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Blade tip deflection Aptip (deg)

JL—FetDEEY  BRDF/E

1. AFEBIICEDTL—FEIRZE AL = 1.5deg.
BEDRFARBEREICE <, (HART, ATIC)

2. AFREE#

= 2/rev

FOFLI—ZDRBENTDHRRAELY,

3. BTV -E— AV RETRELGIL—FEIRES

ZBRELT79F2T—50RE/NVZENHTES

&

BEA)IT2iESE WI7TEEFATESE vYINnEBHM 2324 —3275YF Epi26E3H8H

40
35
30
25
20
15T

1.0
0.5
0.0

i
o

@
o

b
=]

(]
o
Hinge moment AHf (Nm)

5% 10% 15%

Active flap chord (%c) / Active flap chord length (%c)
AFRZ£E=10%c

0.0

20% 25%

$ £
SE%
tj.ﬂw
SES
TEY
'Umq
g2
3ES
ﬂ.‘1'_'
A

fa
=]

w

X1

=
w

=
s
T

o

JL—FEDEEM (1/5) : AFERZE

N

N\

= Adtin/ AHF

N

i

]

5%

10%

15%

20% 25%

ED AU RLIBHICHEETSED,

BEA)IT2iESE WI7TEEFATESE vYINnEBHM 2324 —3275YF Epi26E3H8H

_99_

25

26



Blade tip deflection ~ptip (deg)

Blade tip deflection Aptip (deg)

g TL—REDBEME (2/5) : AFRISVE

4.0 g0 E = 4D
35 | £ 2 5 a5 | |
. c . .
—— Adtip I ecH —— Adip/ AHf
3.0 a0 20
s | N TE8 :
25 = = S 25
@ o EY ! ey
20 40 g o3y 20 ——
(=%
1.5 — E i g-& 1.5
10 / 20 T=E 10
= -_ =
05 — - @SN s
b
0.0 0.0 ﬂﬂ P
0% 5% 10% 15% 20% 0% 15% 20%

Active flap span length (%R) Active flap span length (%R)

AFR/AE=10%R

BEA)IT2iESE WI7TEEFATESE vYINnEBHM 2324 —3275YF Epi26E3H8H 27

it J—RFEDBEM (3/5) : AFR/ISVHFRGIE

4.0 g0 E
= 5 4.0 |
] ; = = a5
3.0 Aétp a0 & = E ao | —*— Ad tip/ AHF
—— A N £3589
25 = g g.g 25
20 4p 2 T E® 20— . i L.
5 T o= e
15 E a %EI 15
10 20 % oEa 10}
$EZ
0.5 rf‘f ——= ] EEE os f
| e = ms™
0.0 0.0 0.0
0% 20%  40%  B0%  BO%  10D% 0% 0% 40% % 80%  100%
Spanwise location of active flap center (%R} Spanwise location offactive flap center (%R)

AFFILAN60%RK Y Rim il (CHDHENFEMNFEIEL . 60-90%RT
[ENENAFRN D ARGMEICSIEFERFLEL,

BEA)IT2iESE WI7TEEFATESE vYINnEBHM 2324 —3275YF Epi26E3H8H 28

- 100 -



TL—FEDBEEM (4/5) : AFRNVHRIGIE
EEIEROHRA

Z =000 5000 Z 5000, 5000
- Active flap|frequency | 2irey t — Active flap frequency :|4/rev E
= 4000 4000 E*‘* = 4000 4000 © _
£ E £ EE
< o = I =
T 2000 —— 3000 E = = 3000 Frl4/rev) [ [ F—n a0 E£
o Fr{4/rav) = N o HM(4revd | |/ \ 0=
= M4 re) |} £ i \ S 2
$ 2000 20 £ @ w2000 7 ) 2000 2
s 3 S A0 =3
£ oo 1000 B 5 £ o000t : w0 & F
= [=
= I = |« L | I
2 o ] 2 o ]
= D% 20% 40% 60% B0% 100% = 0% 20% 40% B0% 80% 100%
Z 100 5000 Z sooo[ 5000
_ Activie flap frequiency | 3irey c —_ Activp flap(frequgncy 1 Sirev] =
& 800 4000 2 — 2 4000 4000 B
S SE 4 §E
? - = 3 L | = =
W Bo0[ | " Fz(4irev) am ES + 3000 Fz{d/rev) 30 EZ
[ A HM{direv) .g = w —A— HM4 rev) g Y
B am o 000 T & ® 2000 zon0 T 2
o M 3 5 3
E 3= E N E st
200 T 1000 £ = 1000 1000 £ =
: ‘// I l; / 5 I
2 o [} 2 o = 0
= D% 20% 40% G0% 680% 100% = 0% 20% 40% 60% S0% 100%
Spanwise location of active flap center (%:R) Spanwise location of active flap center (%:R)

