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Rezumat. Un trend modern in industria proditware de  Abstract. A modern trend in the industry producing car
sisteme de etgare a portierei automobilului cotisin door sealing system consists of more widespreadtise
utilizarea tot mai interisa TPE (elastomer termoplastic). TPE (thermoplastic elastomer). The reason lieshi t
Motivul const in proprieitile elasticesi performanele elastic properties similar performance elastomers,
aseminatoare elastomerilor, prelucrarea prin extrudareextrusion processing is simple and similar to jdastn
fiind simpla si aseminitoare maselor plastice. In plus addition, the TPE substrates allow through coeidrus
substraturile din TPE permit prin coextrudare aciopa  coating of surfaces subject to friction with a slgl TPE
suprafeelor supuse frigunii cu un material TPE glisant.  material.

Acoperirile coextrudate sus-numite trebuie validate Co-extruded coatings mentioned above, must be
din punct de vedere al calif. Modul de control, validated in terms of quality. The control modeediby
practicat de autori, se bazéape: controlul vizual, the authors is based on: visual inspection, dinogasi
controlul dimensional al grosimii stratului glisaaglicat  control of coating thickness applied and contridisg
si controlul rezistetei la abraziune. abrasion resistance.

Testele de andurgna componentei de etg@re in Endurance test of automobile component sealing the
automobil arat ci metoda aplicat de autori este show that the method applied by the authors is/asle
relevani si suficieni pentru asigurarea caliii and sufficient to ensure quality PET material aoggi
acoperirilor cu material TPE glisant. Tn plus, nméztil sliding. In addition, TPE sliding material LubmeM80
glisant TPE Lubmer TM80 indepligte cerinele impuse meets the conditions imposed by the car and can be
de condiile din automobil, putédnd fi recomandat ca o recommended as a good solution price/performance.
buri soluie pre/performans.

Cuvinte cheie: TPE, substrat, mecanic, abraziune, Key words: TPE, substrate, mechanical, abrasion,
geometric, grosime geometrical, thickness

1. Aspecte generale 1. General aspects
Sistemele de etaare din cauciuc sintetic EPDM Synthetic rubber sealing systems EPDM

(etilena-propileri-dien-monomer) s-au impus ca (ethylene-propylene-diene-monomer) were imposed
soluie optimi, devenind rgeta de baz pentru as optimal solution, and become basic recipe for
etargarea portierelor automobilului. Ultima de@aal  sealing car doors. The last decade has brought a
adus cu sine o nauendina pe piaa internaonak, new trend in the international market, which is to
care congt in Tnlocuirea componentelor sistemului replace door seal system components EPDM with
de etagare a portierei din EPDM cu elemente TPEelements TPE (thermoplastic elastomer). The reason
(elastomer termoplastic). Motivul coaéist in  lies in the elastic properties similar performance
proprietitile elasticesi performanele asernatoare  elastomers, extrusion processing is simple and
elastomerilor, prelucrarea prin extrudare find@in similar to plastics. TPE also offers a technologica
si asenminatoare maselor plastice. TPE mai é@fgr  advantage, which will be presented in the lines
un avantaj tehnologic, ce va fi prezentat in raielur below.

de mai jos.

Domeniul de aplicabilitate al TPE este The using domain of TPE consists of door
constituit de garniturile portierei cu solicitare gaskets with semidynamical request. Figure 1
semidinami@. Figura 1 prezirt sistemul clasic de shows the classic door seal and highlights a
etarsare a portieregi pune n evidefa o garnitud ~ semidynamic loaded seal, namely the inner wall of
solicita semidinamicsi anume parapetul interior the door.
al portierei.
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Figura 1. Sistemul de etgare a portierei automobilului — parapetul intefir
Figure 1. Sealing system for automobile door —iirtteor parapet [1]

