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Abstract

The deflection and the accompanying change of hydrodynamic characteristics of
a thin elastic plate with tail plate normal to a uniform flow are experimentally investi-
gated. Reynolds number of the experiment is in the range of 10"~10°. The flow around
the elastic plates is described as a function of the dimensionless parameter E; which is
defined as the ratio between the representative hydrodynamic moment and the bending
rigidity of the plates. Since the location of the separation point is fixed at the edge of
the plate, the effect of the Reynolds number will be negligible when it is in the range
of 103-10°.

The deflection curve is found to be well described by the linear bending theory of
the thin elastic plates. The dependence of the back pressure and the drag coefficient of
the elastic plates on the parameter E; is quantitatively clarified in terms of a few ex-
perimental formulas.
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Fig. 2. Approaching velocity profile.
A denotes the location of refer-
ence velocity and pressure.
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Fig. 3. Location of static pressure
taps on the elastic plates (units
in mm).
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Fig. 4. Pressure distribution on the rigid normal plates.

—, free-streamline theory for 2=30 mm.
~ =~ free-streamline theory for A =50 mm.
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Table 2. Experimental conditions for elastic plates.

25

t [mm] h[mm] Ulm/s] yor Re
0.1 30 10.55 0.278 2.03X10¢
15.15 0.571 2.90
18.31 0.840 3.56
21.75 1.18 4.14
25.75 1.66 4.95
0.2 30 25.57 0.294 4.28
27.44 0.340 5.27
0.1 40 18.46 2.01 4.77
15.17 1.36 3.92
21.50 2.74 5.58
25.71 3.92 6.70
0.2 40 7.95 0.0649 1.96
9.14 0.0861 2.23
10.36 0.110 2.58
12.37 0.158 3.08
0.1 50 10.90 1.32 3.41
15.37 2.71 4.82
0.2 50 22.08 1.02 7.15
25.30 1.34 8.20
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curve of the elastic plates.

, deflection curve obtained

from pressure distribution on
rigid normal plate by means of
linear theory, Eq.(11).
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Fig. 8. Variation of the back-pressure ratio Cps/Cpon with respect to Ey.
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Fig. 9. Pressure distribution on the elastic plates for a few values of Ej.
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E— __1_rh 4C,dx
[\

Zh
X o TEHTHIENTED, 2L, Fig LIRT v iOESRNOENIYIEL L THS, &
WEREDNG AR TEE S Cr & Er & DBfR% Fig. 1LIRL TH 5, WHIIC L%
FMEhD Lo, Coll Eofiinég &bkt 5, MEFROEHMBIRN1) L L - TH
2bh Bk, ZOMREAGTREE) PHESET L

Cr = —aly{ 4C,@) 1) d (26)

Lie %, (21, 225X 0@3) X b, WIKEETARD ENFEE Cox & 5 & & 4C,/4C,x 1%
I (LB EY 2 I L L b D EE R bR BDT, K (26) ERIC
E L N £ (5N
Cy = ——(l——@%ZLE?)ETZ‘“ So AC,x@) @) dy @)
L & STE D, h=40mm, 1=0.1 mm OB O CTHADTS % FH 5 & 1.90 78
fje}f:)}h%o Lf'\:i)i«) f, IK; (27) i
aly
1+ pa? EF
Lich, Thk Fig 1L IChb TRLTH B h=40 mm 1k 5 MEH R L OBk BIFT
5%, Co OECEBIREDFRMERE £ Tl B DT, & hichTs CoOffi pURHl7E L ~
A DAL ETRL T B, B UK 3 BRI NEER 28) TEbH I h 5 L2 TR, T
e, TEEFROIENRE ACyy 552 b I, ChaBbLi & & OB HRE
Cp = —2aE; (1+ fa® £}~

THEZBNABZ LT B, T 2T
A= S:ACPNJO (?7) d’?]
ThH5D,
5. Ei

RIS \WTE, A L » TEBT 2k L IEEANIEA L LT, —#iodic
SHhic BIRMSOEE MR E L Y BV, T DR OB & ESEROETE, WL
b & DBfRE R DI, WWEE Y A /A4 XEDH 100 ~10° DEEITDW T e » 7ehd, & OFERIT
103~10° BEDOV A / A XK DN TLHATHILNTEETH A 5, FoR(6) TEHEIXR
B E; JORPIY E,<40 TH o, BORUBREZENTIVIKOBY TH B,

(1) HESEROELYDINIE, v A/ AV ABBILIOERC L THERINRD, 22K,
B B i (EH T 20T 0 € — 2 v +F DREHEROMTFREIE LD TH S,
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(2)  BHEESEE DA IR, SER O TR 5 M N o b AR OB L - TRDbAS
Lo XD TRFLEE 5T 5,
(3) MMSEH OLEIC X AEEOEMEL E B0 E LT, KOERAICL - TEb &
ns,
Pofpoxy = (1+ fa? E})~**
TINT, po EHEMEEIRDEE, oy EEETFROBEETH S,
(4) THEFEROPIIHRE Co i, RUEEE PR DHL IR Coy B L TR L, FiEOEH
AT DERRIC Y » TELIR 5,
Co/Cpy = (1+ P2 B~

i, SERRIEE O BE, ERIGE Ko TEIY Z15 7 A M HEIF 5 X OB,
RN B R 2R T 2,

X ik
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