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Development of A Bridge Transported Servo Manipulator for The
Maintenance of The Hot Cell Equipment - A Prototype Design
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Abstract

Mechanical master- slave manipulators (MSMs) which are mounted on the hot cell
wall cannot access all the areas for the equipment maintenance due to their reach
limitation. A Bridge Transported Servo Manipulator (BT SM) has been designed to
overcome the limitation of access that is a drawback of the MSMs for the equipment
maintenance. The BT SM system consists of four components: a transporter with a
telescoping tubeset, a slave manipulator, a master manipulator, and a remote control
system. The BTSM system has been designed by Solid Edge which is a 3D CAD,
except for the remote control system. In this paper, it is addressed the design and
analysis of the mechanical parts, except for the design of the remote control system.
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2. (Design requirements)
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8.
1.
Weight 37 kg Body Rotate - 190° 190°
Load Capacity - Cont. | 15 kg Upper Arm Tilt -45° 50°
Load Capacity - Peak 18 kg Lower Arm Tilt -45° 45°
Gripping Force 30 kg Lower Arm Rotate| - 180° 180°
Hook Load Capacity 30 kg Wrist Tilt - 135° 50°
Wrist Rotate - 180° 180°
Maximum Speed at tip | 14m/sec Gripping Distance | 6.5 cm
Motor Type AC servo with
resolv er Radiation 10° Gy
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AXis 1 | Axis 2 AXis 3 | Axis 4 AXis 5 | Axis 6 | Axis 7
*M| *S | M S| M S| M S | M S| M S| M S

(Nm) 2020 17 124 12 | 63 | 25| 20 | 25| 30| 25|30 | 06| 6

20 | 50| 20 200 15 |200| 2 |100| 2 |100| 2 | 100, 1 | 50

1271064 127/064| 127|032 1.27|032| 127032 1.270.32| 1.27 | 0.32

(Nm)
400 | 100

(W) 400 | 200 | 400 | 200 | 400 | 100 | 400 | 100 | 400 K 100 | 400 | 100

* M: Master, S: Slave
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