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Abstract

Deformable material systems are characterized by conducting vibratory movement when
operated from the outside. From elastic systems category are: installations for buildings, process
equipment and stationary machinery and equipment. After a certain time, as was evidenced, that
vibrations lead to degradation of the system: construction, machine or equipment.
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INTRODUCTION

Linear elastic systems with or without damping was observed that
free vibration is the result of the initial conditions imposed displacement or
velocity component of the system mass. Therefore at baseline the energy is
transferred from the outside at the elastic system and it is set in motion. At
later moments the energy transfer is canceled, so elastic system performs an
free oscillatory motion.

This study corresponds to the case where on the elastic system is
continuously present a dynamic or kinematic disturbing factor.

MATERIALS AND METHODS

On the horizontal beam of the frame deflection is considered as
fixed the electric motor. The unbalanced motor is considered to be
represented as a concentrated mass located at a fixed distance from the axis
of rotation, It rotates around its axis with rpm n.

The problem is to determine the amplitude of the forced vertical
vibration motor. Mass frame is considered to be negligible.
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Fig. 1 The mechanical system.

The mechanical system is replaced by an equivalent system.
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Fig. 2 The centrifugal force of inertia.

Determining forced vibration amplitude involves the following
steps:

1. determine the angular velocity of the rotor motors (Bratu P,
1993)..

=

n
30 (1)
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2. calculate the vertical component of the centrifugal force of inertia
due to eccentric rotating mass with angular velocity determined (Bratu P,
2000).
F =myew’ sin wt (2)
3. Considering the middle of horizontal beam the point of
application of disturbing force, is determined the stiffness coefficient of the
frame on vertical direction of structure. For this initial, is calculate the static
displacement given by a force applied to direction of centrifugal force of
inertia ( NV ) (Catarig A, 2003).
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Fig. 3 The basic mechanical system.

By applying the efforts method is determined the equation of condition on
the following form (Bia C, 1988):
X6, +A, =0

3)

Where:

0,,,A,p — represents the point displacements.

Using Maxwell-Mohr formula and rule Veresceaghin integration, we
obtain expressions for point displacements (Bratu P., 2000):
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Using relation:

A
X, =1, 5
Iy )
is determined the horizontal reaction of simply supported steel frame. By

applying unit force on direction of disturbing force is obtained the static
displacement.

Mm,dx 2 | N \x
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Fig. 5 Efforts sectional diagram m2
Using static displacement is determined stiffness coefficient of the frame
with mathematical relation (Pantel E., 2002):
N
k=— (7)
Ji
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4. Using kinetic and potential energy expressions of the equivalent
mechanical system is determined the inertia and stiffness coefficients
(Barsan G., 1993).

12
Ezamy —>a=m
(8)

V:%ky2 —>c=k

Where:

a — represent the inertia coefficient.

¢ — represent the stiffness coefficient.

5. The natural pulsation expression of oscillatory equivalent
mechanical system is (Muntean M., 2007):

P=q= )

a
For the initial phase of harmonic disturbing force in vertical
direction considered as zero (& = 0) and with the amplitude given by
P=mjen’, (10)
is determined parameter /, as the ratio of the the amplitude disturbing force
and inertia coefficient a (Bors I, 2003).
h= P (11)

a
5. Using the data obtainedis determined the amplitude of forced
vibration.

A=—"— (12)

RESULTS AND DISSCUSIONS

In developing work have considered the following calculation dates:
- electric motor mass fixed in the middle of the frame at / =1.2[m]
of woodworking tools

m =105[Kg],
- the unbalanced electric motor is represented as a concentrated
mass
my, = 7[Kg] ,
being at a distance of 7 centimeters from the axis of rotation.
e= 7[cm] ,
with

n =1700[rpm].
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- the axial moment of the horizontal beam and columns of wood
processing
machine frame is considered

I =500[cm*].
- Young's modulus

E = 2-106[daN/cm2]
- mass frame is considered to be negligible.

Using previously established relationships, given mechanical system
is replaced by a mechanical system equivalent form
The angular velocity is:

a)—30—17793[ s

Using Maxwell-Mohr formula and rule Veresceaghin integration, we
obtain the point displacements:

m, ds
% ZJ 3EI

M m] NP
2FEI
The horizontal reaction of 51mply supported steel frame expressed
with the ratio of displacements point
Ap 3-N

]P

Oy 16
By applying uniform force X, =1 on the basic system in the
direction of static force N , is determined static displacement

Mmzdx 2 1 P \x TN’
ZI —x]l+—x —dx =
2 )2 96EI

1

Stiffness coefficient is
N 96EI

T f

The inertia and stiffness coefficients are:
2

E:%my —a=m=105[Kg]

=8,333-10°[N/m].

Vv :%kyz —c=k=8333-10°[N/m]

The natural pulsation of oscillatory equivalent mechanical system
computed is
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p= \/2—281,71[{‘ ]
a

The amplitude of harmonic disturbing force in vertical direction is
P =men’ =15513[N].
Parameter %, as the ratio of the the amplitude disturbing force and
inertia coefficient a is:

n=" 214774102 [ems ™).
a
Accordingly, forced vibration amplitude is
A= % = 0.0309[cm].
p -

CONCLUSIONS

In the case linear elastic systems with or without damping is known
that the free vibrations are the result of the initial conditions imposed by
displacement or velocity component of the system mass. In the event that
the elastic system in this case the machine woodworking tools, is operated
continuously by a disturbing force having a dynamic nature, the system is
dynamic perturbed.

In this paper the problem is to determine the amplitude of forced
vibration system, whose value does not exceed certain values well
established, which would lead to the entrance of the machine mechanical
system in resonance, followed by its destruction by increasing the value of
the vibration to the infinite.

Resonance problem appears in cases where the natural pulsation of
wood processing machine system is equal with the harmonic pulsation of
disturbing force applied to the considered system.

In this case pulsations determined values are different:

pP*Fa,
therefore not appears the possibility of entry into resonance of woodworking
machine.
Also the paper presents method of calculation of the forced vibration
amplitude, which can be compared with values set or determined for each
type of woodworking machine. Amplitudes must not exceed certain values
to ensure a normal operation of the machine parameters.
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