BEBTEITEE 200248 E HE8MAGHRITE pp.361~365 KSPE 025127

AGVZE Bt= S22 ol st S tErx{o] X MHHA

ZA B (Sotty thatel J|ABetn), B (Sottl thstyd 7| AB e,
Az e(Sotol 7| ABe) MelzH Sotd 7| AZ )

o

Optimum Design of Suspension on Impulse to AGV
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ABSTRACT

This research is presented for optimizing the coefficients of spring and damper by impulse which is applied to
AGV when the two containers are loaded on AGV. The suspension is estimated to the condition that two containers,
initial velocity of container, initial height of container and maximum of suspension stroke. The coefficients of spring
and damper are calculated numerically through Newmark method uses finite difference expansions. The procedure of
calculation is applied by one DOFs of mass-spring-damper system. The coefficients of spring and damper have large
value as increase of height or decrease of stroke. The result of calculation is shown in graph and the investigation
is used AGV design.

Key Words : AGV(* 2 %Ha}), Optimum Design (& 24 7l), Impact Load (%2 81%),
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Fig. 1 The First container load
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Table 1 Initial parameter

parameter value
M; (mass of container) 25 (1)
M; (mass of trailer) 20 (1)
Vo (initial velocity) 4 m/s
h  (height) 1 m
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Fig. 2 The Second container load
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f = Objective function
X

Design variable

I

n = Number of Design variable
g;, h;, w; = State variable
@, B, v; = Tolerances
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Table 2 coefficients of spring and damper of front

wheel on the first container loading

Optimum
stroke| h ‘R A Re Front Wheel
(m) | (m) K(N/m) | e(N - s/m)
1.0 1188901]23936| 1035800 212190
0.18
1.2 119837725133 | 1055000 249240
1.0 18890123936 | 898230 157990
0.23
1.2 1198377125133 | 981500 141600
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Table 3 coefficients of spring and damper of rear
wheel on the second container loading

Optimum
stroke|  h Ra Rs Rear Wheel
(m) | (m) K(N/m) | (N - s/m)

1.0 23936188901 1029200 392080
0.18

1.2 125133198377 1037600 469260

1.0 |23936(188901| 909800 164530
0.23

1.2 | 25133198377 925720 183280
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Fig. 4 Displacement of front wheel on the first
container loading at stroke 0.18 m
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Fig. 5 Displacement of front wheel on the first
container loading at stroke 0.23 m
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Fig. 6 Displacement of rear wheel on the second
container loading at stroke 0.18 m
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Fig. 7 Displacement of rear wheel on the second
container loading at stroke 0.23m

5.4 &

2 AT Adolvr) FatE u Edee
7t A7 e $48E ol 4T HAIE stroke
o] wistel Gal Folo] WMol dis) Azt A3t
gt WA A A AHods AxE o FHo
strokeZ 99} Zol F X2 WA A Zhzte] HA
28 Aot AHALE Folgdn £F AHH
9 dalzols Ay ZE AME Fsioih
Hof strokeo] A7\7t AETHE Hop & 2ZF A
o ZHAF a7so gk 2gn Heov g
ARt A7) gl Folpnz gulF e 2T A
9 ZHAF ol HuAe ARG A Yebd
ot = Agohdel It Eoprl moldFE Ed
ggld) 7ste 2A4HLE Axes B & gy &
g Aot AHAFI} QFHe A= AE £ F
ot :

T A5 Agodrt AaE dof A5 F4Y
e e A7 o] g YA FAEse AR T
tt. 2es gulFe AXZI Aol e Algo
#ETh SutFe] Aol Bl E e ARE L F
on A AAdE 22y 4 o] 7719 g

uoh ge HFe AAYE ¢ 4 Yok

(1) Kozol, J. E, and Brach, R. M, 1991,
"Two-Dimensional Vibratory Impact With Chaos",
Journal of sound and Vibration, Vol. 148, No. 2, pp.
319 ~ 327

(2) Bapat C. N. and Popplewell, N., 1983, "Stable
Periodic Vibro-Impacts of an Oscillator”, Journal of
Sound and Vibration, Vol. 87, pp. 41 ~ 59.

(3) W. Goldsmith. 1960. "Impact : The Theory and
Physical Behaviour of Colliding Bodies". Edward
Armold. London.

(4) Sun, CT. and Huang, SN., 1975, "Transverse
Impact Problems by Higher Order Beam Finite
Element”, Computers and Structures, Vol. 5, pp. 297
~ 303

(5) Crook, A.W., 1952, " A study of Some Impacts
Between Metal Bodies by a Piezoelectric Method",
Proceedings of the Royal Society, London, Series A,
Vol. 212, p.377

(6) Schmit. L. A, 1974, "Some approximation con-
cepts for structural synthesis”, AIAA Joumnal,

Vol. 27, No. 5, pp. 692~699.

- 365 -



