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Experimental Study on Wedge Slamming Considering
Fluid-Structure Interaction
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ABSTRACT: This paper presents the results of an experimental study on the wedge slamming impact problem, including the fluid-structure
interaction. A free drop test was performed to estimate the hydroelasticity. Three wedges were fabricated of 5 mm thick steel plate. The deadrise
angles were 15°, 20°, and 25°. Plate thicknesses of 2 mm and 3 mm were used to determine the effect of the structural rigidity. The drop heights
were 25 cm, 50 cm, 75 cm, and 100 cm. The pressure on a rigid part of the wedge and strain of the elastic plate were measured at four different
locations. The pressure was compared using the Wagner theory and generalized Wagner theory.
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Fig. 1 Wet drop test rig

Fig. 2 Test model
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Fig. 3 Experimental setup

Table 1 Test matrix

Wedge angle  Plate thickness Drop height [cm]
[°] [mm] 25 50 75 100
s 2 v v v v
3 v v v v
2 v v v v
20
3 v v v v
2 v v v v
25
3 v v v v

Wedge body

Elastic plate

Fig. 4 Elastic plate and rigid wedge
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Fig. 7 Locations of pressure sensors

Table 2 Specification of 701A

Range 0 ~ 250 10°Pa
Sensitivity ~-80 pC/10°Pa
Natural frequency =70 kHz

< +0.5 %FSO
<0.001 10°Pa/g
-150 ~ 200°C
<10* °C’!

Linearity
Acceleration sensitivity
Operating temperature range

Temperature coefficient of sensitivity
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Table 3 Specification of KFW-5-120-C1

Materials resistive element CuNi alloy foil

Operating temperature ranges in

combination with major Vinyl-coated flat cable

leadwire cables [°C] (L-6, L-7) - -10 ~ 80°C
Self - temperature compensation 10 ~ 80
range [°C]
Strain limit at room temp. [approx. %] 2.8
Fatigue life at room temp., approx. [times]  3x104(x1500 # m/m)

100 —
Cp
—— Wagner (1932)
— - GWT(1996)
P1
P2
P3
P4
Chuang

Cp (P max/0-5PV2)

10 15 20 25 30
Wedge angle (degree)

Fig. 9 Pressure coefficient
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Fig. 10 Strain time history for thickness 2mm
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Fig. 12 Maximum strain for wedge angle 15°
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Fig. 13 Maximum strain for wedge angle 20°
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