BEA)IT2iESE WI7TEEFATESE vYINnEBHM 2324 —3275YF Epi26E3H8H 20

CSL—RLOBEAY (55): AFR/SUARE

JL—FOMERE TL—ERR DD
R—RZ/42-TL—FD

BEREHE—F 80%RLYEBETIZZFORAILYE
18 — . BEAEL

08 [f----- mmmm R =-
0 f----- - {stFapi—~=--1--//
04 ______ | P - 11— R d e o -
: 1 1 1
02 F---—-spemT o - - - - 4----- - - -
1 1 1
u_a -----‘---------1’--- ----1'----- ---l- s saE
—D_z _____ o I____ I_ N S
1

P T e AF Q) 5 B A 80%REY NI F B

s ::::::F?'T‘f'f'j?:::{::H:Z:ZZ SEMEELL,

00 02 04 06

AFFRIDD R/ A RGIE=75%R
BEA)IT2iESE WI7TEEFATESE vYINnEBHM 2324 —3275YF Epi26E3H8H 30
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ERXT7HT147 - 25vTHED L%

0.1C

FOT47 25
BR%E :10% FL—FE#EZE
ZISVE :10% FL—F$ &
AN AREAGE :70-80%7L—F3EZF
BiE# : 2lrev (11Hz)

e : 6deg.
ErY-FE—A2F :1Nm

BEA)IT2iESE WI7TEEFATESE vYINnEBHM 2324 —3275YF Epi26E3H8H

40
3.5
3o

10
0.5

=
g
o
5
N
]
2
o
@
B
L=
g
o
=]
8
m

ol RERHOHN &N

BERE DR L MRET

HA BT EE (BVISEH)

25 I
20 I
15 T

2.0 D 40
5 B, | 4w
= a ) &— AU
'—-—Adn_ipl 8.0 : ‘.g' 30 T
| it AHF ‘ —t 1 | .Jq: q 25 ‘H: l’/.
— [ = ",
1 T 140 € 6 20
Esm/ 1“8 §h] =
=1 -
// T T {20 E g 1.0 1
/ ) & a e
I e E = 05 — —
— 1 . - J oo T 3 oo —
2 4 & g 10 12 g 0 2 4 @ a 10

Active flap amplitude {deg) Active flap amplitude (deg)

BVIODFRETHHEA-BTEREICBNT, £HRELTRELT:
AFDRRET LA 6deg. NTL—FERERS D BIEE
1.5deg. #EFRL . TOWRICFIF1T—aNRESEIRE
EoP - E—AURI1.ONMTHAHEERERL-,

12

ra = ™ oo
(=] =] =] =]
Hinge moment AHf (Nm)

=]
=]

BEA)IT2iESE WI7TEEFATESE vYINnEBHM 2324 —3275YF Epi26E3H8H
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lapan Aermmpace
Exploration Apency

JAXADITITIT47 75T HhEME

BERMAR BEme

2B EERRICHB 1 S REFE (i

BEAUIT48SE F37EEFAWES YINnREHE 251~ —13v S5 Epio54E388H 33

ctive Flap

Linkage

2 Piezo actuators

Push-pull linkage

> s/ o h o\ . 5
)

blade root U ﬁnctw:e Flap blade tip

BEAUIT48SE F37EEFAWES YINnREHE 251~ —13v S5 Epio54E388H 34
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g EAFTHFAT TS5V T DR (2/3)

BEAUaTEiEE MITEEFAHESE ryNnREH# oS- 4—L3u75HY ERk2543H8H

e BRTOT4T IS5y T DBREBSE (313)
RAEMHT DI DER

Integrated oﬂt-pieoed displacement amplifier

~ ™y
=
| hd °
Kevlar fiber
| Hinge point
Rid @& k2

I
> Push -pull linkage

S

Elastic hinge h

Push-pull’linkage Active Flap

AFDEZ T
To Active Flap

Elastic hinge

BEA)IT2iESE WI7TEEFATESE vYINnEBHM 2324 —3275YF Epi26E3H8H
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JAXADITAITZ I T47 25y TR

