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R ealizaton of rapid controller prototyping hased on DE-
GM AW contro] sy stem HUANG Jiankang HIYY LI
YaZ  ZHANG Yuning U Lhui FANDRg (1 State Key
Laporatory of Gansu Advanced Non femous Meta] MateriaLs
Lanzhou Un versity of Technolcgy L anzhou 730050 Ch in? 2
Key [aporawry of Nomn ferrous Meta] A [Joys and Processing of
Minsty of Education Lanzhou Unjversity of Technopgy
1_anzhou 730050 Chil’lil 3 Center forManufacturing Universy
v of Kentucky [exingtm 4050 Kentucky USA), P37—40

Abstract A nove] hh effective welding method named
DE-GQVIAW ( double electrode gasmeta] arc welding) was pres
ented A rapid proto®pPing contro] systam or DEGMAW real
tine target hased on xPC was established A hardware experi
meaia] real tine systam was huilt up and software p Jatform was
desBned by usingMatlah, Sinulink 1©00]s Then exPerinenta] re
search m te characteristics and technology of weld n€ under
fuzzy conto] and nine optina] contro] was carried out The re
suJts show that the rapd PotoypPing contro] systen has good
ef[ect§ such as fast response stap le weld ingproces,s good weld
foming and Jower spatter

Key wo rd;
trode asmeta] arc we]ding contio] sYsteng rapid conto]ler pra
toyPing

douple consumal Je electlodgz douple_elec

D 8ita] contro] systen for pulsed GMAW based on DSP
LIYuanhd, HUANG Shisheng (1 Faculy of Electamechani
ca] Engneering  (Guangdong Unjversi®y of Technology (Guang
zhous10006 Ching 2 Scho] of Mechanijca] and Aumobile
Engineering South China Unjversi®y of Technology (Guangzhou
510641 Chmna) P 41—44

Abstract A nove| dg8it] contro] systan fr the Pulsed
gasmet] arc welding (GMAW ) was presentq] which was es
tablished with TMS3p0F28 12 based on DSP ( digita] sna] pra
and a dua] closed- oop cantro] of welding current and
arc |len8t was realizedq The topopgY of a fu]l brdg&e soft switc
hing circuit by adopting€ saurabple inductor was proposed BY
adob ting the PWM ( bulsew dthmodufation) generationm odules
ntefrated nDP and selecting reasonab]emodg thed8ita] con
tro] of PWM s®na]was realized The desgn of e contro] systan
softvare was a]so d iscusseq Parameter varying P] algorityn was
applied to adjust the Peak Phase and base Phase of weld ng cur
rent pr pulsed GMAW, Aimng at the self re€ulating ability
shortcan ings of the arc in the current c(nﬁo]mod’e a fuzzy con
tro]fer for the arc voltage was desig8ned ExPerinents show that

CeSSOI)

the developed d 8it] con tro] systam can meet the desig€n requ e
ments and adustarc Jength quickly and st@ably the currentwave
the weld n€ process is stdhle and the
welling appeamnce is perfect

Key word:s Pulsed gas meta] arc we]ding
hig digim] conuo] dua] cjosed- jop con o]

fom consjstency is good

SOft switc

M crostructure and mechanica] propertjes of C,()2 laser-w el
ded pint of Z11¢9 alminum silicon aly ZHANG
Wehud QU Xuaning, SN Dagan 2 ZHAO Xhud (1,

Schoo] of Materials Science and Engpeering  Jilin University

Changchun 130022 Ching 2 KeY Laporatory of Augmobile
Materia];e M inistry of Education Jilin Universit}' Changchun
130022 China), P 45—48

Abstrac:t Laser beam welding of 71109 aluminum siijcon
alpy was carmied out hy (I)2 laser w ithout any filler and micra
structure and mechan ca] properties of the pints were jnvestiga
ted The results show that weld mijcrostructure consists of cellu
lardendrite and dendrite crystaLs and ts Phase campositon
containsy ,A’l Si andM% Si Phases Them icrohardness ofweld
is h8her than hat ofboh heataffected zone and basemem] its
average microhagness heing125 HVQ o5 Wih the welding speed
of3 o mymin The heat nPuthas a sgnificant nfluence cn me
chan ica] properties of fe joints Wit the ncrease of heat nput
bot tnsile streng€th and elongaton of the pints jncrease firstly
and then decrease gmdua]}y the maxinum tensijle stren8t, and
elongatian (121 2 MPa and 4 3% ) being achieved at the heat
nput of 44 J/mm  The joint fracure occurs n heataffected
zong and the fracture surface exhibits brittle fracture features

