8304 %48 7 oE oz #® Vol. 30 No.4
2009 4 4 A  TRANSACTIONS OF THE CHINA WELDING INSTITUTION ~ Apil 2009

/1 MIG

Wik, BBEA

( . 100081)
DSP MIG/MAG .
v o, ) i
MIG ;
2 A
: 16434 : A : 0253—360X(2009)04— 0005— 03 LR
o F 7 : 3.3 i
’ . (1
. (D 2) . ,
’ . (2) . ’
’ N » . (3) . ’ ) N
3
. : : 1
MIG/MAG , 1 B &N e EER 11 EX R E
. (D
PRGN /0 Vi ul :
171 MIG ,
: 2008—02—28 ’ ’
(50807005); s

(20060390506) ’



6 woE ¥ R %30 %

U= Rol+ Ol I+ Uyt R IT E. (D ,
H 1 H Rw H pr b
H s H Uo H
Ra 5 Ea 2 ]
[4 ,
[5] ,
b b las b
Mr= CiI+ 0.1, @)
G O s 1 ls Las ’
Upeak ref Upeakf ’
ls lsl . mef
Mp = CiL+ G011, 3) K2 K
: MR s [ lg > T L
1) 1) . ’ S ’ A
Mu = Mr2, @) (3, : .
’ I U
s 171
MIG/MAG ,
) 1
, , 2 1/ 1
Fig.2 Block diagram of AVC I/ | control
(t1~t3)
, 2 HR&R
’ ’ T TMS320F2407
' P . . .
T, . PWM
T, = 1
~ bt I AVC 1/1
1 T, ____________ =7 =l 1] - _
Ol et i At ey i IR '-_- et & Synergic400
| I T | .y 3~ 5 . 3 /
t t, f ’ ;3 5 s tg 1 5 cm, 7 Hl/H]iIl,
A ¢ $1.2mm 100% . 3a
1 I ’

Fig 1 Regulation principle of AVC I/ | contral 3b s ,



F 4 WEN, %, 28T EE 1/ 1SR = F Fkos MIG 2 7
, . s 3.5 nv min,
3a 3b s , 1.2 mm, 100% , 2.5 mm,
, , 9 A 16.8 V.
, 5 ,
4 ) , s ) )
, 4a , 4b

‘\;5;;q‘!w|g§‘|\gt‘[(((‘[(\Nwuu'umuquu\um\muu\mi!!'lmuml

TR Y Y LALLM AL L

HM VA

1 1 1 1 1 1

1602003004005006007008(1)0900 100 200 300 400 500 600 700 800 900
I [A] t/ms i} 8] ¢/ms
(a) TAER (b) FHEER

3 AWAWREMBTREE
Fig.3 Voltage and current waveforms of step experiment
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Fig.5 Appearance of aluminum alloys weldment
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Study on microstructure of the coatings sprayed in low pressure
condition and its post treatment technology
SONG Dan, ZHANG Zhongli ZHAO Lingyan (School of Materials
Science and Engineering, Shenyang Univewsity of Technology,
Shenyang 110178 China). pl— 4

Abstract;

technology on the coatings micwstructure formation in the low pres-

LI Deyuan

In order to make clear the effect of the spraying

sure spraying, the wires of 4Crl3, Al and Ti were adopted to pre-
pare the spraying coatings in air and low pressure condition, respec-
tively. The microstucture, the amount of the compounds and their
distribution pattern in both coatings were compared by the micro-
analysis and micro-area chemical analysis. Static press test was used
to investigate the closing possibility of the pomwsities. After the press
tesk the coatings was heated to certain temperature to analyze the ef-
fect of the recrystallization heat treament on the coatings microstruc-
ture. As a result the amount of the oxide in 4Cr13 and Al coatings
has been reduced obviously in the low pressure condition and met
allurgy combination between the splat particles can be formed by
pressing and heating. However the low pressure condition can not
provide sufficient protection for the Ti coatings the following recrys
tallization heat treatment can not get metallugy combination between
the particles.
Key words:

ide; recrystal lization

arc spraying; coalings spraying particle; ox

Full digital control of I/ I mode pulsed MIG welding based on
SHA Deshang,
(School of Automation Beijing Institute of Technology,
100081, China). p5— 7 12

