%3142 115 BOE ¥ #® Volz1 No 1]
20104 1 1A TRANSACTONS OF THE CHNAWEID NG NSITTUTDN November 2010

é%j}( /i\19 #i?iit& la %ﬁfﬂ'z’ %7“](_4"—‘: 19 A Zu:irl

(L 010051
2 ’ 100124)
. 164562 ;A . 0253—360X(2010) 11— 0093— 04
0 JF = 1 R 7%
, . 80 C196KC
( VPPA) ,
e 400 A
1 ~999 m$ 1~99
ms
. . YI)05—01
6 ~12 mm ID10 (AL
CuMESi)
2 EH FEHNTEE
[1*3' ’
VPPA— 2 . ) ,
80 C196KC ,
: 2009— 07—20 ’ [3]

(50764007 );
(50775003) ’



94 7o ¥ #® % 31%

, 10 mm
, 31
3 ZWEHSE 6% BT IV ERES ;
1 2
YB005— 01 y ,
10
( )
o 8 - b )’ ’ b
Ay
< ,
_y
R 6t
H
5
¥ 3
2 1 1 1 1
4 6 8 10 12 14
BAREE d/mm Sg
/ &
1 VPPARIIEATHKE mel mE \IB| 8%l —FL
Fig. 1 Variable curves of VPPA force #R| KR i i
Rt —~ iy — B

: B
bl e S

T = \ﬁ%/ﬁé\m—-gﬁ

6 :3; 3
5.35~6.02 BE

3r 4.70~5.50

4} 4.19~4.70 3 VPPA

F8 3 Schemati of auomati contro ] VPPAW Process

w
T

2.63~3.25

HIITE P/kW

N
T

4 6 8 10 12 14 16 ’
AR d/mm

—

B2 VPPARIMINELZUXIE
Fig.2 Variable curves of VPPA power ’



% 11 HAA, £ 862X RMEETINF VL REH 95

B
WV

—| AR AR

HFERAM+1
HHHER

N < BimAfar,.

Y
B BRAE R,

4
F8 4 Program ofwe|dng current

[5]

5
[ B T i |
i
—~{st o i ag|~—

Sk RAM+0.1H
HEHET

HHBRSH gon

5

F8 5 Reguhte program of Plasma gas {lux

32
b
’
b
b
b
b
(43 2
b b .
1 6 ~12 mm
1
Table 1 Weldng parameters
EN EP
d/mm 4/, mirl) /A L/A v/ (mm min1)
6~12 2~3 130 185 15 ~20
6 6~12 mm
b
2
b
8
7F
B
6..
=
® 5t
=
B4
3k
2 s i 1 i
4 6 8 10 12 14

AR d/mm

6

FE e Variable curves of arc power

7 6~12mm
YIH05—01



96 ® o ¥ K % 31 %
b
10
9}
& %
g 7t 4 4 7w
R 6f
H
- (1 ,
4 =
3 L
2 1 1 1 1 9 ~
4 6 8 10 12 14 8OC196KC
BAREE d/mm
b ~
7
F& 7 Variabhp curves of arc force
) 142 ~
225 A 2 ~3 Iymip 15 ~
8 6~12 mm )
20 mm,/min 6 ~12 MM
N ’
b
(a) IETIAR 5% [1] Nunes BaylessEQ Variah e polarity Plasna arcweld ng on face
shutte exerna] anlg J, Welding Journal 1984 63(4), 27— 35,
[2 Artnez L Matlck ¢ MaruesRE eta] Effectof weld ases
onmejt zone size in VPPA welding of App1g J. Welding Jour
nal 1994 73(10% 51—55.
(b) R4 N
[3 . [ M. . ,
, 1987
[4' . ’ . .
[ ., 2006 42(9): 144—148
HanYon®uay Chen Shujun Yin Shuyan eta] Varible polari
¥ Plasma arc we | ing process for thick ajm jnum alloy[ ]] Chi
nese Journa] of Mechanica] Ergineering 2006 42(9). 144—
148.
(c) BB AR
[3l [M. s
8 6~12mm VPPA - 1983
FBg Wellofg~12 mm varable cross_secton
s, 1971 s s
20

