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Study on system of arc length fuzzy control on MIG welding based on DSP
YU Chao-lin, HU Sheng-sun,SONG Dong-feng, YIN Feng-liang
(School of Materials Science and Engineering, Tianjin University, Tianjin 300072, China)

Abstract: Based on the MIG welding system controlled by DSP,A combinational controlling method that was of alternate wire-feed

control cooperating with the slow negative characteristic power source was adopted to study to keep the length of arc unvaried.And the

fuzzy control was introduced into the design of alternate wire-feed control.How to design the fuzzy control for this method by taking

use of the toolbox in MATLAB was formulated in this paper.And through the simulation tool in Simulink toolbox,simulation was given

for this control method. Study shows that this control method designed by MATLAB was faster and preciser on controlling arc length

stabilization compared with the conventional PID control method.

Key words: DSP; fuzzy control; alternate wire-feed ; MATLAB ; PID

0 B

BT MIG SR E AR i 5 S H 8l
b S T A B AR AL A, R 2O R
FFEL A0 B BRAE & m rEHEE  MIG SR 42 i
FEA TR AR IR, FLd e =2 g
T SR MIG SR RS Pk, T 2 A~ |
PR — BT R — 2 45 I SRS | AR UEFE AR
e AR RS SRR UE R I RS s R A AT
FISEBZ ) 7 v R S R R — AL
P 2R RS AR R, TOUR S HORE A 4 o 3
TORHY TSR il DA 1A 238 A X PP E e AR e
RS B FERSSR AR ARG SIS
PR 50 A LAl e R R R NS RE Y —
) T3, DSP (1) HE 30 [ sy Ay B G- S 3 s

Y= B 87 :2006-05-08; i& 8] B A : 2006-09-26

BEETH . K A AR R4 VBN H (05YFIMIC08900)

EZ R THAAK1978—), B IR WA FERRM 1, F 5
MEEFE R IR B A s sl s TAE,

BB Elarir Wellling Mok

T LS T RE PR | T30 DR DA AR i 7 32 14
ORI U T8 2 BT A 5 AR A T A o
T T DSP HAT DU AT DI RE , DRI P B9
455, RERS DB TR AT E 1 ] AWFFEIE L T
AP FR FR R0 SR SEA T IR A i OIS

1 =HAR

MIG JEHZ A0 26 22 A7 55 3 1% 22 AR S 1% 22 P Fh
Jra TR 22 MIG KRR 38 5 R 4 i 22 7=
3 3 F I RV R AR 9 Fa e L (0 il T
S H A TR A R , 24T At Bkt IR 5
T R, B RG22 Rt , SR AR %k 22 S LR [
PABEA T T 2 TR AR | ff FH R R
PR, LURRH 42 ) 26 22 875 o B R B, LA
SN A V5 A% B R B RIS KRR & A I 5
R, AR DI A 2 A 6 22 R | LAY 599K 11
Ak [, B P L & AR AR A, AR
Al LGB TR E TR


http://www.pdffactory.com

HRESE R

FHEARSE BT DSP [ MIG AR KB ] RS 5T 1L

2 HFUEHRGHIEGHERK
SR AR B NBC—-500 28 BEAIL , A5 il
FEL I D LA S el R B T DSP il S
KAl (AT R G & 1 B % A
F5 L B % 22 WL H I =4y 3
O30 K T T L 0 L RE L I RN R4 5 B A
SRR HLRS DSP RGEUN X A R G8 F 2
SERUE T R R E R AR SEORE A
%%k%%f%&mﬁ%u&if%%%ﬂ%%o

;j"{ﬁL'”FLEE;—Tﬂﬂ% T .ﬁk

T
KB =R I|
.-n_l'_"'u |J T 'y ||J'_'|)"r|‘
BN iy i
R EEY [
: M4 4T3

ST | RN
; ; oM AT S

s Ehhe Uiem | |
O] LA
Frz [ [

E1 SRR

Fig.1 Diagram of digital arc length control system
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Fig.2 Membership function of arc voltage error

st et Forchon ey P BT 1
'Y ™= o B M P
1
s
n - - V *
A4 A L [} a L] -]
o vearmbies B

