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Table 1

Missile’s level in ASTM E1996-04

L~

ME (E&E, )

e R i

A fiEk (2g+5%)

2 x4 K (910g+£100g, 52.5cm=100mm)
2 x4 Mk (2050g+100g, 1.2m+100mm)
2 x4 fikF (4100g+100g, 2.4m=100mm)
2 x4 fikF (4100g+100g, 2.4m=100mm)

m o 0w

39.62m/s(130f1t/s)
15.25m/s (501t/s)
12.19m/s (40ft/s)
15.25m/s (501t/s)
24.38m/s (80ft/s)
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Table 2 Category of buildings and missile7s level in ASTM E1996-04
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a. Texas Tec.
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Fig.1 Overview of air-cannon

b. Front view
Photo 2 Air-cannon

Photo 6  Specimens on the holder

Photo 5 Laser pointer
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JZ & 16mm
E£E 99.8mm
H X 125g

Photo 7 Configuration of missile (lumber)

Photo 8 Screan

Table 3 Missile type and speed in ISO 16932

o HIE(H g ST Hi B o
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0 D 4.1+0.1kg 24.4m/s
0 0.05 0.1 0.15 0.2 (hARE) (£1%LLA)
P (iPa) D 6.8+0.1kg 22.4m/s
Fig.2 Reation between pressure P in the air (RAF) (£2% VL)

tank and speed of missile V
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c. Type D with 119kPa
Fig. 3 Speed of missiles ; o
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a. Type B with 39kPa
Fig.4 Speed of missiles ;
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d. Type E with 54kPa

: measured data, with 4m barrel
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b. Type C with 95kPa

: measured data, with 2m barrel
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Photo 9  Series of pictures of missile captured by high speed video camera (1/10000sec)

Table 4 Difference of missile speed with measuring devices and positions

Yot Y — FHRE E T AT A i By DS Bl
WX B E 7 %; ENLE £ TOMH
(m/s) (2 & B (m/s) HfE(m)

24.3 32.9 1.35
24.6 33.2 1.35
24.5 33.2 1.36 1.8
24.4 33 1.35
24.3 32.9 1.35
24.5 33.2 1.36
243 33 1.36
24.5 33.1 1.35 3.6
24.6 33.2 1.35
24.5 33.2 1.36

) HEL  BEEET A A TICLDHE S E I L D E
(B & 4.1kg, £ 1.83m OARHDOMAEf % 119kPa THH L7254

0=~H 40 =~ H 340 =~ H 1070 =~ H
Photo 10  Series of pictures of impact test on laminated grass by high speed video camera
(1/10000sec)
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Performance of an Experimental Air-cannon for Impact Resistant Test of Cladding

Takashi MARUYAMA, Hiromasa KAWALI, Hiroaki NISHIMURA* and Masato KAMO

* General Building Research Corporation of Japan, Japan

Synopsis
We manufactured an air-cannon, that is a missile-propulsion device, for the impact resistant test
of cladding against windborne debris. The air-cannon consists of a compressed-air supply, pressure control
and release valves, a barrel, a support frame and a speed-measuring system. Sets of photoelectric sensors
mounted on the barrel are used for measuring the speed of the missile. The cannon is capable of propelling a
missile at a specified speed and orientation towards a specified impact location. We calibrated the speed
measuring system by a high-speed video camera. The fastest speed was 75m/s for a 3kg lumber. Tolerances

for the measured impact speed were satisfied the specification of ISO16932.

Keywords: Air-cannon, Missile, Impact resistant test, Cladding, Windborne debris
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