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Research on the cushioning performance of expandable polyethylene
structure based on fruit packaging

WANG Zhang-Ping”, YANG Chuan
(Changsha Normal University, Changsha 410010, China)

ABSTRACT: Objective To study the structural properties of expandable polyethylene fruit buffer packaging.
Methods On the basis of the round structure and square structure of small and medium-sized fruit packaging, the
static load test and drop impact test were carried out to analyze the cushioning performance of the expandable
polyethylene structure while the relevant size changes. Results ~ With the increase of thickness and width, the load of
expandable polyethylene element structure increased and the peak acceleration decreased. When the aspect ratio
changed from 0.15 to 0.2, the net increase of load tended to be stable, and the load growth was stable, and the bearing
capacity and impact resistance of circular structure were better than that of square structure. Conclusion In the
buffering packaging of fruits, the geometry size of the structure shall be designed reasonably to give full play to the
buffering performance of the materials, improve the cushioning performance and material utilization of the structure,
and realize the protection function of the buffering structure.
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EPE #1Bl: %R 2.9x1072 kg/mm®, BPERE N 3
Mpa, JUFALEN 0.001, FZEAEEN 10 mm, >k [ K IDHESE
MR R A H

MEGA 1510 H. 77 BRI IR HL(PF rE Z WL B AR A B
v )); CHY-CA W EAL (B R 22 6L B R A FR A A,
DZ-217A B ¥x LB AL (AR FET KR 3 R A,
211-104EK T3 RCHAR S Bl v 42 e 43 A BRA |
22 EBESESHEZTE

1) K FEHE R

3 SV R B RN B B 1), T RO e 7
K] 3 A& RSE, BOEBE IS E] 0.01 mm.

2) JEREE

FE AR SRR — BT RIS, R Az )
(0.20+0.01) kPa By FEAR 2, 30 s J5 1E BRI AT AL
DUt O A )RR, BT3RS 5051 0.01 mm.
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FE4RE ) 78 H F 7 BB IS ML Xt BPE K RAU S AR T
RS SN, FEAARFEA/NT 54, SEEGETLL(1243) mm/min
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SLuG, AR R R AT 560, IR LA R p
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it I GB/T 4857.5-92( 11432 iy 0 2 A % 1000 7k )
PR, B S LR 600~1000 mm, Jff4A% s &
T HITE ML AR b, D % i B 2 45 F e IR s
NG F RS AR AR A B, 22l ook B i 26 7).
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3.1 EPE B4#

EPE # RSB AT 0.025~0.1 g/em®, JEJE 254k 3
7 10 mm F| 60 mm®, BT EPE J& TAEL bk, HaknF
-fiAg M2 A E VIR R ARAE (B 1), AR R R
FEMEM RS T HESCRAEWIEN . H, 7655 Hr e |
B RO LA R 15t B (2R M 3 40 55 il AR 4 1 43 ) 9 B
O BR A, B 5T 4548 B % b RED
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Pl 1 EPE #ifij-nrRe MLk
Fig.1 Load displacement curve of EPE
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R 75 1A AL A 5 4 1 B AR AR Y . AR SC AR AN E A
50~150 g [/ NRSE K SRAL R A, #il4E R S8 50 mm
x 50 mm [ 77 BG5S (B R AR ST R 85 mm x 85 mm)Fll
HZEN D=50 mm WYEIBILGEHIRREHR TR 82 mm x
82 mm)IAFE (& 2) AT EIES FRAR S ARV S50, BFSTR
JETE 10~60 mm, FEEEFE 2~10 mm AR Ak 6l 2% b 25 ¥ 14
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3.2 EPE B TZ5mIEeSELE LA

TE 7 R R AR R g op, e e O RREEE T 3
SN BAITAS R R ERE ), R 1R 2 ﬁj\%lljﬁ)i'ﬁjﬂ 50 mm
x 50 mm {77 T2 R A0 (58 50 45 Ay AR T i B S JE 47 £k
BT OL, 2 3 A1 4 2050 2 FhEEF e A RS LT,