Key words  ZIjg9 alm nun sijicon afjoy
We]ding rnicrostructur? mechanica] property

laser heam

A ctive cament added brazing of quartz fihers remnforced sili
ca canposites to [nvar alpy ZHAO Lel 7ZHANG Lix#,
TIAN X@oyd  HE Peng  FENG Jicai (1 StateKeY [Lahorao
1y of AdvancedW eding Production Technopgy Harhn hstitute
of Technola®y Harbin 150007 Chig 2 NatpnalKey Lahora
oy of Precision Hot Processing of Metals Harbin Institute of
Technopgy Haibin15000, China), Pg9— 52

Abstrac:t Quartz fipers rein preed silica canposites (QF-
SC) was bonded with Invar a]py effectively through one kind of
active cament added brazing process The results show that he
active cament canpos ng ofTﬁ reinforces the wettab ility ofQF-
SC through reactop  and he hond g is fomed by interface dif
fusion and reaction of’ni AZCu eu tectig pure Cu and matrix
matrjls in prazing Themwr are seven reaction projucts generated
in he joint QFC/ Invar brazed nanely as T() T(; CUI‘,i
Fe2 Ti Si A8(s 9 aad Cu(s 9, The interfacia] stucture
of QFSC, Invar pint can he descrbed asQFSC,/TO-++ St TiC+
Cu(s 9/CUTi-Cu(s 9+AB(Ss 9/Cu(s 9 A8(S
S) JrFe? Ty Invar The maxinun shear strengt, isg4 MPa pr fhe
QFﬂj/_Invarjoint brazed atg5g°C forj5 minutes The Pre coat
ing of active cament at the surfaice of QFY; and the reactins
beween Ti quartz fibers and fillerme]s are he key factors for
effective hond ing

Key Wordg,

Invay camengt brazing

quarnz fipers reinforced silica c(mpositc;

W elding performance analysis of ujtra ( ujtray supercritica]
thema]power units Tgy and TP347H HENG Kah?
XU Desheng  ZHANG Xuelia, XIE Fang (1 (College of
Construction Engineering Jilin Un iversit}’ Changchun 130022
Ching 2 Jilin Architectura] and Civil Engneering Instute
Changchun 130021 Chinfl 3 Schoo] ofMaterials Science and
Engineenng Jilin Unjversiy Chan&chun 130025 Ching 4
Zhuhai Power Plant  7Zhuhai§gpsq Guangdong Chia), P53
—55 60
Abstract  Two kinds of heat resistant see]l Ty and
TP347H_  overseas poduction ferritt SA213-Ty] ( damestic
GB5310-191) productin — ausenie  SAp]3-
TP347H are applied © he reheater the superheater the econ
themain stean pipeline and te header of hoiler heating

and overseas

an ize,r
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Surfac’c whith the boiler withstands the supercritica] Pressure
and the ultrag70°C high temperaure inmanu faicure and ns@ll
ment firstPhase 9 g0 MW coal fired generating units in Chi
naHK ( Hong Kong) joint Project through the Zhuhai Power
plnt Themeta] dharacteristics and weld ing Perpm ance of the
wo kind stee]s are analyze] and the Prinary facors of produ
cing crack cormsion and empritlement flaw i the hoiler pra
duction and the movement process are detemined hY experp
ments and he caftevajuaton of he Parentmeta] and the weld
in€ materja] has carried out hY using the correspond ng craft
measure The fine weld joints are oh@ined which will Pranote
the usingof he Tyy and TP347H heatresistantstee] n heman
ufacurwe of the Pranotion ( u]tra)y supercritjca] Pressure hemal
power un it hoiler

K ey words critica,,l Toy TP3y7H heterogenic steql weld
E ffect of themoPhYsica] param eters on the hunp feature of
YANDe
jun LIU Xuesong YANG Jiang&1p FANG Hongyuan ( Siate Key
[aporaory of Advanced W elding Produ cton Techno](gy Harbin
Institite of Technopgy Harbin 150001 Chiha), P56—60

Abstracgt Numerjca] sinufaton of TG weldng of hin
Plate by thema efstic finite elementmethod ( FEM) was con
ducted BY double elliPsoid thema] source themophysica] Pa
raneters varyng w ith tampemture were used ©© canpare fe n
fluence of heat conductivify sPecific heat capacity and densi®y
on heweld ng resdual stress The resu[t shows that the drop of
the heat conductivity wil] lead © the incranent of he weld ing re
syual stress and te [ongitudina] resijdual stress transits fram
the doub le hump 10 the single ong the f]lngof he sPecific heat
capacity can a]so reduce hewelding resdual stress which can
greatly he affected by the diffrence of density heween ajum jpum
alby and mild steg] and he double hump of the bngjudina] re.
siua] stress will disapPear wity the density increasing Then the
heat conductivity specific
heat capacity and densiy make he Jmgitudina]welding residual
stress of alunjnun alloy s Jower than s Yeld linitand appears
double hump effect near he weld sea] The weld ng€ pngiudinal
residua] stress fr he flat Plates ofpgo4-Ty aliminum alpy is
sinujated by using cutting Pieces stess relieving method The
sinujaton results are we]] accordantw ith the test ones which
prove the validity of hhe sinulaton results

