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Development of Heat Radiation Filter Film for Ultraviolet Curing System
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structure, the filter film system with high reflection in the UV band and high absorption in visible-near infrared
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In order to reduce the heat radiation of ultraviolet (UV) curing system, based on the optical thin-fil
band is designed. The soundness of the thin film is improved by coating Al film as the transition layer between the

1

theory, with HfO,, AIF; and Cr as coating materials, and by use of the reflection and absorption combined

310.1860; 310.3915; 310.6188; 300.1030
=]

substrate and the film system. After the optimization of process parameters, the filter {ilm with average reflectivity
thin-films; UV curing system; heat radiation; transition layer; filter fil

of 90.6% in 220-400 nm wave band and average absorptivity of 92.4% in 420-2000 nm wave band is developed.
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Fig. 2 Transmission curve of reflection film system
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Fig. 5 Absorption spectra curve of theoretical design
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Fig. 7 Curves of (a)reflection spectrum and (b) transmission spectrum after quadratic optimization
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Table 1 Process parameters of reflection film system

Oxygenation Substrate Degree of Ion beam Deposition
Material 5
capacity /(mLemin"') temperature /°C vacuum /Pa current /A rate /(nmes ")
HfO, 25 290 1.0X10? 50 0.3
AlF, 0 290 2.0x10°° 50 0.6

43 RIEZR

BT CrEMmBRIARET S S5EREEA . WAL REZE TR Cr, #id B Cr BETTEE R K Cr i
JERE IR ZEESIAE 0.3 nm LAN . &3 T 2SS 80 2 AL 15 3103 2 o IR i R T. 2 S 50 A
9 IR EIR T AIF, F1 Cr B 622 5 5.
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Table 2 Process parameters of absorption film system

) Oxygenation Substrate Degree of Ion beam Deposition
Material
capacity /(mLemin ") temperature vacuum /Pa current /A rate /(nmes ")
AlF, 0 Room temperature 2.0xX107° 50 0.6
Cr 0 Room temperature 2.0X107? 50 0.3
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Fig. 9 Optical constants of (a) Cr and (b) AlF; films at room temperature
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Fig. 10 Reflection spectrum curve
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