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Light Reflectance Measurement of Flocked Surface Using Carbon Fiber Pile
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A black surface was formed using electrostatic flocking with PAN (poly-acrylo-nitrile)-type carbon fiber
pile. Using a Fourier transform infrared spectrometer equipped with a device for regular reflection measure-
ment, we measured the reflectance of regular reflection for infrared rays. Results demonstrated that the reflec-
tance of the carbon-fiber flocked surface was less than 0.1%. In addition to measurements of the reflectance of
regular reflection, measurement of the reflectance of diffused reflection was also performed using a
UV/VIS/NIR spectrophotometer equipped with integral sphere for near-infrared, visible and ultraviolet rays.
Results showed that reflectance values of less than 1% were obtained for the carbon fiber flocked surface,
thereby demonstrating that electrostatic carbon fiber flocking is a promising method for forming a black sur-
face with very low reflectance. Considering the result of the estimation of pile length, we examined the
difference of reflectance values between flocked surfaces using two kinds of carbon fiber pile.
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Fig.1 Light-trap effect of carbon fiber flocked surface.
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Fig.2 Charged particles in an electrostatic field.
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Fig.3 A schematic of a device for electrostatic flocking.
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Fig4 Method of adhesive application using a frame.
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Fig.5 SEM images of carbon fiber piles: FT-200 and FT-300.

FT-300 D734 LT3 VERIEZENZE4102um  (FT-200),
BELO113um (FT-300) T, FER L7 A VESOFHME
I% 140pm (FT-200) 3 X ¥ 350um (FT-300) THD. Fiz,
FREIT 177, RRERHIRIZ 10°Q - m LS TWD .
Xl 512 SEM # THEK L7z FT-200 & FT-300 O 2~
33 EBEEEMEZE /A IILEEEDOH R

T B H ERUC SN © TIT - 723 THBR T 20 BRI oD/ 3o
ATEFR 1 B OHTIIARY — TR N TE 2560 H 5 2
EPHALIZDT, BERNOTED —R T 7 A 73—=3
ANV E FEEM LICEE, BEANER (Tabb, MR
B0 228 b &, Ff BB SN D81 VB AR~ T,
X 6 1L FT-200 % FV =354 O BEENE $ & Fobk bl
BINDI A NBOMREZERLELDOTHD. KIITRT L
1, BEENZ#EVIRT Z LI & > THERO B ERE D
TVICHEESND =R T 7 A N—A LOEBIEML,
KB —REEEAHEOND Z EVRMRETE . BAIZ, 3
BIOEEFIMCE S 2 AT EREHRIL 5 R Ch v, BEEA
O] (10 47) D12 NN THo72D T, HEERIOE
b5 Z HATNCEERN 3 B A SR TOEEEITH Z &
MHRECTH 7. TOREZIT T, KEFHEICH L
MEmEIIE TELENME 3 BT/ CTER L. K738
JEFIINEEL 3 [E] 044 CYERL L 72, FT-200 HE 1 & FT-300
EEH D SEM ORI TH 5.

4. BEBDIERGE

41 RIEAZE

FT-200 & FT-300 O S5 SRIAIE RSB 2 120 50 {E{E
L, EXFROPEEIT 72, FRIMDEEIRICBT 5 EX



120 30) R A

1 1

— 180 T Pttt pTTTTTe 2=
g l____ [, S o< ]
< 16.0 :
E 40 1 R e
i o R
S 120 777777 S A R P
32 100 [~ & ® SIZ;{"SJ_E“

8.0 _____ L e e e e e e - = :. _________ [

2
BERMNES (=)
6. EEFVNER L A VAEERE OB

Fig. 6 Relationship between the number of voltage application
and the amount of flocked carbon fiber piles.
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Fig.7 SEM images of surfaces flocked with FT-200 and
FT-300 carbon fiber piles.
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Fig.8 Device of reflectance measurement of regular reflection.
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Fig. 9 Reflectance spectra of a diffused reflection of a black-paint

coated surface and a surface flocked with FT-300 piles.
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Fig.10 Reflectance spectra of a regular reflection of flocked
surface with FT-200 and FT-300 carbon fiber piles.
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Fig.11 Histograms of reflectance values of regular reflection of
flocked surface at wavelength of 2.5 pm (a) and 5.0 um (b).
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Tablel Average value and standard deviations of reflectance
values of regular reflection.
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Fig.12 Reflectance spectrum of diffused reflection of black
paint coated surface and flocked surface with FT-300 piles.
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Fig.13 Reflectance spectra of diffused reflections of flocked
surfaces of FT-200 and FT-300 carbon fiber piles.
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Table 2 Average values and standard deviations of reflectance

values of diffused reflections.
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Fig.16 Amount of flocked carbon fiber piles on the substrate.
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