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Abstract. In this paper, a dynamical system composed by a solid mass
attached at two elastic springs bounded in a parallel assembly is studied. An
equivalently damping constant of the assembly in a free vibrations regime
(mechanical vibrations) is obtained.
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1. Introduction

One considers two helicoidally elastic springs with the elastic
constants K;, K, and damping constants C, and C, respectively. The springs
are bounded in a parallel assembly in vertical position (Fig. 1) with the mass
m attached at the extremities of springs, which have the same lengths under

the action of this weight.

Let [ be the common length of the springs and /iy, [ the lengths of

springs in undistorted state.

The characteristics of the mechanical system composed by these springs

and mass satisfied the condition.
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Fig. 1 — Parallel assembly of elastic springs.

2. Contents

If the system is taken out from the static equilibrium position, the
dynamical equation for the attached mass is:

mi =mg+F, +F, +F, +F,_, (2)

where x is the coordinate, g — the gravitational acceleration, F, — the elastic
force of first spring, F, — the damping force of first spring, F, — the elastic
force of second spring and F, — the damping force of second spring.

The elastic forces are given by Hooke’s relation (Buzdugan et al., 1979;
Teodorescu, 1984; Teodorescu, 1988; Teodorescu, 1997):

Fel =-K,(x—1)); Fez =-K,(x—1,) €©))

The damping forces are given by (Mangeron & Irimiciuc, 1978;
Mangeron & Irimiciuc, 1980; Mangeron & Irimiciuc, 1981; Buzdugan et al.,
1979):
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F, =-Cx, F, =-Cyx. 4)

Introducing of (3) and (4) in (2) leads to

mX+(C,+C)x+ (K, +K,))x=mg+ K|/, + K, L,,. (5)

3. Solution of the Dynamical Equation
The solution of eq. (5) is (Buzdugan et al., 1979):

mg + K, + Kyl
K, +K,

x=e"(x,cosw t+x,sinw t)+

where 4 and @ are given by (Buzdugan et al., 1979; Teodorescu, 1984;
Teodorescu, 1988; Teodorescu, 1997):

j=rto, ©)

2m

- ik ey o

m 4dm

while x, and x, are constants of integration.

In the hypothesis (1) the values of @ are real.
For the determination of equivalent damping constant one writes from
relation (6):

A= Cl +C2 — Cech . (8)
2m 2m
In this way we obtain relation
Cech = Cl + C2 4 (9)

which is analogous with the equivalent elastic constant of parallel assembly.
The pulsation @ can be written in the form

2
W= Kech _ Cech

2,
m 4m
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where K, , is the equivalent elastic constant (Buzdugan et al., 1979):
Kech =K1+K2' (10)

4. Conclusions

In conclusion, the dynamical study can be made replacing the parallel
assembly with an equivalent spring having the characteristics (elastic constant
and damping constant) given by relations (9) and (10).
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DETERMINAREA CONSTANTEI DE AMORTIZARE ECHIVALENTE PENTRU
UN ANSAMBLU DE ARCURI LEGATE iN PARALEL

(Rezumat)

Se considerad un sistem elastic compus din doua arcuri legate in paralel cu o
masa atasatd in pozitie verticala. Ecuatia dinamica a miscarii in regim de vibratii libere
se compard cu ecuatia dinamica a sistemului echivalent cu un singur arc si se determina
constanta de amortizare echivalentd a montajului paralel.



