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Some Effects of Systematically-Varied Location of a Concentrated Mass
on Transonic Flutter Characteristics of Sweptback
Thin Cantilever Wings

By Eiichi NAKAI, Toshiyuki MORITA and Toshiro TAKAGI

An experimental investigation of some effects of systematically varied, (i. e., spanwise,

longitudinal, and vertical) location of one eingine-pod shaped,

concentrated mass on tran-

sonic flutter characteristics of thin cantilever wings(having a sweptback angle of 20° in quater-
chord line, and panel aspect ratio and taper ratic of 4.0 and 0. 4, respectively) has been conducted
in the N.A.L. 60cmX60cm transonic blowdown wind tunnel for flutter testing at Mach

numbers between 0.759 and 0.964.

The experimental results are presented in comparing the boundaries of the flutter-density
and the experimental flutter-velocity coefficiets of the respective wing-pod configuration tested
as a function of Mach number, and also are compared with the calculated results by the
matrix iteration method which employs two-dimensional incompressible unsteady flow theory as
required oscillatory aerodynamic forces. The boundaries of the flutter-density and the experi-
mental flutter-velocity coefficients are characterized by the minimm values at certain interim

Mach numbers tested.
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FREQUENCY c.ps. FREQUENCY c.p.s.
MODEL g MODEL
S Ja fs S Ja I3

N-0 48.7 250.3 | 441.6 | 0.0252 N-0 48.7 250.3 | 441.6

M-12 51.6 265.4 | 495.6 | 0.0195 M-12 51.6 265.4 | 495.6

N-0-A-1 50.0 193.4 | 296.1| 0.0195

N-6-A-2 50.1 194.6 | 298.8 | 0.0159 N-6 51.6 266.6 | 490.8

N-2-B-1 49.2 180.3 | 281.2 | 0.0158 N-2 50.2 267.1 | 504.7

N-5-B-2 48.6 195.9 | 281.2] 0.0115 N-5 51.8 268.4 | 490.0

N-0-E-1 46.9 170.0 | 272.1 | 0.0176

N-0-E-2 45.3 160.8 | 259.2 | 0.0151

M-6-E-4 51.1 179.7 | 275.9 | 0.0156 M-6 51.3 265.7 1 490.3

M-0-C-1 50.2 148.1 | 268.8 | 0.0159 M-0 51.1 262.0 | 483.2

N-2-C-2 50.8 156.1 | 272.4 | 0.0128

M-3-C-1 50.6 148.6 | 271.7 | 0.0135 M-3 51.8 266.6 | 494.0

M-1-G-3 52.1 207.8 | 315.5( 0.0149 M-1 52.2 268.5 { 497.7

M-5-G-3 51.9 204.1 | 312.9] 0.0157 M-5 52.1 268.2 | 500.1

M-16-H-2 53.2 220.4 | 332.4 | 0.0083 M-16 51.2 264.0 | 491.0

M-7-D-V 54.0 236.6 ] 318.6 | 0.0099 M-7 52.6 270.2 ) 505.4

M-7-D-5% 53.5 236.2 | 324.7 | 0.0097

M-7-D-9 52.3 223.5 | 304.5| 0.0126

M-7-D-10 52.3 228.5| 313.0| 0.0150

M-11-1-2 52.1 207.7 | 306.4( 0.0117 M-11 51.2 263.9 | 491.5

M-11-1-6 51.1 198.8 | 298.0 | 0.0136

M-11-1-11 50.8 198.7 | 300.0| 0.0126

M-13-J-5 50. 4 167.4 | 262.7 | 0.0068 M-13 51.2 264.6 | 491.6

M-14-J-7 49.7 167.2 | 255.9 | 0.0137 M-14 50.9 262.5 | 488.4

M-13-J-10 50.3 168.9 | 260.6 { 0.0129

M-8-F-5 49.2 156.0 | 254.2 ] 0.0101 M-8 52.4 269.8 | 502.9

M-8-F-3 48.5 149.6 | 248.1| 0.0123

M-15-F-3 48.1 149.1 | 244.6 | 0.0132 M-15 50.9 262.2 | 487.8
M-10 52.2 269.0 | 501.2
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