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Creative Design of Pallet Structure Based on Pallet Application Status

SONG Ai-hua
(Changzhou College of Information Technology, Changzhou 213164, China)

ABSTRACT: The work aims to study and solve the problem of mismatch between pallet size and application scenario.
The pallet structure of metal material was creatively designed. According to the different requirements of the use scene,
the length or width of the pallet could be changed on the basis of the original pallet size, and the pallets with different
specifications could be derived. The design with variable pallet sizes could solve the problems of the pallet application
well, improve the applicability of the pallet in different scenarios, enhance the matching of the pallets with the stored
shelves, the handled products and delivery vehicles and improve the standardization of the pallets. It was beneficial to es-
tablish a pallet recycling system, improve the utilization of pallets and the efficiency of logistics operations, and reduce
logistics costs. The metal pallet based on the variable-size design has better bearing and safety, and it has good market prospects.
KEY WORDS: pallet; size; standardization; logistics efficiency; logistics cost

F39%F 21

BEH Py s sh H i 8, Rl —al — i A
J&, Yl S HARSE, FEREAE P O OR R B
Mt FERAE Y i B AR R s oT, fEiE
. G, Kk . REFEDRSHTPEEA
Rtk . W B A SCHEAE T, X B s AR AR
R RA R R CEE . JERAER HIE R
PEHT, REEAE T HER B RUAR RF SRR BT 2L | iz
7 AR L BT AR RILE . HATFER
RS UM — B [ A2 1), 3 S — ol RS FE 2R A (]
PRI A 220, il 3l B g 25 S [ B

Wim B EE: 2018-04-19

WEOSERE, BT ROFEELARS A2, T8 AL I 4 E
BRI AR B, T B [ ok F) A FREAR SRRSO T TR
FREGFAGE =S 0] o B pEl PO BRI RLRE TS
AT AR | iz 5™ . SREA | 1B T A AE AL
B, 5 AR, AMERRIC TR R A, FRIT
TR, 7 TR, T H AL S i
TG, MO T AR A o fEFERERRTE L, B
AT A9 BRI R v | LA H 5 Sy 25 00 ST A R o A o 25
WAGE—, i HACELM R AR, &A1 [FE PR
Yrii ot ks ok, Pk, TP AT n]

HETWH: 2ok sAAHS$FEEZTANTR (2018ZDID-B017); T HER T FALHAFHE4FEFANZE X
A (2017ZSTD035); % MAZ &I LFE K FEMAF SR A (CXPT201702R )
TEEEN: RE4® (1968—), ¥, Md, FNELERLBERFZRANT, TEHATOAMATE, S35 E,



$£39% HF21W

KBRS . T HCELRLTLRGL B L4 55K ) B e S127 -

ARV WAMRA B LR a1 i A Mty
RO EERD b, SHMDEFH I, x4 )R
FORHE R R T4 T al AR B E ST

1 &R

1.1 EENMEREAESE

FATHREFE M R S 2, BZOREIM R )8
FERE SRR G4 BRI S AR AR 7L PRI
ATE, A FEREA SR WA R, DIRFEE 1,
s (EZEEMERDE) IE, BRI R
T PHAMIFERE, PO (R RS R, ARFEEK
WM JR , =4 iUk | R SE, TSI B Al 2 4

AR RHTE . SRFTR B AXT L, I
1.

F 1 AEMEHEEMERSITEE
Tab.1 Comparison of advantages and disadvantages of
pallets made of different materials
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Tab.2 Pallet application area
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Tab.3 Proportion of output of pallets made
of various kinds of materials
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Fig.1 China's standard pallet market share in the
first half of 2013—2016
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Fig.2 China’s standard pallet yield proportion in
the first half of 2013—2016
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Fig.3 3D schematic drawing of metal pallet
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Fig.4 Top view of metal pallet
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Fig.6 An enlarged view of A in Fig.5
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Fig.7 Contour of pallet static constraint method
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Fig.8 Contour of pallet dynamic constraint method
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Fig.9 Contour of column bending constraint method
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Fig.10 Contour of column shear constraint method
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Tab.4 Pallet static load test

