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METHOD OF FINITE ELEMENTS
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State Engineging University of Armenia, Yerevan, Amenia

At it iswell known, during the exploitation of a passenger automobile the carrying body of an
automobile is unde the influenceof dynamic loads. Unde theinfluence of irregularities of road an
automobile body is unde the forced o<cill ation. As the carying body of a pasenge automobile
congsts mog of shdl elements, so it is interesting to investigae the ocill ation processof it. Above
mentioned investigation, doneby traditiond andytic methods relates with huge complexity, so this
work is devoted to the investigation of mentioned processby method of finite elements. The road
irregularities are exerting randonly and it is important to take into acount al the cases of the
ocill ation in order to avoid resonances during the exploitation.

The above mentional cdculations if they are doneby traditiond methods require a lot of
asuumptions which influence on the acaracy of the obtaining daa. Espedaly, here the carying
body of an automobile is introducel as a materia particle which is conneded with the car
suspension bythe solid connedion.

It doesn’t make an oppatunity to completely cdculate and to asessthe designing automobile's
driving evenness

Driving evenness is one of the operationd attributes of an automobile, which describes the
ability of an automobile to move on the unegqud road by the given interval of veodities.

The engine generates some vibrationstoo. But these vibrationsare too small comparison with
above mentionad vibrations Vibrations have huge influence upon not only driving evenness but
also thetechniqueoperationd attributes of an automobile.

In generd, the basis of o<till ation investigationis the following equéaion

@ [MJu}+[cHut+[K{u} ={F(t} whee

[M] - Mass matrix, [C] -Damping matrix, [K] - Stiffness matrix, {i},{u}.{u} are acordingy

nodd accéeration, veodty and displacanent vedors, (t)— time.

Above mentioned matrices are formed automaticdly. The densty and volume have to be
entered, which are the cdculation garting points of the massof ead finite element.

During modal andysis the abovementioned equaion has the following view.

@ [Mfu}+[Kfu}=0
During Harmonic andysis the loads are changing ther influenceby harmonic type Thebasis
equaion has the same view, butin compare with the following.

@) {F({t)} ={F, (codat + ¢) +isin(at + #))}
The modd andysis gives us an oppotunity to obtain the own ocill ation frequencies in the

mog possble diredions In this case the first five diredions which are mog possble are
remarkable. The other ones are notadud. Theresults are introducel in the Tablel.

Sub dep Oscill ation Measue
frequency
1 12141 [Hz]
2 30593 [Hz]
3 70655 [Hz]
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4 81472 [HZ]
5 87277 [Hz]

Tablel. Theresults of cdculated own o<ill ation frequency

These results are obtained by the cdculation of the shdl element, which is welded on the
oneside On the other side an externd force is ading by sinuoidd principle. This case is more
usud in carying bodyautomobiles and represents more interest.

The described modd is shown on heFigurel
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Figurel. The designed modd of shdl dement

After above mentional cdculations the interval of the externd force frequency is given in
tha case, tha thevalue of own o<ill ation in the ac®rding nodeis the mentioned interval.

Theresult is given the Figure2, where we can easily seethe fundion of o<cill ation amplitude
and frequency.
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Figure2. Fundion of otill ation anplitudeand frequency

The case of resonanceis evident here.
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