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Optimization of Lifting Truck’s Chassis of NC Warehouse Based on Ansys

MA Yan, WU Lu-peng, WU Zhe
( Northeast Forestry University, Harbin 150040, China)

ABSTRACT: Objective To reduce the weight of lift truck’s chassis of NC warehouse and guarantee its structural strength to
meet the requirements. Finite element was used to simulate the performance of lift truck’s chassis. Methods Solidworks 2010
software was used to create the 3D model of Lifting truck’s chassis of NC warehouse, and then Ansys software workbench was
introduced for finite element analysis of structural strength. According to the results, the model was modified until the structural
strength met the requirements. Results Different force and deformation were obtained by changing the thickness and structure of
the Lifting truck’s chassis, and the test results were analyzed and optimized. Conclusion After increasing the stiffener, not on-
ly the structural strength of the chassis with 4mm thickness met the requirements,but its quality was also reduced by 20. 01 kg
as compared to the chassis with Smm thickness,which saved materials and improved the overall performance of the system.

KEY WORDS: NC warehouse; Ansys; lifting trolley’s chassis; finite element analysis
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Fig. 1 structure of the lift truck
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Fig. 3 Schematic afterburner of the lift truck’s chassis
2.2 BRAERNN BRXERERRNRZERKYE

THEE AR RER T 4 mm JEH 5 mm JEEHIAR I A 45
RO T SAEIE R T4 BRI IE 4

FHEEA AR H 4 mm JEF S mm JEA M 250
WFE1,
FZE 1AMl 0 R JRE T R 4 mm S5 B BH 5
BRI [ m
0.001 230 8 i AAL

0.001 094 %
10:000 820 54
0.000 683 79
0.000 547 03 1
0.000 210 27, {8
0.000 273 518
0.000 13676
0 /M
X
— — —
0.450 0.900 m 0 0.450 0.900 m
¢ 4 mm/EEHE EARASTE
15 de ki
% 3 L oN(1
(1)2534 I/
Ly
2
— —
0.450 0.900 m 0 0.500 1.000 m

f 5 mm/EJE L 4 AL

Pl 4 A [ J5 2 A Y 25 2800, 3 | BVAAR T T2 4 2R KL

Fig. 4 Equivalent stress,overall deformation and safety factor of chassis with different thickness
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Tab.1 Parameter of chassis with different thickness
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Fig. 5 Equivalent stress, overall deformation and safety factor of the strengthened chassis

3.2 RUERDT

5 mm JEJEHES 4 mm EIERIKESEOT L ILER 2.,
*2 MRUEESHEEUIL
Tab.2 Comparison of parameters before

and after optimization

JREEIRE  RREM R BMNE RERNE
J&/mm M J1/Pa JE&E/mm LR /kg
5 6.877 0.693 1.253 76.280
4(finsi) 6.227 1.094 1.384 56.270

XA ZE F 0 43 BT AT AT, 4 mm JE ) S e 4
TSRSG5 5 mm AR EM L, BARASE K
H.1.094 mm AYZSTE HEEL 4005 12 T R /N
ERBO BT, N 1,253 $FHE] 1. 384, FHE 4R i
AT LR PR e 4 VAR ST £ B SR /)N, DA 76. 280 kg
W/ F] 56.270 kg, AMUTTE T 20. 010 kg BIA K},
PET TR B AR R BE

SCrpilAE Ansys A BRITOM i CPE 0 B S2 AR
VTR A IR HEAT T ST 1 8 o3 e, S A 4 AR B
MR TR 2 I RO ) e KA DA R 3% T AR
Olo SRR 4 mm JE A TR A2 A8 28 0 5ik S fE
9 AL 5 R R M SR T EL T 48 T RERE BT TR
FIPERE

B2k

(1] R, AR IE. B 4 3h A0 ke TR 2 BB R
[J]. A0 T ,2003,24(5) :152—153.

XU Wei—min, SUN Guo-zheng. Modern Logistics Promote
New Development of Packaging Engineering Disciplines
[J]. Packaging Engineering,2003,24(5) ;152—153.

(2] BE3efe A BT — WA BT i R IR IR 22 5%
RRTTE S IR ]. 4 T/ ,2007,28(8) :198—199.
LIANG Mei-hua, WU Ruo-mei. Study and Explore of Pack-
aging Design and Packaging Recycling Economy Based on
Integration[ J]. Packaging Engineering,2007,28(8) :198—
199.

[3] 3, XE#, EHET, & Wbk b .omi /g0
[J]. 6125 T/ ,2005,26(1) :107—109.

YANG Wei,LIU Chang—qi, CAO Ju-jiang, et al. Logistics
Distribution Center Picking System Analysis[ J]. Packaging
Engineering,2005,26(1) :107—109.

[4] EAFEHL, B2 X PRk oo LR S ALY ]
T#,2007,28(5) ;24—27.

HU Yan-zhu, LYU Hong-yi. Planning and Management of
Logistics Distribution Center [ J ]. Packaging Engineering,
2007,28(5) :24—27.