2. Principiul de functionare al parapetului 2. The working principle of inner
interior al portierei automobilului waist belt
Parapetul interior al portierei coastintr-un The inner door railing consists of a profile

profil extrudatsi stantat la capete in geometria darit extruded and stamped on the edges to the desired
Rolul parapetului este de a finchide, pe partegeometry. Inner door railing role is to close or th
interioafi, spaiul dintre structura metalic a inside space of the metallic structure of the door,
portierei, geamul lateral panoul interior al portierei. side window and the door panel. By closing this
Prin inchiderea acestui spase reduce jirunderea area the noise entering the cabin is reduced, and
zgomotelor de merg a rezonatelor in habitaclui also the vibrations and resonances, and the inner
se protejeakzde incluziuni cavitatea interican ii, door cavity is protected. The mechanical and
respectiv a componentelor mecaniteslectrice de electrical drive components of the glass are also
aaionare a geamului. Datatitontactului permanent protected with this sealing. Due to constant cdntac
cu geamulsi a frictiunii la coborarea, respectiv with the window and to moving window friction,
ridicarea acestuia, buzele de contact ale parapetulthe lips of the inner door railing must have a acef
trebuie 4 aibd o suprafé cu proprieiti glisantesi de  with sliding properties and also high abrasion

rezistem la abraziune. resistance.

Pentru ielegerea modului de futionare, in To understand the functioning, the model
Figura 2 este &tat modelul parapetului interior al shown in Figure 2 is inside the door sill and the
portiereisi al periferiei acestuia. periphery.

Mean constructive
intersection between inner
door railing and window, for
pretensioning the contact lips

Figura 2. Modelul parapetului interior al portiereimod de fixargi interagiunea cu geamul [2]
Figure 2. Inner door railing model — fixing methad window interaction [2]
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Detaliile acestui ansamblu sunt: The details of this set, are:

* clama metalig de fixare pe flaga portierei e« metallic clamp for fixind on door (gray);
(culoarea gri);

 zona centralrigida a parapetului (maro deschis); e central rigid zone of the parapet (light brown);

» zona de contact cu geamul, zona de contact cu window contact zone, inner door panel contact
panoul interior al usigi aripioarele de aderen zone and grip fins on metallic clamp made from
pe clama metalic de fixare din material cu optimum elastic properties material (green);
bune proprieiti elastice (culoarea verde);

* suprafga cu proprietti glisante a buzei superioare e sliding surface properties of the higher lip cahta

de contact cu geamul (culoarea maro inchis); with glass (brown);

* suprafata cu proprigi glisante a buzei inferioare e« surface properties of the lower lip sliding contac
de contact cu geamul (albastru Tnchis); with the window (dark blue);

» geamul lateral al portierei (albastru deschis). « lateral window of the door (light blue).

Modul de pretensionare a buzelor de contact cu  The preload method of lip contact with the
geamul, In starea asamhlat parapetului interior al window, in the assembled condition of the door sill
portierei Tn automobil, este prezentat in Figura 3jnside the car is presented by Figure 3, extracted
extras din modelarea cu elemente finite. from finite element modeling.

Untensioned window mounting

Tensioned window mounting

Figura 3. Compatie geometrig intre parapetul in stare litaegi parapetul montat, tensionat [2]
Figure 3. Geometrical comparison between free stgnuhrapet and tensioned mounted parapet [2]

3. Modalitati de realizare a acoperirilor 3. Methods to accomplish slide coating in
glisante in zonele cu frigiune ridicata high friction areas
Metodele clasice de acoperire a supelte cu The classical methods of surfaces coverage

materiale glisante constau in utilizarea lacurlau  with materials consist in utilization of slidingkies
a plwului. Aceste procedee tehnologice suntor flocks. These technological processes are
aplicabile atat pentru substraturile din EPDM, gat applicable for both EPDM substrates and for those

pentru cele din TPE. of TPE.

Lacuirea este un proces compleix necesit Varnishing is a complex process and requires
pregitirea prealabl a suprafeei respective, care surface preparation prior to that, to be cleaned of
trebuie cudtati de praf, gisimi, uleiurisi saruri. dust, grease, oil and salt. The superficial loafls o

Tensiunile superficiale ale suprgdejoad, si ele, surface play an important role at adhesion lake.
un rol important la adeziunea lacului. Acesteaate p These may be adjusted with help of chemical prime
ajusta cu ajutorul amorsei chimice (grund) sauor through electric treatment or thermic treatment.
printr-un tratament electric sau termic. Gama deThe range of lakes is large, choosing the optimum
lacuri este largy alegerea lacului optim depinzénd lake depending by the base material and by
de materialul de bézi de performata cerui de la  performance required by the application. The
aplicaie. Dezavantajul const in sensibilitatea disadvantage consists in the sensibility of
procesului de aplicare. application process.
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Plusurile se diferetiazia prin material (PE-
polietilena sau PA-poliamid)si prin lungimea,
respectiv diametrul, scamei. Indiferent dnsle
caracteristicile scamei, procesul desphe este la
fel de complexsi sensibil casi cel de #&cuire.
Acoperirea cu plg decurge in doi pa Primul

