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These paper present dynamical behavior of the technological equipment foundation, which work in the
production process with shock and vibration. In this way, will be identify the machine foundation
dynamical response, in different case of duration and type of force loading.

1. INTRODUCTION

Every machine in function, becomes a source
of vibration generator, able to disseminate
vibration in the environment either in structural
shape (through connections), or in radial shape.

The isolation and/or he amortization of this
vibration is enforced from the fallowing
fundamental considerations [3]:

e The integration in the optimum values of
the ergonomic parameters into the work
area of the mechanical operator;

e Maintain in operation the safe seat
parameters  (reliableness, availability,
maintainability) of the machine.

The technological machines can be group in

two big categories namely:

e Machines and stationary equipments,
which aren’t endow with auto displaceable
system, being fixed on the foundation or
metallic building;

e Machines and mobile equipments which
can be auto displaceable or haggard.

The technological equipments, from principle
of operation and the way of achieve the work
technology viewpoint, dualized in two big
categories:

e Machines and equipments which don’t
propagates vibration in the process of
thing;

e Machines and equipments with vibrant act
whereat the organ of work is due to realize
the level of technological vibration.

The effect of the vibration transmitted to the
components or foundation of technological
machines, causes the following effects with

negative implications on the technological process,
namely:

e The premature effeteness of elements
which shape clearance fits;

e The generation and the propagation of the
process of cracking to some elements
from the constitutive of functional blocks;

o The reduction of the accuracy of work
below the admitted values for machine-
tools, measure and check devices, optic
systems, medically machines.

The vibration transmitted of machines
(technological equipments) through the medium
of the system of lean, have the following effects
on the builded average:

e The cracking and the degradation to the

lassitude of the resistant elements;

e The dislocation of parts of the machines

foundations;

o The unequal subsidence of the

foundations with implications in the
diminutions of the resistance.

Also, the negative effects of the vibration oh
the human factor felt along with overtaking of the
limit level both below the appearance of exposure
duration, and of vibration values, which
appearances leads to professional decays.

2. DYNAMICAL MODEL OF
TECHNOLOGICAL EQUIPMENT

Viscous-elastic systems. Take these generality into

consideration, result necessity of utilize
antivibration systems capable to isolate and
damping  vibration propagated from the

technological equipment. These systems are in
different constructively type and shapes (fig. 1)
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Figure 1. Type of viscous-elastic systems

The vibration are isolated and damping by
mounting the viscous-elastic systems under
technological equipment foundation (fig. 2).

Figure 2. Antivibration system mount under foundation

For increase both the bed rigidity and dead
load, to basic frequency decrease, the machine is
mounting on the block foundation as a rule through
viscous-elastic systems. Under foundation are
place a viscous-elastic systems [2] on purpose to
isolating and damping propagated vibration from
the technological equipment. The whole system is
placed in a vat with protection aim against agents
like water, fire or dross goal (fig. 3).

lF(t)

Figure 3 Physical model

Physical and mathematical model. The
physical model presented in figure 3, are three
degree of freedom, so three fundamentally

frequency namely three translation Xx;, X, and x;
[4].
The mathematical model can be written:
mlx.l + CI(XI - Xz)+ k1(X1 - Xz) = F(t)
m25<'2 +CI(X2 - X1)+C2(Xz - X3)+ k1(X2 - X1)+
+Ky (%, =) =0
MK, +Cy (X = X, )+ CyX |+ Ky (X5 = X,) + KX, =0

(1

where:

m; - the anvil block mass; m, - the foundation
mass; m;- the vat mass; k;- the rigidity of the felt;
k,- the rigidity of the viscous-elastic layer; ks- the
rigidity of the ground layer; c¢;- the damping
coefficient of the felt layer; c,- the damping
coefficient of the viscous -elastic layer; c;- the
damping coefficient of the ground; F (t) -
perturbing force that has step form. The principal
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Figure 4 Type of loading force

a— length load 0.1s; b - length load 0.03s ; ¢ - length
load 0.007s
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problem is to establish the relation between load
force parameters (amplitude, pulsation) and
vibration parameters (amplitude, pulsation), when
are know the mechanical characteristics of the
oscillatory system.

Type of dynamical loading. The first step in
this way is theoretical definition of the principal
types of shock, what are known in the real cases. In
the fig. 4, 5 and 6 are presented three periodic
functions example in the amplitude — time
coordinates, whit the different length in time.
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Figure 5 The movement of mj; mass
a - length load 0.1s; b - length load 0.03s; ¢ - length
load 0.007s

Time and frequency variations. Follow up, will
be determinate the variation in time and frequency
of the m; mass, function of load force length in

time [1]. The load force is considered rectangle
shape, in three cases:

- length load 0.1s

- length load 0.03s

- length load 0.007s

From the comparative analyze of the time and
frequency dependence of m; mass for the three
considered special cases, observe an obvious
diminution of amplitude in 0.007s length load case.
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Figure 6 The frequency response for m; movement
a - length load 0.1s; b - length load 0.03s; ¢ - length
load 0.007s

In other words, in 0.007s length load case, the
amplitude peak value is 1,6:10"m , in 0.1s length
load case, the amplitude peak value is 5,7-10%m,
and in 0.03s length load case, the amplitude peak
value is 5,5-10'4 m.
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Power Spectral Density Estimate via Periodogram
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Figure 7 Power spectral density for m; movement
a - length load 0.1s; b - length load 0.03s; ¢ - length load
0.007s

From the response in frequency system,
observe that in 0,003 and 0,007 length load cases,
the predominant bandwidth frequency is between
15 and 18 Hz, while in length load 0.1s case the
predominant bandwidth frequency is between 1
and 5 Hz.

The goal of spectral estimation is to describe
the distribution (over frequency) of the power
contained in a signal, based on a finite set of data.
For the nonce, power spectral density show as in
that the power on spectral component is very
different for the three considered cases.

4. CONCLUSIONS

It is obvious that for the same shape load force,
the system dynamical response is different in term
off dynamic loading during. The Ilength of
dynamical loading varying in time, fact what is
conformity with the real case, in term of analyzed
technological process. In conclusion, viscous-
elastic systems intended for isolation and damping
vibration must by design so that in optimum
parameters functioning for different type do
dynamical loading.
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