Efnail mhYJ@ sipa can



2010 Vol31 No11

TRANSACTIONS OF THE CHINA WELD NG NSITIUT TN v

proved that carhide rup ure caused crater. [ke Pits
Key words  FeCr(C hardficing aljpy

m echanisrn caty 'd;e desquan aton

ahrasive wear

SuscePtib ility to inter€ranuljar corroson of SupPer 3904H st i
LIXime| 70U Yong, ZHANG
Zhagwer  7(XJ Zengdd (1, KeY Laporaory of [ duid Struc
ture and Heredity ofMatrials M nistty ofEducation Shandong
University Jinan 250061 Chin? 2 Shandmg Electric Power
Research hstiute  Jinanps50002 China, P77—80

Abstract  The suscepthility © inergranujar corrospn r
well and base meta] of Super 304H stee] was investiated by
double Joop efectrochanjca] potentigdynamic ( EPR), The exper
imenta] resuts ndicate that the weld and base meta] have the

less stee] welded jont

lower tend ency of interanau jar corroson Them jrcrostructure of
well and base meta]was nvestgate] by means of scanning elec.
trn micioscPy  efectran propem jcro.analysijs X-ray diffraction
and trangmission electron m jcroscope The results showed tat
both the weld and the base meta] were consisted ofy matrix and
sane Precipitated Phase no ohvicusCr C was detected There
for’c no chram um depPleted zonewas glrnﬁcd However the sus
cepth iy to ntergranujar corros pn of weld is better than hat of
basemeta] due © the difference of a]py elen ents

Key word;

k netic reactivation welded 'pin;t ntergranujar orrosion

Super3zo4H steg] electrochemica] potentio

Extraction of weak sgna] for weld defect and its qualifica
tion n jont interface hew een dissin jarm aterjals GAO
Shuangsheng 2 (HIDazhad GANG Ti€ (1. School ofMate
rials Science Engineering Shenyang A erospace University
Shenyang 110036 Ching 2 StaeKey [aboratoly of Advanced
W el n€ Production Technology Harbin Institite of Technology
Habin150001 China), Pg1—g4

Abstract BY emp bying Ppre processing of morPhopgic
enhancement and area reconstructiop a nove|lmetod Or inage
segnenttion was Presented based on watershed transforn aton
And using he mehq] ultrasonijc test mage fr a pint nterfce
beween d issin jlarm aterjals was sedm ented To valdate he reli
abiliV of hismehod thesanplewas destmcted and teste] The
resu [ts show that over segnentation caused by trditonal water
shed transfomatjon can he avoided by Pre processon ofm orPho
the test
image can he plocked adaptively according © the distrbution fea
ture of defectand then the defect can he extracted and quantified
bY threshold segnenttion Destructive expPerinent shows the
presented method is very efficient with h 8h eliability

K ey word $

'rnagg defectw ith weak signa;l watershed transfomat'pr;l area.

logic enhancement and area recanstruction M earwh il’e

joint peween dis&‘.milarmaleria]ys C_scan
recons truc ton

NonlinearmultiP Je re€resspn mode]ng of nugget fomma tjon
for dissinjlar stee] weld in€ with unequal thickness 1O
Y1 LIChuntian, 7ZHOU Yir? (1 School ofMatrials Science
and Engineering Chongging TUnjversity of chhnology
Chongd ng 400059 Ching 2 School of Business M anagement
Chongding 401147 Chia), Pg5—88

A bstract
mng process Pr dissinilar stee] sheet with unequal] thickneg@

In order © investBate he resistance spotweld

nonlinearmu |tPle orhogona] reg€resspn assemh [ing€ was applied
t0 des®n the experinent PBY taking nugget d ameter and nugget
deviation of spotwelds as the study indexes and welding parane
ters such as welding current electrode foreg welding current
duration and heat treament pulse current and nhteractns a
mmg hem as the nfluencing faCQr a nm |jnearmu|tPle regres
sion mode] of nugget geam ety parameters was developed The
results showed tat there was an effective prediction on nugget
size bY the optinized models W it these Predicton rem11§ te
welding Processwas ajso optinized based on the analysis a the
effects of paraneters and their interactions on hewelding qualify
Keyw Ord:s
materials nugget gean etry weing pocesy

resjstance spotwckiing unequal thickness

regress pn mode |

R egression analysison maxinum vipratory weld ing temper
IU Qinghud XU Jijif,
CHEN Ligng YU Zhishui (1, Schoo] ofMatria]s Engineer
ing  Shanghai Unpyersity of Engineerpg Science  Shanghai
201620 Ching 2 School of Materials Science and Engineer
ing  Shanghaj Jao Tong Unyversity Shanghaipnga4( China),
P 89—92

