% 20% % 34 %’?‘- ?% ?" ?5\ Vol 26  Na 3
20054 3 A TRANSACTIONS OF THE CH NA WELD NG INSTITUTION ~ March 2005

Nd YAG

ZEE, wH
( , 150080)
Nd YAG
. NdYAG CW ; ; ; ;
. TG456 7 . A . 0253 -360X(2005) 03 -33-04 .,
0 F = 1 REEERTTE
, 2 W Nd YAG
. ) ]. 06 P'm °
. Q 6 mm , 200
mm Q 6 mm
s , Nd YAG ,
, Nd YAG ,
’ ’ 1 1
[12]
, gl

S

[34 !
° WotHiHiESE |

Nd YAG i

. 2004 - 04 - 05 1
Fig 1 Sketch map ofexpennent | setup



34 B oE ¥ WM % 26%
1 ana, Ay AV 8
Tabke 1 Experinentl condition

H Adoi

0 W 1100 s

v /(mm- s7") 30
Az /mm 0 22
U (L min™") Ay10~30 ,
Q25 X y
mm 300 100X 2 0 008 14206mm /pxel 0 010 27 mm /pixel

2/ FURAE S X RR L

21
2
0] , X L,y
Oxy. Oxy .00,
. (x» yi)  (xo
Vo) L.L, B,
B, ;
- ap Ay Oi\ Oo
0 M{‘ Ada
Mui
y‘ Shitigk
/ o W%
/ —» |
- Adui | | Adi
i -
~ 0,1 Tolo / v
Y \ > Ad"y ‘
Y h e
il Li .y
il h La B

2
Fog 2 Defniton ofkeyhole characteristt param eters

) Hough . 3

Bt
S roy
e i
pol. 0

0 50 100 150 200 250 300 350 400

X/pixel

3
(Q@=1600W, v=10mm /s Az =0mm)
Fg 3 Extracted nhnerand outer edges of keyhok
and heir fitted curves

Hough
Oxy

yk:_i_ak(Xk —Xik )bk[Lk —(Xk —ka)]cka (1)

HEZN s a—>Q by
, (Kbk< }a ’ O<Q<<
I bi=a , ’ a, =1 bo=a
ey 5 Xik

;s k

(1) a b o Ly

B,
Bk: ayg-: Lko (2)



% 3 FERE, % Nd YAG B REE R LB B 4R 720 &4/ L8020 v 35

(1) x X . .
X=bc L /(QTLCL)JVM@ (3)
(3) (1) y ,
Vko .
Adk: ka ‘|—ykc (4)
M =0d, - M, (5) ( 20 L fnin),
= N s e B =Y ,
3 [ FR 3 A0 E AN U 22
o b b
b
31 s
4
4 s
’ H ’
b
b
b
1.1
Lo [|RHEAIE:
E : __Q—':l 100 W.,v=30 mm-s~, 4 z=0 mm o ’
| oo |
o2 ’ ’> -— ’
Sl ,/:3% :
biid N N A “ A
= 07 L y—m"% T/ F—~ ,
4
& 0.6[__._Ln —B,—A1I B 32
o5 L 1 0oy 5 as a,
8 12 16 20 24 28 32 i
RPRWE U/ (L-min?) ,
4 ’
Fo 4 Varation of length and widh of keyhole edges 100
wih flux ofcoaxial shietl ng gas |
098 | * ]
E |
¥ 006 |
[56] 3 r .
’ %’é 0.94 % ——g,——q
092 | |/REME.
s | |0=1100W,v=30 mm-s™, A z=0 mm
oop LI + T T v T 7 T
’ 8 12 16 20 24 28 32
b
RS ME U/(L-min™)
(1) ;

Fg 5 Variaton ofw dth — b —deph ratbs ofkeyhok
(2) edges w ih flux of coaxial shiet hg gas



