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1. Introducere

Din dorinta de Imbunatitire a curgerii mediilor polimerice
(materiale cu un domeniu tot mai dezvoltat la nivelul tuturor
ramurilor industriei) si de eliminare a defectelor (ridarea sau
chiar fisurarea suprafetelor produsului si/sau inducerea unor
tensiuni interioare care determind apoi deformarea prin
curbare a produsului final) ce pot aparea in multe cazuri, in
timpul proceselor de prelucrare a materialelor polimerice, s-
au realizat cercetari $i s-a observat cd prezenta oscilatiilor
ultrasonice 1n cazul procedeelor de prelucrare a materialelor
polimerice poate avea o influntd pozitiva asupra comportarii
materialelor polimerice in timpul procesarii [1, 2], [3, 4], [7],
[111,[51,19, 10].

Standul experimental de activare cu ultrasunete a curgerii
mediilor polimerice este destinat dezvoltarii inovative de noi
tehnologii in domeniul procesarii materialelor polimerice, scopul
urmarit fiind de imbunatétirea proceselor de injectare-extrudare.

Standul experimental ce urmeaza a fi realizat trebuie sa fie
capabil sa indeplineascé urmatoarele functii necesare pentru
desfagurarea in bune conditii a cercetarilor experimentale:

* sd asigure o curgere continud a polimerului atat la nivelul
cilidrului de extrudare cat si la nivelul dispozitivului de curgere
si instalare a ansamblului ultrasonic;

* sd permita reglarea dar si monitorizarea parametrilor de
proces:

- temperatura de procesare pe tot traseul parcurs de
polimerul topit, de la intrarea acestuia in cilindrul extruderului
pana la iesirea acestuia prin duza dispozitivului de curgere si
instalare a ansamblului ultrasonic;

- presiunea si viteza de curgere a polimerului la nivelul
cilindrului de extrudare;

- frecventa de rezonanta a ansamblului ultrasonic;

- durata pe care se realizeaza extrudarea.

* sd permita studierea comportamentului curgerii mediului
polimeric cu si fara activare cu ultrasunete pentru diferite valori
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1. Introduction

Intending to improve the flow of polymeric media (materials
with a developing field at the level of all branches of industry)
and to eliminate the defects (lapping and even fissuring of the
product surfaces and/or internal tensions which determine the
deformation by flexion of the final product) that can occur in
many cases during the processing of polymeric materials,
researches were realized and it was observed that the presence
of the ultrasonic oscillations in the processing of polymeric
materials, can have a positive influence on the behaviour of
polymeric materials during the processing [1, 2], [3, 4], [5], [7],
[9,10], [11].

The experimental stand of ultrasounds activation of
polymeric media flowing is destined to the innovative
development of new technologies in the field of polymeric
materials processing, with the goal to improve the extrusion-
injection processes.

The experimental stand proposed for realization should be
able to accomplish the following function necessary for the
development in good conditions of the experimental researches:

« assure the continuous flowing of the polymer both at the
level of the extrusion cylinder and at the level of the flow and
fixing device of ultrasonic assembly;

« allow the regulation as well as monitoring of the following
process parameters:

- processing temperature along the entire path performed
by the molten polymer, from its entrance into extruder cylinder
up to its exit through the nozzle of the device of ultrasonic
assembly;

- pressure and flow velocity of the polymer at the level of
extrusion cylinder;

- resonance frequency of the ultrasonic assembly;

- time lasting of extrusion;

* allow the study of flow behaviour of polymeric medium
with and without ultrasounds activation for various sizes of
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ale interstitiului de curgere si ale distantei de imersare a
ansamblului ultrasonic in dispozitiv.

Constructia standului experimental de activare cu ultrasunete
a curgerii mediilor polimerice implicd urmatoarele etape:

¢ realizarea ansamblului ultrasonic;

* realizarea dispozitivului de curgere si instalare a ansamblului
ultrasonic;

» asamblarea si testarea standului experimental de activare
cu ultrasunete a curgerii mediilor polimerice.

