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Analysis and Control of Cantilever-Type Catheter Actuator
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ABSTRACT

This paper demonstrates the feasibility of utilizing Shape Memory Alloy (SMA) actuators in controlling the motion of micro
active catheter. The dynamic behavior of SMA is obtained by several experiments for the design of the controller. Two
different types of structures which realize the micro active catheter are proposed. Each prototype of micro active catheter is

fabricated, and its control performance which uses the designed controller is investigated. The results obtained show the
potential of the SMA as viable means for actuating the micro active catheter.
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Fig.1 Schematic diagram of experimental setup
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Fig.2 Response of SMA (Temp. vs Displacement)
Casel: Silicon Oil heated
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Fig.3 Response of SMA (Temp. vs Resistance)
Casel: Silicon Oil heated
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Fig.4 Response of SMA (Power vs Displacement)
Case2: Electrical input in the heated silicon oil
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Fig.5 Response of SMA (Power vs Resistance)
Case2: Electrical input in the heated silicon oil
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Fig.7 Block diagram of control algorithm
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Fig.8 Circuit diagram of controller
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(a) (b) ©) (d)
Fig.9 Control performances (tip of micro catheter)
(a) 0.26A, (b) 0.34A, (c) 0.58A, (d) 0.93A

Table 1 Control performances (tip of micro catheter)

Z 8 2t = (degree) 25 435 74 85
ZIIQANBFA) 0.26 0.34 0.58 0.93
HYJHERA) 0.06-0.08 | 0.15-0.24 | 0.28-0.37 | 0.38.0.55
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(c) Before actuation(partB)

(d) After actuation(partB)
Fig.10 Bending performance at branches
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