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A novel inchworm linear micro actuator
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Abstract: In consideration of the issues of small output force and low speed of inchworm linear
actuator, a novel inchworm linear micro actuator based on compliant mechanism was presented. The
micro actuator was composed of two clamping mechanisms, a driving mechanism and an output shaft.
The movement was characterized by the drive mechanism, which drives the clamping mechanism to
create reciprocating linear motion, and the clamping mechanism, which was driven by linear motion
from the output shaft. The flexible lever structure was adopted to design both the clamping
mechanism and the driving mechanism in order to offer enough clamping force and driving force and
improve the speed of the micro actuator. The relationship between the driving voltage and clamping
force of the clamping mechanism, and the relationship between input displacement and output
displacement of the driving mechanism were established by the pseudo rigid body method. The
relationship between the input force and the driving force was established based on the function

principle. The prototype of micro actuator was made and an experimental platform was set up to test
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the performance of the micro actuator. The experimental results show that, when the driving voltage is

120 V, frequency is 95 Hz, and maximum speed is 48. 91 mm/s; the maximum clamping and driving forces

are 216.43 N and 13.5 N.

Key words: inchworm actuator; compliant mechanism; lever mechanism; pseudo rigid body method
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Fig. 1 Working principle of micro actuator
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Fig. 2 Clamping mechanism
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Fig. 3 Driving mechanism
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Fig. 4 Micro actuator

3 MR RESER

3.1 HEATE

FFOE AL 2 388 5 57 000 1 5 o e =2 T e R
87 ok Bl SR A o el R RE A O AR OG0 TR B A A
A7 7 4 f TR SR e R 48 2R 5, JHG o i T BT
JEE 68 R B AR HE O ALY R A5 vT 5 B B B i
LD R S A BN X A Bl DA N RS SR T
Bt RREME S R S I Z B R R, W
& 2 iR o B T4 ALY S X AR 44, AT IO 254
1) — 2R HEAT 32 J7 43 A, AR MR AR R 55 52 716
WE S Frs . B T e 3K 2l 48 4 A 3 . O
RO i . AVBLC BoREESIAElL L. L &
WFoR BC.BD MUK,

5 FEALHLAL I D K (A A58 5

Fig. 5 Pseudo-rigid-body model of clamping mechanism
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Fig. 6 Pseudo-rigid-body model of driving branch
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Fig. 7 Force analysis of the first lever
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Fig. 8 Force analysis of the second lever
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