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Design and Implementation of a New Kind of Extensible Pallet

YANG Ju-hua, LIU Lin-zhong, CHEN Guang-wu
(Lanzhou Jiaotong University, Lanzhou 730070, China)

ABSTRACT: The main purpose was to research and solve the specification mismatching between pallet and railway car-
rier. A new kind of pallet was designed through adding extensive parts on the conventional pallet so as to realize the spe-
cification adjustment. Through comparing the pallet capacity before and after specification adjustment, it was clear that
the pallet capacity in railway carrier could be improved with the increased extension length. In order to further determine
the allowed load of the extensible pallet, finite element analysis using SolidWorks was conducted, and the data showed
that the load could reach 1.5 ton as the extension length reached 100 mm. All the above results verified the superiority of
the new extensible pallet in matching with railway carrier and loading capacity as compared with the ordinary pallet.
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Fig.1 Pillar arrangement of the pallet

1.2 FEEYRMFWAIZIT

FEREET 4 R0, Hrb 3 FoREEHPRE, |
RNTIRE NG, BE NN KN 1100 mm J7
MAESE AT 3 NRAEZ L, AT sh R FE 4T
FIFKE 1000 mm —Mf, 7EEENRZ LTt 6
SHAE AR R AT B S, A B AT 1 1
B A, HHAEESN 1000 mm*x100 mmx20
mm, WK 2; BEE S Wi, Sl
DR A, LI 3, AR AN TS S e Al s
/N, 2R 1000 mmx90 mmx20 mm, {544k 2 [a) 44
B 5 mm AYTEIERE, DAPRUEFC L AT AL shl 4 b4 T fif
I 4 I

K2 e hE >

Fig.2 Immovable part arrangement of the pallet
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Fig.3 Movable part arrangement of the pallet
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Fig.4 The arrangement of sliding guide
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Fig.5 The layout for clip and groove

100 mp,

SN TR TR TR R A RSN N
Fig.6 The overall arrangement of the new type of
size-adjustable pallet
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Fig.7 Position diagram of pallet entry
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Fig.8 Loading section of box wagon when the pallet was
stretched by 250 mm
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F1 AERHKETELSKBEBENRERE
Tab.1 Pallet capacities in common railway box wagons with different elongation %
A (AP K mm) LIS % fmm
0 50 100 150 200 250 300
Py3(15470%2830) 77.39 81.00 84.42 87.84 91.46 94.97 98.49
Pgo(15470%2830) 77.39 81.00 84.42 87.84 91.46 94.97 98.49
Pg1(15140%2830) 73.43 76.76 80.10 93.44 86.78 90.11 93.45
Pg2(15495%2820) 77.54 81.06 84.58 88.11 91.63 95.16 98.68
P62n(15495%2820) 77.54 81.06 84.58 88.11 91.63 95.16 98.68
P64(15500%2796) 78.18 81.73 85.28 88.48 92.39 95.94 88.40
P64a(15500%2796) 78.18 81.73 85.28 88.48 92.39 95.94 88.40
P70(16087%2793) 75.40 78.83 82.26 85.69 89.11 92.54 89.11
T2 AENMKETHEEHEEANSENE
Tab.2 Pallet capacities in common railway containers with different elongation %
R R K x 5/mm) R
0 50 100 150 200 250 300
20 B (5867 x 2330) 88.51 92.54 86.90 80.47 83.69 86.90 90.12
40 3£ R (12062 x 2330) 85.37 89.26 93.14 87.31 90.81 83.82 86.93
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Fig.9 Property definition for the three kind of materials
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Fig.10 Static load analysis steps of pallet
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Tab.3 Static load for pallets with different elongation and

different materials t
fifi K 7 /mm LZV/N PE 7= % 14 4 ) A

0 6.408 7.459 6.693
50 5.724 5.857 5.846
100 3.887 4.581 4.057
150 3.714 4.357 3.846
200 4.408 5.142 4.551
250 4.979 5.744 5.091
300 4.000 4.459 3.969
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Fig.11 The direction map for forklift fork getting into pallet
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Tab.4 Dynamic Load under different elongation for three

kinds of pallets t

ik fE/mm A PE i % ¥R} A
0 3.693 3.704 3.897

50 2.724 3.224 2.846

100 1.775 1.561 1.826
150 1.193 0.326 0.989
200 0.918 0.387 0.938
250 0.704 0.224 0.693
300 0.571 0.142 0.438
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Fig.12 Variations of dynamic load under different elongation
in different direction
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