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Abstract: - Starting from the simplified block chart of the dynamical system engine – tool – piece – device 
– instrument it is drawn the stability chart if the milling machine and it is annalysed the causes and the 
efects of the apparition of noises. 
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1. ECONOMICAL ASPECTS 
 

From the qualitative point of view, the action of 
the human factor in the process of the ecconomical 
increase it is expressed by its quuality, depending 
mainly on the qualification and work motivation, 
and on the work productivity influenced also by the 
technical  dotation of work. The informational 
technological factor, in its quality of neofactor has 
presently a decisive role in the process of the 
ecconomical increase.  

The technological progress induced by 
innovation determines the following effects:  

-determins the gradual restructuring, on 
compartments and branches of the national 
ecconomies and also of the relationships among 
these. 
-it has an essential contribution at the 
amelioration of the productivity of the 
production systems, expressed by the work and 
capital productivity; 
-determins, mostly, the obtaining of the scale 
savings, by reducing  the medium costs on the 
product unit, the consequence of the increase of 
the profit, as a source of  accumulation of the 
capital intended for the investments that support 
the ecconomical increase; 
-limits and reduces the eccological and social 
costs of the ecconomical increase by elimination 
and the controle of the pollution sources, the 
humanisation and civilisation of life on the basis 
of the new computerised substructure; 
-changes permanently the series of the 
destinations for the usage of the different 
categories of natural resources, allowing the 
protection of the exhaustible resources and the 
elimination, on the way of a bigger efficiency of 
the quantitative deficiencies that can limit tha 
economical increase.   

 

2. STABILITY STUDY 
 

In [4] it is shown the simpliphied block-scheme 
of the tool-machine–working surface- device-
instrument  dynamic system in the threading 
process, scheme, in going to show bellow in fig.1, 
and which, in going to use in order to study the 
stability of the cutting machines. 

 

 
Figure 1 
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In fig. 2 it is shown the compact block-scheme of 
a threading process for a structure with no matter 
how many liberty degrees as it is shown in [4]. 
 

 
Figure 2 
 

In order to analyse the stability it is interesting to 
find out only the limit or the stability limit, where it 
is passed from the stable domain to the unstable one. 
Here the entering size Zi is equal as size and with the 
out size Ze , so: 
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Theorem 1. The necesary condition for a 
mecanical system to be stable is 
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          In our case the entering size is OA  and the out 
size is OK . 
The stability limit is reached if   
 

A0 = K0                                  (2) 
where 
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The sizes we use are: 
RXX , RYX , RZX , RXY , RYY , RZY , RXZ , RYZ , RZZ 
are the directional coefficients 
GXX , GYX , GXZ , GYX , GYY , GYZ , GZX , GZY , GZZ 
are the transfer functions of the dynamical yielding 
of the structure  [μm/N ] 
w = the threading depth   [ mm ] 

kcw = the dynamic coeficiency of the threading force 
compared with the threading depth           [ N/mm ] 
ω = the throb (circular freqvency)   [ 1/s ] 
τ  [ s ] 
P = force  [ N ] 

Both A0  and K0  are complex sizes. Because of 
this they can be written:          

A0 =  A0r + iA0i                             (5) 
K0 = K0r + iK0r                (6) 

From (4) and (6) we have 
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Through identification rezults 
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Koi can also be written: 
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Replacing (9) in (8) results : 
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From (7) and (10) we obtain 

K
K

ctg ctg K
K

oi

or

oi

or
= − ⇒ = −

ωτ ωτ
2 2   (11) 

From (11) we have: 
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h = 0, 1, 2, 3, ...... 
Taking into consideration the fundamental 

relation 
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where: 
n [rot/min], τ [s] 

ω  = 2π f                               (14) 
ω [1/s], f = frequency [Hz] 
We obtain: 
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From (7) result  
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The stability limit is reached if A0 = K0 and using 
(5) and (6) we can say that the stability limit is 
reached when: 

Aor = Kor                     (17) 
Aoi = Koi                          (18) 

Replacing (17) and (18) in (15) and (16) we 
obtain: 
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The transfer functions of the dynamic yielding of 
the structure are calculated using the formulas : 
 
 

( ) ( )( ) ; ( ) ;
( ) ( )

( )( )
( );

xx xy
x y

xz
z

x i x iG i G i
P i P i

x iG i
P i

ω ωω ω
ω ω

ωω
ω

= =

=
 

 



