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Experimental Research on Drop Cushioning Performance at the Edge of EPE

SHEN Yi—qi, KANG Yong—gang
(Tianjin University of Science and Technology, Tianjin 300222, China)

ABSTRACT: The drop cushioning performance at the edge of EPE was experimentally studied to verify the limitation of
the current calculation method for edge drop equivalent area, and to explore a calculation method for dynamic equivalent
area. By conducting dynamic impact tests, the effects of three different contacting forms including edge contacting, V type
contacting, and edge contact with corrugated paperboard container on the equivalent area were compared, and the
relationship of the side—length and edge—length in the edge cushioning structure with the cushioning effect was studied.
Acceleration level-static stress curves obtained by dynamic impact experiments with three different contacting forms
showed that increasing side—length in the edge cushioning structure lowered both the acceleration and static loading under
the condition of constant equivalent area, whereas the change of side—length had little contribution to the cushioning effect
in actual application. The existing theory cannot be regarded as a reliable method in edge drop calculation in cushioning
design. Change of edge length possesses more cushioning function compared to side length in edge drop state of a
packaging.
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Fig.1 Impact direction and projected area of edge cushion
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Tab.1 Sample dimensions of the same equivalent area

' K 8 /mm ¥k Limm B/
Ae-55-193 55.0 193 16
Ae—60-177 60.0 177 16
Ae-80-133 80.0 133 16
Ae—-100-106 100.0 106 16
Ae—120-88 120.0 88 16

F2 REBRKHIXERT

Tab.2 Sample dimensions of the same edge length

G’ WK S/mm  ZMHETMARA/MmM® B
1.200-40 40.0 113137 8
1.200-50 50.0 14 142.1 8
1.200-60 60.0 16 970.6 8
1.200-80 80.0 226274 8
1.200-100 100.0 28 284.3 8
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Tab.3 Sample dimensions of the same side length

%y B Lmm SRR A/mm® B
8 60-120 120 11313.7 8
8 60-140 140 14 142.1 8
8 60-160 160 16 970.6 8
8 60-180 180 226274 8
8 60-200 200 28 2843 8
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Fig.2 G- 0. curves of V contact group
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Fig.3 G- o . curves of edge contact group

2.3 BRMBKBENRZERESEHIER

TEBGE R R MBCE AL A I, 2520 iUk
AR MY TR T35 07 VR RN S >4 e T AR 7 1 1Y
SERST N ILIE 4 TN 5. TR S IE R L i B R TE
J7 3 R AR X 32 T B AR mAR N %
KA 2 BT AR 2R . BRI AR
ES 2R inlinor L M0 S W U G ke AT
R TR R AS B 3 e 52 182 AR AR

1501 ©1200-40
= 120050
20 1301 41200-60
il =1200-80 2
& 1105 21200-100 R
=
2 oot
2 A
o] S T
o2 5 4 5 6
T 71/kPa
a ZM Y E IR
1507
0 120040
& 1307 =1200-50
= +1200-60
% 10 =1200-80 Zd/:
z 21.200-100 S
= 90}
B g0l
YT 2 3 4 5 6

Hy 1/l Pa
b SE Y R

K4 BOER SR T AR 2 B AR £

Fig.4 Test curves with varied equivalent area at decided edge length
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Fig.5 Test curves with varied equivalent area at decided side length
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Fig.6 G- o . curves of edge contact with corrugated paperboard
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