BRMF BEmet
B AF RS LT D MEREF

BEAUIT48SE F37EEFAWES YINnREHE 251~ —13v S5 Epio54E388H 37

B ®

1. EFERRICBEWOVTEEEA. R/ BXEEEZE
LI=&HT.ARELERXT7OT47 - 7597 BN
WIEIZ{EBNd B EEERET S,

2. TOT47 -7V DB THESISFERZENE
Tl 5.

BEAUIT48SE F37EEFAWES YINnREHE 251~ —13v S5 Epio54E388H 38
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Displacement amplifier
2 Piezo actuators

lﬂ' ﬁ L:-

Llnkage

Active Flap

BEAYODFT4iEE WMI7TEEFATRE YenEBM oS4 —1375Y Eai2s5£E388H

B

/ Dimension \

ﬂ Wind Blade span : 1m

Pressure Displacement Blade chord : 0.4m
ransducer sensor Airfoil : AK120G

A H Active flap
I 2 _gpmar—a___E]
N | O+ ﬁ-%%m--— 5 span : 0.58m
\ chord : 0.04m/

Actuator displacement
Hall sensor Input voltage

BEA)IF5EE WI7EEFATRE YenERYM oS24 —13T5Y 25853880
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EEEEDE DS

(Kulite)
Active Flap
D@ : I IEB o ﬁ 0 mm
[ 10 20 30 et S0 0 0 20 " 100 % c
S —
- \T}
17 gauge type 4 absolute type

B O—FOEEEZNRSORI-BRELLDO.
EEEEHELHEIL—FEDHTEL,
A THEIZ7IT17-25v T LICHECE

BEA)IT2iESE WI7TEEFATESE vYINnEBHM 2324 —3275YF Epi26E3H8H 41

BEERTOEERR
(FifILY)

JIBET 1mx1m E5ERAFARE

BEAYODFT4iEE WMI7TEEFATRE YenEBM oS4 —1375Y Eai2s5£E388H 42
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HEEH

Blade Active Flap Pk
M a Oar* Freq. MiTEH
(intended)
0.47 2.5 |6 deg 2/rev** Hover
0.55| deg 2,3,4,5/rev BVI
0.70 2/rev Max.
speed

*Oar: Active flap amplitude
Active flap deflection=04r*sin(War)
n=2,3,4,5
War : Active flap azimuth

**M/rev: equal to 5.5Hz

BEA)IF5EE WI7EEFATRE YenERYM oS24 —13T5Y 25853880 43

BEMEEBER BVIEH

Actuator Input 2::

Voltage (V) ! WU / Test condition \
M=0.55

Actuator s

displacement s Alpha=2.5deg

(mm) - r Active Flap
s Frequency : 2/rev (11Hz)

Qutput of ” l Input voltage :

displacement

400+600V
amplifier (mm) \ /

FoOT47 725y T i AEiRIE
0 BiE{E6deg. ZE L

Active Flap deflection
at mid span (deg) ? i

%

0 kpE B DS B R2E B3 035 b4 RS
time |sec)

BEA)IF5EE WI7EEFATRE YenERYM oS24 —13T5Y 25853880 44
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TOT47 25V e A IRIE

o 8

o

— Hover

L s o

E ’_\*\”_"_‘

5 BVI
4

E 1]

= Max. speed

= 2

QL

=

E 0 ] | ] ]

0 1 2 3 4 3 6

Active flap frequency (/rev)
TOT47 235y JieARiEDBIEE
6deg at 2/rev active flap frequency
Z Hover B Vi BEE A (BVI) S TR

BEA)IT2iESE WI7TEEFATESE vYINnEBHM 2324 —3275YF Epi26E3H8H 43

FEEHCPHH

Hover

A4 Active flap deflection o4 Active flap deflection

—s— -5.3deg —=— -5.1deg
.8 —a— 0.4deg 0.8 —a— 0.2deg
12 L 1 1 12 1 1 L
0 pl1} 40 a0 80 100 L1} 0 40 L.} 80 100
Chord (%c) Chord (%c)

MO —FOEERZNEHBSOBREE-BRELIZEST
BRGFERENT —3ERIENTE .

BEA)IT2iESE WI7TEEFATESE vYINnEBHM 2324 —3275YF Epi26E3H8H 46

-109 -



RERTFITAT 79T HBEDOELD

1. 79747 - 2%y 7iRARIED E#E{E6deg at 2/rev
active flap frequency #HoverR U EEEA (BVI)EH
TEML., FARLERAXT7I9T47 - 7397 EEIC
EB19 A EEREELT=.