Abstract:
for pulsed MIG/MAG welding based on digital signal processor
(DSP) control. One droplet per one pulse (ODPP) is maintained
with the proposed control strategy which is characterized by /1 mode

triple closed loop control Liao Xiaozhong

Beijing

This paper presents a full digital contwol strategy

with adaptive voltage compensation (AVC). Welding database with
different materials and diameters is established according to wire feed
speed. Arc length is detected during each pulse period and the melt
ing rate is changed. Moreover, real time compensation for the volt
dwop acwss the wire stickout is made to ensure the arc length con
stant while stickout changing. Operation principles are analyzed and
control block diagram composed of triple closed loop is also present
ed. Experimental results show that the proposed method is feasible
and universal. Constant arc length is realized when wire stickout
changes. The welding process is stable and the welding bead is also
good with the proposed method.

Key words:  pulsed MIG welding; full digital contwol; arc
length

Stereovision based detection of 3-D weld seam using epipolar

line constraint and laser stripe indication LI Hexi*% WANG

Guormng', SHI Yonghua!, ZHANG Weimin'(1. College of Mechan-
ical and Automotive Engineering, South China Univesity of Technol-
ogys Guangzhou 510640, China; 2. College of Information Engi-
neering, Wuyi Univesity, Jiangmen 529020, Guangdong, China).
p8&— 12
Abstract:

for a binocolar stereovision system mounted at the end-effector of

An epipolar line constraint equation is established

welding wbot. The stereovision correspondence technique based on
the combination of epipolar line constraint with laser stripe indication
is applied to detect the position of a three-dimensional (3-D) saddle-
shaped weld seam which is produced by the intersection of o circu-
lar pipes. The experimental results show that the smooth segments of
laser stripe in the weld seam image can be obtained using thinning
and debuming arithmetics and the stereovision correspondences be-
tween pairs of points at the left and the right images can be depend-
ably realized by detecting both the singular points of laser stripe cur-
vature and the intersecting points of laser stripe with epipolar line
thus the detection accuracy to the 3-D weld seam and its adjacent
area can be improved. The geometrical shape of the 3-D weld seam
is reconstructed from the 3-D data acquired by stereovison-based de-
tection with less errors compared with its actual dimension therefore
the proposed method can satisfy the detection reqiment of 3-D weld
seam in automatic robot welding system.

Key words:

stripe indication; correspondence; weld seam detection

stereovision; epipolar line constrain laser

Plasma component cal culation in underwater wet welding LI
Zhigang, ZHANG Hua, JIA Jianping (Institute of Mechatronics En-
gineening, Nanchang University, Nanchang 330031, China). p13—
16

Abstract
ble in the underwater wet welding. Combined with the previous bub-

The electric arc is formed in the ionized gas bub-

bles components determination, the main ionization and dissociation
process in the bubble are analyzed. The calculation based on the
potapov model was done for the undetwater arc components at differ-
ent water pressures and temperatures under the local thermodynamics
equilibrium state. Its main theorical bases are the Dalton law of par-
tial pressure, the law of mass action the electric charge quasi-neu-
trality condition and the chemistty measurement equilibrium condi-
tim. The results show that with the pressire increasng from
0. 101 3 MPa to 1. 013 MPa and then to 10. 13 MPa, the density of
HoHS 0G0, ¢F
degree is not influenced by the water pressure.

Key words:

nents calculation

is increased but the average ionization

underwater wet welding; electric arc; compo-

Recognition and positioning of start welding position for arc
welding rabot  CHEN Xizhang', CHEN Shanben®( 1. School of

Material Science and Engineering Jiangsu Univewsity, Zhenjiang