R A% 3% /mm i AE N J1/MPa
1000 mmx800 mm 0.0832 0.000 12394 22.671
1000 mmx1000 mm 0.091073 0.000 128 71 24.356
1000 mmx1200 mm  0.24215 0.000 162 48  30.684
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Tab.5 Pallet dynamic load test
ES 2 BZE Ry
e /mm (x107%) /MPa
1000 mmx800 mm  0.009 822 3 3.4972 6.8432
1000 mmx1000 mm 0.013 283 6.5259 12.697
1000 mmx1200 mm 0.036 17 5.6755 11.024
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Tab.6 Column bending test
FERFAE A5 JF /mm N AR i J1/MPa
1000 mmx800 mm  4.3661  0.000 761 58  139.81
1000 mmx1000 mm  1.3914  0.000 413 76 78.696
1000 mmx1200 mm  3.8873  0.000 845 09 155.14
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Tab.7 Column shear test
AR 3 A 3
fea (XI(T:SJI//mm (XELI‘OY: D) /%I?’:;
1000 mmx=800 mm 3.7358 8.6463 0.17293
1000 mmx1000 mm 3.7767 8.7537 0.17507
1000 mmx1200 mm 3.7811 8.8399 0.1768

WIS BIE AT, R RKREARATHERT, ME %S
JE M 800 mm K FIHFE] 1000, 1200 mm, JCig e
ARG S ST, WIRNIBA BRI,
(R, Bk, B EAER /N T
R, AU, ARTE L sh far g g i R, A
(R I A8 RIS, 78 K o FE T 3 UG, AR e F s i
RN O RSNV AN £ A S RE A S VAP R0 | o N

DL LRSS FASTE | B AE | N B I S
T = Z AR B AR DG o 3 BB 78 T 4 AR



$£39% HF21W

KB ST ATV TR SLROFC S48 1 0 Bk 131 -

HA 4 BRSO, I = [ ERAE TR R,
UnSRSEBR AR T AR LA T 2 Bk R, L R 7 1k
&, BEAS AR B B

3.3 RitElEE

AT FCE A A AL BT, T DA A R
A RS RO T AR M, B FOEL AR A T 88, 4R
FeR M A, IS FC A A % Ik
A B FHERAR AL A e O Ay B T A R
HH RGeS i i A B A SRR AT SR TR
i L AR, R ARG WAEE, B4
HAE ST B ], AR L FIEAL, X THeE £l
RAWFFE RS T Mak 51 ERER .

3.4 AT

BE XTS5 ARG X A BSR4 8 AR A H g
WA RMER BT, BT 42 @ A BT S A7 R ] 4
Wit, S T RS AR RIS, JEEIE T
REAY TR BRI, A ES TR T, AR
JRHERE A, BRI ARIEE R Bz A
AL AL BB LR A IR 1E ) AniERLIE M E R (Bkiz
R FFE R ) AR ERLYE , X RSE AT AR B T
& EA BT T Tikge e, 2R, A
B AR B 2 Ak L AT RS AT AR T R
RN AT B RN &, T HATRXT™ 50T 05
BT TARGF TN

4 RAIZERVMHREEN TSI =

PEREE P R R, HECM+ . B . K3
Wi . mIPBE SRR T R E 25 kR X
Prim Sk i &, R ARCR R R R A SCHEEM H AR, f#
W B T AR AR R R R R rp 2 S
WERH, B SR i i s A RET L B R 1
K&, Wrm—A2mskiE, —EZRHA WA AR
DL K AH 56 B FLAR BC 22 A K ST T DL B B2 e e Wi &
JEIK o Seith %z ik R R0 9 i FE S A AR Al 7K S A 24
=, R 80%MY T il B Sy i Sas 2k, WA R B
AR 2 T 80%, H AT &t 51 5 4t #kia
OB 2553 77%, MFREAR 10%., A%k
Won, FEEYREC s FAAE 6.23 Eon, HFETE
FeHWHZE FAE 1 3ot FRIEY I AE 28 12 Hi A
2.37 JURBLEAERE W E ER AT 1 0T, Ht, ReFa]as
() 4 & W FE BEAE Y T TG sh i E EE A A,
HEEMMEA, 0L E BT AR A Ok

5 451

e — A E R PR ALK, SERA
AR MBI EK e — A B AR S . BEE

22 T A BRACHE R A A W7 T PR A <7 — e R ) T
AAEE 5 PR 53 5 I PR bk & Jig , FERLA0
5 HARRE, FERARAL A RCR MR bR AR 25K
MOk s EATEAGE - T Wi s, dis
TS, IR EREE T, NIRRT
L5 AN [R) BR T T BB BT 58 RN T BIE S S A
PRI X

S -
(11  R¥E—. PEISETHM] st o E b E S,
2014,

WU Qing-yi. China Pallet Manual[S]. Beijing: China
Fortune Press, 2014.