In cadrul cercetarii de fata se pune problema adaptirii
constructive si functionale a sistemului ultrasonic pe un
echipament de procesare a mediilor polimerice (echipament de
extrudare-injectare), in vederea realizarii standului de activare
cu ultrasunete a curgerii mediilor polimerice. In continuare se
prezintd etapele ce trebuiesc parcurse pentru constructia
standului de activare cu ultrasunete a curgerii mediilor
polimerice.

2. Realizarea sistemului ultrasonic

Sistemele ultrasonice formate din generator §i ansamblu
ultrasonic (transductor piezoceramic + concentrator adaptor
de unda) pot fi construite pentru a functiona la o frecventa fixa,
frecventd de rezonanta.

Transferul energetic optim si eficacitatea activarii este cu
atat mai buna cu cat frecventele sunt mai joase. Cum frecventele
din domeniul audibil sunt excluse majoritatea echipamentelor
au fost concepute pentru frecventa de 20kHz.

Pentru aceasta frecventa insa conditia functionarii in regim
de rezonanta se traduce in componente mecanice cu dimensiuni
care pot fi dificil adaptabile in procesul activate (ex.: pentru OL
lungimea A/2 este de circa 164 mm pe directia propagarii).
Activarea unui process de injectare sau extrudare devine cu
atat mai interesanta cu cat lungimea concentratorului adaptor
de unda devine compatibild cu dimensiunile zonei active. Ca
atare frecventa de 40kHz pare sa fie un compromis acceptabil
intre eficacitatea activarii i posibilitatea adaptarii sistemului
ultrasonic la procesul activat.

2.1. Constructia generatorului de ultrasunete

Pentru functionarea in bune conditii a generatorului de
ultrasunete este necesar a se cunoaste modul cum variaza
frecventa de rezonanta a ansamblului ultrasonic functie de
temperatura de lucru.

Experimentarile au constat in incdlzirea progresivad a
sonotrodei in zona de contact a acesteia cu materialul polimeric
in stare de topitura si masurarea frecventei pentru diferite valori
de temperatura.

Intrucat ansamblul ultrasonic realizat lucreaza imersat in
mediul polimeric in stare de topitura este foarte important a se
determina modul cum variaza frecventa de rezonanta a
ansamblului ultrasonic cu temperatura corespunzatoare
regimului de functionare. Temperaturile la care se realizeaza
experimentele variaza in intervalul 160 +220°C.

Dependentele dintre temperatur si frecventa de rezonanta
la temperatura de regim sunt prezentate in diagrama din
figura 2.1.

Pe baza rezultatelor experimentale prezentate anterior, in
vederea activarii curgerii topiturii mediilor polimerice cu
ultrasunte s-a construit in ISIM Timigsoara generatorul de
ultrasunete. Acesta asigurd frecventa nominald de lucru de

flow interstice and of immersion distance of ultrasonic assembly
into device.

Construction of the experimental stand for ultrasonic
activation of the polymeric media flowing involves the following
steps:

+ realization of the ultrasonic assembly;

* realization of the flow and fixing device of ultrasonic
assembly;

+ assembling and testing of the experimental stand for
ultrasonic activation of the polymeric media flowing.

Within the present research, the problem is how to
constructively and functionally adjust the ultrasonic
assembly on the equipment for polymeric media processing
(extrusion-injection equipment), in order to realize the stand
for ultrasonic activation of polymeric media flowing. Further,
the stages that should be performed in order to build the
stand for ultrasonic flow activation of the polymeric media
are presented.

2. Realization of the ultrasonic assembly

The ultrasonic systems formed by generator and ultrasonic
assembly (piezoceramic transducer + wave adapter
concentrator) can be built in order to be able to function at a
fixed frequency, named resonance frequency.

The lower are frequencies, the better are the optimal energetic
transfer and the efficiency of activation. Because the frequencies
from the audible domain are excluded, most of equipments were
conceived for the frequency 20 kHz.