 

RJAV vol VI issue 2/2009                                          108                                                         ISSN 1584-7284 

( ) ( )( ) ; ( ) ;
( ) ( )

( )( )
( );

yx yy
x y

yz
z

y i y iG i G i
P i P i

y iG i
P i

ω ωω ω
ω ω

ωω
ω

= =

=
 

 
( ) ( )( ) ; ( ) ;
( ) ( )

( )( )
( );

zx zy
x y

zz
z

z i z iG i G i
P i P i

z iG i
P i

ω ωω ω
ω ω

ωω
ω

= =

=
 (21) 

For the vertical cutting machine the outcome of 
the forces which action between the tool and the 
machine part is a space vector that can be 
determined by its projections: Px , Py , Pz , on the 
three axees trirectangulare coordinates of the sistem 
where the tool-machine belongs. Similarly the 
relative movement between the tool and the machine 
part is also a vector conducted in space, that can be 
determined by its projections: x, y, z, on the same 
coordinates system. 

In order to determin the nine transfer functions of 
the dinamic yielding of the structure, given by the 
formulas (21) the structure is excited successively in 
the direction of the 3 axees of  coordinates, therefore 
simulating the there parts Px , Py , Pz  of the chipping 
force, measuring in each case the response of the 
structure (moving amplitudes) in the direction of the 
same three axees of x, y, z,coordinates and at the 
same time the angle  Φ   between the force and the 
movement. 

In order to clarify what we have said before I 
should add: 
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So, I will experimentally determin Px , Py , Pz , x, 
y, z. Using the (21) formulas the nine transfer 
functions of the dynamic yielding of the structure. 

The calculus of the directional coefficients is 
done using type (23) formulas 
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where: 
z  the teeth number of the cutting machine 

Iϕ  = is the angle under which the cutting machine 
penetrates the working surface [grades] 

EΦ  is the angle under which the cutting machine 
leaves the working surface  [grades] 

α   is the angle between the outcome of the chipping 
force and the x,y plan [grades] 
β  is the angle beetween the outcome of the 
chipping force and the normal on the chippead 
surface [grades] 
χ   is the atack angle of the knife [grades] 
ε  represents the angular step of the normal on the 
chipped surface [grades]. ε   is one of the main 
paramethers used in the analyse of the dynamic 
behaviour of the cutting machine.  

Using the type (23) formulas we determin the 
directional coefficient. The sizes that interfere in 
(23) formulas are measured during the experiment. 

With formula (1) I can determin to and I can also 
determin Aor and Aoi .With Aor and Aoi , using 
formulas (19) and (20), can raise the stability 
diagram. 

Taking into consideration the formulas we met in 
[4] the calculus formulas of the directional 
coefficients are infered: 
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EΦ  is the angle under which the cutting machine 
leanes the working surface  [grades] 
α   is the angle between the outcome of the chipping 
force and the x,y plan [grades] 
β  is the angle beetween the outcome of the 
chipping force and the normal on the chippead 
surface [grades] 
χ   is the atack angle of the knife [grades] 
ε  the angular step of the normal on the chipped 
surface [grades]. 

Generally the movement of a material point or of 
a system of material points can by described with the 
help of the differential equations. The problem of 
integrating the  differential equations or the systems 
of differential equations is not always easy to 
solve.That is why in this case the qualitative analyse 
of this problems has a major importance. 

The qualitative analyse is a chapter of the 
theorem of the differential equations that study the 
behaviour of the solutions of a problem to the data 
of the problem, without knowing those solutions. 
Not alway, the simple introduction in the computer 
of an equation can lead to favourable results. 
Sometimes the non-existance theorems are more 
important than the existance theorems. On the other 
hand the existance of more solutions can lead to the 
blocking of the numerical calculus, like in the case 
of the appearance of a bifurcation. 

The complet study of some problems for 
differential equations consists of: the  quantitative 
analyse (the infering methods of some solutions), the 
qualitative analyse and the  numerical solving on the 
computer. It has to be noticed that the numerical 
solving has to be subsequent to the qualitative 
analyse. The qualitative analyse is the one that 
shows which is the set of all the solutions of a 
problem, at what behaviour of the solutions we can 
expect, considering the all possible values of all the 
data. Only one solution corresponding to a fixed data 
set will correspond to only one aspect of this 
evolution. 

