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Legged and bipedal robots provide the ability to traverse
unstructured terrain, obstacles, and areas designed for
humans. However, current bipedal systems are limited to 30-
LT, 60mins of operation due to poor energy efficiency. Our team in
etz B Sandia’s High Consequence Automation and Robotics group has
5 % developed an efficient bipedal robot capable of walking for 4+
hours on a single battery charge.
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Our data driven analysis has
shown that parallel springs can
considerably reduce joint level
energy consumption. The
springs unload the motors by
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Powerful, Cooled DC Motors

Synthetic cables provide strength A\l High-torque motors are combined
to weight ratios and bend radii 5 N\ with low gear ratios to achieve
that exceed the performance of PN good torque control. The motor
steel cable. Our robots use el [N ~- § housings are designed to provide
Vectran cable to achieve highly A N g improved heat transfer, thereby
efficient and quiet transmissions TR Y increasing the torque capacity of
at all the leg joints. These drive | @ > the joints. We also show that
systems also provide high ’ thermal management improves

bandwidth torque control. energy efficiency.
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