However, for this frequency, the condition to function in
resonance regime is transposed in mechanical components with
sizes difficult to adjust in the activation process (e.g.: for OL
the length A/2 is about 164 mm in the propagation direction).
The activation of an injection or extrusion process becomes
more interesting as measure the length of the wave adapter
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Figura 2.1. Diagrama de variatie a frecventei de rezonanta
functie de temperaturd/
Figure 2.1. Diagram of resonance frequency varying
with the temperature

concentrator becomes compatible to the sizes of activated zone.
Therefore, the frequency of 40 kHz seems to be an acceptable
compromise between the efficiency of activation and the
possibility of ultrasonic system adaptation to the activated
process.
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40kHz la o putere de maxim 150W si permite reglarea manuala a
factorului frecventa de rezonanta.

Generatorul are integrat modulul de comanda si programare
in tehnica digitald si este destinat alimentérii ansamblului
ultrasonic cu element activ piezoceramic. Modulul energetic,
generatorul de ultrasunete - comanda si control este alimentat
la o linie de tensiune de 220V / 5S0Hz, frecventa de lucru fiind
reglabila in intervalul 38 — 39 kHz, astfel incat sa poata functiona
la rezonantd la temperatura mediului polimeric in stare de
topitura.

2.2. Realizarea ansamblului ultrasonic

Pentru ca toate elementele care compun ansamblul ultra-
sonic sa functioneze la frecventa de rezonanta s-au folosit
programe sofware specializate de simulare (Krell Engineer-
ing) care au permis cunoasterea dimensiunilor teoretice, a
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Figura 2.2. Forma geometricd si curbele de caracterizare ale
booster-ului (a) si sonotrodei (b) dupa simulare/
Figure 2.2. Geometrical size and characterization curves of
booster (a) and sonotrode (b) after simulation

2.1. Construction of ultrasounds generator

For a good functioning of ultrasounds generator, it is
necessary to know how the resonance frequency of the
ultrasonic assembly varies depending on working temperature.

The experiments consisted in the progressive heating of the
sonotrode in its contact zone with the molten polymeric material,
followed by the frequency measurements for different
temperature values.

Since the realized ultrasonic assembly works immersed into
the molten polymeric medium, it is very important to determine
how the resonance frequency of the ultrasonic assembly vary
with the temperature corresponding to the functioning regime.
The temperatures at which experiments are carried out varies
between the interval 160+200 °C.

The dependences between temperatures and resonance
frequency at regime temperature are presented in the diagram
in Figure 2.1.

Based on the experimental results previously exposed, the
ultrasounds generator was built by ISIM Timigoara, in order to
ultrasounds activate the flow of molten polymeric media. This
generator assures the working nominal frequency by 40kHz at
a power of 150W and allows the manual regulation of the
resonance frequency parameter.

The generator includes the modulus of command and digital
technique programming, and it is destined for charging the
ultrasonic assembly with piezoceramic active element. The
energetic modulus, the ultrasounds generator — command and
control, is charged using a tension line by 220V/50Hz, the
working frequency being adjustable between the limits 38-
39 kHz, in order to function at resonance, at the temperature of
the molten polymeric medium.

2.1. Realization of the ultrasonic assembly

In order to function optimally at the resonant frequency the
elements that compose the ultrasonic assembly was used a
specialized calculus software (Krell Engineering), which allowed
to know the theoretical sizes, the amplification coefficient, the
placement of the nodal and antinodal zones, the relative
amplitude at resonance frequency, the variation curves of the
energy loss and the curves of internal tensile stress for elements
of the ultrasonic assembly (Figure 2.2.).

Other characterization data regarding the ultrasonic assembly
(transducer, booster and sonotrode), which are working at the
resonance frequency 40 kHz, resulted by simulation with
specialized programs, are presented in Table 2.1.

