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Abstract

- Drilling and sampling are important in space exploration. Although rotary drill S

|l technology is mature, it is limited in low gravity environment. However, the move-
I ment of natural drill is prismatic. Wood wasp has an immensely slender ovipositor,
| its valves can bore through the trunk to lay their eggs. Inspired by wood wasp, we
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proposed a three-valves bionic sampling drill which is composed of three parts:the

Retractable cabin, the flexible arm and the drill bit. By observing the muscle cont-

raction, the 8" abdomen contractile form is isotonic contraction, the 9t abdomen

is isometric contraction. A linear actuator is for muscle. It is significant for mecha-
\ nism research of novel drill in space exploration.
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9t abdomen ; _ ; ; ;
DV is connected to the 9t abdomen, its D_n‘ferent three-valves configuration affects the drill
Isometric muscle based on Hill-type works under bit force
: isometric contraction. MV and VV are \.
Contraction

J
connected to the 8t abdomen, their mu- Prototype /
scles work under isotonic contraction.
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