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Research on adaptive torch height tracking technology for overlay

welding on inner walls of containers
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Abstract: The torch tracking height is a critical technology for the automated cladding repair of the inner wall of
vertical containers. Addressing the issue of real-time tracking difficulty of the torch height during the
cladding process, a model reference adaptive control (MRAC) torch height tracking controller based on
an integral term was designed. The integral term enhances the controller’s ability to resist tracking
current interference. An infinite impulse response (IIR) filter was used to filter the collected cladding
current. A mathematical model of the relationship between torch height and welding current was
established to calculate the torch height deviation. The integral term MRAC controller was then used to
correct the torch height deviation. Experimental results show that the maximum tracking error using the
integral term MRAC control method is within £0.34 mm, meeting the welding quality control
requirements for the automated cladding of the inner wall of containers.
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Fig. 2 Working diagram of tank wall welding equipment

IR M AR P o BE AR AT R I A 8T 3 B
16 A TAE GRS IR £, e i gl Ko H,, 7
RN 1L, SREEZE 3] B TAE S IUR B R
Ak, BB A H, RN L, HWHH
KA R AH = Hy - Ho , BRI LRAI =1 -1y,
[FFEFEIE R TAES BB 3 TR C ki, W
KA i AH = Hy— Hy , PR4ERIEEEAI =1 -1, .
L, MRIEEShBIAR TR, B B AR e
TS AN AR AL, DA AT LA AR B AR e 32 s 22 17 5
A 3 TR 4 o e 0 AR v BE AT SN R R, S
JFH RG22 W Y AT R e R ) H A o

AR EE

J e X
B 3 SRS AR LR

Fig. 3 Top view of the height variation of the welding torch during the

tank wall welding process
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Fig. 5 Top view and front view of welding torch plate
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Fig. 6 Welding H -/ model

3 HRRESEREEZX

3.1 #HESEGIENEFRESEIRT

GMAW i 4 i B H AT R A AE L™, T4
W22 [ AT DR AR M AR R R 5
HOA B AR ORI X LR 2R G 2 R
BN R i R RO R R 22 (5 R, PR A
HE ey J3E AR 2 Pl A BT AR B I 22, e A
MBIARU ) MRAC 5 il 5% 5 72 1l #8248 2E 17
JEA G o ALIM I MRAC 2 4l aT LB Ui il T 36 055
T I AR 2 O A FIAR S 7 A B B4R AR F Y
SE[EEmE DA 2R Gk DR 1Ko s
Wil RSB SR | P % A0 & L,
w7 s .

SR

r FUMI MRAC | ] Y
fretn s

L FLas BN [~ H-1 B

B 7 BESEABENERNRES N

Fig. 7 Model reference adaptive control system structure
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Fig. 9 Schematic diagram of welding torch trajectory for overlay welding
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