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Abstract

The maost important thing for cushion packaging design of products is the physical properties of the cushioning
materials. For the cushioning performance analysis, the dynamic cushioning test, which is based on the real
situations, is generally employed. This study was carried out 0 develop a low cost multi-purpose impact tester
which can test a wide range of materials from thin to thick packaging materials, and can also analyze the shock-
absorbing characteristics of materials in various aspects. The designed tester was verified by the differential analysis
between measured dynamic stress and caleulated dynamic stress and by the analysis of the results obtained from the
existing tester. According to the aforementioned tests, results were relatively coincided with each other.
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Fig. 1. Test method for dynamic cushioning properties.
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Fig. 2. Designed dynamic cushioning tester.
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Table 1. Specifications of designed dynamic cushioning
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tester
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{A) Tester

Type Free-talling type

Max. specimen size” (1160 (WL60 % (T)3~100 mm
(max. specimen arca 0.0256 m’

Weight of drop-weight 1.5~80 kg(static stress: 370~30L600 Pa)

Drep height 200~3.500 mm

Mensuring elements aceeleration, dynane deflection
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Supported mass SO times the max. mass of the
drop-weight

(NOTE] HASTM D596 (LI0T.6x (WHL01.6 mm

(B) Analytical software

4 A gkl Operaling system Windows 97

(1) acceleration - dynamic deflection-time
curve

J max. acceleration-static stress curve

dynamic max. strain-stanic stress

curve
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Measurement & (4) dynamic stress-dynamic max. strain
analysis (5 cushion factor-dynamic stress curve
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Table 2. Basic numerical algorithm

I A 2.3 (1998)

Items Numerical algorithm Unit Remarks
. ) to P . . N
Velocity (v) V=V<'+EJU Gdt (vo = - V2gH) m/s v=velocity change after contact
. . (ix=peak acceleration
Dyvnamic stress (o,) Pa P
[3.=dynamic max. deflection of specimen
Restitution coefficient (¢) % i=elasped time after contact
/ ti=lime at dynamic max. deflection
Static stress (o) Pa t=lime at separated instant between drop-weight
ey and specimen
Cushion factor () .
A=gpecimen area
Energy (F} It Weweight of drop-weight

Dynamic max. strain (£,)

H=drop height

T=thickness of specimen
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Fig. 3. Functional block diagram of cushioning proper-
ties analytical software.



Fig. 4. Acceleration-time and dynamic deflection-time
curves displayed on CRT.
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Fig. 5. Relationships between calculated dy-namic stress

and measured dynamic stress by force tranducer (spec-
imen, FPU: density, 0.034 g/em’: drop height, 75 cm).
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Fig. 6. Relationships between acceleration-static stress
curves by designed dynamic cushioning tester and CST-
320, respectively (specimen, EPU: density, 0.034 giem’:
drop height, 75 cm).
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