Abstrac:t Plate butt welding tests at diffeent vipratory

welding paran eterswer desgned to investBate the mfluence of

ature at different param eters

welding heat nputand vpratory acceleration on maxinum weld
ing temperaure A mathanatic mode] of maximun temperature
was founded based on fhem ujtivariantnonjjnear regressin analy
sis The results show fhat the Peak tmperature increases with
the increase of viprary acceleraton at the hgher welding heat
mput The Pedk temPperature ncreases nitially and hen decrea
seswit the ncrease of v mtory acceleration atmedijun and Jow.
erwelding€ heat nput According © the test resu[ts of correla
t'pn linear regression sgnjficance and regresspn coefficents
the Proposed mode] is feasible The relatonshiP

beween the reg€ression coefficient related © viraory acceleraton

s?gniﬁcange

and the dstance ofmeasurnng points toweld center [jne was stud-
ied The results show that vipraory acceleraton has a sgnjficant
effecton fe temperature of e molten poo] center

Key word;.

regress pn analysis

Vi ratory WeHing m axinum temperaturg

Process ontro] of varjaple polarity keyhol Plasna arc
weldng for alJum pum a oy HAN Yongquan’ DU Maa
hud, (HEN Shups, WU Yonghr, S{IYart (| School of
Materjals Science and Engineering TnnerMongd]a Unjversity of
Technopgy H ohhot 010051 Ching 2 Schoo] ofMechan jca]
Engneering and APPlied E lectonics Technopgy Beijing Uni
versity of Technology Beijng100124 Chiha), P93— 96
Abstrac:t The variahle polarity keyhole Plasma arc verty
ca] weld ng€ Process characters of ajunijnun allpy were analyzed
and the method was pund hat he varjahle cross section ajun i
nun aly was welded wit the variaple polarity keyhole Plasna
arc vertica]welding by Precisely contro]lin€ weld ng parameters
W el ing current the flux of Plasma gas and weld ing speed were
defined as the ad psted Pamm eters The dYnam ic halance of ther
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mal and force n keYhole weld pool s the key © reSulate the
wel]ing Param eters and realize the autamatic welding of variah e
cross secton sampP e The contro] device of the VPPA welding
system was constructed based m g0Cj96K( SO it can regujate
welding parameters n real tine and keeP the balance petween
themal] and force dynamically and realize the vanaple polarity
keyhole P lasna arc vertica]we]ing pProcess of varjaple cross sec.
ton alun jnum alloy

Key words varjahle polarity P lasna arg variahle coss

sect'pn contro]

Brazing process of ajum jna ceram ic tO stee] 7HANG
Wanhong?2 [INing (] Schoo] ofMatrials Science  Engi
neering Henan Unjersiy of Science and Technopgy Tuoyang
471003 Henay Ching 2 Henan Key [ ahoratoy of Advanced
Non ferrous Metals [Luoyang471003 Henan Chiha), Pog7—
100

Abstrac:t
aerospace and electronic industr}’ instlumengs

Ceramicsymetals joning is widely apPlied in
fue] cells fields
Al()3 ceramjc was hrazed © (35 stee] n vacuum witf, actve
filler alpys Cu75Tps Cup0Te CugpTpo and CugsTis re
spective]y The bending strengt of each specinen and the mi
crohardness of he nerface were tested and the results showed
that he Cy5Tp5 fillerwas the best ratjo of ﬁl]ermeta’l and the
optinum prazing paranetess wer | 1) ‘C and pg miutes At
the optin 1zed tampemrture the active filler aljloymelts sufficient
Iy and fills pintgap thenmuually diffuse 1o ceran jc and stee]
sdes The bond ing€ interface is canposed of three layers of reac.
ton lyer pmed pY microporous ceramics filled with [duid ac
tive alloy TiCu alpy Jayer and stee] sde diffused lyer XRD
analysis shows hat ALY, CuTO, TL TiFe Phases pm n
the banding zone and the micostucture of hond g area is
dense and there are no defects A ccordingly a good metaljurgica]
canh naton OfceramiC/ stee] is achieved

