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Development of a Wall-climbing Welding Robot for Draft Mark on the
Curved Surface

Sin-Wook Ryu' *, Jae—-Chang Lee*, Ho—Gu Kim*, and Se—hwan Kim*
Samsung Heavy Industries Co., LTD., Institute of Industrial Technology, Automation Research”
Abstract

The vertical displacement of a ship on the basis of the sea level is an important
parameter for its stability and control. To indicate the displacement on operating conditions,
"draft marks" are carved on the hull of the ship in various ways. One of the methods is
welding. The position, shape and size of the marks are specified on the shipbuilding rules
by classification societies to be checked by shipbuilders. In most cases, high—skilled
workers do the welding along the drawing for the marks and welding bead becomes the
marks. But the inaccuracies due to human errors and high labor cost increase the needs
for automating the work process of the draft marks. In the preceding work, an indoor robot
was developed for automatic marking system on flat surfaces and the work proved that the
robot welding was more effective and accurate than manual welding. However, many parts
of the hull structure constructed at the outdoor are curved shapes, which is beyond the
capability of the robot developed for the indoor works on the flat surface. The marking on
the curved steel surface requiring the 25m elevations is one of the main challenges to the
conventional robots. In the present paper, the robot capable of climbing vertical curved
steel surfaces and performing the welding at the marked position by effectively solving the
problems mentioned earlier is presented.
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Fig. 9 Coordinate transformation
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Table 1 The Result of welding condition test

L . . Ref
Inclination Welding condition eterence
voltage
Horizontal Congift Current
_ o __ orizontar Conaitton
SO o (245~255A x 26V x 5.64v
90 130cm/min) Voltage
5.86V
_30°~ Vertical Down Condition Current 5.8V
. (255~260A x 27 ~29V x Voltage
+50 130 cm/min) 5.28V
+60°~ Vertical Down Condition Current
+90° (255~260A x 27 ~29V x 4.37V
130 cm/min) Voltage 6.0V
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