. 3~5/revDBVIEHTERTELTIOT147 25V E
EIE(L5.2~5.7deg THo1=H . BE - IEEEF TERSH
23/revEl E COT7 747 -5V TR ARIBIZ/NEL=
. NE+2EDLEEHRETHS.

. TL—FLOHTEL BB THETIT147-77v7L
ICHEEBEL-EEEEHEUHICE-T, @BHra—FDIE
ERENHIOBRI-BRELCZITOLTERLTEERE
ENT—3E/DBENTE,

BEAUIT4ESE WI7EEFATRS ronREM 232=45—L3>75Y Eri254%E3H88H 47

IviIN-AR—)LLT=
ARFHBREEIL—FH
\ FOT47 - 37 BB DR & ERESTE ot

3 it
¥ 1

e 4

is &

=

BEAUIF4EE S37EEATRE vYonEB# 0S4 —L3uF5Y Rpi2s&E388H 48
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FOT147- 37 DHE

Active Tab

Rotor Blade

Active Tab .
AR

Blade Section —

Active Tab

BEEHR

MEDEHEES: IZXEEDRICLYIL—FBAZa —LTS
CETEERICEELBVIEBELIRSAER

IR : REBAHICIYO—SEEHETIFHIET
LEE-KERITHETOEREEER

BEA)IF5EE WI7EEFATRE YenERYM oS24 —13T5Y 25853880 40

TOT47 -3 TR REE

/~ CFD2002~ "\
(]l oy g ;xmaﬁ
%E'Iﬁlﬂllﬂ)ﬁﬂ%
I=F |3 IR GTA, st
Gear- crank
DC  component
yi Bl

B T4

[n—ﬁrmﬂfﬁﬁ 2004, 2005, 2006 ]

BEA)IF5EE WI7EEFATRE YenERYM oS24 —13T5Y 25853880 50
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o747 - 47 O0—4 R RARE

IHO—SEE Jo—f }

HRFiis

St
:br:-:zé-vjz-f
jJ—_"FU:’ﬁ'{Q“ HHCE—#
~f "“-a-_i |
1 F-ToT+
A—SRBBE—F | a2 gl_j.:l-,j'.l_j;,-y'
A
N7 :Hingeless O—4%E&E# :1200rpm (Max.)
TL—FH# :1 TL—FRLYTFIF :0°
A—5%# :1m FoT47 57
JL—FRZEER :0.12m EE# :20Hz(2/rev)
i :NACA0012 iEHE  :24mm(max)

BEAUIF4iESE WI7EEATEE renRBE 01—~y —L3nTSY RpkesE3H80H 51

REOHE
FOT47-370OO—3BEFERDRE
O—42RRAEE T, 7774
104 T A7NEEBREHEE
¢ 2o -
* alE
- ATZIL
%loa A e
5 ' * *
% 102 . 2.90dBOE S HiHEED
T e 2dBOREE ERI N
= 101 e ¥
100 LEEERNE SX -
0 90 180 270 360
AT{I#H (deg.)

BEAUIF4iESE WI7EEATEE renRBE 01—~y —L3nTSY RpkesE3H80H 52
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RDATYTELT

PETCRLEEBERICIT.HEBLETITA4T-2TM
O—2EEEBICHLTEETHACENRIETE -,

=L, CORREBRIITIT47 - 2T DEXRREREEIC
BEEZEOTLV =6, 1Ho—42EBOERALYLTNE
UEIEE100m/secEED B FEFH TOFEMTH-T=.

FYRBISEVWZNBREEZREBLI-FEHTORE

=XYIN-AT— LU= T L —F-0—32TO
BT RUVERERIC LS5 MEETE LTS,

BEA)IT2iESE WI7TEEFATESE vYINnEBHM 2324 —3275YF Epi26E3H8H

FOT47 57 18R

1. BETIHEMOIN—F-F212&5,
TYINRT—)VEHIZET D
ARRBRRRETL—FA
TOT47 - 27 BE B OB S ERET(2009)
2. BELIT7I9T47 - 37 BBHIBBOL AT LIER#EH(2010)
3. ZUT47 - 37 BBIBEOEIREAERY
BB S AR BRI C X S E B 1 REET A (2010)
4. 7OT47 - 37 BEBBOE2REAIE(2011)
5. BiEMEEBREH A EEERIC K DB BEET

BEA)IT2iESE WI7TEEFATESE vYINnEBHM 2324 —3275YF Epi26E3H8H
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FOT47 - 37 BB O HXREETE

FE#H# ETV-THOFaz—3 + @D
E@#2 . —R-E—2 + BbhHLA
B #3 V=T -ET—Z + RIS

%4 #4 . BEVL/AF + /31

RDADDBRANDHF/EDERRE LY.

