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Development of Hiryu-III: A Super Long Reach Articulated Manipulator Driven by Thrusters

-Improvement of pitch axis stiffness by changing the shaft shape and experiments with a 3-link prototype-
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Takahiro NAKADE, Tokyo Institute of Technology, nakade.t.aa@m.titech.ac.jp
Hiroyuki NABAE, Tokyo Institute of Technology

Koichi SUZUMORI, Tokyo Institute of Technology

Tetsuo HAGIWARA, Yokohama KH Tech Corporation

Gen ENDO, Tokyo Institute of Technology

We proposed a long-reach lightweight articulated arm ”Hiryu-II1” using weight-compensation with
thrusters and a wire-pulley system. This robot uses a wire-pulley system to keep the thruster horizontally,
however the elastic deformation of the plastic tensioner causes insufficient rigidity of the pitch axis. We
changed the fastening method between the tensioner and the shaft from key and keyway to a hexagonal
shaft and hole. Additionally, we conducted experiments to confirm the improvement of the stiffness of
the pitch axis. In addition, we conducted experiments with a 3-link prototype, and found a problem
of accumulating error of the yaw joint axes. To solve this problem, we proposed a mechanism reversed

upside down.
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Fig.2 Proposed mechanism [3]
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Fig.4 Landing comparison (a:0Old b:New)
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Fig.5 Power line(a:AWG16 copper, b:@2 mm Aluminum)
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Fig.6 Positive feedback due to yaw axes inclinations
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