Tabelul 2.1. Elementele teoretice de caracterizare a ansamblului ultrasonic/
Table 2.1. Theoretical elements that characterize the ultrasonic assembly

Material PTZ5 AlSiyMgMn | Aliaj / Alloy TiGr.2
Componenta / Calibrated element Transductor / | Booster / Sonotroda conica /
Transducer Booster Conical sonotrode
Lungimea / Length [mm] 57 72,8 82,5
Factor amplificare/ Amplitude factor — 2,46 2,78
Factor de calitate / Quality factor Q — 100000 26000
Coordonata nod oscilatie / Nodes [mm] — 31,9 29,3
Solicitare maxima / Largest axial stress [MPa/mm] (1 pm — 1,57/54,5 1,84/47.9
Energia totala de deformatie / Total strain energy [Joules] iesire/ — 2,9x10™ 1,19x10™
Puterea disipata / Dissipated power [Watt] output) - 7.5x10" 1,1x10°
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coeficientului de amplificare, amplasarea zonelor nodurilor si
ventrelor, amplitudinea relativa la frecventa de rezonanta,
curbele de variatie ale pierderilor de energie si ale starilor de
solicitare interna ale elementelor blocului ultrasonic
(figura 2.2).

1. sonotrodal sonofrode

2. amplificator intermediar/
booster

3. transductor piezoceramic/
piezoceramic transducer.

Figura 2.3. Forma proiectatd a ansamblului ultrasonic cu
sonotroda conicd/
Figure 2.3. The projected shape of the ultrasonic assembly
with conical sonotrode

Alte date de caracterizare ale blocului ultrasonic (transductor,
booster si sonotroda) ce lucreaza la frecventa de rezonanta de
40 kHz, rezultate in urma simularii cu programe specializate sunt
prezentate in tabelul 2.1.

Starea de solicitare internd a materialului constituie elementul
de dimensionare la oboseald a sonotrodei pentru sectiuni critice,
respectiv cu stare de solictare maxima.

Elementele proiectate, ce alcituiesc convertorul rezonator
ultraacustic, folosind programe specializate de proiectare pe
calculator sunt prezentate in figura 2.3.

Masurarea si testarea partilor componente ale ansamblului
ultrasonic (1) in vederea calibrarii la frecventa de rezonanta
(40kHz) s-a realizat folosind standul din figura 2.4, format din:
ansamblul rezonator mecanic 40kHz (1), echipament de
determinare a frecventei si impedantei la rezonantd (2),
osciloscop (3), generator de semnal (4), modul de comanda si
programare — generatorul ultrasonic (5) si amplifmetru (6).

3. Realizarea dispozitivului de curgere si
instalare a ansamblului ultrasonic

3.1. Conceptia si proiectarea dispozitivului ansamblului
ultrasonic

La etapa de conceptie s-a tinut cont i de unele detalii precum:

* stabilirea zonei optime de amplasare a planului de
extrudare;

* stabilirea configuratiei geometrice a duzei de activare;

« stabilirea modului de realizare a etansarii si centrarii
ansamblului ultrasonic in dispozitiv.

Stabilirea zonei optime de amplasare a planului de
extrudare. La alegerea planului 1n care se realizeaza injectarea-
extrudarea au stat testele experimentale de laborator. Acestea
au constat in folosirea unor medii de vascozitate apropriata de
cea a mediilor polimerice in stare de topiturd si verificarea
comportamentului acestora sub influenta ultrasunetelor.

Se poate afirma ca imersarea blocului sonic in mediul fluid
peste anumite valori conduce la reducerea efectelor
ultrasunetelor si cu ct ne apropiem de zona nodala efectele de
suprafata ale ultrasunetelor sunt tot mai neinsemnate.

Generatorul de ultrasunete folosit trebuie sa fie capabil sa

The internal tensile stress of the material constitutes the
endurance dimensioning elements of the sonotrode for
critical sections, respectively for sections with maximum
tensile state.

The projected elements which compos the ultrasonic
assembly are presented in Figure 2.3.

