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ABSTRACT

Mounting the foundation of the technological equipment on antivibrating
system to the current moment, don't have an optional character she
becoming a must, because noxious effects of transmitted vibrations the
environment, essentially peoples who stand nearest, then the machines,

equipments, and buildings. In this paper, is distinguishing the influence of

nonlinear characters of elastic and damping forces about amplitude
frequency plot of vibrations of the machine foundation. The
characterization of the influence nonlinear behaviors of mounting elements
was make on based of a quantitative criteria of appreciation vibration
carry consisted in the evaluation response systems in time and frequency.
Present study has based of a physical model with prevalence, which in he
considered a machine foundation, as rigid system mount on viscoelastic
elements trirectangular. Consequently, the movement of the rigid system
has been characterized by dint of six degree of freedom. The physical
model considers has a covering prevalence for the many maul real
situation, be beyond personalize to according as of analyze characteristic
situation.

1. The physical model one two coordinate symmetry plane: XOZ, YOZ,
For analyze dynamic behavior of the  situation which in:
foundation of technological equipment was Ykiyx; =0; Yki,x; =0; Y Kix;y; =0;
considered a rigid mount on four identical

viscoelastic support trirectangular (fig. 1).
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Fig. 1 Physical model Fig. 2 Semisinusoidal signal

The rigid body was consider is solicits
eccentric by signal semi-sinusoidal excitation (semi-
sinusoidal shock) presented in fig. 2. Considered as

Considered as one two coordinate symmetry plane:
X0Z, YOZ, situation which in:
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In this situation the system of differential

equations which describes rigid body movement
becomes:

Ehlx +4c, X —4he, ¢, +4k X -4hk ¢, =0

EfnY +4c,Y +4c hd, +4k Y +4k ho, =0

OnZ +4c,Z +4k,Z = —F,

0 .

Hxx +4hcyY+4(cyh2 +cZn2)¢X +4hk Y +
¢X = _eyFZ

%ryqsy —4hc X +4(ch2 +th2)¢y —4hk X +

+4(1<Zd2 +kxh2)¢y =e,F,

%lzd')z +4(cxn2 +20yd2)¢z +4(kxn2 +2kyd2)¢

2. The analyze of vibrations in
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hypothesis: elastic and damping forces,
functions with linear expression
Considering elastic and amortization forces,
functions with linear expression the temporal
response is presented in fig. 3, in hypothesis of digital
values: F,=210° N; m=45000 kg; k,=1.500° N/m;
¢,=3.500° Ns/m.
In hypothesis of these digital values for all
characteristic =~ parameters  systems, frequency
characteristic in of movement on OZ directions is
represented in fig. 4. Rate of hysteretic curve and the
characteristic speed-movement is presented in fig. 5
and fig. 6. Dissipation energy on one period is: W=
52.36J.
3. The analyze of vibrations in
hypothesis: elastic forces, functions with

nonlinear expression
In this case is considered the expression
force of an elastic element having form:

F=k,o(x+px?)

In hypothesis of next digital values of the
characteristic what interfere in the equation system:
F,=200° N; m=45000 kg; k,=1.500° N/m; c,=3.500°
Ns/m; B=3.600" 1/m* was presented in the next
figures temporal and frequency responses (fig. 7, 8).
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movement are presented in figures 9 and 10.
Dissipation energy on one period is: W= 181. 34]
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4. The analyze of vibrations in
hypothesis: damping forces are functions

with nonlinear expression
In this case is considered the expression of damping
force of an element having form:
F=c, (% +y%’)

In hypothesis of next digital values of the
characteristic what interfere in the equation system:
F,=200° N; m=45000 kg; k,o=1.500° N/m; c¢,=3.500°
Ns/m; Y=300° s/m> was presented in the next
figures temporal and frequency responses (fig. 11,
12). Rate of hysteretic curve and the characteristic
speed-movement are presented in figures 13 and 14.
Dissipation energy on one period is: W=231. 25]

5. Conclusion

From the accomplish study, observe as in the cases of
nonlinear elastic and damping forces, the frequency
characteristic is characterized by appearance of new
spectral values, by the of with first case which
considered the force have linear expressions. Present
these poliharmonic components is proven the value of
dissipation energies on one period: in the
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case of nonlinear damping forces dissipation energies
has greatest value.

The qualitative diagrams speed-movement argues the
stability character of movements of rigid body on OZ
direction.
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