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Derivation of Damage Boundary Curve by Drop Tester
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It is important to evaluate the shock fragility (i.e. to derive damage boundary curve, DBC) of products
with the shock test machines when packaging cushions are designed. However, shock test machines have
not been used widely in all industrial fields. Moreover, product designers perform the shock test (JIS C
60068-2-27) and judge the product to be good or no good. As a result, package designers are not able to
utilize the results of the shock test for designing packaging cushions, since the results do not include its
critical velocity change. So, we developed a new practical method for deriving DBCs easily by drop test,
which includes new concepts, namely, specific velocity change and specific acceleration. In this study, we
made the cushioning performance database of cushions that is attached on the bottom of products when
dropping the product. Moreover, we conducted the shock test of DVD player according to this method in
order to confirm that the DBCs can be derived practically. Lastly, it has been shown theoretically the
validity of the new method..
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Fig.5 Drop test to evaluate fragility of a
product (DVD player)

Table 1 Test specimen (DVD player)

Manufacturer Domestic company
Size 225x235x52 mm
Mass 1.2kg

Table 2 Results of the drop tests without
cushion

H (cm) V (m/s) Observations

30 2.43 OK

40 2.80 OK

50 3.13 OK

70 3.71 OK

100 4.43 Malfunction of “Play”
140 5.24 OK except the above

180 5.94 “Disc tray” does not

open.

Table 3 Results of the drop tests with cushion

H A vV .
(cm)  (m/s?) (m/s) Observations
30 847 3.85 oK
40 943 4.45 OK
50 1051 5.00 OK
70 1303 5.95 OK
100 1799 7.18 OK
140 2766 8.60 Malfunction of
Play
180 4253 0.87 OK except the
above

Table 4 Allowable value obtained by the drop
tests without cushion

Drop
. V A
Damage height N i
(cm) (m/s) (m/s%)
Malfunction of
“Play” 70 3.71
“Disc tray” does
not open. 140 5.24
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Table 5 Allowable value obtained by the drop
tests with cushion

Drop v A DBC
Damage height N )
g ( Cr%) (mfs)  (mis?) A, v,
Malfnctionof 100 718 1799
ay
“Disc tray” does  Over Over Over a v
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