-BER TORERIRES

-FHEID N R
-TOT47 - 3T ELLDHIEEES

-EEEEDYX
B #1E2T7 0747 - 37 OEBEBIELLTIREBT 5,

35

BEA)IT2iESE WI7TEEFATESE vYINnEBHM 2324 —3275YF Epi26E3H8H

E# #1 TV -7OFar—43 + @D

Rl

e | -EMEUSIZEYHAO KB AT R

[ -BEES BT T 4T AT I LY
BT HF2T—5- /8D CERATAE

N i
Pi\.'o\t :ctl.lator || I' | ﬂ }f'i-l
EXV-TOFa1T—3DHAX

(I
I (CoBaEE# ETL—FER
(0.12m*0.15=0.018m) [ZURDHHZEM

!
!
)¢
Double armed - - ?
amplifier “""_'7"-'-3-'--': Qf ] II II
T RfiEREE

Counterweight for
centrifugalforee | ——
cancellation

Active Tab

__ P\aﬁh__
@;ﬁ-_\)
BEA)IT2iESE WI7TEEFATESE vYINnEBHM 2324 —3275YF Epi26E3H8H
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TOT47 - 3T ERBNBEAE D AT LERL

Piezo actuator casing -
e hY

L

Double armed
amplifier

Active Tab

BEA)IF5EE WI7EEFATRE YenERYM oS24 —13T5Y 25853880

TOT47 - 3T ERBNBEAE D AT LERL

Piezo actuator casing -
e hY

L

Double armed
amplifier

Active Tab

BEA)IF5EE WI7EEFATRE YenERYM oS24 —13T5Y 25853880

-115 -

57

57



T OT47 37 ERENBEHE D VEB) - URFE R

BEA)IT2iESE WI7TEEFATESE vYINnEBHM 2324 —3275YF Epi26E3H8H

A—4/7L—F
TL—F##:2
NI teetering
O—42%4%: 1.5m
REE: 0.12m
EI: NACAODOD15
FEafe:
falyY: -8deg. #

O—4[EE#: 1300rpm (Mach scaled) \ ; /

TL—F&EFOT4T -3

Fo747-537

TEE: BE

A73: 80-95%R

ZE{I: 12mm (10% Blade chord)
BYft+5: 10deg (R TI7)
BB 2irev

R=1.5m
E0%R a5%R

f

c=0.12m Fivot

Minimum displacement

/ / AT 12mm

Blade “Maximum displacement

Active Tab

- NACADDIS - 10deg. anhedral

BEA)IT2iESE WI7TEEFATESE vYINnEBHM 2324 —3275YF Epi26E3H8H

- 116 -

59

60



.'rI|H n Aermpace
Exploration Agency

TOT47 - 37 EREN R D 5B 2 REL {1 R

Push—pull rod Piezo actuator

"% Double armed amplifier

2

‘&:ﬂqe
\ \ nti—C.F. member
\ Eddy current sensor for
eight ™ Pivot

Active Tab displacement

Counter w

BEAUIT48SE F37EEFAWES YINnREHE 251~ —13v S5 Epio54E388H 61

BEAUIF4EE S37EEATRE vYonEB# 0S4 —L3uF5Y Rpi2s&E388H
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B EEER

/ Test condition \\
Active Tab
Frequency : 2/rev(43.3Hz)

Amplitude :12mm
@put voltage : 72+82V J

- 14
NN
5z II ]’ !l FOT4T - BITELD
38 % ] 1 | emconzizmmees:
= 4
g o N}

0 10 20 30 40 50

Time (msec)

BEA)IT2iESE WI7TEEFATESE vYINnEBHM 2324 —3275YF Epi26E3H8H 63

TOT47 - 3T HEBOELD

1. 7OT47 - 37 RBBIBELT, 4AEEORSBIBIEAE
EHL. ThoDFE/RRETEBRLE-ER.
EXTYV -7OFaT—2+8@EEL D
#HRALT=.