[5] M. A @ ETARTE R T HE L RN L] iR

1% H,2004 (4) :99—100.
TAO Gang. Applications of Automatic Storage Containers in
the Electronics Manufacture[ J ]. Logistics Technology and
Application, 2004 (4) :99—100.

(6] akoede, FR. AShbTHELHB LT ]. P seAR S5 H]



HasE HTY

[10]

2010(11) :86—88.
ZHANG Ying-ying, WANG Yi. Automatic Container and Its
Application[ J]. Logistics Technology and Application,2010
(11) :86—88.

FEIRMR A, SR, A A
F£,2005,26(5) :2—4.

WANG Zhen-Lin, CAO Mei -

AT W%

li, ZHOU Jian —wei, et al.
Packaging Systems Engineering [ J ]. Packaging Engineer-
ing,2005,26(5) :2—4.

I, B, FET ANSYS HYRPEHL 32 92 14 Hei i ot
BEMTSAAL LT A I T, 2013(5) :1—4.

XING Li-ping, WANG Qi-jia. Static Strength Analysis and
Optimization of Connection Plate of Sanding Machine Based
on ANSYS[ J]. Woodworking Machinery,2013(5) :1—4.
HEE. TR IROCTT A M. JEst B At 2010.
ZENG Pan. Engineering Finite Element Method [ M ]. Bei-
jing:Science Press,2010.

R, ANSYS TEAL R TR R[], 2 51 dh

HLH, 2008 (3) :43—44.
SONG Hong—zhen. Application of ANSYS in the Packaging
Engineering[ J . Packaging and Food Machinery,2008(3) ;

(B35 33 ﬁ)

[11]

[12] E

[13]

EXARIE , AL AR, ELPORE & AT B AR A BUR R
/«#E@éﬁﬁm AT TR 2004,25(4) :161—162.
ZHAO Yu-cong, WANG De-zhong, GOU Jin-sheng. Anal-
ysis to the Shaping of Auto End-locked Structure in Vertical
Rectangle—terrace Folding Carton[ J]. Packaging Engineer-
ing,2004,25(4) :161—162.

T e A R R[], w3 TR,
1999,20(5) :11—13.
WANG De-zhong. The Position and Developing Tendency of
Paper Box Packing [ J]. Packaging Engineering, 1999, 20
(5):11—13.
R AR BRSNS ARG A PERERRE MR [ D] BRI .
W Lol K27 ,2012.
YUAN Yi. Research on Carton’s Mechanical Properties of
Bottom Lock Structure[ D ]. Zhuzhou; Hunan University of
Technology,2012.
ZHANG N, WANG J M, MAO C C. Research Based on
Product Redesign of Packaging Waste[ C]//Thirteenth Na-

[11]

[13]

[14]

[16]

[17]

43—44.

X, AR, BFTAR. 2T Workbench BX Bl 1 5% 1 5 Ji2
SrpTAAL [ ]. AEatR 4 ,2013(3) 13135,

DENG Zhen, JIANG Wu-hua, HUANG Xin-lin. Strength
Analysis and Optimization Design of the Drive Axle Based
on Workbench[ J]. Beijing Automotive ,2013(3) :31—35.
BIE. BT SolidWorks AL AR BT[], A%
T.#%,2007,28(1) :92—93.

ZHAI Tong. Structual Design of Packaging Container Based
on Solidwork [ J]. Packaging Engineering, 2007,28 (1) :
92—93.

GU J, GOETSCHALCKX M, MCGINNIS L F. Research on
Warehouse Operation; A Comprehensive Review[ ] ]. Euro-
pean Journal of Operational Reserch,2007,177(1) :1—21.
GU J, GOETSCHALCKX M, MCGINNIS L F. Research on
Warehouse Design and Performance Evaluation: A Compre-
hensive Review [ J ]. European Journal of Operational Re-
serch,2010,203(3) :539—549.

HAUSMAN W H,SCHWARZ L B,GRAVES S C. Optimal
Storage Assignment in Automatic Warehousing System[ J .

Management Science,1976,22(6) :629—638.

tional Conference on Packaging Engineering, Tncpe 13,
2010.412—415.

YANG Q J,LIU J Y,HAN X M. Life Cycle Assessment Sys-
tem Design for Packaging Industry[ C]//Proceedings of the
17th Tapri World Conference on Packaging, 2010, 198—
201.

HKHE X R ETURREZ LK E A
[J]. {2 T ,2008,29(10) :66—68.
ZHANG Xin-chang, LIU Hui. Discussion on the Empirical

NMiLE7a)

Formula of Compressive Strength of Folding Carton [ J].
Packaging Engineering,2008 ,29(10) :66—68.

Tt ARSI B AR RS R AR AP R R
FEEVERBRTSE T]. JESTER R el ,2009,17 (2) 19—
13.

FANG Wei, CUI Peng—kun. The Tone Reproduction and
Colour Reproduction between Ash Bottom Whiteboard and
White Cardboard[ J]. Journal of Beijing Institute of Graphic
Communication,2009,17(2) ;9—13.



