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Abstract: Polyimide had the characteristics such as resistance to high temperatures, flexibility, easy
adhesion, good mechanical extensibility and tensile strength, we prepared infrared thermal insulation
and protective films on a flexible polyimide material with a thickness of 125 pm. During the
preparation process, the adhesion of the film layer on the flexible substrate could be improved by
adjusting the energy of the ion source. Based on the principle of least squares, a relationship formula
was established between the optical constants of the film material and temperature to solve the

influence of temperature changes on the optical performance of the thin film. In the deposition of
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diamond-like carbon (DLC) film, the preheating method was used to solve the problem of uneven film
thickness caused by the deformation of the flexible substrate. The infrared spectroscopy detection and
analysis show that the infrared thermal insulation film prepared on the polyimide substrate meets the
usage requirements,

Keywords: infrared thin film; polyimide; flexible substrate; diamond-like carbon film; preparation

process
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Table 1 Parameters of filter film deposition process

Fhgt 2 v/(nm s ) t/C p/Pa AR
ZnS 1.2 70 8.0X107° Ar
Ge 0.8 70 8.0X107° Ar
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Fig.2 Test principle of bending experiment Fig.3 Schematic diagram of grid experiment
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Fig. 4 Situations of bending rupture (A) and bending force (B),(C) of thin film



%6 ZE g3, A% SRRV M 50 1 3 RS 40 A0 B ART A b B ) ) A% B v BE A T 1467

T o T R R S U — R R B B 7, B v 5 R O %) B 3 T i e v
FRRTRE 24 ) . 23k A BT, K R JEC T T O 0 W IR T RS — R I Y A T B RSB . R
BT VE TG T PT R MR SET . B 75l BhVE FH n] F T SE IS5 Uk . O v 4t e B X 78 % B FRERE Ak ) IR A
AR SCGE 1P B TR S, S T2 R B .

Xt F Kaufman 8 F 5, B KA 10 1 0 58 B 1k BHAR H e 5 A PR R 22 R, 7 S5 360 v 4 o) BH A
LN 50 V., T SRS A . ZEAS [F] BRI R T ST IS DE AL T8 — 2 WA IO, X TR 2 g B
30 mm X 30 mm K/NHEAT TS5, 4505 T3 2.

%2 AERMEETHEETHIKER

Table 2 Bending experiment results of thin film at different screen voltages
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Fig.5 Temperature changes during deposition of thin film Fig. 6 Designed and measured spectral curves
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Fig.7 Trend of change of refractive index with temperature
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Fig. 10 Measured spectral curve after
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Fig. 11 Color difference of DLC film
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Fig. 12 Relationship between area and number
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