Figura 2.4. Alcétuirea standului de verificari functionale si
tehnologice: 1 - ansamblul rezonator mecanic 40kHz,
2 - echipament de determinare a frecventei si impedantei
larezonanta, 3 - osciloscop, 4 - generator de semnal,
5 - modul de comanda si programare — generatorul ultrasonic,
6 - amplifmetru/

Figure 2.4. Structure of the stand for functional and
technological tests: 1 - mechanical resonator assembly 40kHz,
2 - equipment for frequency and resonance impedance
determination, 3 - oscilloscope, 4 - signal generator,

5 - command and programming modulus — ultrasonic
generator, 6 - amplifier

Measurements and testing of the composing parts of the
ultrasonic assembly were made in order to realize the calibration
at the resonance frequency 40kHz, using the stand from
Figure 2.4, composed of mechanical resonator assembly
40kHz (1), equipment for frequency and resonance impedance
determination (2), oscilloscope (3), signal generator (4),
command and programming modulus — ultrasonic generator (5)
and amplifier (6).

3. Realization of the flow and fixing device
of ultrasonic assembly

3.1. Conception and projection of the device of ultrasonic
assembly

The conception intended to find an optimal solution for
realization of the device of ultrasonic block. In the conception
stage, some details were was taken into account such as:

+ establishment of the optimal area for the placement of the
extrusion plane;

+ establishment of the geometrical configuration of the
activation nozle;

+ establishment of the air-tightness way and fixation of the
ultrasonic assembly into the device.

Establishment of the optimal area for placement of the
extrusion plane. The selection of the plane of the injection-
extrusion process was made by experimental laboratory tests.
These consisted in using some media with a viscosity close to
those of molten polymeric media, followed by testing of their
behaviour under the influence of ultrasounds.
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genereze puterii de peste 100W pentru a compensa amortizarea
ultrasunetelor la imersarea in mediul polimeric in stare de topitura.

Punerea in evidentd a efectului termopelicular. Pentru
punerea in evidenta a efectului termopelicular se foloseste tot
varianta imersarii blocului ultrasonic in mediu vascos (figura 3.1).

a) b) c)

Figura 3.1. Verificarea functionarii ansamblului ultrasonic
imersat in medii vAscoase (b) si punerea in evidenta a efectului
ultrasonic pelicular la nivelul suprafetei laterale a sonotordei (a)

si de accelerare a mediului fluid la nivelul zonei frontale a

sonotrodei (¢)/

Figure 3.1. Functionality verification of the ultrasonic assembly
immersed into vicous media (b) and putting in evidence of
the ultrasonic pellicular effect at the conical surface of the

sonotrode (a) and the acceleration effect of the fluid at t
he frontal area of the sonotrode (c)

Se observa in figura 3.1a cd la nivelul suprafetei laterale a
sonotrodei fluidul este impins cétre exterior si totodata
concentrat spre zona de varf a sonotrodei, iar la nivelul zonei
frontale a sonotrodei (figura 3.1.c) se observa doar o concentrare
a fluidului pe directie verticala. Aceste efecte se pot explica
prin faptul cé in cadrul activarii cu ultraunete pe directia
longitudinala, pe langa deplasarea principald a undelor
ultrasonice pe directie longitudinala (A4;) mai exista i o deplasare
de intensitate mai redusa pe directia transversala (4 ). Rezultanta
celor doud microvibratii (4) face ca fluidul sd@ nu adere la
suprafata laterala a sonotrodei si sa fie accelerat spre zona de
varf a sonotrodei. De asemenea, la nivelul intregii mase de fluid
activata cu ultrasunete s-a constatat o crestere a temperaturii
caurmare a microvibratiilor. Ca urmare a celor prezentate anterior
putem spune ci in timpul procesului de activare in medii vascoase
se produce atat efectul de alunecare la peretele sonotrodei cat
si un efect termic, efecte cunoscute sub denumirea de
efectultrasonic termopelicular.

Stabilirea configuratiei geometrice a duzei de activare. In
figura 3.2 sunt prezentate configuratia geometrica a capului de
activare si respectiv elementele ce caracterizeaza capul de
activare.

In vederea studierii comportamentului materialului polimeric
prin interstitii de curgere variabile, cu si fara activare ultrasonica,
interstitiul de cergere “i” poate sa varieze in intervalul de valori
0,7+3,5mm.

