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e Automated inspection of steel structures We simulate the minimum friction required to achieve static

using magnetic climbing robots can reduce equilibrium for 7 different interior corner transition types
e For each type of transition, we find the minimum required friction
e Many structures feature 90° interior corners &
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e A rocker suspension along @ Q )
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to traverse uneven surfaces
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e We focus on two critical moments, when the front and rear wheels
respectively break contact with the initial surface

e The relationship between wheel friction and physical robot
characteristics are determined via quasi-static analysis
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performed all interior corner transitions

e Field results did not always match the simulated capabilities due to
inconsistencies in wheel friction caused by variable surfaces, wheel
cover wear, and debris accumulation on the magnetic wheels

e A switching torque-velocity controller accounts for differences in
speed between the front and rear wheels during transitions

e We fully characterize the design with 2 dimensionless parameters:
the aspect ratio between the height of the COM of the robot and
the wheel base, and the weight ratio between the weight of the
robot and the magnetic force of all wheels

e Transitions can be assisted by pushing against the initial surface
with the sensor deployment mechanism, or by rotating the rear
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