2. BELE=70747 27 BBIBEBOESMHERICEY.
2/revT1AMMODERIZFERL . BETERFB/-I&M
TElz CNICEK2>T . BWFHOF2I—2- /NI TCERE
ME/IEEDIT. TOT47 - 37 BBBEETL—FAIC
L e 07 b o Sl - - =1 O et

BEA)IT2iESE WI7TEEFATESE vYINnEBHM 2324 —3275YF Epi26E3H8H 64
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BVIIREIFZZED
FPHF+4TEMAEBIIL—T§IHEB] res

: Multiple
Op |yt blade
NH' surface
o Signal conditioning
; Ilsu 180 270 FO pressure
- T {deg.) _ |
S T  rLAD H e
ACpmay 'aml'll ,
2| upper surface | Control law |
W
BWl
Ensemble HNoise
averaging miinimization
Control object is Data reduction to
ACpmax
representing BVI -ﬁ':pma:ltl
| Controller l i
I Active Flap phase

BEAUIF4iESE WI7EEATEE renRBE 01—~y —L3nTSY RpkesE3H80H 63

il E# R D B EE

104
L * .
g'loﬂ 1 g g
a * o
% 102 . 2.9dB OEEE HI AL
S e 20BOBE ERA N
=101 @ - FHF4T - RIE T
- SEBITIE. HERIEST
0 0 90 180 2ITD 360 ﬁIEfJATE{*E}EEEEé&%}
ATH148 (deg.) CENTAR

BEAUIF4iESE WI7EEATEE renRBE 01—~y —L3nTSY RpkesE3H80H 66
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TIT47 - 3T R E

/~ CFD2002~ "\
T SAATHE

il 0 R 0D Al 52

DC  component

bR At

BET—F
[n—ﬁtmzﬂéﬂﬁ 2004, 2005 ]

BEA)IF5EE WI7EEFATRE YenERYM oS24 —13T5Y 25853880 67

ZHETL—KTHBVI

BVl

1MO—2ZEE TOBVI

BEA)IF5EE WI7EEFATRE YenERYM oS24 —13T5Y 25853880 68
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JL—FREEIOHBADELTOERE (1/2)

lower surface _
Cp 11 | _— G(}pmax = max( ij(y;I-]) \
O | Il L 1

1 AC, (v;) = Cp ;) - Cplyyy)
b | e0 180 270 o | P pT P

Y (deg.) v, —w, y=09de
n{,f"““‘v\ i Vi =V &

-2

ACpmax W || le'r _\- _P‘}}

(= —

| p

LY upper surface \_ q )

BVI

JL—FREEHOBREMNEILETHSACpmaxIL,
BVIRZZHIETHDICHALGEIETH L.

BEA)IT2iESE WI7TEEFATESE vYINnEBHM 2324 —3275YF Epi26E3H8H 60

JL—FREEDDOHHANELTOERNME (2/2)
ACpmax & SPL %M
ATHRIABICH L TR GG EBZTRYT
AT phase (deg.)

0 80 180 270 360

05 104
O S e
2
= AT
| __*_ +—g——DOAT ___ %103 RN  Jep———
ACpmax _
P 5 . .
-1L.op, * B ‘_102 ry
* ¢ ¢ %
* S * N
. 101 \.{I’\
Maximum BVI relief effect ) . .
-15 100 Maximum noisg reduction
0 90 180 270 360

AT phase (deg.)

ACpmax #* BFERNROBER=6lIEAN LLTHEDTHS.

BEA)IT2iESE WI7TEEFATESE vYINnEBHM 2324 —3275YF Epi26E3H8H 70
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| 8RB FE D B /Y

1. BVIBHIF ZELTHEDLGIEBEERTESTIL—F
ﬁﬁgh&ﬁliﬂllxtlxcmméﬂﬁw—jﬁlﬁﬂﬂuﬁ-
FFT 5,

2. 10— 3EEBICL-THHESh-BVIZESRL-EA
AR T, MIL—THE OB SH EE DOREE.
IWEEZEMET 5.

BEA)IT2iESE WI7TEEFATESE vYINnEBHM 2324 —3275YF Epi26E3H8H 71

| Y

FToOT47BMIERTHHE~DER
BERTIT47 B OEBEE T (BRY. RIE. IR ZEMTHIE,
AR ERILTORBORITEREADZICHIGATRETHAHZ L.

fAlZz&HADETEN?

