding on |ow carhon

a transverse altmative pulsed magnetic field had

stee] The hardnes§ wear resjstance and m jcrostructure of surfa
cing layerw ith differentpulsed magnetc field curren duty ey
cles have heen systan atica]ly anayze] The results indicated hat
transverse altemative pused magnetic field can effectively im-
Prove the crysta] shape of Plasna arc surfacing 1aye’r refine crys
ta]8rajn  PrdPer pulsed maghetic field current dut®y cycle can
ohtain the optinum effecton electranagnetic stirring wh ich can
increase the amount of harden n€ Phase i overjay dcposj}t con
tro] e grovf drecton of hardening Phase and mprove the
haglness and wear resjstance of the surfacing overjay

Key word§

crostructu re wear resjstance

Plasma arg  tansverse magnetic fie](;i mi

Investigation on wel] ing stress and strajn of titanum a oy
LI ¥, GUAN Qio, SIIYaow (| Beijing Aernautica]
Manu facuring Technology Research Instiute P () BX 863
Beijng 100024 Ching 2 Schoo] ofMateria] Science and Tech
nology Beijing Univemsity of Technology Beijing 100022 Chi
na P 53—56 60
Abstraczt The weldihg stress and strajn were jnvestigated
using he finjte elmentmethod canbined with he experinents
The research resu[ts showed that hemeta] n hemelting Poo] is
mejed n he frane of area with canpressye Plastic strafl and
cooled down also in the frame of the areawit, canpressjve P Jastic
straiy The tensile Plastic stain is Projuced in the weld when it
is in the state of ¢ mechanical melthg during€ the cooling
Process But n the residual state the canpressive plastic stmain
sti]l renans n thewel]l The Peak value of longitud na] tensile
stress i the weld of titanjum alpy is avays jower than its Yeld
stren8th at the appoprat tanperatuure during te cooling

process this situation is kept untj] te resldual state
Key words titan um aﬂoy we]ding stress stran

Finite elanent anlysis of weldng sequence mpact on b lisk
ZHANG Xuedit 3, YANG Jianguo 2 [[TU Xue
son§ (HEN Xuhui FANG Hongyuar QU Sher? (1 Suat
Key Laboratowy of Advanced Welding Prjuction Technogy
Habin Institue of Technojogy Hartbin 150001 Ching 2 She
nyang [.imng AeraEngne (Group (Corporaton — Shenyang
110043 Ching 3 DBaosee] Group Comporation — Shanghai
201900 Chia), P 57—60

Abstract  The fnie elamentmaje] of blisk ismade by
the severa] s;oflwares and based on the different tamPperamure

effects Juring te weldmg proccs;% three kinds of typPicalweding

roundness



\Y MAIN TOPICS ABSIRACTS KEY WORDS

2010 Vol3y No3

sequences incuding welding in um gp° and 189" welding se
quence js chosen © @aalyse the welding distorton The calcufa
tion results show tat 1g9° welding sequence is not he optina|

the weld ng in um js heter than te other wo welding sequences
Reasondh e welding se
quence wi]] change w ith d ifferentm ateria] welding Processes and
structure which Provdes the teoretica] basis fr blik and

under the same welding conditons

lage scale canp lex canponent weld ing sequen ce
Keyw Ord:S
fiek;l resdual stress

weld ng chucncg: distort'plg tanp erature

Pure titanjum surface nitriding€ by nitrogen pPlasma flame
XUW enxid, TIN Li REN Zhen'ad (| KeY Laboraory

of Advanced Stmcwura]Materials M inisty of Educatia; Chang
chunUn versity of Technopgy Changchun 130012 Ching 2
Changchun Specia] Equipment nspecton ()ente’r Changchun
130000 Chig 3 College of Maerils Scence and Engineer
ing Jilh Unyersiyy Changchunj3poe2s Chind), Pgl— 64

Abstract A njtogen plasna flane produced by a modi
fied TIG welding ©orch was applied © heat he pure titanjum
specinens in he amosphere drect]ly and make then nitrided
wih heNp+ ArPlasma gasm kure so hat he nitrided laver
was ohtaned though he nteracton heween Ti elenent of the
supstrate surface and N elament of the Plasna flame The chan
ges of the microstructures and pripertes of he njtrided Ryers
weremapnly studied bY chang€invg the nitrid ng temperature and
niriding tine And the better nijtriding Processipg param eters
were ohtained The mechanisn of he nitrded lyers and their
morPhopgies hoth surface and cross section were jnvestigated by
opticalmicroscopy scann ng electronic micmscopy X.ray dif
fracton and o0 forfy The surface micra hardness and the wear
resistance of he nitried layers were tested aswe]l The exper
ment and analysis results showed that he nitrided layers were
majnly canposed of TIN Phase The hanogeneous and dense ni
trded laYers were wel]l metal]urgcally canhined with the sub
stratt  And a]so they can effective]y inprove the wear resjstance
of he pure titanjum suhstrate

