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Fig. 3 The reflectance spectra of different polymer materials
(a): PVC; (b): HDPE; (¢): LDPE; (d): PET
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Fig. 4 Microscopic images of the photothermal micro-actuator and its drive states
(a): Entire view of the actuator; (b): Original state of the actuator;
(¢): Snapshot of the actuator being heated by a 10 mW laser beam
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Development of Photothermal Microactuator Based on Spectral Analysis
of Photothermal Expansion Material

LIU Chao, ZHANG Dong xian" , ZHANG Har jun
State Key Laboratory of Modern Optical Instrumentation, Zhejiang University, Hangzhou 310027, China

Abstract T he speciral charaderistic of materials is the key factor of the photothermal microactuator’ s performance. T he pres
ent article introduces the operating principle, and analyzes the relationship betw een the material spectral characteristic and its ex
pansion. As the photothermal microactuator is an innovative microactuator based on photothermal expansion that absorbs the la
ser energy and converts it into internal energy to realize the microdrive, the optimal photothermal expansion material with proper
absorption spectrum characteristic matching the spectrum of light driving source needs to be found. The reflection and absorption
spectra of four types of polymeric material, including PVC, HDPE, LDPE and PET, were obtained by using the single integra
ting sphere method. The results indicate that the reflection spectrum of the dyed higlr density polyethylene ( HDPE) is of double
peak structure in visible band, and there is strong absorption within the range of 600- 690 nm, which means it would match the
light driving source quite well in the broad spectral range. T herefore, HDPE was chosen as the photothermal expansion materr
al. In order to check out the feasibility and performance of the photothermal microactuactor based on HDPE, a prototyping mr
croactuator 1 500 mm in length and 30 mm in thickness was manufactured by using an excimer laser micromachining system.
With a laser diode ( 10 mW/ 650 nm) as the external power source to activate the microactuator, performance measurement ex
periments were carried out by using a self produced video movement measurement system with a CCD coupled microscope. The
experiment results demonstrate that the deflection of the microactuator reaches 18 7 mm at 10 mW of laser power, showing that
the characteristics of spectral absorption and light heat transition are quite well at 650 nm. T his novel photothermal microactua
tor has simple structure, adjustable displacement output, and more mobility, and can be controlled remotely, so it will be quite

useful for applications in the fields of micro— opticat electro mechanical systems (MOEMS) .
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