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Finite Element Analysis and Experimental Vrification of Plastic Pallets
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ABSTRACT: Objective To use Workbench to design plastic pallet structure and analyze its reliability and feasibility. Meth-
ods Finite element model was established for the plastic pallets and stress load was applied to simulate the load condition of
plastic pallet during experiment, and the deflection values of the pallets under various conditions of stacking, fork lifting, bot-
tom deck bending and bending tests were calculated, and compared with experimental results. Results The results showed that
the simulation results were similar with the experimental results, and the relative error between experimental and simulated val-
ues was within 10% . Conclusion It was confirmed that it is reliable and feasible to analyze the performance of plastic pallets u-
sing Workbench.
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Fig. 1 Pallet construction
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Tab.1 Material property of the pallet
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Fig. 2 Pallet loads and constraints loading position

1.3 ARTAWEHE

MR PE & 35K Workbench 23 H shi#E 4T3 144 , 4%
UL 3, A& 3a £ HEELTE 35 kN ¥ #far R 938
ARSI RN ) 430 FERE A A AR 2 8 R A AE
BRI T, e KRB AR FE RN 4 A ToU AR b
6], A 2. 48 mm ; FE 253 % Y de K B o 7 0 A 5 A
U 4 A E, R 28.91 MPa, HIEI 3 b 153
FEAAE 16 kN Zfar A9 XA RN 1 40 A5 FE 810
NAASTY B A A B SO R i b Ty, e KB AR
FERL AR 5 1A B9 T35, K 6. 97 mm; FEAEAY R Fy T
KA VT, S5 R A SV SR AT Rl i)
Wy, B 3c M FCEAEE M R 8 kN A T Al
MR (R AR T R 3 0 A, FERLIEC A Al i A8 T 2 8 Kk A e
BRI ) M 7, B KB AE IR 1 3 AR R g Y



54 il %

T #

2014 4 05 H

#8557 mm; FERNCHIAR AN 7, T8 R ETEIRGIA
G TP g SR HGE B T, e R A gk S5
JCEIARTT G HE Ak b7, ok 26. 56 MPa,, &l 3d 153
FERLAESAT A 8 kN 25148 2 Ml AT RN ) 43 A1, B8
SRR FE A S AR TR K, e KRR AE 2 A S
Hifi], 24 10. 73 mm, FEELAY S N ) EE KA S
SR i A BRI AN 28k 9 R L B KN 7R 29. 60

MPa
B / mm SN H1 1 MPa

2.4784 Fkfi 28.806 F K ey

3508y T 25.606

1.9279 fg-;‘gi

1.6925 -

1377 16.004

11018 12.803

0.82643 9.6028

b e

: 0.001 091 9
00 R
a YBRHTAMERD SR RIZER0N 1 = #

B / mm SN H1 | MPa

6.9722 KAl 32.324 FRAE

6.198 -

23564

Hpnd 20.198

38753 iggg;

HEne 10.101

15525 g.;ggs

07783 -

0.003 129
0004 055‘9;1\{” /Mt
b YERHTR 2 SR RSN ) =

B / mm SN H1 1 MPa ‘

5.5492 fir k) 24.547 Fr K]
4.9505
4.3316
37131
3.0044
2.4714
1.8549
1.2742

5000 790 04 /i (000 558 76 R i
¢ FUBHTRR B SR AR 2 &
SRS/ mm SERUNL ST | MPa

10.732 ' 29.6 f K AE
9.5404 KA N d g R 26.312
8.3485 -3t < - 23.023
7.1567 , A 19.735
5.9648 E - 16.446
4.7789 3 13.158
3.501 LIRS 9.0691
2.3801 SRR - 6.5806
1.1972 3.8921

0.005292 3 e 0003585
/M SRS . oM

A IBRHTALA AR RO = [
K3 SRHT A SRS RIS RN ) = 8]

Fig. 3 Total displacement and stress contour of plastic pallet
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Fig. 4 Stacking and fork lifting test of the pallet
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Tab.2 The comparison of displacement test and

simulation results of the pallets
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