Obtinerea acestor valori ale interstitiului de curgere pot fi
obtinute prin interschimbarea duzelor si/sau folosirea de inele
din cauciuc termorezistent amplasate intr-un canal practicat in
zona nodald a sonotrodei avand ca scop realizarea unei
buneetansari si centrari a blocului ultrasonic in dispozitivul de
activare si respectiv de etansare, respectiv inele plasate in zona
de asezare ablocului sonic pe dispozitivul ansamblului ultrasonic
(zona nodala booster). Prin folosirea unui anumit inel, de o
anumita grosime, se realizeaza un interstitiu de curgere “”” mai
mare sau mai mic, respectiv se modifica si adancimea de imersare
a blocului sonic in duza “A,”.
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It can be stated that immersion of the sonic block in the fluid
medium over certain values leads to the decreas of ultrasounds
effects, and the more we get near to the nodal area, the more
insignificant are the surface effects of ultrasounds.

The ultrasounds generator used in the research should be
able to generate powers of over 100W in order to compensate
the ultrasounds inhibition at the immersion into the molten
polymeric medium.

Making the thermo-pellicular effect evident. In order to
reveal the thermo-pellicular effect, the immersion of ultrasonic
block into the viscous medium was used as well (Figure 3.1).

It can be observed in the Figure 3.1a that, in the lateral area
of sonotrode, the fluid is pushed to exterior and at the same
time it is concentrated to the top zone of sonotrode, and at the
level of frontal area of sonotrode (Figure 3.1.c) only a fluid
concentration on the vertical direction can be seen. These
effects are explained by the fact that within the ultrasounds
activation on longitudinal direction, besides the main movement
of the ultrasonic waves on the longitudinal direction (4;), there
is as well a movement on the transversal direction (4y) with a
lower intensity. The resultant of the two microvibrations (4z)
makes the fluid to not adhere to the lateral surface of sonotrode
and to be accelerated to the top area of sonotrode. As well, at
the level of entire fluid mass activated with ultrasounds, there
was observed a temperature increase as a result of
microvibrations. As a consequence of the previous statements,
we can say that during the activation process, in the viscous
media there are produced both the slip effect on the wall of
sonotrode and an thermal effect, effects known under the name
of thermo-pellicular ultrasonic effect.

Establishment of the geometrical configuration of the
activation nozzle. In Figure 3.2 the geometrical configuration
of the activation head and respectively the elements which
characterize the activation head are presented.

h, — adéncimea de imersare a
blocului sonic In duzd/ immersion
depth of the sonic block into the
nozzig, h, = 1+Tmm;

d, — diametrul de iegire al duzei/ exit
diameter of the nozzle,
d, = 2+3,9mm;

i = interstitiul de curgere la varful
sonotrodeil flow interstice al the
top of sonotrode, | = 0,7+3,5mm;

a = unghiul de inclinare sonotroda/l
inchination angle of sonotrode,
a=119

a, = unghi de inclinare duza/
inclination angle of nozzle,

a, = 14+16°

Figura 3.2. Configuratia geometricd a duzei de
activare din dispozitiv/
Figure 3.2. Geometrical configuration of the activation
nozzle from the devices

In order to study the behaviour of the polymeric material
through the flow variable interstices, with and without
ultrasonic activation,, the flow interstice “i” can vary between
0.7+ 3.5 mm values.

