m 3= % #f PACKAGING JOURNAL
2017 FE £ 9% 5 4 HIVOL. 9No. 4 July 2017

— 2P s e e BB LR 2y o

doi:10.3969/j.issn.1674-7100.2017.04.001

FEE I BV W E.
1. BHKF

QR TALBT T

J &R ki 519070
2. BHKF

o LK 5 MR

JHREBSZRELLRT
JTF&  zRiE 519070
3. EHKRF

BT FROEL

MR EEEET

J#&  zRiE 519070

B AT EL

0 5§

WERLSPS R 35 2 A7 125 i 0 2 B A2 ) A R ML
A RE, TIMSPAL THUARS . fesiad fir, %
AT M P25 it is i T HIRS, I DS RS
SRR MBI PR SR, LR R £
J2 MR i 5 %) WP R A T BEATLARR B0 R 1 B
I8, BEAFT 1A S B AT LI X R AR
PRI

PG R R U R A T A
J1EPEREREIE, RERMARRICE:, s,
Bz Wy T R A MR PR R, A
o ATt T 28y AT b, e RPN g 0 A
AT a5 . R ESE A ORI BRI
PET ( polyethylene terephthalate ) MU, 75 %] 1 %
RESR O (0 BE SR B MR . AR P X R 1Y)
A AR TP B ARk s A BROC T, 153 T
R Simmnng 4y - it ik RSN Y RAA IR
JUHEAR UL ML A L PR B R, R MBS bk /K ik

VAZ R B AR B A R R R AR A R, B FALIR B K
SAT RS e A, XIS RN MEHBMG K L — U LKA
RIHl, bR EFEMG RS Z 22 U ERAFEIER, RSB AR R
HERZ BN ERIAFIZN ;5 RIS by 6 3K U P B A B B AR 0
L (J0%F) 5 A Weibull 541 L ER#RAFERHH T REE
LR RE N T . ER A ik JE e K F BT ST 4E R 2RI ARG A

KR IEMA RS, EHOEET; MAIRS); SEsH
hESZES . TB48; THI13.1
XERHRS: 1674-7100(2017)04-0001-09

XHERARAERD: A

61 CHt, FRPIREE S i 5) . FFMESFN R
FHA R OC AR L T i A 2 72, A TR
PR FIEE 25 T X S 38 IR s . s 2 L )
KR BRICIE A TSR A SE b . R L
SR AR 2R R R, R BN ) AR
FEJRIRERE A A0 b, Al i R A vl s/ N T S
A BRI AT ] H i R AR R

] PN b2t ko 7 il A 2 e HE RT3 i e R AL AR
T TRFFE B2, K. P. Thakur 28 A ™ #7704
(2T 2 RN B (AR MR N R, XAk
IR AL HEA T RERLIR S A BROCIE iz A
A, V. Rouillard™ >R FHEIUE /3 M B 5% HE A £ 256 BT
FERENLIRSN N BN, J L Y PR B R %
WA RO, ZRmER O X TR - AL R Gt N
Mg P Ol A i B A 8 T 8 i g Ay
T, C. Bernad A5 A U SRHT 6 4~ H HUE MR 3h &
e T HERDAUE BT AR, S RIBENLIRS T
MRSGRAZSE. A. Jamialahmadi 25 A " 4543945
FMBENIRSNIRE, FIFH 1-Scan R G452 T 4CAEH2 il i

Wi HHE: 2017-06-12
BEE£WMB: EEARBAEEEIHE (50775100)

EE® . Edfh (1963-) , Y, WA, BRAFEEE, W1, WLASm, FZNF-MEENP TR A
B F AR MIEF S5WF9Y, E-mail: wangzw@jnu.edu.cn



m € %= == § PACKAGING JOURNAL
2017 £ £ 9% 5 4 BHVOL. 9No. 4 July 2017

WIS F7 o 5 SR N SR A B A2 S B AL T
Jili, WESE JRHERSMRAS O, R F i IR
AP E, I FERZ, hRER RN, Wi
HEAE N U S D 2 MR 1) 51 AT B R SR T 1 L R
REMFATIRIOBISE , T DR G A5 55 AT g B 1 G
R, BR—EIRMAFEEN, ZEHEM N E R
DR PR Z A A R = T IR IEAAN, & 2184
A g X HALRATURAT e, E AR A HERS A
BT TREALIR ik BG, 19 80 TR [R BE LR sh#ih
T ARAR il 2 R ) A0 SRR o AT 2R L SR K
SIS ATE R T S T IR in e i 1)
SR A SR sty vk

WELYES L ) 2 6 32 i PR G I I Sl i) 1o B — i )i
HIsoTH AR S, MOCFRXIr MR 245211, B
AR SC L == )22 M0 MG SR R ] e A i L R OT h
FFExt 5, WM HAE 2 FEEHLIERE (BRAE
FTERIR A HGE ) 2 Ry =8 (R A
ZU50) R AYBENLIRSIRR: , LAY A M f) 3 i f 2 5
TR AR AR
1 RiEit
1.1 R R5E

T30 P 0 A A 2 P 24 TR 2R T ALY 114 3 S
HRELRL AL, WA PR SRR A A
T A BR A F] AR SE R 535 mm x 355
mm x 320 mm, J5i A 1.85 kg, PP [ BEORE w7 ( 2k
) AR E], BRI A 0.98 kg RLE
EERER 24 JHMPT Y BTN 25.4 kg PRI RS
7= A 2 & Lansmont 2 H], -5 5 Model 7000-10,
WUERTE I 1~300 Hz, e Kz R 9 780 N,
1.2 HERENKIRESH

1) s

W = )2 MU A e A s L O E TR A
HUAL R, AR E YRR AR A 6 AN MU 1 4 5
[P I R A i, I SR R AL
AT JZ R ) e o AP R T R o Sk T fii
IR, XHEEZ 6 MNP 140 5o IHE AL R
A E L B R R E AR 1 TR

TR R 2 AR g 2 ST ML e A A2 i LT
PGP, IS bris i A ot R 4 0 E
T BRBHBRE L X ML e A S it T
BT ARSI 196 N,

b) WP
1 MEEEERBEEMEREE
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Fig. 3 Acceleration-time curve (unrestraint, modified ASTM truck transport vibration spectrum excitation)
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Fig. 4 Acceleration response PSDs ( limited band white noise spectrum excitation )
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On Random Vibration Response of Transport Packaging Unit of

Three-Layers Beer Bottle-Turnover Boxes

WANG Zhiwei"

3, SUN Jun' **

( 1. Packaging Engineering Institute, Jinan University, Zhuhai Guangdong 519070, China; 2. Key Laboratory of Product

Packaging and Logistics of Guangdong Higher Education Institutes, Jinan University, Zhuhai Guangdong 519070, China;

3. Zhuhai Key Laboratory of Product Packaging and Logistics, Jinan University, Zhuhai Guangdong 519070, China )

Abstract: The random vibration characteristics of transport packaging unit of three-layers beer bottle-turnover

boxes were investigated. The experimental results showed that the vibration of beer bottles in the top layer was mainly

controlled by the first resonant frequency, the vibration of beer bottles in the middle layer was mainly controlled by

the lower order resonant frequencies, while the vibration of beer bottles in the bottom layer was mainly controlled by

the higher order resonant frequencies. The acceleration peak distributions of beer bottles and turnover boxes were of

Weibull distributions. The top turnover box and beer bottles in the central position of turnover box underwent larger

and broader acceleration levels. The result obtained has practical implications on the storage and transportation of beer
bottles.

Keywords: beer bottle-turnover box; transport packaging unit; random vibration; peak distribution



