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Some Effects of Mach Number on the Transonic Flutter Characteristics
of Thin Cantilever Wings Having a Taper Ratio 0.6
and a Sweptback Angle of 45°

by Eiichi NAKAI and Akira OHARA

An investigation of an effects of Mach number on the flutter characteristics
of thin cantilever wings having a taper ratio 0.6 and sweptback angle of 45° has
been conducted in NAL transonic blowdown wind tunnel for flutter testing at
Mach numbers between 0.893 to 1.206.

The results are presented as ratio between the experimental flutter speeds and
the reference flutter speeds calculated on the basis of incompressible two-dimen-
sional flow. These ratios, designated the flutter-speed ratio, are given as functions
of Mach numbers for the wings tested. The flutter-speed ratios were characterized
by the values near 1.0 at around Mach number 1.0 with the increase in the speed

ratios in the range of subsonic and supersonic speeds investigated.
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H1H
B vl
445-06-1
445-06-3
e R A NACA. 65A004
A 4
4 45°
A 0.6
Ap 0.657
g 2 v 13.7cm
Ag 1.653
4 19.37cm
br 2.804cm
bs 5.0cm

% 2-1 & BE 445-06-1

] m I Sa ] a Y, Y: (7]
0 4.257 | 19.107 | —5.279 | 3.780 | 0.208 0 0 0
0.1 | 3.970 | 17.272 | —5.042| 3.651 | 0.228 | 0.01257 | —0.05456| 0.1069
0.2 | 3.692 | 14.604 | —4.342| 3.521 | 0.214 | 0.04998 | —0.19005 0.2248
0.3 | 3.426 | 12.231 | —3.741| 3.391 | 0.202 | 0.11133 | —0.35620, 0.35035
0.4 | 3.160 | 10.202 | —3.225| 3.262 | 0.192 | 0.19511 | —0.49572 0.47942
0.5 | 2.922 | 853 | —2.744| 3.132 | 0.180 | 0.29908 | —0.55255 0.60701
0.6 | 2.685 | 7.025 | —2.291| 3.002 | 0.164 | 0.42029 | —0.48300] 0.72750
0.7 | 2.458 | 5.539 | —1.863| 2.873 | 0.144 | 0.55507 | —0.26783 0.83443
0.8 | 2.241 | 4.483 | —1.439| 2.743 | 0.114 | 0.69930 | 0.08228 0.92079
0.9 | 2.034 | 3.543 | —1.170| 2.613 | 0.100 | 0.84876 | 0.52324] 0.97849
1.0 | 1.837 | 2.781 | —0.904| 2.484 | 0.078 | 1.00000 | 1.00000, 1.00000
H 22 K& BE 45063
‘i L/ m 1, Sa b a Y Y. a
0 4.008 | 20.720 | —5.968| 3.780 | 0.274 0 0 0
0.1 | 3.738 | 17.431 | —5.159| 3.651 | 0.258 | 0.01257 | —0.05456/ 0.1069
0.2 | 3.477 | 14.390 | —4.405| 3.521 | 0.240 | 0.04998 | —0.1900 | 0.2248
| 0.3 | 3.226 | 12.407 | —3.916| 3.391 | 0.238 | 0.1113 | —0.3562 | 0.3503
.\ 0.4 | 2.984 | 10.174 | —3.115| 3.262 | 0.200 | 0.1951 | —0.4957 | 0.4794
05 | 272 | 7.93% | —2.57| 3.132 | 0.178 | 0.2990 | —0.5525 | 0.6070
0.6 | 2.528 | 6.429 | —2.081| 3.002 | 0.154 | 0.4203 | —0.4830 | 0.7275
0.7 | 2.314 | 5.08 | —1.623| 2.873 | 0.124 | 0.5551 | —0.2674 | 0.8344
0.8 | 2.110 | 4.026 | —1.238| 2.743 | 0.094 | 0.6993 | 0.08228/ 0.9208
0.9 | 1.916 | 3.124 | —0.900| 2.613 | 0.060 | 0.8488 | 0.5232| 0.9785
1.0 | 1.730 | 2.428 | —0.602| 2.484 | 0.020 [ 1.0000 [ 1.0000 | 1.0000
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HBf 45° 7 — M 0:6 OBWHRBROBFICET B7 5 v 7 ke 1

BLET oy "ROEBOEBNWE
23 %
BN wi w3 ws w3, Whs Wa g
445-06-1 445.9 | 2000.8 | 2646.4 449.4 | 2443.1 | 1814.8 0.023
445-06-3 484.5 | 2153.3 | 2954.3 486.0 | 2596.6 | 2132.2 0.024

% 3-1 ¥ BN 445-06-1

De Ve We V, ws -
M. kg-sect/m* m/sec | rad/sec 1/ke He m/s | rad/sec Ve/Vs | @/ bswaV Ve

0.914{ 0.1535 288.1| 978.910.0953 | 63.13 | 269.9| 894.3 | 1.067 | 1.094| 0.399
0.935] 0.1298 298.8 1 926.1{0.0905( 74.70{ 292.9{ 874.3| 1.020 | 1.059 | 0.381
0.978 } 0.1186 305.0 | 866.5]0.0797 | 81.77 | 305.1] 876.3 | 1.000 | 0.989 | 0.372
1.087 | 0.0989 339.8 | 904.8 | 0.0747 | 98.06 | 332.5 | 860.3 | 1.022| 1.052| 0.378
1.162 ] 0.1267 353.7 | 1023.5 | 0.0811 | 76.50 | 295.9 | 874.3 | 1.195; 1.171 | 0.446
1.206 | 0.1600 358.6 | 1149.9 | 0.0899 | 60.60 | 265.3 | 898.3| 1.352| 1.280| 0.508

(222U 1/ke B LT Mo 12 7=0.75 21 24l)

% 3-2 R BE 445-06-3

M, De Ve We 1/ke e v rac(lo/‘sec VelVs | el

kgesect/m* m/sec { rad/sec Jii/sec bewaV i,

0.893 ] 0.1898 283.8 | 1089.5 | 0.108 48,081 269.9}1053.1 ) 1.051 | 1.035| 0.384
0.943 | 0.1630 297.6 | 997.8 | 0.0941 | 56.00 | 290.5|1039.9| 1.024| 0.960 | 0.373
0.989 1 0.1390 310.8 | 930.5 | 0.0841 | 65.66 | 308.6 | 999.0| 1.007 | 0.931 | 0.360
1.027 | 0.1294 321.9 | 966.4|0.0843] 70.53 | 324.1|1014.1| 0.993 | 0.953 | 0.360
1.078 | 0.1352 333.5| 994.6 | 0.0837 | 67.49 | 317.2|1018.5} 1.051 | 0.977 | 0.331
1.104 ] 0.1392 337.9 | 1010.3 | 0.0840 | 65.56 | 312.9 | 1020.4| 1.080 | 0.990 | 0.391
1.197 1 0.1522 368.7 | 1141.7 { 0.0870 | 59.94 | 299.5{1032.3 | 1.231 | 1.106 | 0.447

(212U 1/ke 3 LU M, 12 7=0.75 iz &) B4E)
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