These values for the flow interstice can be obtained by inter-
changing of the nozzles and/or by using of thermoresistant
rubber rings, applied into a channel made in the nodal zone of
the sonotrode with the goal to realize a good air-tightness and
fixation of the sonic block into the activation device and
respectively ultra thermoresistant rubber rings positioned in
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3.2. Prelucrarea dispozitivului ansambluli ultrasonic pe
magini cu comandd numericd

Formele proiectate, respectiv cele obtinute in urma prelucrarii
pe masini cu comandéd numerica ale elementelor ce alcatuiesc
dispozitivul ansamblului ultrasonic sunt prezentate in figura 3.3.

samblu
ultrasonic/
Ultrasonijc
assembly

Figura 3.3. Forma proiectata a dispozitivului de activare medii
polimerice cu ultrasunete (a): 1 - carcasa superioard, 2 - carcasa
inferioara, 3 - duza de extrudare si model fizic al dispozitivului;

(b): I - zona de extrudare, II - zona de prindere pe masina de
extrudare-injectare/

Figure 3.3. The projected form of the device for ultrasonic activa-
tion of the polymeric media (a): 1- the superior carcass, 2 - the
inferior carcass, 3 - extrusion nozzle and physical model of the

devices; (b): I - extrusion area, II - assembling area on the
extrusion-injection devices
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Figura 4.1. Stand de activare cu ultrasunete a curgerii
mediilor polimerice: 1 - dispozitiv ultrasonic; 2 —masind de
injectare-extrudare; 3 — generator de ultrasunete; 4 — echipament de
masurare a frecventei de lucru; 5 — generator de aer cald;

6 —senzor de temperatura/

Figure 4.1. Stand for ultrasonic flow activation of the polymeric
media: 1 —the device for flowing activation of polymeric media;
2 — injection-extrusion machine; 3 — ultrasonic generator;

4 — equipment for measurement of the frequency and of the
resonance impedance, 5 —warm air generator;

6 — equipments for temperature monitoring

Sunt evidentiate zona orificiului de injectare-extrudare de
material (zona I) si zona de prindere a dispozitivului blocului
sonic pe masina de injectare-extrudare (zona II).

in vederea asigurarii unei curgeri cit mai line a
materiaterialului polimeric ce strabate canalul de injectare-

the area where the ultrasonic block is placed on the device of
ultrasonic assembly (nodal area booster). By using a certain
ring, with a specific thickness, it can be realized a bigger or
smaller flow interstice “7”, respectively the immersion depth of
the ultrasonic block into the nozzle “A,” is changed.

3.2. Processing of the device of ultrasonic assembly on
CNC machines

The projection shapes, respectively that obtained after
processing on CNC machine of the elements that compose the
device of ultrasonic assembly were obtained (Figure 3.3).

There are distinguished the zone with the orifice for injection-
extrusion of the material (zone I) and the zone where the device
of sonic block is fixing on the injection-extrusion machine (zone II).

In order to assure a flow, as smooth as posible of the polymeric
material passed through the injection-extrusion channel of the
device and extrusion noyyle (made of copper with 99.9% purity).

4. Assembling and testing of the stand for
ultrasonic flow activation of polymeric media

The stand for ultrasonic flow activation of polymeric media
(Figure 4.1) has in its structure the following main elements:

+ the device for flowing activation of polymeric media (1);

* injection-extrusion machine (2);

« ultrasonic generator (3);

* equipment for measurement of the frequency and of the
resonance impedance (4);

+ equipment for heating of the device of sonic block — warm
air generator (5);

* equipments for temperature monitoring (6):

- at the level of the device of ultrasonic assembly;
- at the level of extrusion nozzle.

The construction of the stand for ultrasounds activation of
the polymeric media flowing involved the replacement of the
semi-dies of the injection-extrusion machine with an ultrasonic
device, in order to reach the proposed goal.

The ultrasonic device was tested by the flowing of polymeric
material through the extrusion channel made at the level of the
device of ultrasonic assembly.

The testing of the equipment was realized both as a separate
entity — injection-extrusion machine, and as a new-obtained
equipment for ultrasounds activation of molten polymeric media
flowing.

As a result of the experimental researches regarding the
ultrasounds flow activation realized on HDPE material (high
density polyethylene) there were obtained relative increases of
the flow rate up 30% in the case of ultrasounds activation as
against the case of flowing without ultrasonic activation.

5. Conclusions

Within the paper there was followed the presentation of
data regarding the realization and testing of the experimental
stand for ultrasonic flow activation of polymeric media.

