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Design of AF Lens Actuator using IPMC—-EMIM
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ABSTRACT
IPMC-EMIM (Ionic Polyer Metal Composites + 1-ethyl-3- methyl imidazolium trifluromethane sulfonate, EMIM-Tfo) is
fabricated by substituting ionic liquid for water in Nafion film, which improves water sensitiveness of IPMC and guarantees

uniform performance regardless of the surrounding environment. In this paper, we will introduce the design and analysis of
AF Lens Actuator using IPMC-EMIM. We will briefly introduce the procedure of fabrication of IPMC-EMIM first, and
proceed on to define the necessary variables, analyze performance by changing the value of the variables, make a designed

AF Lens Actuator, and measure the performance of one of them.
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1. Introduction
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2. Working Principle of IPMC—EMIM and
Fabrication Method
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Figure 1 Working principle of IPMC
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3. Design of IPMC—EMIM AF Lens Actuator
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Figure 2 Principle of proposed AF Lens
Actuator

830



gl
Az 17 By}

Ell ]9} IPMC— EMIMJ T
A A eh= I AxE] RO R i

HA d=o gES
FoF AAHE S22
ANSYSE

O 5 o o]
S53 HE 45 BYL

S FA d=

gl

w7] glekel o)
A7 Sk A48

o] g3te] 7]el

gelek = AT (14,5 Fx)

DISPLACEMENT

STEP=1
SUB =2
FREQ=70.148
DMX =62.015

UAZA VA

DISPLACEMENT
STEP=1
SUB =3
FREQ=122.543

DMX =127.768 i

Figure 4 Modal Analysis of AF Lens Actuator with 1 spring
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Figure 5 Modal Analysis of AF Lens Actuator with 2

springs
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Figure 7 Displacement of Lens by changing
length of Bar and motion of IPMC
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4. Experimental Results
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Figure 9 Displacement and gram Force of IPMC under
3V
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Figure 10 AF Lens Module
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Figure 11 Displacement of Lens by IPMC

5. Future Works
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