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Hydrodynamic characteristics of crank bait lure changed by the aspect ratio of the lip

NozoMmu DAIDA 2 HIROSHI INADA,* FUXIANG HU AND TAKUHIRO SAKAT>

Department of Marine Science and Technology, Tokyo University of Fisheries, Minato, Tokvo 108-8477, Japan

Flume tank experiments were conducted to clarify the relationship among lip shape, sinking force, drag and

center of pressure for crank bait lures. The experimental lure-lips were made up with the same area and with
different aspect ratio (1, =0.3, 0.5, 1.0, 1.5, 2.0) in the plane view. Sinking force, drag and moment of the model
lures were measured with the six components load cell in the flume tank. Drag coefficient did not change sig-

nificantly with a different 1,. When the aspect ratios of the lip A; were changed from 0.3 to 2.0, the maximum sink-

ing force coefficient was increased from 0.55 to 0.82. Here, the center of pressure coefficient C, was decreased and

the center of pressure moved toward the front of model lures at the same attack angle. From these results and a
viewpoint of the lure design, the diving depth and the ratio of sinking force to drag can be increased by enlarging

the aspect ratio 4; within the range of 0.3=<1; <2.0.
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Table 1. Specifications of model lures and flat plate used in the experiments

Nominal aspect ratio

Experimental Type Lip length Lip width Length overall ; ,
models 4 a , o | L
(mm) (mm) ) (=La/Ly) (=L2/s)
A Lure 280 80 560 0.29(=0.3) 0.14
B Lure 202 104 482 0.5 0.25
C Lure 148 148 428 1.0 0.49
D Lure 124 184 404 1.5 0.75
E Lure 104 212 384 2.0 1.01
F Flat plate — 80 560 — 0.14

1, shows the ratio of the lip width (L,) to lip length (L,) on the plane view of the lure in Fig. 1.
2 shows the ratio of the lip width squared (L2) to the projected area (S) on the plane view of the lure and flat plate in Fig. 1.
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Fig. 2 Schematic diagram for measuring the sinking
force, drag and moment of the model lures in the flume
tank.

Upper figure (a) shows the tank experiment and the
data sampling system.

Lower figure (b) shows the attack angle (a) of ex-
perimental model to the flow.
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Fig. 3 Scheme for center-of-prchure coeflicient (C,) of
the flat plate and the experimental model lure.

VICEUD A A, FOFHE R FV T,
AEBRITHEFUKEKRFEORFKE BHEHRS 7Tm,
KigDE 1.45 m, HFHKE1.2m) TiT- 7o, EBRFPOK
11 23°C~26°C TH - 72,

FENEEORDE L7 —EHOHHER (C,),
BITHEE (C) BXUE— AV FEE (C,) BZEh
ZNn (1)~ @)X THRDIZ,V

F, N
Cm 7 M
— pSV?
2 P
Co= (2)
*Z—pSV
Cmy: 1—1‘/[‘, (3)
EpSVZLO

CIOC, plEKOEE, L 3RO E, SEERORK
KFPERE, VRWE, F, FBELIUMBThEnd
BlEXNicpih, BT LU0T—AV FTHb5,

KIS, FETIROERE G, i & I OER -+ A E i
DOMNBEATRTESOT, D IVT =54 VR A%
AR TADNBE YD 5 FEST DI ODEER /NS A—X
$ix %, Fig. 1Rt Lo, COENTLERC, 1T
EBRBER O K L, 1054 5 FEMEHE» 5 ENPOE
TOEREd L Ol TEREIND, RO TV 7 —HE
BXUOEHRICOWT, (D~@B)Xr bk G, C,
Coy W TKRRIC LD, EHROEK C, HRD72,9

oA P O (@)

L, 7Cx sin o+ C, cos o
o R

WA o NSRS LUINVT —HEO L 4 IV AR,
EETHREC B LUK C, & OB#%% Fig. 4
IR L 72, Fig.4(a), (b) 10, HEESHE 1=0.14 OEHK

NI | -El ectronic Library Service



The Japanese Soci ety of Fisheries Science

846 =M, fiH, 88, @H

Flat plate Flat plate
6 (a) o4 16 ¢ (b) =014

12 | 12 | W
. ® 2 2 QO 08 | W
D\D___D/I}/’ﬂ

04 | M
=S
) 00 .
38 10 14 18 22 26 30 34 38
" 8 (d)
{ (¢) Lure model A Lure model A
= A,=03
12 + 4,=03 1_2;_1”’_'___"__,;_—
Q' 08 | ¢ 0.8 _—,,,—E—ﬁ
o— o0 —0—
e —————{] -A
. g A— & A A
4| E——F—§ 3 4lb— a5 oo —0
0.0 ) 0.0 . i- -i ; é : .E ;
10 14 18 22 26 30 34 38 10 14 18 22 26 30 34 38
Il (e) Lure model B 16 1 (f)  Lure model B
A,=10
12 | A,=10 ol
Qo8 f o8 |
04 04 |
00 d 0.0 ,
06 30 06 30
aC)
—— 5
Lure model C Lure model C |—&— 10
—a&— 15
16 r (g) A,=20 16 (h) A4.=20 —e—20
—0—25
12 + 12 L —31—30
- = —A— 35
—0—40
o8 | Q08 —=—45
F=g—8 8§ %
04 | 04 | —+—55
= b 1
— ——70
00 L 1 1 L ) 0.0 1 1 1 1 ¥
06 10 14 18 29 26 0.6 10 14 18 22 26

Re(x 10%) Re(x10%)

Fig. 4 Relationship between Reynolds number (Re), and the sinking force coefficient (C;), the drag coefficient (C,) of the flat
plate and experimental model lures.
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Fig. 5 Sinking force coefficient (C,) of the experimental
model lures (A,=0.3, 0.5, 1.0, 1.5, 2.0) in relation to
attack angle (a).
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Fig. 6 Drag coefficient (C,) of the model lures (1; =0.3
0.5, 1.0, 1.5, 2.0) in relation to attack angle ().
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Fig. 7 Ratio of sinking force to drag (C./C,) of the ex-
perimental lures (1;=0.3, 0.5, 1.0, 1.5, 2.0) in relation
to attack angle (a).
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Fig. 8 Center-of-pressure coeficient (C,) of the ex-
perimental model lures (1,=0.3, 0.5, 1.0, 1.5, 2.0) in
relation to attack angle (a).
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Fig. 9 Sinking force coeflicient (C.) of the flat plate (1=
0.14) and the model lure A (1=0.14, A;=0.3) in rela-
tion to attack angle (o).
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Fig. 10 Drag coefficient (C,) of the flat plate (1=0.14)
and the model lure A (1=0.14, A, =0.3) in relation to
attack angle (o).
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Fig. 11 Ratio of sinking force to drag (C,/C,) of the flat

plate

(A=0.14) and the model lure A (1=0.14, 1, =

0.3) in relation to attack angle ().
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Fig. 12 Center-of-pressure coefficient (C,) of the flat

plate

(A=0.14) and the model lure A (1=0.14, A, =

0.3) in relation to attack angle («).
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