Flocks differ by material (polyethylene or PE-
PA-polyamide) and the length diameter
respectively, lint. Regardless, however, the
characteristics of lint, flocking process is as
complex and sensitive as the coating process. Flock
covering also has two steps. The first consists of

consti in aplicarea adezivului pe substrat (aplicareapplying adhesive to the substrate (extruded grofil

online pe profilul extrudat), cel de-al
constand in préasarea plgului intr-o atmosfet
climatizat si Incircat electrostatic.

in cazul utilizirii TPE ca material de baz

doilea online application),

the second consisting of
strewing flocks in an atmosphere conditioned and
electrostatically charged.

When using TPE as a material basis for the

pentru realizarea parapetului interior al portiereiinner door parapet there is a third way for covgrin

existi si 0 a treia variarit de acoperire cu material

with sliding material the areas in contact with the

glisant a supratelor de contact cu geamul. Aceastawindow. It consists of co-extrusion in requested

const in coextrudarea, Tn zona ceruf unui Strat
filigran de TPE cu propriéti glisante. Aceast
posibilitate constituie un mare avantaj tehnolaic
elastomerilor termoplastici in  compdea cu
cauciucul sintetic (EPDM).

Procesul de extrudare al profilurilor cu strat

area of a thin layer of TPE with sliding properties

This possibility is a great technological advantage
of thermoplastic elastomers compared with
synthetic rubber (EPDM).

The extrusion process of sliding layer co-

glisant coextrudat nu este trivial, deoarece né&cesi extruded profiles is not trivial, because it reqaia

0 scul de extrudare compléxcu intraresi canale

de curgere separate pentru materialul glisant. @dafflow channels for sliding material.

nsa stabilizat, procesul de prodieare un caracter
robust.

4. Teste necesare pentru evaluarea cali

acoperirilor cu strat TPE glisant

Tehnologia coextrudii straturilor de TPE
glisant pentru componentele sistemului de gten
a portierei automobilului se raggte, pe plan
mondial, doar la proddtorii consacrd. Datorita
know-how-ului cu #spandire limitat si a unei
istorii de nu foarte lung durai, pentru aceast
soluie tehnologi@ nu exisi criterii si metode
standardizate de control a cait Fiind confruntai
in viata lor profesiondl cu aceasttemati@, autorii
au dezvoltat o filosofie proprie a ta&st calitatii
acoperirilor cu strat de TPE glisant.

Prezentarea metodelor de testarg a

complex extrusion tool, with input and separate
But after

stabilized, the production process has a robust
character.

4. Necessary tests for quality evaluation of

covering with sliding TPE layer

The coextruded technology of layers of sliding
TPE for sealing components of automotive doors is
found throughout the world only at well known
manufacturers. Due to limited know-how and a
short history for this technological solution thése
no standardized criteria quality control. Being
confronted in their professional life with this the,
the authors have developed their own philosophy of
testing the quality of sliding TPE layer coating.

The presentation of test methods and obtained
results take place leaving from the inner door
parapet example shown above in Figure 3. For this

rezultatelor obnute are loc plecand de la exemplul parapet were used the following materials [2]:

parapetului interior al portierei prezentat antefio
Figura 3. Pentru acest parapet se
urmatoarele materiale [2]:

» polipropilerdi PP50Shd (50% Mafill CR C 1044

folosesc

« PP50Shd polypropylene (50% Mafil CR C
1044 + 50% Taboren PC 33 T30) for the central
rigid zone (light brown);

* 65ShA coextruded thermoplastic elastomer

+ 50% Taboren PC 33 T30) pentru zona ceftral
rigida a parapetului (culoarea ocru);

» elastomer termoplastic TPE 65ShA coextrudat
(Santoprene 121-67 W175) pentru zona de
contact cu geamul, zona de contact cu panoule
interior al yii si aripioarele de aderenpe clema
metalic de fixare (culoarea verde);

* band plusats aplica pe buza supericar

TPE (Santoprene 121-67 W2175) for contact
with the window area, the contact with the inner
door panel and fins grip the metal clip fastening
(green);

tape applied on the upper lip DIMOTIVE flock

TAPE 0.75 mm 3.3 dtex PES G2 11 mm
(brown);

TPE sliding (LUBMER TMS80) coextruded
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DIMOTIVE FLOCK TAPE G2 PES 0,75 mm lower lip (dark blue).