Key words actjve btazing Cu75’1"25 A;()3 Ceranic§
Q235 stee;1 interface

Influence o fhoundary conditon on h 8h frequency nductng
plate hending ZHOU Hong 2 L1 Gat ZHU Hongjuan
(1 Schoo] of Nava] Architecture and () cean Engineering Jiang
su Unjversity of Science and Technopgy Zhen jang 212003
Jingsy Chig 2 School of Nava] Architecture (cem ad
Cvil Engineering  Shanghai Jiao Tong Unyersiy Shanghai
200030 Chinay, P 101— 104

Abstract  The Plae bending Process by high frequency
inductin heating apparatus was analyzed with ANSYS sofware
based on the hemal elastic-Plastic finite ejmentanalysis for the
m il stee]Plate Numerjca] results were used © qualitativel]y an
alyze te influences of e changes ofm aterja] and pane] hounda
1y cond ition on the temperature ﬁeld fina] shrinkage and angujar
dstorga@  which can povide the d 8i@] support fr auamatic
mach nng of shP Plates The results showed that he tota] stess
inPlae would ncrease Jow stress zone would decrease and the
transverse shrinkage would icrease when the castraint ponts

increased at the edges of the longitude direction At the same

tine the longitudina] shrinkage and he transverse angujar dis
tortjon are opposite to the transverse shrinkag trend PBut the
longitud na] angular disortpn decrases firstly and then ncrea
seswith the increase of constrantpoints at e ed8es of he ongi
tude direction W ih the constrant being strenghened the dis
P lacements at different directons decrease

Key words high- {requency induction heating
plate bending resdual plastic Sttain themal eastic plastic f{i

nite eleanent

curved

R econstruction of en sspn coefficients for welding arc hased
XDNG Jup  ZHANG Guangjm

HU Yutang ( State Key | ahomtory of Advanced W elding€ Pioduc
tion Technolgy Harbin Institute of Technology Harbin

150001 China, P 105— 108
Abstrac:t This nvesti8ation attemp ted to retrieve the e

on jterative aBorithm

m jss pon oefficients of weld ing€ arc by an algprajc reconstructon
technjque (ART)_ The ART al®ritm was programm e with
MATILAB 1anguag,e and a d 8P Jaced Gaussjan mode|was used 1©0
validate he efficiency of the progran The intensities of a free
buming arc were acquired by the magng mehod The enisspon
coefficints were reconstructed by the developed ART progran
and the resu Jts were can Pared to that reconstructed by he exten
sively used Abel inversimm The results show that he ART alo
ritim has a h8h Precison and can he used for the reconstructon
of anjssion coefficents ofwelding arc

Key words — welding arg
son ooefﬁcien,t ART aRorithn

P ectroscopic diagnosi;&: an s

Analysis on electrode disPlacam ent fluctuaton characteris
WANG Xianfeng
MENG Guoxiang XIEW enhua FENG Zhengjin ( School ofMe
chan ca] and Power Engieerng Shanghai Jjao Tong Unjversity
Shanghai200249 Chind), P109—112

Abstrac:t The sgnals of electrode disPlacament and
weling currentwere sampled by the inProved mon joring systam
of AC resjstance spotwe]ding (RSW), The flucuation charac

teristics of the electode disPlacen ent were anaIYch

tics in AC resjstance spot weld ng

and itwas
concluded that the disPlacen ent fluctuation was caused by 50 H z
AC resistance heat pulse The mechanisn of electrode d isPlace
ment flucwagm was analyzed pY onpn Phenamenm n RW,
and the results shoved hat he electrode disP laceamentwasmain
1y caused bY thema] expanspn hefore the nugg€et fomatin and
bY Phase transjton expansjon after 1ha’t and there were the fluc
tuation chamcteristics in hoth expansion The power factor an
gLe dynam ¢ resjstance and dynan ic resjstance heatwere cajcuw
lated with he firng angle and conductian angle povided by he
welding current curve Through the canparative analysis on e
pedk of the disPlacement flucuaton cycle and the dynan ic re
sstance heegt it was found that he fomer was sensjtive to the
thema] and Phase tmansjton expansiay and can he used to re
flect he different sta€es of the nugget form ation process

Key word;

mayt fluctuation characteristics themal expanson Phase tran
9 b 9

resjstance spotwelding electiode disPlace

S{ton expansim



