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Design and Dropping Analysis of Package Lining for Red Wine with
All Corrugated Board

SHI Yan, ZHANG Kuo, WANG Fang, ZHANG Meng, ZHONG Ming—xing
(Tianjin University of Commerce, Tianjin 300134, China)

ABSTRACT: The work aims to more conveniently transport and package red wine and other fragile glassware and pro-
vide them with some functions like transport safety, beauty and integration of sales and exhibition. Taking 750ml slop-
ing-shoulder red wine bottle as an example, the modeling of lining structure was designed by selecting type A and type B
corrugated boards based on its stiffness and folding performance, thus achieving the lining structure by folding one-piece
corrugated board. In addition, maximum acceleration curve of red wine bottle was obtained based on dropping test of
transport packages of red wine; then solid model was established by using Pro/E software and imported into the finite
element software ABAQUS for drop simulation; finally, the response acceleration curve of packages was obtained. The
maximum acceleration in the Z direction was 215.33 m/s%, much lower than the impact acceleration in the horizontal di-
rection, namely, its cushioning performance of drop impact was better than that in the horizontal direction. Moreover,
compared with the results of drop test, the errors within the acceptable limits indicated that the finite element model built
was reasonable and this model could better reflect the dynamic cushioning property of the red wine packages in the
process of dropping. Such lining structure is entirely made of environmentally friendly corrugated boards easy to be
processed and formed. And the breakage rate of red wine in the transport process is reduced because of the good cushion-
ing properties and packaging characteristics of corrugated boards. Due to the design of lining structure with all corru-
gated boards, the defects of the traditional transport package of the red wine are overcome, and the deficiency of single
structure of the paper package for red wine is also made up. Moreover, the analysis on the maximum response acceleration
shows that such structural design can meet the requirements of impact protection when a red wine bottle is placed upright.

Wi B EE: 2016-08-24
HETH: BERAARAFRESL (51403156); RETHAAME AT TR ALY A KA F A4
iR

( 13JCYBIC38800)
EE®EN: 28 (1975—), *, W+, REFALRXFIAHK, TLXARIT AT EZTLY 55

EAHH



136 - % TR

2017 4% 5 H

KEY WORDS: transport package; corrugated board; buffering design; lining structure; dropping; ABAQUS simulation; red wine

B NATTAE TG 7T 48 s R Rl A9 A Jg 41
W H H AT o i T 2000 22 5Kk T B 55 2 i fu e
B, ITLLOZIERT i 12 e i PR PP 2R IR R
TCAE S [ WA £ 30 S5l L0306 %, ez fimad F vh
R B R AR R AR R, DT LR Y
BT 21T 1Y) e 2 o L B ARl A A
B, LU f AL R 22 R AR AR L 45 A T B
FERIME K EPS BRI ZE np BRI AL 2
X RS P o 2R BT AN AR T £ A A
/RN RSO FARTIVVEAC RO Sy AR IR 7 E
MR BY, oA S 2R I, FRAIR T 2 s ) A1
%, KRR R s AR B SRR IR H
i NG, FURS A o G 2 GG ) B (P RE AP B 114
TR AR © R 1 A A2 Tl AN ] 3 e e, HLEC
A5 ARARATE g 28 A R A LA 4 B R, SC
R PE FUAS ARARAE S AT AR, AT AR B W A
oy 3 T B B BT AT 4 FUAS 4R A £ T 0 L 2k
AT ZERE 1 BT A R R B il e . SR 243z
A RITH I AT Ansys BEALELH A 19 BRIE 525 55
AP Sch R ABAQUS AR Mk 44 i [ i
5 T R AR DL LTS 3 A 1) R

1 dBEEHaEE

HAT 7 b WAL B 2, e A g Y
Bt o HIRR R S AR A R SR B S 29 A et A /D
DRESY, L0 3 5 T £ 2 3 T R A T R 2K o e e
AR, SR K 26 o e 20 7 08 DR JEE ) 291 o3
AL B PR PP EOREN R, P 2R —E R 22 i
FERRL AT 18] e B 0 PR AP R BT, DIRE HAE R iz
WA ez Bl A K e SAh, R THRIELD
WA FER LD A ORAF I, ZLIIRDRRS R nT RE AR
%y GEARTAT PR R IRy e WA NN E = gibR e £
RIS 25 25 (3R v th R 1O 1), O 2im  A RR e R
— AR Sk s RN S TR 2 )
Aefu et

