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ABSTRACT: This paper shows the results of the development of a small size of digital type continuous and intermittent welding auto-carriage
based on microprocessor (Intel 80196KC) for welding process with long welding line. The developed welding auto-carriage loads welding torch
and tracks welding line. It is an automaton largely used for welding process with a lot of long welding lines such as shipbuilding and
structure. Most traditional auto-carriages have been developed based on analog circuit for open loop control. So this analog circuit welding
auto-carriage cannot control welding speed. Specially welding auto-carriage for intermittent welding condition is so complicated and has the low
precision of control performance in welding distance and non-welding distance. The auto-carriage developed in this paper has the following
characteristics: It has not only functions of traditional carriage but also functions such as pseudo-welding process of big iron structures,
intermittent welding in order to limit heat for welding thin plates, crater treatment of the final step of welding, acceleration at the initial step
of welding and deceleration in the final step of welding. The main control board of auto-carriage, power supply system and DC motor drive
were developed and manufactured. The welding speed and the welding distance of the developed auto-carringe are controlled accurately by
feedback control using photo-sensor. Hardware and software robust against the heat and noise produced on the welding process are developed.
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Table 1 Welding condition

Work piece Mild steel 4t (uw)
Joint type Filet joint
Welding wire 14 ¢ Flux cored wire
Welding current 200A

Welding voltage 25V

Welding speed 7.5mm/ sec

Sliding gas 18 ¢ /min CO2
Power source type Thyristor type
Initial speed for acceleration 3mm/sec
Acceleration distance 10mm

Final speed for deceleration 3mm/sec
Deceleration distance 10mm

yelding / Nonwelding 50mm / 200mm
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Photo 1 Photograph of welding carriage

Photo 2 Photograph of Intermittent welding bead

Photo 3 Photograph of deceleration welding bead

Table 2 Welding condition

Welding speed 8mm/sec
Welding distance 48mm
Nonwelding distance 88mm
Acceleration distance 10mm
Initial speed for acceleration 5mn/ sec
Deceleration distance Bmm
Final for deceleration 4/ sec
Crater time 0.5sec

Table 3 Specification of welding mobile carriage

Items Size or Range
Size (WXLXH) 145X 200 X 285
Body Weight bkg
Driving method DC Motor, 4 Wheel
Welding speed Imm/sec ~ 15mm/sec
Welding distance 10mm ~ 10m
Nonwelding distance 10mm ~ 10m
Acceleration distance 1om ~ 100nm
Function|| Initial d
spee . 1mn/sec ~ 10mn/sec
for acceleration
Deceleration distance Imm ~ 100mm
Final for deceleration Tnm/sec ~ 10mm/sec
Crater time 0.1sec ~ 10sec
Input
AC T110/220V 60Hz (Free voltage)
Power
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Fig. 8 Tracking speed of the developed carriage
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