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Effect of Cushion Packaging Construction on Vibration Bruising
and Dynamic Property of Apples
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(School of Mechanical Engineering, Jiangnan University, China National Control and Test Center for Packaging
Quality, Wuxi 214122, China)

Ab'stract : Effect of cushion packaying construction on apple vibration bruising were investigated in
detail, Effects of six different kinds of cushion packaging construction used commonly on the
vibration bruising and transmissibility of apples were conducted. The results indicated: for any
one kind of cushion packaging construction, the apple bruising ratios of middle layers were higher
than that of the bottom and top layer, and the bottom more than that of the top layer. The
cushion materials of corrugated paperboard pad and foam net could effectively reduce the
vibration bruising of apples, the whole protection property of foam net to apples was better than
that of corrugated paper board pad, and the partition of corrugated paperboard also had a certain
effect on the vibration bruising of apples. Different cushion packaging could reduce the vibration
transmissibility of apples on different degree.
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Fig. 1 Schematic of vibration testing system
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Fig.2 Effect of cushion packaging construction on ap-
‘ ples bruising
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Fig.3 The part a—t curve of apples under sine vibration
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Tab.1 The acceleration ratio and bruising ratios of diffv:rent

cushion packing
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MERPBIET LGS, YR IREE 0 mEE
— B RAZMaAEEM A B4 BERZ RN
R, LR 2. 73, e R R
H0.504%; M RAZEMUELEH FHERIEY
BRI ERE MR, SR Y 1. 31, ¥R
FHRAN 0.032%  XETEEANKR W LR
BEATHRENREZE. REKTXENERE. o



#F3M

FECF AN ORLANREAFRRDRG E5 DA FHRGOBA 13

BT AT 50, 4 3 e b (R, R v R S M X R
mERPERRY, HRRRRBE ARkBAR
BT REE. ATATUERA X TRAXAE
RSN &, E— S RUBOEET, TR
ERUKFIRSD & 002 w3, R A A E MR
BESHTUARBBNERIEREETREER
B4 3 B, 45 R B AR R

3 & E

BAXBRFEAR 6 MARNEHGELEH
MAXENIBERRIEREERGNE W, &
REV, E—EWARMBEEGT, RARRME

S % 3K (References)

ARG AR A A TR R 5 IR 3h b B fR
RERGERKNEN.,

1) [/ — % 52 w62 3 45 4 b o R U2 R 0 31 45
BEKBKEEXRNBGERZ . TEERYHRL
BE/D.

2) NEWAERRE, RAERNERREN
MRS R A AR E R e 551, AT LA
BHEMERORGE. HAREBHRAXMNER
BB R TR KRN,

DARFME P EREAFAEEFERGEE
NERG RSB, Iz 3h a5 L EBK, %?‘F
BREWMERNRPEBE.

[113—%, R%5H. RUEYHERELEYEREEM]. LR pERE SR, 1996.238—243.
[ 2] Singh S P, Xu M. Bruising in apples as a function of truck vibration and packaging(J]. Applied Engineering in Agricul-

ture, 1993,9(5) ;455—460.

[ 37 Vursavus K,Ozguven F. Determining the effects of vibration parameters and packaging method on mechanical damage in
golden delicious apples[J]. Turkish Journal of Agriculture and Forestry,2004, 28(5):311—320.
[ 4 ] Chonhenchob V, Singh S P. Packaging performance comparison for distribution and export of papaya fruit[J]. Packaging

technology and science,2005,18:125—131.

[51#HW . RER.IKk%.% EREIRGOVBRAFND]. FARE K¥E$H],1994,22(1):78—83.
SUN Li, WU Jin-shuang, QIU Nong-xue, et al. The law of apples damage caused by vibrating and its damage evaluation

£J]. Acta Univ Agric Boreali-occidentalis, 1994,22(1);78—83. (in Chinese)
[61FME.EH ERERRIMGEGWFE]. FibRl k$E],1998,26(4):20—24,

L1 Xiao-yu, Wang Wei. Simulation of vibration damage in apples transportation[J]. Acta Univ Agric Boreali-occidentalis,

1998,26(4) : 20~ 24. (in Chinese)

[7IRER H2H . KB KEAZHUEEEMIRS LR POmEERED]. G5 T8,2003,24(4).72—73,76,
KANG Wei-min, XIAO Nian-xin, CAI Jin-xing. Studies of the Transferred acceleration of the simulative vibration of
transport fruits[J]. Packaging Engineering, 2003,24(4):72—73,76. (in Chinese)

(8] A% . T4 RAEHPUIRAGHIERERSEFTRERI]. g% T8,2004,25(4),131—134,141,
LU Li-xin, WANG Zhi-wei. Study of mechanisms of mechanical damage and transport packaging in fruits transportation
[J]. Packaging Engineering, 2004,25(4):131—134,141. (in Chinese)

(ol %#. %% = FXAFEraRsuERSRaEsI]. 8% THE,2005,26(6):25—27.
ZHANG Lei, ZHANG Lin. Study on three cushion packaging of nectarine[J]. Packaging Engineering, 2005,26(6) :25—

27, (in Chinese)

(1ol S Mt ERRGHRD] GSEIR,2005,26(6):1—4, 11.
LU Li-xin, Dropping bruise fragility and bruise boundary[J]. Packaging Engineering, 2005,26(6):1—4; 11. (in Chinese)

[11] R, SENMRERIM]. JER VB Tk M, 1999:126—127,

(FiEmd £PF, 59