FE--- Up-linkER "B ELLD M ERET/IODEE
BEOEREM, ERAEOEENLE BERETIIDHS

JL—FREED----FHEHRIEEOLU S EDOH THETRE

BEA)IT2iESE WI7TEEFATESE vYINnEBHM 2324 —3275YF Epi26E3H8H 72
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F WA S

2003 | SHBEBOTAIILDEELRIL
2004 B *E

2005 | FL—FEREEH (12Dt

2006 | JL—FEEEH (EHEOEY)

BEAUIT4iESE S37EEFAWERS YINnEEE 251~ —13v S5 254 388H 73

. 69 8 DB 5
Global Model: T-matrix M ZEEH > ERE

\__Zn = ZU +Tl9]u AT phase (deg )
ﬁll T 4.5 '® L I

Hﬂlﬂj jJa){EE @j_:_ +-——DeAL___| 7,
o _[costn] o =\ .. L
- sing,, -\ S
=T {iffi A8 2% T
J — Z : II': Z n + gjﬁ?ﬁgn + AG: H-_‘\.H& 5}3

Z =ACp,__.
W : weighting matrix for Z
¢, : control input representing Active Tab frequency, amplitude and phase
W, : weighting matrix for #
4 ¢, the difference of # between successive control cycles
W, , : weighting matrix for 4 #
BEAYIT4EE WI7TEAEFARRE YINREW 2S2—7r—23a> 5 FH25%3A88 74
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O—42JE FEE (1/5)

lapan Aermmpace
Exploration .1}91'-;

Pressure

1-bladed rotor system transducer

Hub type :Hingeless Rotor RPM:1200rpm (Max.)
Number of blade :1 Blade twist: 0deg.

Rotor radius :1m Active Flap

Chord length :0.12m frequency:20Hz(2/rev)
Airfoil :NACAO0012 amplitude: 30deg.(max)

BEAUIT48SE F37EEFAWES YINnREHE 251~ —13v S5 Epio54E388H 75

O—2JE FEE (2/5)

lapan Aermmpace
Exploration Apency

1/4 chord

Hall sensor Pressure transducers
Pressure transducer

fixed to Hub Torque tube : Active Flap
Pitch link

Crank arm

l to Swash plate Blade with Active Flap

Drive mechanism for Active Flap

BEAUIT48SE F37EEFAWES YINnREHE 251~ —13v S5 Epio54E388H 76
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O—2JE FEE (2/5)

1/4 chord

Hall sensor Pressure transducers

fixed to Hub Torque tube : Active Flap
Pitch link

Crank arm

l to Swash plate Blade with Active Flap

Drive mechanism for Active Flap

BEAUIT4ESE WI7EEFATRS ronREM 232=45—L3>75Y Eri254%E3H88H 76

A—42E FEER (4/5)
BB

Vw=18m/sec
O—4[EEE#=600rpm
collective=8.3deg., cyclic=0deg.
O—4il f4=2deg.(nose up)

Active Flap
Active FlapZi D EEH

5AF = QAF cos( L _¢AF)
fFig=18deg. —— R

reduced freq. axE
B $=20Hz(2/reV) —mmk=012

{iz#8: 0 to 360deg:

Active FlapD# R (ZAFEIARIZ DL TEEE

BEAUIT4ESE WI7EEFATRS ronREM 232=45—L3>75Y Eri254%E3H88H 78
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O—A3EFEE (5/5)

Eht Y )

Ho.16
Ho.18
Ho. AT

4kHz,

4sec sampling

No.1g
Ho.18
Ho.2i
No.21

Hallz 2+

AwF

MR7ia B

BRI a—S

A7

10kHz,

4sec sampling

77

1/rev signal

T—8-0H

TR
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AHS Membership Application

To become a member of the American Helicopter Society please submit this form with your annual dues payment. Your
membership will begin the day your payment is received and processed.

AHS Annual Dues United States International Member* Taotal
Regular Member $65.00 $85.00
Regular Member Age 30 & Under ** $40.00 $60.00
Retired over 60 ** £35.00 $55.00
Active Military $35.00 $55.00
Student Member $25.00 $45.00
Journal of the AHS Print Only (optional) $45.00 $65.00
Journal of the AHS Online Only (optional) $45.00 $45.00
Journal of the AHS Print & Online (optional) $50.00 $70.00
Journal Online (All Other Back Issues) *** $20.00 $20.00
VFF Contribution-Foluntary $25.00 $25.00

* nternational Costs Include Mailing
**Birth date required
*kk Standard Online Publication must be purchased with back issues

(To be eligible for student dues you must be a full-time student for the upcoming school year and include the name of your
school. Students receiving full pay and allowances are not entitled to this rate.)

