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A Strength Analysis of the AGV Structure
using the Finite Element Method
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Abstract
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model change.

thickness change of the rectangular-pipes.
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The important parts of the developing AGV model are the fabrication of each part and the design
technology of body frame. In the present day. design of the body frame depends on the experience of
the industrial place. The systematic data need for the optimal design of the frame for the case of

In this study, the strength of the early stage AGV(Automatic guided vehicle) is examined with the
3-dimensional finite element method. In order to verify the finite element results, the computed
results are compared with the experimental data from the strain-gage output. A New model was
designed by removing some parts of the early staged(roughly designed) model and choosing the
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Fig. 2 Boundary conditions
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Fig. 3 Attachment position of strain-gage for
the stress measurement
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Table 1. The stress data from experiment

12 o

Measureme Load case: 1 ton Load case: 2 ton

ntposition |Strain{10-6) | Stress (MPa) | Strain{10-6} | Stress(hPa)
O 34 6.8 70 14
) 38 7.6 80 16
3 -10 -9 -18 -3.6
@ 8 16 19 3.8
) -10 -9 -21 -19
® -17 -3.4 -29 -5.8
D -37 -74 -79 -15.8
® 6 1.2 8 1.6
©) -4 -0.8 -6 -1.2

..39_

349 8 &L 2717k UR Ao} 2448 e

W AMEe HETE vlmshe Ao A RaiAct

% 44 MuE ANTREe It AAEE 29

& F Ut &350l 2ton ¥ W LHFAEE Figd,

Fig.5ol Jehiglch 4 84E 2219 HHgd Aeo|n

2 2%% $8o EAEE 5,7 g7} Uk 2o

e S113 8222 FEHY glen 113 oodge 7}
229 8 (local)ZHEolT},

"
xrpan Al

B>
2
)

TR

v b AL AT

Wt

§iu2
.
¥

P T

o i,

1

Fig. 5 Stree distribution of 2ton load( ¢2)
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Fig. 7 Stress distribution at D@ position
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Table 2. Loading conditions for AGV

Left and right Up and down Front and rear
direction(1-axis) | direction(2-axis) direction(3-axis)
2G 3G 3G

AEF 3G, IR 2GE Aenes BYs) 72
2 AAFA, gle], Aol skge) RA7} 8 23, 3
W o2 gtk dulold. o 3E A 5
TRt A2 9jef 2ol FRel ddg & A7
ANE Ho 71ER 22¢ a2e) sl e} e 3
¥ flo] FAlel AgE T sPYale sfMsisic)

4.2 £32| H|AH

ol Az AAIEe] Zer) Higoz wddd] du
g ARG ole AAE AZA Aol g8 >
2 7229 7R FES AAR T At olug
U8 8 SHERI} Fig.11o] Yeht ok 24 A4

| 55MPa o3tz He $ejo] Zgdn)

dolw zHg-o3o

o0

Fig. 11 Stress distribution for remove some parts(at
front wheel constraint, Mises stress)
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