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Figure 4: Schematic of the aeroelastic rotor experimental sys-
tem (ARES) helicopter test bed, dimeasions in ft

Figure 5: ARES with Active Twist Rotor installed in the
NASA Langley Transonic Dynamics Tunnel

Figure 1.

Table [: Active Twist Rotor parameters

Property Value
Blade radius m 1.397
Blade chord m 0.1077
Linear pre-twist deg -10.0
No. of blades 4
Blade section NACA 0012
Flap-lag hinge offset % 55
Nom. rotor speed rpm 688
Nom. density kg/m® | 2422
Hover tip Mach No. (.60
Nom. thrust N 100
Nom. thrust loading ‘—:—,ﬁ 0.068
Max. excitation Voeak | 1000
Active tip-twist’ deg 11-14

K3 727747« vA4RMEARGKRE 0 — 5 EEFEET (Ref. 3)

Planform and cross-section of the ATR
prototype blade (Dimensions are in inches.)

X2 7Uv—F~OH»iAL (Ref.2)
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Figure 21. Reduction of the ATR hub normal shear

vibratory load at each discrete integer/rev frequency
in CollCyc3

K4 72747« 4R MEB/NT Normal shear force IREI A OMEEEIE (Ref. 2)
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OO0 0 0 0 U 0 0 6 0 0 0 6 0 6 "
zsko?oc’wo?o?o?o?o?o?oﬁ—ao 7'_731&%

].273‘363]453'.543’.633].723].8131.903[.993"/R

228 318 .408 498 588 678 768 858 .048

Table § Basic conditions in HART 11

Variable nominal value

\% 33 nvs

mm, 1041, 109 rad’s

n 0.15

M, 0.641

Cr 44"

Cy = Cuy 0.0

o 5.3°

BL: 6, = 0.0°

MN: 9, = 0.8°, ¥; = 300.0°

MV: 8, = 0.8°, ¥, = 180.0°

Ol ~SWeep -6.9°,-3.7°,
5.3°, 11.5%

HHC phases W;=10° .., 330%
AY; =30.0°

& SRR cameras 160 advanomny side
SEH carmerad T telbealing sds %

X6 EEABERT & AEBRSE (Refd)
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minimum
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M7 SPRICEBTL—FK 75y FhAMHZEN (Ref. 4)
¥/, SPROFHREAZXTHRERE LT, 7L —FOR U OERMOTHBK 8 128 5
NTVWET, 77— FRUDERIE. 7T v — FRiBEBBIClO T ontce—2 D EFH
MZANZZFTH L. Ché~—dREMEHVWE TS E T,

3 -
= 94° {mode shape) .
2 a 94 nl8
== 138° (mode shape) ;
-~ 139°
1
30 = SHAlEE
® 1 %‘”% PRACYTXRE—F
"2 -1 %”%w%%
-3 . ' ! 1
0 0,25 0,5 0,75 FIR 1

X8 SPRiICkARTL—F«RREYMHEZL (Ref. 4)
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CH47 KV107 BK117 BK117T~) =% 7
NI LR N E e Ny LNV E e Ny | R =X — Ny SIMPLEX
Ny K B 75k v 2.85 K v 0.6+~ 0.6+ v~
Ny K EE 7Thv 2.8+ v 0.55 b ~ 0.55 k ~
m bR 2054 — kL 174 — b 6 A — b N A
Bk EEfH 1.0%% 0.15%) 0.1%y 1.4y
85 E R 90/ v b 90/ v b 70/ » b 90/ v b
ok R 0.13%3 0.1% 0.1%y 0.1%
2. 2 CHATIR/KEEIFHES

Ny PP REEHTEREYD /b =2.8Km,Min
D : KA & K KBS & T o EERE (Km)
Pk #1347 Vo, #kEH (Min)
T BAGERF @R (Min)
Q : &/K&E (Ton)

pP= (2D,2.8+1.0+0.13) = (2D, 2.8+1.13)
Q=7T/P=17T/ (2D, 2.8+1.13)

T=Q (2D, 2.8+1.13) 7
2043 fEl#% k& (Ton) =7x20 (2D, /2.84+1.13) =140 (2D, 2.8+1.13)
1 5yfiE%/k&E (Ton) =Q T=7/ (2D, 2.8+1.13)
20 b vIRIKFTERH (Min) = (Q/7) XP= (207 X (2D,2.8+1.13)
=2.86 (2D,2.8+1.13)

2. 3 CH47. KV107. BK117D#/KEEIIEHRE
CH4T KV107 BKI117 BKIT~Y =57
BRI (Min) 2D,/2.8+1.13 2D,/2.8+0.25 2D./2.2+0.2 2D/2.8+15

#gk&E (Ton)

7T/ (2D, 2.8+1.13)

2.8T,/ (2D 2.8+0.25)

0.55T/ (2D,2.2+0.2)

0.55T/ (2D,72.8+1.5)

13 Rk E

7/ (2D/2.8+1.13)

2.8/ (2D,2.8+0.25)

0.55/ (2D,72.2+0.2)

0.55 (2D./2.8+1.5)

2043 % K &

140 (2D,2.8+1.13)

56, (2D,2.8+0.25)

11/ (2D,/2.2+0.2)

11/ (2D2.8+1.5)

20 b v K
BB R R

2.86 2D.72.8+1.13)

7.14 (2D,2.8+0.25)

36.4(2D.2.2+0.2)

36.4 (2D, 2.8+1.5)
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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 Dues Regular - US and Canada $65.00

Regular - International $80.00

Miltary Personnel $35.00

Retired over 60 $35.00

Student - US and Canada $25.00

Student - International $45.00

Journal of the American Helicopter Society (optional) $15.00
VFF Scholarship Contribution (optional) $10.00

Send to:

American Helicopter Society 217 N. Washington Street Alexandria, VA 22314
(703) 684-6777 FAX: (703) 739-9279

Name (First, Middle Initial, Last):

Street Address:
City, State, Country, Zip:

Telephone # (office/home):
Fax #: '
Employer/College:

Job Title:
Birthdate(mny/dd/yyyy):
email address:

Applicable AHS Dues:
Sponsor:

Credit Card Number (MasterCard/Visa/American Express)
Exp. Date:
Applicant's Signature Date:
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