Name (Prefix, First. Middle Initial. Last, Suffix):

Street Address:

City. State, Country. Zip:

Telephone # (office/home): Fax #:

Employer/College:

Job Title:

Birthdate (mm/dd /yyyy): Required for Retired over 60 and Age 30 & Under Membership
Email address:

Applicable AHS Dues:_$ Sponsor:

Payment Information:

MasterCard Visa American Express Check Total
Credit Card Number Exp. Date: SEC#
Applicant's Signature Date:

Send Checks to:

American Helicopter Society
217 N. Washington Street
Alexandria, VA 22314

Attn: Liz Malleck, Director of Membership
AHS International
217 N. Washington Street, Alexandria, VA 22314
Tel: (703) 684-6777 FAX: (703) 739-9279 Liz(@vtol.org | www.vtol.org
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AHS International Student Membership Application

To become a student member of the American Helicopter Society International please submit this form with your annual dues
payment. Your membership will begin the day your payment is received and processed.

Benefits of a student membership:

1. Vertical Flight Foundation Scholarship
2. The Journal of the American Helicopter Society provides an avenue for publishing papers
3. Networking opportunities for employment
4. Complimentary registration for student volunteers at the annual Forum in exchange for session attendance
5. Student Chapters increase knowledge, offers challenges and provides fun soeial activities
6. Student Design Competition and Lichten Competition Opportunities
AHS Annual Dues United States International Member= Tatal
Student Member $25.00 $45.00
Journal of the AHS Print Only (optional) $45.00 $65.00
Journal of the AHS Online Only (optional) $45.00 $45.00
Journal of the AHS Print & Online (optional) $50.00 $70.00
Journal Online (All Other Back Issues) ** $20.00 $20.00
VET Contribution-Foluntary $25.00 $25.00

* International Costs Include Mailing

** Back Issues can not be purchased without a standard enline subseription

(To be eligible for student dues you must be a full-time student for the upcoming school year and provide the name of the
attending college or university. Students receiving full pay and allowances are not entitled to this rate.)

Name (Salutation. First, Middle Initial. Last):

Street Address:

City. State, Country. Zip:

Telephone # (schoolhome):

College:

Cellular #:

Job Title:

Required for Student Membership

Burth date (mun/dd /yyyy):

Email address:

Applicable AHS Dues:_$

Payment Information:

MasterCard Visa

Sponsor:

Credit Card Number

American Express

Applicant's Signature

Check
Exp. Date:

Date:

Send Checks to:

American Helicopter Society
217 N. Washington Street
Alexandria, VA 22314

Attn: Liz Malleck. Director of Membership, AHS International
217 N. Washington Street, Alexandria, VA 22314
Tel: (703) 684-6777 FAX: (703) 739-9279 Liz(@vtol.org | www.vtolorg

- 188 -



AHS International - The Vertical Flight Society

Application for Corporate Membership

Corporate Membership Classification (Please check one and enclose apprpriate dues.)

Class A Gold: Greaer than $110 million O Annual Dues $23,500 80 Representatives
Class A Silver: Greater than $105 million [0 Annual Dues $18,500 60 Representatives
Class A: Greater than $100 million O Annual Dues $12,500 40 Representatives
Class B: §50 million to $100 million [ Annual Dues § 6,250 30 Representatives
Class C: $10 million to $50 million O Annual Dues § 2,950 20 Representatives
Class D: §1 million to $10 million [0 Annual Dues § 1,250 15 Representatives
Class E:  Consulting Firms,
Government Agencies, Associations  Less than $1 million 00 Annual Dues § 500 10 Representatives
Company Name
(Please supply information as you want it to appear in AHS published materials)

Corporate Mailing Address:

City: State:

Zip: Country:

Telephone: Fax: Website:

Corporate Description: Please provide a 100-300 word description of your company’s principal vertical flight activities. Include general information on products,
services, and senior management personnel for listing in AHS published materials. NOTE: You may supply company description under separate cover.

Sponsored By (Individual)

Attn.: Liz Malleck, Director of Membership
AHS International
217 N. Washington St., Alexandria, VA 22314-2538
(703) 684-6777 « Fax: (703) 739-9279 « Email: Liz@vtol.org « www.vtol.org
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