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An Experimental Study on Slamming Phenomenon by Forced Impact
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ABSTRACT: This paper presents the experimental results on slamming phenomenon. The air pressure cylinder was used to ensure repeatability
of the impact. The results showed that the adopted experimental technique was excellent in terms of repeatability, compared to that of the free
drop tests. The pressure time histories, magnitude of peak pressure and the behavior of jetspray were obtained. The flat specimen was tested for
various incident angles. To estimate the incident speed of the specimen, a high-speed camera was used. The high-speed camera was also a useful
tool in understanding the behavior.

1. B AA FAZE D3] oz Do) gick oled EAHES sE
3zt B doxe 37194 AAUE o83 AAYSFE 53
A T4l Q3] T AW A4S 4IPS 53 A
£48t1, 35 A HiBeR 188 IHE £ N4 F
€8 7 Sl= 71 HolHE grsudl I =3 2ud14)
ZHE B8l €AW AT A ded T B 72 ¢
ol tizte] o84, £X7 N HIo] o thFd £
€ s2s] A3, A¥AN WHos LY Aoz Q%
2 A4 A7 Y (Pressure-time history)® ©] W Jet spray] #2
< 9 ARE EE3t= AS BFHoz gk

ke g4e) e FxEde e nide g6 | g
7} Aute] 5oz 8 Eel(Slamming)o] HAsHe] A
Aol & FAYo] Al At Mubd) g Y 2
& FAHE 2 WP BgHoz sl o]2H Ho] vje-
ofelg dAelth a=E HYH A7 glole Ml g3}
£ fA8 A% S4L A3 Hetay) o wety 4%
T4 a7} TR 497 A7E B5Honk. 7jEe A7
] Hagiwara and Yuhara(1974)%= & Aute] Mol 2831
3 37 d=e) B9 2R 915 3akloln 24
Fom %3 1/30 A5 RIS o83l §4 2HNEL dg
ok 4RZL 07, 5°% 15°0) 3 Y3} FAE 10tonel] Hol 3}
%ol sSm7HAR dto] 5 Edo) Jeia gtk A Avary 21 A% A U A
A 34 49, T3 £, 450 distd A gEge 2 £ A3e Fidistw =8 g A7 A Ax9 23k
Aoz 37 £ AFoR FURlE N4 FE g T AXE A(fig)el FAE F7IF AUTE o) 3k AP
g ABTh= A5zt 3 2o] B} e Ho| = ne  E AAAZE 4L FHSAT Fg 1914 Hole 2] 3
AT Chung et al (2006} LNG 3] 2y Al2ge 7 4000mmS47mmx<700mm(LxBxd) o, d@ce] »-2e 43
LM(Linear motion)7}°] =& o] &3l APA7} daps g A ZAZE AR A oot 2x049 geo g a7)e
AN Haol chz A G 5 UASF se] G5 x4 B0mme2B0mmeA0mm , 560 280mm<]Omm(LxBH) o]k
°ol R J57he HaAA A= YIAPS FHee] 1 AE
S48 A7) 48 B ol thale) o] APe] mz 22 2B A
Askh e AP AH GEE 59 U4 sxg zase AT0N JUCE olfsin ARAE A Loy 7
A0l ABAL ik of o) B ot A AyAe  ASH) AR $H 4 G AsE Aelel) 919 Fig 2
o e N2de TS FAEF A AVE gEe A
IAAA L FAFAN BT FAT 4 308 237] A% FAA old@ USE HelSe Amplifier 2
051-510-39%5 ukihako@pusanackr 98 N3 E FHs= AFEHE FAHHh

2. &

Dot

40



A Y5l 9% s

Table 1 Date acquisition system (amplifier) specification

Items Unit Value
1~100 kHz
Samplin Hz
pling frequency (16 steps)
Maximum sampling Wz 100
frequency
Voltage measuring range  Volt 120
Resolution of .
. bits 16
A/D conversion
Compact flash memory
Date st MB
ae storage card(128 MB to 1 GB)
ing t
Operating temperature oc 0~50
range
Dimensions mm 100x50x110
Weight g 500
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Fig. 2 Data acquisition system
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Fig. 3 Pressure gauge

Fig. 4 Photo of pressure gauges setup

140

{ ]

Fig. 5 Location of pressure gauges
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Fig. 7 Photo of high speed camera

Table 2 Pressure sensor specification

Ttems Unit Value
Range bar 0~50
Safe temperature °’C -20~70
Safe overload rating % 150
Recommended Volt 1-2
excitation voltage
Safe excitation voltage Volt 3
Weight g 0520 %
Nonlinearity % 11
Dedicated adhesive - RC-19

Table 3 High speed of camera specification

Image resolution 1280 x 1024 at 1000 fps

Internal memory 4 GB

Recording rates Selectable, up to 64,000 fps

Control software MotionPro X
Camera to PC interface USB 2.0
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Fig. 10 Time history of pressure (4° incident angle, drop
height 250 mm, air pressure in the compressor 8 bar)
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Fig. 11 Time history of pressure (8° incident angle, drop
height 250 mimn, air pressure in the compressor 8 bar)
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q7)M, P .. = maximum(or peak) pressure[bar]
p = fluid density[1,000kg/m’]
C,= maximum pressure coefficient
V,= impact velocity[m/s]
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Fig. 14 Jet spray at 8°
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