3,3 dtex 11 mm (culoarea maro); According to technical specification the TPE
e TPE glisant (LUBMER TM80) coextrudat pe sliding layer (Lubmer TM80) must have a thickness
buza inferioait (culoarea albastru nchis). between 30-10@m. To meet this requirement, the

Conform  specificaei tehnice grosimea extrusion tool, namely, sliding material coextrumsio
stratului glisant TPE (Lubmer TM80) trebuié s channels TPE Lubmer TM80, were designed for a
aibi o grosime cupriris intre 30-100 um. Pentru nominal application thickness of Gom. To meet
satisfacerea acestei cagnscula de extrudare, mai this requirement, the extrusion tool, namely, slidi
exact, canalele de coextrudare a materialului gisa material co-extrusion channels TPE Lubmer TM80,
TPE Lubmer TM80, au fost dimensionate pentru owere designed for a nominal application thickness

grosime nominal a aplicaiei de 65 pm. of 65um.

Modul de control al calitii, practicat de autori, The mode of quality control practiced by the
pentru acoperirile cu strat de TPE glisant se kmizea authors for the coatings sliding TPE layer are 8ase
pe trei premise: on three premises:

* necesitatea controlului vizual; » need for visual inspection;

» cerina dimensiondl de grosime din specifidga » dimensional thickness requirement of technical
tehnic implica un control dimensional, specification implies a dimensional control;

« contactul permanenti frictiunea cu geamul + permanent contact with the window friction
impune proprietti de rezistetd la abraziune. properties of abrasion resistance required.

Controlul vizual este un control primar cu Visual inspection is a primary control in order

scopul de a evalua calitatea acoperirii din purct dto assess the quality of coverage from optically
vedere optic: bule de aer, zone de substrapoint of view: bubble, uncovered substrate areas,

neacoperite, zgarieturi ale suptafe incluziuni de scratching of the surface rendered or material

material netopit etc. inclusions, etc.
5. Controlul dimensional al acoperirilor cu 5. Dimensional control of covering with
strat TPE glisant sliding TPE layer
Conform filosofiei  autorilor,  controlul According to the authors’ philosophy,

dimensional al grosimii stratului de TPE glisant dimensional control of the thickness of the TPE
trebuie & decurg pe baza unui calcyi a unei  sliding layer must flow based on a calculation and
supravegheri statistice a capabliiitprocesului de statistical surveillance capability of co-extrusion
coextrudare. Pentru o prinanaliz au fost extrase process. For a first analysis, 30 samples were
30 de probe cu o Tmjigtiere pe todt duratasarjei  extracted with a scattering throughout the
de produde. Stratul de material Lubmer TM80 a production batch. The layer of Lubmer TM80
fost misurat sub microscop (Figura 4). Punctele dematerial was measured under the microscope
masuii au fost repartizate pe tadttimea segunii (Figure 4). Measurement points were distributed
acoperite. Pentru evitarea erorilor désorare, au throughout the section width covered. To avoid
fost determinate dauvalori pentru fiecare punct, measurement errors, two values were determined
valoarea nmasuraii fiind media aritmetis a  for each point; the measured value is the averge o
acestora. them.

Figura 4. Imagine la microscop a stratului de TH&agt
Figure 4. Microscope image of sliding TPE layer

121



RECENT, Vol. 13, no. 2(35), July, 2012

Rezultatele risurtorilor i confirmarea Measurement results and statistic confirmation
statistia a capabiliitii procesului sunt prezentate in of process capability are presented in Table 1.
Tabelul 1.