B3 BIMBREREZENEECREERH
Fig.3 Membership of change rate EC of arc voltage deviation
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Tab.1 Assignment table of membership grade of error E

E -6 -5 -4 -3 -2 -1-0+40 +1 +2 +3 +4 +5 +6

pBO O O O O O O O O O 0.1040.81.0
pPM O O O O O O O O O 020.7100.70.2
PS O 0 0 0O 0O 0O 0 0308100501 0 O
POO O O O O O 0100601 0 0 0 O
NO O O 0 0010610 0 0 O O O O O
NS O 0 0105100803 0 0 0 0 O 0 O
NM 0207100702 0 0 0 0 0 0 0 0 O
NB10080401 0 0 0 0 0O 0O O O 0 O
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Tab.2 Assignment table of membership grade of error
variance ratio EC

E -6 -5 -4 -3 -2 -1 0 +1 42 +3 +4 +5 +6
pBO O O O O O O O O 010408 1.0
PM 0O O O O O O O O 0207 10 07 0.2
PS 0 0 O O O O O 09 1.0 0.7 0.2

Z0 0 0 0 O O 05 1.0 05

NS 0 O 02 0.7 1.0 09 0

0 0

0 0 O
NMO02 07 1.0 0702 0 0 0 O O
NB10 08 0401 0 0 O O 0O O
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Tab.3 Assignment table of membership grade of output variance

U -7 -6 -5-4-3-2-10 +1 42 43 +4 +5 +6 +7

0
0
0
0
0

S O O O O

0
0
0
0

PBO O O O O O O O O O O00104081.0
PM 0 O O O OO O O 00207100702 0
PS 0 0 0 0O 0 0 004100.8040.1

Z0 0 0 0 0 0 0051005 0 O

NS 0 0 00104081004 0 0 O

NM 0 02071007020 0 0 0 0
NB 100804010 0 0 0 0 0 0
MR LN 4 s,

R4 RS

Tab.4 Fuzzy control rule

oS o © ©

S O o o ©
S O o o ©
S O o o O

EC/E NB NM NS NO PO PS PM PB

NB NB NB NM NS NS Z0 PS PS
NM NB NM NS NS NS Z0 PS PS
NS NM NS NS Z0 ZO0 ZO0 PS PS
Z0 NS NS NS Z0 Z0 PS PS PS
PS NS NS ZO Z0 Z0 PS PS PM
PM NS NS ZO PS PS PS PM PB
PB_ NS NS Z0 PS PS PM PB PB
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Tab.5 Fuzzy control table of output variance U

AEggf) -6 -5 4 -3 -2-1 01 2 3 4 5 6
-6 -7 -7 -7 -6 -6 -6-5-4-3-10 0 0
-5 -7 -7 -6 6 -5-4-4-3-2-10 0 0
-4 -6 6 6 -5-5-4-3-3-1-10 0 O
-3 -6 5-5-4-4-3-3-2-10 1 1 1
-2 -5 4 4 4 -3 -3 -2-10 0 1 1 2
-1 -5 4 -4-3-2-1-10 00 1 2 3
-0 4 4 -3 -1-10 0 O 1 1 2 3 3
0 3 3 21 1 0 0 O 1 1 3 4 4
1 3 21 0 O O 1 1 2 3 4 4 5
2 2 1 1 0 O 1 2 3 3 4 4 4 5
3 1 1 1 0 1 2 3 3 4 4 5 5 6
4 o 0 0 1 1 3 3 4 5 5 6 6 6
5 0o 0 0 1 2 3 4 4 5 6 6 7 17
6 0O 0 0 1 3 4 5 6 6 6 7 7 17
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Fig.5 Simulation model graph of comparing fuzzy control
with PID control
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Fig.6 Simulation effect graph of responsing to system controlled
by fuzzy and PID respectively
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Fig.7 Sketch map of stepped test
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Fig.8 Waveshape of voltage and current of self-regulation

in arc length
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Fig.8 Waveshape of voltage and current of fuzzy control
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