(2]  ZAWIER, Boulifh. 6 8 3 HI0E R 1 & e SR

KHEBMARNZTRI. R TRSEH, 2016,
38(4): 7—9.
LI Ming-zhao, DUAN Pei-you. Research of China
Pallet Pool Circulation System Development Present
Situation and Restriction Factors[J]. Logistics Engi-
neering and Management, 38(4): 7—9.

[3]  NHEEE. ILZEWUR N A Al B R A K e At
W WFEHE, 2017, 40(10): 16—18.

LIU Yan-xia. Problems and Development Suggestions
on Pallet Sharing Between Enterprises under Shared
Logistics[J]. Logistics Sci-Tech, 2017(10): 16—18.

[4]  #A%E4E, XUMCGE, BROGIR. — o 20 nl i 4 0 55 T 8
BT S ST, 2 TR, 2016, 37(11): 115—121
YANG Ju-hua, LIU Lin-zhong, CHEN Guang-wu. De-
sign and Implementation of a New Kind of Extensible
Pallet[J]. Packaging Engineering, 2016, 37(11):
115—121.

[5]  #EI5Ae, RAIE, Bk, 5. ] i = e A
BTSR[], P EYR SR, 2015(11): 74—75.
HONG Fang-hua, ZHU Li-jun, GU Yi-feng, et al. De-
sign and Application of Adjustable Dual-purpose Steel
Pallet[J]. China Logistics & Purchasing, 2015
(11): 74—75.

[6]  ZEakuk, 22, XHdl. BESFEaA BRI &k
T[], B3 T, 2018, 39(5): 126—131
LI Zhi-qiang, LI Jun, LIU Fang-kai. Finite Element
Analysis and Optimum Design of Aluminum Alloy-
Pallet[J]. Packaging Engineering, 2018, 39(5): 126—
131.

(7] RIE—. FEEARMEAL I 2B Pr i 1 B o 4% X5 2 1Y
A P A, 2010, 27(4): 29—33.

WU Qing-yi. Pallet Standardization is the Origination
for the Seamless Docking of International Supply
Chain[J]. Logistics Technology, 2010, 27(4): 29—33.

(8]  Fide. MITCHARMEARI Y i ACAL[T]. BT 5 hr
1k, 2014(12): 15—17.

TANG Ying. From Pallet Standardization to Logistics
Modernization[J]. Quality and Standardization, 2014



+ 132 -

(R

2018 4F 11 H

[11]

[12]

(12): 15—17.

. I TR E e S AR AL R R A [I]. v B
%%, 2016(40): 196—197.

GAO Bo. Discussion on the Measures to Promote the
Standardization of Pallets in China[J]. China Research,
2016(40): 196—197.

NP, M, BlE, & MR EAR AT E R
FERT[I]. 25, 2017(2): 22—24.

SUN Jian-ming, LI Zhao, YANG Ting, et al. Discus-
sion on the Factors Affecting the Standardization and
Promotion of Pallets[J]. Packaging World, 2017(2):
22—24.

AL, B, BT PR AST RoTie i ds B
ALY & ()], Wi R, 2017, 40(10): 32—34.

LI Xiu-hua, YIN Hui, DONG Yin. Development of
Standardization of Unitized Logistics Equipment under
the “New Normal”[J]. Sci-Tech, 2017,
40(10): 32—34.

EAEMG, R N T A 4T A PR L
RG] HEFEZET, 2014, 28(9): 21—27.

Logistics

[13]

[14]

[15]

WANG Shi-peng, GU Xue-ming. Research on Building
a Returnable and Sharing Pallet System Suitable for
China[J]. China Business and Market, 2014, 28(9):
21—27.

Koty BT IR TIT IR R &)
Yrifi kL, 2018, 41(3): 40—41.

ZHU Yun-hua. Research on Pallet Sharing System
Construction Based on Sharing Economy[J]. Logistics
Sci-Tech, 2018(3): 40—41.

XN, M, ROCIR. R AMT R AR R X 3¢
R s [T]. 8RB, 2015, 33(3): 47—51.

LIU Xiao-wei, YANG Lei, WU Wen-juan. Foreign
Pallet Sharing Model and Its Enlightenment to Chi-
na[J]. Railway Freight, 2015, 33(3): 47—S51.

FHi%, BEEEF. 5T Ansys AFCHEES IR Z AR E >
B R R G BE[T]. A% TR, 2012, 33(17): 23—26.
WANG Yan-ju, LU jia-ping. Ansys-Based Analysis of
Pallet Bending Performance and Its Experimental Veri-
fication[J]. 2012, 33(17):
23—26.

Packaging Engineering,