Tabelul 1. Analiza statistica capabiliitii pe perioada scutta procesului de aplicare/coextrudare
a stratului de material TPE glisant (Lubmer TM80)
Table 1. Statistic analysis of the short periodatéljty for the process of appling/coextrusion
of the sliding TPE layer (Lubmer TM80)
Measured values

74 62 73 70 55 77 74 66 65 59
57 66 63 82 60 67 64 71 53 68
69 64 72 68 62 54 61 67 65 70
Initial data: . .
Dispersion

Lnom= 65 pm(nominal thickness)
LSL= 30 um(upper tolerance limit) /\
USL= 100 um(lower tolerance limit)
n = 30 (number of samples)

m= 1 (number of production stacks)

Medium value:
n

x=1 D% =659um
Ni=y
(wherex; is measured value for sample

T
30 40 50 60 70 80 90 100

Standard deviation: Thickness of sliding TPE layer (um)

90+

UCL=88,49

Control limits: 804

g
i
L
o
|_
Upper g
m k=]
zii 0 704
i=1 S X=65,93
LCL=1=—-3s=433um e '
m 0
@ 604
C
4
Q
Lower £ soq
m
2% LCL=43,37
UCL=i+33:884pm L S— . — — — —
m 3 6 9 12 15 18 21 24 27 30
(where X, is medium value of stagk Number of samples

Process capability coeficients for short periodR}, i Py):

_USL-LSL
Po=——"—
6s

=170 Pok = Min[USL_ A LS"} =167
s | 3

Conclusion: Because the statistic conditi®y = 1,67 andPy = 1,67 is satisfied, the process capability for
short period is met.
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Autorii recomand perpetuarea regulat pe The authors are recommending regular
intreaga perioada produg@ei de serie, a analizei perpetuation for the entire period of mass
statistice a capabiliti procesului de extrudare, cu production, of statistical analysis capability for
referire la grosimea stratului de TPE glisant. extrusion process, with reference to thicknessef t

sliding TPE layer.

6. Testul de determinare a rezistetei la 6. Dimensional control of covering with
abraziune pentru acoperirile cu strat TPE sliding TPE layer
glisant
Deoarece parapetul interior al portierei Because the inside parapet of the car's door

automobilului trebuie #si pistreze proprigtile de  must keep the resistance properties at abrasion in
rezistemi la abraziune in diferite coniliclimatice,  different climatic conditions, the authors have
autorii au efectuat testul de rezigteta abraziune a effectuated the resistance test at abrasion for
suprafeelor acoperite cu TPE glisant pentru treisurfaces covered with sliding TPE for three

regimuri de climatizare diferite: different climate regimes:

» temperatura camerei; * room temperature;

* +75°C cu temperare 12 h; e +75 C with moderation of 12 h;
» -35°C cu temperare 12 h. » -35 C with moderation of 12 h.

Pentru efectuarea testului de abraziune autorii  For testing the abrasion, authors selected five
au selectat cinci epruvete ctitnea 10 mm din buza samples having a width of 10 mm from lip of
parapetului acopetitcu strat de material glisant parapet covered with layer of sliding TPE Lubmer
TPE Lubmer TM80. Aceste probe au fost aleseTM80 material. These samples were chosen so as to
astfel incat % acopere intreaggarji de produge.  cover the entire batch of production. Samples were
Epruvetele au fost fixate pe dispozitivul de testar fixed on the testing device according to Figure 5
conform Figurii 5,si supuse solicitrii la abraziune and subjected through an application tool (Figyre 6
prin intermediul unei scule de solicitare (Figuja 6 subjected at abrasion.

Figura 5. Dispozitivul de testare la abraziune@aigelor acoperite cu strat de TPE glisant
Figure 5. Abrasion testing device for surfaces cedevith sliding TPE layer

® 8

~
R1,0

Figura 6. Geometria sculei de solicitare la abmazia suprafelor acoperite cu straturi de glisare din TPE camldt
Figure 6. Abrasion testing tool geometry for sueficovered with sliding TPE co-extruded layer

Scula de solicitare fologitde @tre autori este The application tool used by authors is
executat din ael de scule, avand o geme executed by tool steel, having a circular section
circulaia cu diametrul de 8 mmi cap aplatizat. with diameter of 8 mm and flattened head. The
Supraféa de contact a sculei este inéelihtr-o  contact surface of tool is wrapped in a cottonitabr

123



RECENT, Vol. 13, no

. 2(35), July, 2012

tegitura de bumbac, #ibita si neapretat, pentru
evitarea deterid@rilor mecanice a epruvetei.