In order to obtain the device for ultrasounds flow activation
of the polymeric media there were performed and realized the
following stages/steps:

» Conception and realization of the elements of ultrasonic
assembly (booster and conical sonotrode);

* Calibration at the resonance frequency (40 kHz) of the
elements of ultrasonic assembly (transducer-booster-sonotrode);

bid



Echipament ultrasomnic

extrudere din dispozitiv si duza de extrudere din cupru de
puritate 99,9%, acestea au fost prelucrate prin rectificare.

4. Asamblarea si testarea standului de activare
cu ultrasunete a curgerii mediilor polimerice

Standul de activare cu ultrasunete a curgerii mediilor polimerice
(figura4.1) are in componenta sa urmatoarele elemente principale:
+ dispozitivul de activare a curgerii mediilor polimerice (1);

* magina de injectare - extrudare (2);

* generator ultrasonic (3);

 echipament de masurare a frecventei si impedantei la
rezonanta (4);

* echipament de incalzire a dispozitivului blocului sonic -
generator de aer cald (5);

* echipamente de monitorizare a temperaturii (6):

- lanivelul dispozitivului ansamblului ultrasonic;
- lanivelul duzei de extrudare.

Constructia standului de activare cu ultrasunete a curgerii
mediilor polimerice a implicat inlocuirea semimatritelor cu care
era prevazutd masina de injectare-extrudare cu un dispozitiv
ultrasonic, In vederea atingerii scopului propus.

Dispozitivul ulrasonic a fost testat la curgerea materialului
polimeric prin canalul de extrudare practicat la nivelul
dispozitivului ansamblului ultrasonic.

Testarea echipamentului s-a realizat atat ca entitate separata —
masina de injectare-extrudare, cat si ca echipament nou obtinut,
de activare cu ultrasunete a curgerii mediilor polimerice in stare
de topitura.

In urma cercetérilor experimentale de activare cu ultrasunete a
curgerii realizate pe materialul HDPE (Polietilena de inalta densitate)
s-au obtinut cresteri relative de debit de pana la 30% la activarea
cu ultrasunete fatd de cazul curgerii fara activare ultrasonica.

5. Concluzii

In cadrul lucrarii s-a urmarit prezentarea datelor privind
realizarea si testarea standului experimental de activare cu
ultrasunete a curgerii mediilor polimerice.

Pentru obtinerea dispozitivului de activare a curgerii mediilor
polimerice cu ultrasunete au fost parcurse si realizate urmétoarele
etape:

* conceptia si realizarea elementelor ansamblului ultrasonic
(booster si sonotroda conicd);

* calibrarea la frecventa de rezonantd (40kHz) a elementelor
ansamblului ultrasonic (transductor-booster-sonotroda);

* realizarea generatorului de ultrasunete (40kHz) de constructie
speciald, ce permite adaptarea la variatiile frecventei blocului sonic;

* determinarea pe cale experimentald a modului cum variaza
frecventa de rezonanta functie de temperatura;

» conceptia, proiectarea si realizarea elementelor
dispozitivului de curgere si instalare a ansamblului ultrasonic,
adaptarea acestuia pe masina de extrudare-injectare si verificarea
functionalitatii echipamentului nou realizat;

Cercetdrile experimentale realizate pe materialul HDPE
(Polietilena de inaltd densitate) au scos in evidenta o crestere
relativa de debit de pana la 30% la activarea cu ultrasunete fata
de cazul curgerii fara activare ultrasonica.
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* Realization of the ultrasounds generator (40 kHz) with
special construction, which allows the adaptation to the
frequency variations of the ultrasonic assembly;

* Experimental determination of the way the resonance
frequency varies according to the temperature;

+ Conception and realization of the elements that compose
the flow and fixing device of ultrasonic assembly, adaptation to
the extrusion-injection machine and verification of the way the
new realized equipment works.

The experimental researches made on HDPE material (high
density polyethylene) emphasized a relative increase of the
flow rate, up to 30%, in the case of ultrasounds activation,
against the case of flowing without ultrasonic activation.
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