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22°

Gearhead DTR115-

100 with 100:1 ratio 

Motor AKM2G-41D with

maximum continuous

torque of 2.85 nm

Switchable on/off 

 electronically controlled

permanent magnets. 

linear actuator 

Vessel inspection and repair robot

7 degrees of freedom

20 kg payload

Yaskawa motoman sia20F

     dimensions in mm

Vessel inspections and repairs in the

process industry are difficult, time-

consuming, and pose significant safety

risks to personnel entering confined

spaces. To reduce the need for human

presence in these hazardous

environments, several industries are

considering remote robotic systems as a

solution.
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To design a modular robotic system capable 

 of carrying out inspection and repairs inside

industry vessels. 
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assembly dimensions (no manipulator):

825 X 421 X 1104 mm

MASS: 500 kg

remy samson,  university of alberta graduate

student

Actuator used to deploy

magnets on surface for

extra rigidity.

Manipulator
Cost & Manufacturing

FIXED shaft connected

 to chassis

Linear springs 

for equilibrium  
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traverse both vertical and horizontal

surfaces while maintaining stability

overcome 3in x 3in vessel ribs that

span the circumference of the vessel

Support a Manipulator arm with an end

effector payload of 20 kg

Modules Must fit through a 45 cm

vessel opening

robot system must become rigid during

inspection/repair tasks

Drive system

STABILITY AND STRENGTH Analysis

Pin to limit rotation

Polyurethane layer 

to increase friction

HOist rings for 

winch connection

Magnetic wheels

MODULARITY

MOTION OVER OBSTACLES

Cost ($K)
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