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Development of a Portable Welding Robot for
Welding Jobs in Ship Blocks
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Abstract: This paper represents a portable robot for use in the welding process of the double hulls in shipbuilding yards. It has 5
degrees of freedom and 3kg of payload. Its body weight is 17.3 [kg] so that human workers can carry it by hand to the work place. Its
body is mainly made of magnesium and aluminum alloys. Since the robot is placed about 25m apart from its controller, EtherCAT is
adopted for reliable connection between the robot and controller through a single light cable. RTX real-time kernel and KPA
EtherCAT master are used to control the robot on a Windows XP environment. The performance of the developed robot is
satisfactory to the requirement in welding tasks of U-type cells in shipbuilding yards.
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Table 1. Specification of portable welding robot.
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Table 2. Specification of portable welding robot.
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Fig. 1. Workspace and dimension of the developed robot.



762 gt

Bl
o

N
rA
H

J
0

a7 2 A 2R 9.
Fig. 2. Body of'the developed robot.
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Fig. 3. Hardware diagram of welding robot system.
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Table 3. Specification of robot controller.

Eass A}k
e BE H3H Intel Core 2 Duo E5400
WE T SlE o]~ 1= | Intel Prol00
Motor & Servo Drive :
- - 24V, 1500W
Al e A TP: 12V, 60W
ATX : 12V, 400W
EtherCAT Bus Coupler
DIN 8ch, NPN Type
/0 &5 DOUT 8ch, NPN Type
AIN 2ch, +/- 10V
AOUT 2ch, +- 10V

E 4 ZE A7) AR
Table 4. Specification of teaching pendant.
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e 24 Key, Metal-Dom Switch
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Fig. 4. Block diagram of teaching pendant.
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