C-19

®
2007 2008
19760574

Development of Fast Responding Pressure-Sensitive Coating using

Combination of Functional Molecules for Temperature Cancellation

SAKAUE HIROTAKA

90373448

2
2
1,900,000 0 1,900,000
1,300,000 390,000 1,690,000
3,200,000 390,000 3,590,000
Pressure

Sensitive Paint, PSP

PSP

1 PSP

PSP

1 kPa




PSP
PSP

Temperature-Sensitive Paint, TSP

TSP PSP
PSP PSP
TSP
TSP
PSP
Khalil
TSP
PSP
TSP PSP
TSP
PSP
TSP PSP
TSP PSP
TSP
PSP
PSP 2

PSP  Anodized
Aluminum Pressure Sensitive Paint, AAPSP

AAPSP

PSP

PSP

2 AAPSP
PSP
PSP
AAPSP
2
3 O+
D —_
2
O
constant wer hetanperaire
% higherT & Y
0 given Tﬂﬁ A
2 &IcrwerT L
; ]
! A= wavelength termperature
3
AAPSP
4
AAPSP



31 -
]
| !
| :
H \
L = e
EE
05 600 es0 700 750
E& (nm)
Mz EHBE~ v
a 3_. i
¥ BEESLIEHOBEE
{H_EEE_: ch:rn_rn ~ﬁ?qnm 3
I p'p reflﬁlr ‘nﬂﬂ.k:Pa
5 PSP
AAPSP
6
10
Hz 6
AAPSP
AAPSP
AAPSP
AAPSPconv
(Kulite)
AAPSP
100 Hz
high-speed camea
p——

= e
ﬂm

ar jet

390 nm
monomer 470 nm
excimer 1
9
1
(mM) min
S1 0.001
30 20
Su 0.1
S12 1
0.03 20
S22 90
Sa3 -10
0.03 sy
Sas 40
monomer
excimer

monomer peak ratio

normalized dipping

parameters
0.1mMm
0 mM 90
min Omin
40 -10
7
30 T : T :
o » Concentration
E—:; 25 = Dipping Duration ¥
e b o | * Dipping Temperature
=20
g u - [ 3 A
E i5 - W
| L J " .
g0 ; —
L P
ns

0.0 02 04 05 0B 10
nomalized dipping paramete rs



monomer
excimer 0.6
(0.06 mM)
monomer excimer
0.56 ( 10°C)
monomer excimer
0.06 mM 30 min
20 °C
AAPSP 8
cancelling band 2
450 490 nm

monomer

luminescence

380 400 420 440 460 480 500
wavelength(nm)

8
AAPSP
Monomer excimer cancelling band
9
cancelling band
1/lref

10 50
AAPSP

0 100 kPa P/Pref: 0 1
Iref/1
cancelling band
excimer

cancelling band

0 monomer

100 kPa P/Pref=1

1

AAPSP  excimer

— vl

* «— monomer
—=— excimer
—— cancelling

10 20 30 40
Temperature(°C)

Irefl|

¥+ monomer
¢~ —=— excimer
—— cancelling

band

50

band

00 02 04 06 0.8
P/Pref
9
AAPSP
2
o )
monomer 0.98 0.48
excimer -0.13 0.63
cancelling
0.0 0.64
band
AAPSP




1 AAPSP
AAPSP 38 °C
29 °C
1
28 °C
I run I ref_high I ref_low
Iref
Iref/I
AAPSP 10
Kulite A
B A B
AAPSP  AAPSPconv
11 10
A B distance
AAPSPconv
10.9+1.6 %
AAPSP
0.97+0.7 % AAPSP
AAPSPconv 90 %
AAPSP
cancelling band 28 38°C
10
7 3
S
E5 g f
E 4 '?‘:u "i'
T Lo
[y 3 L '.} _‘.
5 >y
=2} /!r ',.. ' Iref_high”run
Tt {' . Iref_lu:uw'llrun
0 e ira B
0.8 1.0 1.2 1.4 1.6

N

; 7}
E§5 - .
il é}
[
.E 3
5 2 ' lie high hun

! J ) Imﬂjnwfhun

0 Y . ,

0.3 1.0 1.2 14 1.6

|I’Eflrl

11 A-B AAPSPconv
AAPSP

10

12 100 Hz

20 ms AAPSP
Oms
pole Kulite
10 Hz
Kulite

tog
F— Kulite
el

0 ms

125
120
115
110
105
100

20 ms



40 ms

60 ms

80 ms

100 ms
12
AAPSP

JAXA SP
SP08-012 2009

Kuriki, T., Miyazaki, T., Sakaue, H.
Temperature-Cancelled
Anodized-Aluminum
Pressure-Sensitive Paint for Unsteady
Pressure Field Measurement Bulletin
of the American Physical Society 53
No. 15 89 2008
Kuriki, T., Sakaue, H. Development of
Fast Responding Pressure-Sensitive
Coating with Temperature
Compensation 36

28 No.1 91-94 2008

2
JAXA SP SP07-024 2007

4

Kuriki, T., Miyazaki, T., Sakaue, H.
Temperature-Cancelled
Anodized-Aluminum
Pressure-Sensitive Paint for Unsteady
Pressure Field Measurement 61st
Annual Meeting of the Division of
Fluid Dynamics

2008 11 23

2008 10 9
Kuriki, T., Sakaue, H. Development of
Fast Responding Pressure-Sensitive

Coating with Temperature
Compensation 36
2008 7 23
2
3
2007
11 13

SAKAUE HIROTAKA

90373448