Key Word§ num erjca] sinu 1ation ngiudmal resdual
stress  themophysica] Parametets double hump effect

welding resyual stress hY finijte ejement analy sis

three thema Physijca] paran eters

Esaplisiment of relatjon ahout weldng resiyual stress he
ween sinulative component and Practica] component on ha
sis of sin jlitude Princp Jes JIShude, Z7ZHANG Li8ud, 1.1
Yafan?, LU Xuesong FANG Honguai (1 Schoo] of Aera
space Engineering Shenyang Institute of A eronautica] Engmneer
ing Shen¥ang110034 Ching 2 State Key [ahoraory of Ad
vanced W eldng Prduction Technolpgy Harbin Institute of
Technopgy Habinjs50004 China), Pel— 64
Abstract  On basis of the similitide Principles
cepton of virtua] sinu jatjve aam ponent and the auxjlja®y value of
welding resdual stress are deduced bY he welding conduction
theory and the relation of the weling residua] stress hetween
the sinulative canponent and the Practica] canponent is at

the con

taineq Morcovc’r the welding experin ent apout he simulative
P lane and the Practica] Plane proves the correctness of the rela
t'pn which te Proportionality coefficient of dinensijons hetween
the sinujative Plane and Practjca] Plane isl 15 Th s Provides
anev iea © Prd ct the weld ng stress d istrbution of |arge prac
tica] structure by the contracthle PhYsica]l] mode] and has owns
inportant feory mean ng and practica] engineering si€nificance

Key words sinilitude principleys conducton theory
sinu jative cqnpnnerl;t welding residua] stress

Numerical] sinujation on electron hean deeP Penetraton
weldng and weld appearance of magnesjum a [loy 1O
Y123 LU Jnh¢, YEHong SHEN Bif(] ScholofMat
ria] Science and Engineering Norhwestem Polytechnical Uni
versiy Xi an 710072 Ching 2 Province Key [ahoraory of
Advanced W eld ng ’[‘echnology Jiangsu Un versity of Science
and Technology Zhenjiango1p003 Jiangsy Ching 3 School
of Materia] Science and Engneern@ Chmg&dng nstiute of
Technopgy Chongding400059 China), P g5—68

A bstract The numerjca] sinujation on vacuun electon
bean deep pc.snetrat'pn welding prAZg magnesiun ajloy sheet
with |0 mm thicknesswas stud ied
apautmeta] steam Plasna and keYhole deeP Penetraton during

In view of the thema] effect

vacuum electron heam weHing

canposed by Gauss surace source and double elliPsod bodyY
source was developed And the characteristics of hema] cycle

the moving heat source mode]

and weld aPpearance under different welding€ Processes were
studied on hebasis of sinufation and experment values The re
su]ts of sinujaton and experinent shov that the can posjte source
mode] can gajn the effect of deep pPenetraton of electron heam
welding and cajculate the tenperautre distrhution and the weld
geametry under the acton of electron hean source The results
also prove that fhemode] s aPPlicable to the hemal effect smu
laton on the electrm hean welding of AZg) magnesium aloy
sheet

K ey words
canposjte heat ;;ourc? weld appearancg numerica] sin ulaton

magnesjum aﬂoy electron peam welding

E ffect of heat nputon m jcrostructure and low ten Perature
M enggen
bagert2 MA Chengyong PENG Yu? TRAN Zhiling€ LN
W enguangd (| (College of Materia]s Science and Engineerng
InnerMongolia Unjvers ity ofTechnology Huhhot01005L Chi
na o Cenwa]Jron  Stee] Research Institutg Beijing 100081
China) Pe9—72

Abstrac:t 9N ste]waswelded with subm ered arc weld

ng process and the m jcrostucture and fracture appearance of

inpact resjstance of welded joint 0fgNi stee]

welled pints were analyzed The effectof heat inputon them i
crostructure and Jow tmpPeratire mpact resjstance of the joints
was studied The results show thatwith the increase of the heat
inpqt dendritic se€regaton and Precipiaton Phase n the weld
reducg and fracure dinpPles pecane Jarger and deepqr wh ch
make fye mpact resjstance of the pints jcrease The pints in
d ifferent nput can meet applcaton requjran eng wh ich mmpact
ahsorhing energy js superr to standard at-194 °C and hardness
is inferior togo HV The experinent resu|ts can he used as the
oretic hasis formak ng welding procedure ofgN i stee]

Key words 9Ni steg]l heat nput welded pirl;t micra



