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Evaluation of Free Fall Test for Container
using High Speed Camera

Kazuaki KAWAGUCHI * and Katsuhiko SAITO**

JIS-Z-0202  ASTM-D5276 2<

The test by the free fall tester has a problem that cannot simulate perfect surface drop of the container, so it
might be some influence on shock acceleration in the container, in other words, it might be lowered the precision of
the test result. Moreover, it is also understood about influence of drop angle from the following contents, the
regulation of the test, JIS-20202 and ASTM-D5276, desires no more than 2 degrees angle between the flat face of
the container and the impact surface. However a few reports about the influence of the drop angle to the impact
acceleration have be seen.

In this paper, the drop angle of container is analyzed by the 3D high speed camera, and the 3D accelerations inside
container are also measured. In the result, it could be understood that the drop angle is caused that is decreased the
peak acceleration. And it has understood that the drop angle is influenced by the position of center of gravity, mass,
drop height and dropping surface area of the container. Accordingly, it has indicated that the test result has a widely
error by the drop angle.

To carry out the accurate drop test, the drop angle should be estimated by using 3 axis accelerometers inside the
package at the free fall test.
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Fig.4 Dummy container on free fall tester
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Table 1 Packaging condition for free fall test
Change point Drop height mass Center of Gravity Base area
Standard 50cm 6kg Center of Volume 1000cm?
Mass 50cm 3kg Center of Volume 1000cm?
50cm 9kg Center of Volume 1000cm?
. 50cm 6kg Y:+38mm from center 1000cm?
Center of Gravity
50cm 6kg Y:+75mm from center 1000cm?
50cm 6kg Center of Volume 700cm?
Base area
50cm 6kg Center of Volume 1500cm?
Table 2 Drop height condition for free fall test
) 30cm 6kg Center of Volume 1000cm?
Drop Height
80cm 6kg Center of Volume 1000cm?
Base area

700cm?

avi_ty _

enter of gr
v i EERAIRER

Pk

Center of volume +38mm from center +75mm from center

Fig.6 Dummy container condition
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\/(Xc — X3 )2 + (yc —Ya )2 .
measure Analysis
place Error (%)
(mm) (mm)
Q —tan™ 2 —Za A-C 85 80.75 -5.00
SR PP AN o B
Xo =Xa) +Yp —Ya B-D 85 80.63 -5.14
A-B 170 172.41 142
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Table 4 Error of analysis angle

z Real angle | Error angle | Difference
(mm) | (degree) (degree) (degree)
0 0.00 0.00 0.00
1 0.67 0.71 0.04
2 1.35 142 0.07
3 2.02 2.13 0.11
4 2.69 2.84 0.14
5 3.37 3.54 0.18
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Fig.16 Impact angle by base area change
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Fig.18 Impact angle by drop height Change
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Fig.19 Estimate of impact angle and

acceleration ratio

20
10




1)

2)

3)
4)

5)

6)

JS 2005
p.940(2005)

13(5) p.303 2004

26(10) p.977 1988

6( ) p.33 1988

54

2008
2009

63

10
1

20
16

212



