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Optimum Design of Suspension in Loading Container on Trailer
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Abstract

This research is presented for optimizing the coefficients of spring and damper by impact load which
is applied to a trailer when the containers are loaded up trailer. The procedure utilize 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 mumerically through Newmark method uses
finite difference expansions. The procedure of calculation is applied by ome 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 investigated and is used AGV design.
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M. = mass of Container

‘M, = mass of trailer

V, = initial of velocity of container
h = initial of height of container
R, = reaction force of fromt wheel

Rg = reaction force of rear wheel
k = coefficient of spring
c = coefficient of damper
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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 (t)
M, (mass of trailer) 20 (1)
Vo (initial velocity) 4 m/s
h (height) 1m ]
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Fig. 2 The Second containcr load
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Minimize :
f(x) = f(x)

Subject to :
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f = Objective function

x = Design variable

n = Number of Design variable
€, h;, w; = State variable

a;, Bi, ri = Tolerances

Minimize :
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Table 2 coefficients of spring and damper of front
wheel on the first container loading

Optimum
stroke| h Front Wheel
Ra Rs
(m) | (m) k c
(N/m) (N - s/m)
1.0 1188901 [ 23936 | 1035800 | 212190
0.18
1.2 1198377125133 | 1055000 249240
1.0 | 18890123936 | 898230 157990
0.23

1.2 198377125133 | 981500 141600
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Table 3 coefficients of spring and damper of rear
wheel on the second container loading

Optimum
stroke| h Rear Wheel
Ra Re
(m) | (m) k c
N/my | (N-s/m)
1.0 [ 23936 | 188901 | 1029200 | 392080
0.18
1.2 | 25133 |198377| 1037600 | 469260
1.0 | 23936 | 188901 | 909800 164530
0.23
1.2 | 25133 | 198377 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 0.23 m
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