RPN RO SV S | € St e D)
PR, ZIIRHERNBAmEZ RN T E
SRS TR, SRS R AL AT Y
2% rhas i LR TT 5, I T SR R B BRI
ez i G AR AN N B G i RS A R R, 2 e
FHESAEPRE I Z 18] AR B R T, 2 s N AT R RLZ O EPS
LR TS 1A 2 ZELTI S i Y 2 RS 20
FEiH R H R B AR b ERT, BT AT RHER A
TR 5 AR, EAF A B e i ]

2 RNFERIRIT

21

TR AR At AN AR S B R R R A 3 7= )
FEA R M, aCH A B EE o, i
He 129 R 38% . FEARH St e v, LA AR AR f 2 il b
237 57%, SR UL FURS ACHCAE f B AT )iz v AL
HArsi s s At Ay A 7 B Y, A R
5 e FE RN (1B e K, SRk FLE A i, A B 2%
PERE . it vh i B8 S WL IRBE 1, (BARCHR T, PLHRSR
JERAR, EEHIEaEA R B AR R,
BEHUEAG , B%, PRGBS &, 18 A e Y
b, B RS R/N, T AC 3, BRI ICR
U, HAESFEYINT . B8R 185 A SR R 280
YRR VEARAR B, 2 A P B i) EE M RO B
SRR . g5 BTk, IR E T A
%%, XTSRS R R | B o R 2% vk RE
BRI, TR A BUEARE
TR R AL, B A FUASAE A B AR RN S ARG A1
22 BhLH

BT PR 2 S 750 mL IBJE 2000
i, H AR 750 mL 5 4 320 mm, HAESN 74 mm,
B A 530 go

1) WA E5 K . ARAE LD 2500 R i,
FHECAR 40N () HE B A S5, =4 Pro/E #fbe
Wl ZZ ehgE by, W 1a; I TR kb 28 wh &t # R
H 0920 BUFRLES Ak 454, UL 1b; H AutoCAD F-
AR %2 v a5 R ) e IT I, WA 1e.

$ |

b 0920BIZE mh&EHy ¢ PS5 M- 1H BT

Bl RS rhai
Fig.1 Graph of lining buffer structure

a W4

2) Bt IRES AR S L0 2 A P A A
A RUE 2 G s VR, DAkl G £ iz e e e 4 e 42
XA, WP 2a0 SR 0201 BYTFAEARAT, 4K
FRAN I 6 e, BARIEAEHCR ILIET 2b.



3L HoM

FUE S A TURS AU Y L1 65 N AT BT S Bk % 73 #r - 137 -

d 4

a b

K2 FRab A EOR
Fig.2 Graph of division plate and package

2.3 ZMHEMRT

CHPLL RIS A B 3 S AL, 430 R N A
ZEupgERy . BEARA 0201 B FFREAS
1) PNATZE S5 SF o R wp 2544 B P9 RF KB
> 100 mm., $ERE N 100 mm. 5 BN 356 mm, ] Auto
CAD Z:ifili) LH 1 (K BE-& Bk ) RSTH BH
T (G- B ) RSH DL 3. 2% ol 44 i 4K
e FHIEE d 9 5 mm 19 A BURCAERARM, 0 T8 T
fii, W2 P45 Hy LH mARACR BH MR 17445,
WL 4, BH T4 RS [1=1,5=100+1.5d=107.5 mm;
L=1,,=18+d=23 mm; [,=58+d=63 mm; [s=109+d=112.3
mm; [=l=74+d=79 mm; [,=15=104+d=109 mm; [;,=
97+d=100.3 mm, LH [fi £ #8453 R~} : £,=16.5+0.5d =19
mm; L,=48+d=53 mm,
| 48

ok
— Il [

356

L Il !
100
a LHJA]

b BHIA
B3 AT iy R
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Fig.5 Schematic diagram of manufacturing size diagram of
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Tab.1 Engineering constant parameters of corrugated board
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Fig.7 Finite element model of red wine package
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