%2 EPE HLyuZ5Hy
Fig.2  Unit structure of EPE
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Table 1 Load change of square structure (n=3)

BAF(N)
JEREE T/mm
FeE d=2 mm e E d=4 mm e E d=6 mm e E d=8 mm F&E d=10 mm

P E{E 76 91 178 221 225

10 7 3.16 3.81 13.67 12.98 12.91
ERME 93 145 206 305 334
2 i % 4.18 9.21 15.86 9.57 12.35
FHME 157 222 287 413 476

¥ i 2% 2.96 4.68 7.87 11.25 9.71
FHIME 194 298 353 515 737

0 7= 1.65 5.63 8.21 11.52 9.87
ERME 225 334 476 637 904

Y i % 4.65 3.01 5.84 12.35 7.68
FHE 309 387 584 764 995

o0 i 2% 1.58 4.26 5.69 8.21 11.05

#x2 BERSEHNETELE
Table 2 Load change of circular structure
BAF(N)
JEEE T/mm
FeE d=2 mm e E d=4 mm e E d=6 mm e E d=8 mm F&E d=10 mm

A 89 106 189 277 393

10 7 1.32 1.17 2.56 3.58 5.69
A 105 215 349 465 596

2 Ty 3.26 5.24 8.27 7.85 10.21
FHME 179 314 533 608 752

¥ i 2% 3.28 2.01 8.95 8.21 11.27
FHE 245 427 629 798 942

0 I 5.26 4.17 3.65 13.07 7.36
A 308 561 702 925 1141

» Wik 2.56 8.19 5.36 4.99 14.01
60 EHIME 412 707 814 1036 1281
i 22 3.69 8.51 12.03 9.87 11.25
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Table 3 Net load increment of square structure
G (N)
F& B d/mm
T=10 mm T=20 mm T=30 mm T=40 mm T=50 mm T=60 mm
2 0 0 0 0 0 0
S 15 52 65 104 109 78
4
VS 0.85 1.09 1.38 0.89 1.01 0.69
A 87 81 65 55 142 197
6
ik 1.21 0.61 0.34 0.12 1.02 0.27
SEH{E 43 99 126 162 161 180
8
ViE 0.33 0.55 1.32 2.36 2.04 1.98
FIE 4 29 64 222 267 231
10
Ji%% 0.05 0.69 0.32 1.65 2.18 1.58
F 4 ERLSEHMFETEEE
Table 4 Net load increment of circular structure
K EN)
Te ¥ d/mm
T=10 mm T=20 mm T=30 mm T=40 mm T=50 mm T=60 mm
2 0 0 0 0 0 0
FE 17 110 135 182 253 295
4
F2% 1.32 2.10 1.02 1.88 1.69 2.36
F-H{E 83 134 219 202 141 107
6
Wik 0.96 1.37 1.87 2.08 1.47 0.99
A 88 116 75 169 223 222
8
JiE 0.58 1.49 0.69 3.97 2.53 1.96
T 116 91 144 144 216 245
10
Vi 1.46 1.01 1.68 2.01 2.36 3.26
7 -
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o R 55 /mm

B3 20mm BRI B (n=3)

Fig.3 Displacement of the structure at a thickness of 20 mm(n=3)

4 JEEEH 50mm BFE5HE I 02 35 (n=3)

Fig.4 Displacement of the structure at a thinkness of 50 mm(n=3)
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3.3 BILEHEIESE AR ERE

ENT 7 Y G5 T Y 25 A R K R AL A, AR IR
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Fig.5 Time acceleration curve of width variation of square structure
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Fig.6 Time acceleration curve of width variation of circular structure
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Fig.7 Time acceleration curve of the same size
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Fig.8 Time acceleration curve of the same size
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