Key Word§
ded layer

pure titaniurn,l nitrogen plasna ﬂan(; nijtr

E ffect of postweld heat treament on damagemechanign of
gas tungsten arc welled 3981 stainjess stee] Juring creep- fa
tigue LU Fen§ QIZhengua HE Jun (1 Schoo] of Me
chanica] Engneering [.jamng&Un versity of Pemojeun  Chemn
ica] Technology Fushunjj3zpgi Laoning Chig 2 Fushun
C i Specja] Equ Pment Supervison hspecton Agency Fushun
113006 L#oning Ching) P65—68

Abstracgt Strain contolled creeP- fatBue tests were con
ducted on gas tungsten arc welded (GTAW) 308 L. s@in]ess stee]
joints at elevated tmperature The influence of postweld heat
treament ( PWHT) @ the ferritt moPhologY and crep- fatue
behavirs of he weldnentwere investi€ated Them jcrostructure
evojutin and crack Propagation hehavor of the aswelded and
postweld heat treated (PWHT) weldments during crep- fatgue
testwere exam jned with optica]microscope (M) and scamning

electron m croscope (SEI\/[). Energy (ispersive sPectroscopy

(EDS was a]so used for ntemem]lic Phase identification It
was found thath 8h tanperature RVHT reduced the anount of §
ferrite in the Weldrneqt and the creep- fati€ue life ncreased with
the increasing PRVHT temperature A fter higy, tamperaure
PWHT the crack propagation character was transfomed fram jn
tegranu Jarmode tom xedmode H £h tenperaure PWHT resul
ted n the broken of the continuous §- ferrite network and Prana
ted the creep fatBue resjstance of fe wedment

Key Word§

tgug damage m echanjsm

stajnjess SICC;I heat treament creep_ fa

Synchronijzed record and anaysis of h 8h sPeed inages and
CHEN Zhixjang,
ZHANG Juri  SONG Yongur, DNG Yong&hong (1 College
of Mechanjca] Engineerpg  APPlied Electonics Technology
Beijing Univesity of Technobgy Beijng 100124 Chia 2
Luoyang ShiPMew]Research Institge CSIC [uoyang471039
Henap Ching, P69—72 76

Abstrac:t H&h sbeed camera and data acquisiton are in

Portant techno]ogy to research the dynam ic behavior of arc meta]

pProcess param eters for weld ng pProcess

transfer orweld Po] in weld ng€ process A synchron jzed record
and analysss systam for h h sPeed i ages and Process parame.
ters was estah lished based am e synchoniize] conto] Pr high
speed camera shooting and data acquisitiax The system ncluded
h&h sPeed can erga synch onous signa] generaor h&h sPeed da
ta acqu jsition device and synchrm ized P layer sofware pr high
speed mages and wavefpmms The dedicatd synchronous sigha]
generator s adequate Pr synchronizing and igging€ high sbeed
camera fran () to 200 000 framnesy s The PC based dat acqu i
sition device is aple to take 4 welding Parameters synchronous [y
atp00 kHz
typica]l weld ng€ Processes that the systan was a powerfu] facility

[t was demonstrated bY the experinents of severa]

for record N8 and analyzing the dynam ic Process in research on
weling materig] welding Process Pprocess on o] and stability
Key Word:s hig€h sPeed inaging data acqu isitiog syn.

chron zed record and analys 1:, welding

Investjation on properties and m jcrostructures of A8 Cw
Zn.Sn xGayln fillermeta] [ATZhongnit2  XUE Song
bal, ZHANG Liang, GAO Lili GU Long GU W enhua
(1 College ofMatrials Science and Technology NanjngUni
versity of Aewonautics and Astr(nautic,s Nanjing 210016 Cht
na o Province Key [.ah of Advanced W eld in8 chhnopg}’
Jiang€su Uniersity of Scigence and Technologf Zhenjang
212003 Jiang8sy Ching 3 Changshu Huayin Filler Mewa]s
Co, L4, Changshupyss513 Jingsy Ching)  P73—76
Abstract  The effectof Ga andy or In on the m crostruc.
tures of A8 based fillermetals pr prazing as well as the Proper
ties of the brazed pints have heen nvestigated n this paper
Brazed with brass as the base mew] ( butt 'pims; the results
showed hat the optinun contentof Gaand In in A& CuwZnSn
XGaYIn filler meta] was aboutg,% and 1, 5% respective]y and
the mechan jca] proper®y of he A8 CuzZn Sn3Gapn fillermeta]
disPlayed the best vajue when the Ga and Inwere added into the
fillermeta] sinultaneously When obsewing fhe tensile fracure
of the butt joint brazed wih A& CuzZnSn3Gag In

twas found



