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A Strength Analysis of the AGV Structure
using the Finite Element Method
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ABSTRACT

The
AGV model are fabrication of each part and

important parts of the developing
design technology of the body frame. In
present day, design of the body frame 1s
depend on the experience of the Industry
place and the systematic data and the
optimal design technology of the frame for
the case of model change is insufficient.

In this study, the strengths of the
AGV(Automatic guided vehicle) are examined
with  the
method. In order to verify the FE results, the
are compared with the
experimental data the
output data. New model
removing some parts of the initial model and
thickness
rectangular—pipes.
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Table 2. Design bases in LOTERS company

d5zd TL | BL |WL A A
Pothole 1G | - 4G 3 EF=7F
Braking 15
Oblique Kerb| 4G [25G| 1G | Q1A A =&
Strike 15
Lateral Kerb{ - | 2G | 2G| QAR E=7]&
Strike 15

TL: A 545, BL:3-9-98, WLASHEgF

G: FYN&EE

Pothole Braking : &3 % Ba#oj2 & A|&3H
A Edold wmHE W

Oblique Kerb Strike : 3% IV & EHA
Byolag A%Esn A EHd Rdy o
Lateral Kerb Strike : 3% 39 & E9A
BHolaE AEdA i =¥ g 723
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Table 3. Design bases in IDA company

g 9.
2) 2E2 RS AARAE g HAS #Fxd | TL |BL|WL| <tdAs
BAH UG
3) FAE 32mmoA 1.6mmE=E W¥H3sd o Pothole 1G | - (3G | §EBA= &
8o BRA wH(IQAEY HFHDE 7 Braking 15
E FA L& AgEEY A4 1.6mm ALz Oblique Kerbl 36 115 |16 | 925712
HolZg ALHAE I BA e RoD ‘g;‘fk e . e =
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Lateral Kerb| - |2G{2G | QAR x7&F
Strike 15
Table 1. stress data from experiment
3% 1 ton 35 2 ton
2394 | wyge(107% |sd(ke/mm? [2gL(107Y  |sHCkg/mmd)
® 34 0.68 70 14
@ 38 0.76 80 1.6
© -10 -0.2 -18 -0.36
@ 8 0.16 19 0.38
® -10 -0.2 -21 -0.42
® -17 -0.34 -29 ~0.58
@ -37 -0.74 -79 -158
6 0.12 8 0.16
©) -4 -0.08 -6 -0.12
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Table 4. Loading conditions for AGV
3S-urgr &3 eF A

(1-axis) (2-axis) (3-axis)
2G 3G 3G

Fig.4 stress distribution for 1ton load
(not considered self load, battery,controller)
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Fig.1 Mesh generation of beam element

Fig.5 stress distribution for 2ton load
(not considered self load, battery,controller)

Fig.6 Attatchment position of strain
—-gage for the stress measurement

Fig.3 Boundary conditions
(green:controller,red:battery,blue+yellow:loa
~d+convayor, arrow.constraint)

Fig.7 stress distribution of 1lton load( o 11)
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Fig.8 stress distribution of 1ton load( ¢ 22)

Fig.9 stress distribution of 2ton load( ¢ 11)

Fig.13 Deformation for 2ton load
(at front wheel free condition)

Fig.10 stress distribution of 2ton load( ¢ 22)

Fig.14 stress distribution at Q@ position
(at front wheel free condition)
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Fig.15 stress distribution at @position

Fig.16 Deformation for remove some parts
(at front wheel constraint, dmag=50)

Fig.17 stress distribution for remove som
e parts (at front wheel constraint, Mises
stress)

Fig.18 deformation for thickness change
(at remove some part, t=2.3)

CRIGINAL MESH FIELY

Fig.19 stress distribution for thickness
change (at t=2.3, Mises stress)
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Fig.20 deformation for thickness change
(at remove some part, t=1.6)

Fig.21 stress distribution for thickness
change (at t=1.6, Mises stress)