The productivity of the work at the cutting 
machines depends very much on the chipping 
capacity which, in many cases, is prematurely 
limited by the insufficient dynamic stability. The 
lost of the dynamic stability in a chipping process, 
sometimes a lot under the one limited by the engine 
power it is owed to the fact that both a in projecting 
the tool machine and in designing the technological 
process,the dynamic behaviour of the tool machine-
working surface-device-instrument system and 
especially of the tool machine is taken into 
consideration in a simplified way. The machine 
boot, that is given together with the car machine, 
must contain: 

a)The unconditioned stability diagram raised by 
chipping. 

b)The diagrams representing the variation of the 
directional coefficients, and also the diagrams of the 
real part of the frequential trait amplitude – phase of 
the machine. 

c)Recommendations for avoiding the possible fields 
of dynamic instability. 

The demands on the word level for assuring a 
stable dynamic behaviour for the tool machine has 
become a daily concern and therefore the 
competitivity of the tool-machine constructing 
industry can′t be done without the study of the 
stability. 

3. CAUSES AND EFFECTS OF THE 
VIBRATIONS AND NOISES AT THE 
TOOL - MACHINES 
 

The vibrations and noises that appear at the 
functioning of the tool – machines have negative 
influences on the security in the operation of these 
devices, on the precision and productivity of the 
mechanical manufacture and, of course, on the 
health of the people whop use these tool – machines. 
The transmitters used at the construction of the 
detecting elements (microphones) in order to 
measure the noises realise the transformation of the 
accoustic energy into electrical energy. Nowadays 
microphones of condenser type and the transmitters 
with piezoelectric effect. The tool – machine on 
which are made the measures must be in a perfect 
functioning state, with all the tools, devices, 
protectresses ecc, its installing on the floor of the 
hall or on the foundation being identical with that of 
iperation. The accoustical levels are measured for all 
the revolutions and anticipations, at the separate or 
simultaneity of the mechanisms, installations, ecc. 

The functioning principal, the execution errors 
and the assemblage of the different elements and 
subassemblies can generate mechanical vibrations 
that can be felt in the  environment as strong noises, 
too.  

The gears are vibration sources and noises that 
cover the whole scale of  audio frequency. 
Especially thanks to them often appears the strong 
noise of the gear and of anticipations. The 
deformations of the teeth in engagement under the 
action of the transmitted dynamical charges, the 
execution and installation errors  of the cogwheels 
are the main causes of the noises and of the 
vibrations at the gears. By increasing the revolution 
and the charge transmitted the level of vibrations 
and noises of the angrenajelor increase. 
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The bearings can generate vibrations and noises 
as a consequence of the micro – and 
macrogeommetrical aberrations of the bodies and 
bearing  race, of the degradation and local deffects 
of the elements of the bearing, of the defectous 
installation ecc. The experimental researches prove 
that the level of noise and of the vibrations of the 
bearings increase approximately liniar with the 
revolution. 

The belt transmissions lead at the appearance of 
some important vibrations and noises. These are due 
to the sewings  (the butts) of the belt and the 
variations of the belt pressures as a consequence of 
the imprecission of execution and installation of this 
and of the belt wheel. Usually the plate belts are 
better than those trapezoidal. 

The mechanisms (with cogs, Malta crosses) 
thought for the periodical rotations of the different 
elements (organs) or subassemblies of the tool – 
machines represent important sources for vibration 
and noises.  Their functioning is accompanied both 
of forced vibrations (with the fundamental frequence 
equal with that of the rotation of the cogs, Malta 
crosses), and also the free vibrations (that appear at 
the sudden change of the trajectory of the tappet). 

Normally, the tool – machines function in 
polluted environments from the point of view of 
vibrations and noises. Along with the existing 
sources even inside these tools, in the mechanical 

workshops can be  found many other sources that 
generate noises and vibrations, like: transport and 
lifting installations, fans, ecc. 

 A little variation of the threading force (caused 
by the nonhomogenity of the material that is being 
manufactured, accidental dmodifications of the 
rigidity of the ductile structure, ecc.) determins an 
abnormal development of the threading process, 
characterised by the presence of some violent 
vibrations (jars) of the tool and/or the piece that is 
being manufactured. The theoretical and 
experimental researches showed that this 
phenomenon, often accompanied by loud noises, is 
caused by the uncontrolled, unstable behaviour of 
the dynamical system of manufacture. 
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