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Some Effects of Center of Gravity Locations of Added Mass
on Transonic Flutter Characteristics of Low Aspect
Ratio and Sweptback Thin Cantilever Wing

Eiichi Naka1, Toshiyuki MoriTa, Takao KikucHi
Masatoshi TokuBo and Minoru TAKAHASHI

Abstract

An experimental investigation of some effects of varied location of added mass at
wing tip on transonic flutter characteristics of thin cantilever wings has been conducted
in the N. A. L. 60cm x60cm transonic blowdown wind tunnel for flutter testing at Mach
number between 0.819 and 1.192. The wings have sweptback angle of 42.5° at leading
edge and of 10° at trailing edge, panel aspect ratio of 1.344 and taper ratio of 0.336.

The flutter boundary expressed by the experimental flutter-velocity coefficient is
characterized by having maximum values at around Mach number 1.03, and stable region
expands by moving forword C. G. location of the added mass.
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L Cr Cr [ExHY W
ERE | (mm) | (om) | mm) | (%) | (&)
Wing-4 159.6 | 177.7 59.8 2.23 63.7
-5 151.2 | 168.4 56.6 2.36 57.0
-6 142.8 | 159.0 53.5 2.50 49.9
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M2 REMAWEROER - Fk (Wing-5-C 0g4)
£2 ERRImEREoRKHK
C.G.
RBW | EoRR | g0 | o Distaneath o o | maufmuw
from L.E. (mm) 0

F —16.75 —26.60 11.76 0.185

Wing-4-2 C 154.0 7.4 1.50 2.54 11.75 0.185

R 13.60 23.20 11.61 0.182

F —12.25 —20.68 10.25 0.180

Wing-5-3 C 145.7 7.1 —0.85 —1.43 10.29 0.181

R 12.35 20.86 10.31 0.181

F —12.26 —21.80 10.55 0.211

Wing-6 C 137.8 7.4 —1.61 —2.86 10.55 0.211

R 14.44 25.68 10.54 0.211
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Wing-4
F C
mx 1073
7 gresecfem | [,x10 | Syx103 | Lx107% | S,x10°3
gre-sect.cm gre-sec? gresect-cm gresec?
1 11.40 303.4 —23.1 376.5 —37.4
2 10.55 2156.1 —15.1 261.2 —26.7
3 9.55 150.9 - 8.0 180.7 —18.5
4 8.55 101.5 - 1.7 107.4 —10.4
5 7.55 71.9 2.8 74.1 — 4.8
6 6.43 51.6 6.6 44.9 0.1
7 5.56 42.6 9.1 29.9 3.6
8 4.48 30.0 10.2 23.0 6.2
(B R) | (12.15) (271.6) (—21.6) (261.4) (—17.6)
Wing-5
F C
mx 1073
7 gresectfom | Ix100 | S,x107 | Lx107 | S.x10% | L x10% | S.x10-
gr-sect.-cm gresect gr-sec?.cm gr-sec? gresec?-cm gr-sec?
1 10.37 238.5 —19.0 281.1 —28.3 318.8 —34.5
2 9.43 168.7 —10.9 197.8 —20.4 231.0 —27.0
3 8.56 120.2 — 5.9 137.7 —13.6 165.0 —20.5
4 7.65 79.4 - 1.4 89.1 — 7.2 111.1 —15.2
5 6.75 57.6 2.8 57.4 — 2.6 71.3 —10.0
6 5.87 41.5 5.7 36.2 1.5 41.0 — 5.4
7 4.97 34.7 7.6 26.6 4.0 23.8 — 1.5
8 4.10 29.6 8.5 19.9 5.6 13.6 2.3
(tHER) | (10.73) (220.4) (~19.6) (201.4) (—13.0) (192.7) (— 8.8)
Wing-6
F C
mx 1073
7 gresectfem | I,x107% | S,x10°% | L,;x107 | S,x10-% | L. x10-% | S,x10-
gr-sec?-cm gr-sec? gr-sect-cm gr-sec? gr-sec?-cm gr-sec?
1 9.22 211.8 —21.1 230.2 —24.9 303.1 —35.9
2 8.40 142.6 —13.1 157.9 —17.3 211.6 —27.4
3 7.58 98.3 - 7.5 106.2 —11.2 149.1 —21.2
4 6.82 66.7 - 2.7 70.9 — 6.1 98.5 —15.0
5 6.00 46.7 1.5 47.6 — 2.8 63.1 —10.1
6 5.24 33.7 4.4 30.1 0.7 35.0 - 5.1
7 4.44 27.2 6.4 20.4 3.3 18.3 — 1.2
8 3.63 25.6 7.6 16.7 5.1 10.8 2.2
(tmE&) | (10.89) (204.6) (—20.1) (188.7) (—14.3) (175.3) (— 4.7)
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x g A io‘.J:O:g@'y CG. L B B 8 (£RHE) CG. L & B % GHE#®)
- p .
WERRSE | © % 4 Roy |. Cou Fou Rox Cox Fou
FI1K 69.5 49.6 50.8 51.3 | — 53.5 54.3
. 2 265.7 148.8 137.5 123.2 — 159.4 158.0
Wing-4-2
3 383.1 295.8 296.2 297.5 — 380.6 383.9
g — 0.0064 0.0067 — — — —
FIK 73.5 55.1 56.0 56.8 58.9 59.9 60.8
. 2 295.1 159.6 146.4 135.0 190.6 182.0 180.3
Wing-5-3
3 426.5 328.1 326.6 330.0 421.8 418.2 431.1
g 0.0109 0.0060 0.0046 0.0048 — —_ —
FIR 74.6 61.8 63.2 63.9 62.3 64.2 65.3
. 2 339.4 184.1 169.7 156.3 200.3 187.4 167.6
Wing-6
3 490.7 380.6 382.7 387.3 468.7 468.2 470.7
g 0.0131 0.0070 0.0120 0.0057 -— — —
. C.G.
MODE F C R
2ND
— S
- -
3RD
S
----- WING-4 —-— WING-5 — WING-6
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