36 B oE ¥ #& % 26%

6 .
Adi‘ Ad) Adoi ° 2
° 6 9 Adl ’
Ad() b b o
: 4 % B
15LMmin . Ad,; ,
(1) ;
b .
° b
’ ° b
0.25 (2) ,
Lﬁﬁfﬁu‘ﬁ )
E 020 H0-1100 W,»=30 mm-s", 4720 mm ’ ’
31 015 - ——Ad, —e—Ad —h—Ad,
& owf ’Q::*“—:S:s °
0.05 i (3)
A, 4
000 B v o1 -y Y ’
8 12 16 20 24 28 32 o
R SR Uy/(Lemin®) 15 L fnin
b b
6 .
(4)
Fg 6 hfluence of flux of shetling gas on dstance anong °
innerand oukredges of keyhole and bser spot ’ °

33
0
[1]  Seanan FD. The wle of shielding gas in high paver CO, ( QW )
- hserwelding [C]. SME TechnicalPaper 1997. 77 -82
0= Xuw —Xun) K (6) |, . oL oo
: Xinaxs Xmin ;( N 405 - 106
[3] Boeskel, KreutzEW, Peternt] Failure recognition and online
2 ) processing contol m hser bean welding[ C]. Pwoec LIWMP ~
2003 2003. 217 -221.
° [4 Beemsik J In processmonioring of laser bean welding[ J]. In
dustrialLaser Solutions 2003 4 15 -16.
2 (%) [5] Davden JM, KapadiaP, Postcioghli N An analysis of he b
Tabk 2 Rehtive variation ofkeyhok charac eristc serplasma of mieracton in hser keyholewelding [ J]. J Phys
param eters D Appl Phys 1989 22 741 -749.
L B b, /Ad,(") [6] AkherR, DavisM. Dovden J etal A method for calcuhting
the fused zone profik of hser keyhok welds [ J]. J Phys D
7.8 6 8 30 217
Appl Phys 1989 22, 23 -28
L3 26 16 24 8

s 5 1975 3 s .

. Email hsepro@ ohi can



2005 Vol 26 No 3

TRANSACTDNS OF THE CH NA W EIDNG NSTITUTION \4

Technology forNon fermousM ateriab Lanzhou University of Technobgy
Lanzhou 730050, China). p17-20 24

Abstract A wo processing contolling digital mverter welding
power syskem was designed based on digital signal processor( DSP) and
micmo contol wmit(MCU) and is multi functions were achieved DSP
('™ S320F240) was mainly used in smpling welding param eters and
cakulating control algorithm whereasMCU ( 80C 196KC) was used in
m plm enting intedfaces inclid ng keyboard disphy and canmunicaton
Liquid crystal diplay & adoped Hrmanmadine interaction The key
point of the designwas the canmunication betveen DSP andMCU  there
fre a dualport RAM ( DT7005) was adopted to ensure its reliabilily
and rapidity Can plex progranm ab le logic device was used to realiz dig
ital puked w idth modubtion The results indicates that fully digital con
trolling ofmulti fun ction weld ing mach ine w as realzed through DSP-M CU
conto lling system.

Key words pulsed width moduhton complex progranmab ke
bgic device digitalsignalprocessing micro control unif digialwelding
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Laser TIG hybrid overlp welding process of AZ31BM g alloy
CHIM ing Sheng LIU LiMing SONG Gang( State Key Laboratory of
M aterial Surface M odificaton by Laser low and Elctionic beans
Dalian Uniersity of Technologg Dalian 116024 China). p21-24

Abstract W rought magnesim alby AZ31B was welded with
ser TIG ( tungsten nert gas) hybrid overlip welding process and the sur
face appearance of the bead the influencing faciors of the penetration and
shear strength were discussed The results shov that the bead evidently
presents “ pin shape” when welded by hser TIG hybrid overlp welding
The top of bead is the typical shapewhen welded withT IG process whilke
the bottan of bead showed the typical shape of laserwelding Itwas a
good way o we lmagnesim alby by using the hser TIG hybrid welding
w ith advantages high welding speed aesthetic bead fom  can parative
w ide welding paran eters and high shear strength of pints

Key words AZ31B M agnesum alby hybrid overlp welding

shear strengly  hiser ungsten inert gaswelding

N um ericalm odel of heat inpu t fran rotational toolduring fr iction
strweldling ~ WANG Dayong FENG Ji cai WANG Pan feng( Na
tonalKey Laboratoly of A dvanced W elding Production Technobgy H ar
bin Institute of Technobgy Hatbin 150001 China). p25-28 32
Abatract  This paperhas established the num ericalm odels of the
heat generation foom the shoulder the cylinder shape and the cone shape
pins ( ncluding pin sidefice and endface) during friction stir weling
The eflect of pin ang e on the heatgeneration frn the cone shape pin has
been analyzed. The results confim that the heat generation fran the
shoulder and the cone shape pin endface decreases and the heat genera
tion fran the cone shape pin sideface ncreaseswhen pin angle increases
Hovever the general heat generation fran the cone shape pin decreases

fisth  then ncreases apidly wih pin angle increasing

Key words  fricton stirwelding heat nput numericalmodel
Effect of trace Zr on m icrostructures and properties of w elded joint
of A15 8Cu( 3Mn alloy LI Hut hong ZHANG X mming
CHEN M ing an LU Ying ZHOU Zhuo ping( School of Materials Sci
ence and Engineering Central South University Changsha 410083 Chi
na). p9-32

Abstract  A15 8Cu 0 Mn alby was welded using 4047 solder
wirew ih metl nert gas welding M echanical properties and m icrostrue
tures of the welded pints and basemetalswere studied by m eans of opti
calmicroscope transnission electron microscope andm icrohaxlness The
expermenal results show that the tensile strength of base metal can be
mproved by 30M Pa and the tensile strength of the welded pint can be
mproved by 50M Pa A tthe same tine themicrostructures of recrystall
zation of the we lded mne are fined due o addition of Q 21% Zr The ten
sile strength of the welded pint of A15 8Cu 0. M n alloy is bwer than
that of the basemetal In thewelded pint heweld bead is the weakest
area and the soften wne i the heat affected zone & the second weakest
where the0' phase partick becan e coarser

Key words A15 8CuQ 3Mn alby weldled pingt m icrostrue

turg tensile strength properties

In fluence of coaxial shielding gas flux on keyhok in Nd YAG CW
hser deep penetration welling QN Guo lang Lin Shang yang
(Harhin W e ding Institute Habin 150080 C hina). p33-36

Abstract  The nfluence of coaxial shie ding gas flux on keyhole
was studied by processing the captured coaxial mage of keyhole The re
sults shov that the coax il shielding gas has great nfluence on the upside
of keyhole and its nfluence on keyhole botim isweak. Formore flux of
coaxial shielding gas the radial dinension of outer edge of keyholk i
creases but the radialdm ension of inner edge of keyholk varies little The
distances from the centers of keyho ke edges to that of hser spot decrease
wih mncreasing the flux of coaxial shielding gas which ndicakes hat the
vertical axis of keyhole isnearer o that of hser bean. In general coaxial
shielding gas has little influence on keyho ke

Key words s ld hser deep penetraton weldling keyhole co

axial shielling gas flix

M orphology processing inage of alminumn alloy metal mnertgas
SHIYu'% TFAN Ding"% WU Wei (1 Stae Key
Lab of Advanced N on femousMaterials Lanzou University of Techno lo

welding pool

gy Gansu Provinee Lanzhou 730050 China 2 EducatonM nistry K ey
Lah of Advanced Processing Technobgy for Non femou M aterials
Lanzhou 730050 China). p37-40

Abstract W eld pool geametry & a crucil ficor n delemining
welding quality and its feedback control & a fundamental requirament of
autmated weldng Therebors a vison sensig sysiem for taking and pro
cessing the inage ofmetal inert gas(M IG) welding poolofalm inum al

loy & devebped Clar mages of heM IG we ding pool are obtained by w