Testul de abraziune efectuat de autori este

cararacterizat de uitorii parametri:
dispozitiv de testare MaagFlock APG 1000;
masa suplimentame scula de solicitare: 500 g;
solicitare: 1500 cicluri;
frecventa: 65+2 cicluri/min;
lungimea segunii solicitate: 60 mm.

Atat pe timpul derdlrii testului, catsi la

bleached and undressed to avoid the mechanical
damages of the sample.

The abrasion test effectuated by authors is
characterized by the following parameters:

testing device MaagFlock APG 100

additional mass on the application tool: 500 g;
subjection: 1500 cycles;

frequency: 6512 cycles/min;

the length of subjected section: 60 mm.

Both during the performance test, and the end

incheierea programului de solicitare, epruveteleof the program application, the samples should be

trebuie evaluate conform cergor de mai jos:

lipsa ori@ror semne pe supraésolicitati, dup

1000 cicluri;

suprafad usor lucioad permisi, dum 1500

cicluri;

lipsa ori@arei abraziuni a stratului de TPE glisant

pari la materialul de baz oricand pe perioada

programului de testare.
In cazul parapetului

interior al portierei

evaluated according to the requirements below:

a lack of any signs on the surface required after
1000 cycles;

a slightly shiny surface allowed after 1500
cycles;

a lack of any abrasion of the TPE layer slide to
the base material at any time during the testing
program.

In case of inside parapet of car's door,

automobilului, descris anterior, acoperirea buzeidescribed above, the cover of inferior lip with TPE

inferioare cu strat glisant TPE Lubmer TM80 a fost
evalual pozitiv pentru toate epruvetede in toate
regimurile de climatizare. Figura 7 ofedetalii ale
epruvetelor testate.

Lubmer TM80 sliding layer, it was positive

evaluated for all samples and in all regimes of
climatization. Figure 7 offers details of tested
samples.

Figura 7. Rezultatele testului de abraziune awdtriatoextrudat glisant din TPE Lubmer TM80
Figure 7. Abrasion testing results of co-extrudmget made from sliding TPE Lubmer TM80

7. Concluzii

Experiena olinuta in practi@, in special in
cadrul testelor speciale de andusiahdurabilitate a
componentei Tn automobil, afati acoperirile cu
material glisant TPE, testatg evaluate pozitiv
conform metodelor de mai sus, satisface ¢elénde
functionalitate pe Tintreaga peridgadde viai a

7. Conclusions

The experience obtained in practice, especially
in special tests of andurance / durability for
component in automotive, shows that the coatings
with sliding layer TPE, tested and positive
evaluated according the above methods, meets
functional requirements throughout the life of the

automobilului. Concluzia care se poate trage estear. The conclusion that can be drawn is that, in

ca, pe lang evaluarea optica caliitii acoperirii cu
material TPE glisant, testele prop#idbr mecanice
(abraziune) si controlul dimensional, folositesi
descrise deatre autori, sunt relevantg suficiente
pentru asigurarea caliti acestor acoperiri Tn cazul
elementelor de etaare a portierei automobilului. Tn

addition to measuring optical quality with covered
sliding material TPE, the tests of mechanical
properties and dimensional control, used and
described by authors, are relevant and sufficient f
assure the quality of these coatings in case of
sealing elements of car's door. In addition, the
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plus, materialul glisant TPE Lubmer TMS80 sliding TPE Lubmer TM80 material, meets the
indeplingte cerinele impuse de conglle din required conditions of the car, being recommended

automobil, putand fi recomandat ca o bweoluie  like a good solution price/performance for similar
pret/performani pentru aplicai similare. application.
8. Perspective de cercetare 8. Future research directions

Autorii apreciaz ca urmatorul pas tehnologic The authors appreciate that next technological

va consta in aplicarea prin coextrudare a straturil step will consist in application through co-extrude
de TPE glisant pe un substrat de cauciuc sintetiof sliding TPE layers on a substrate of synthetic
(EPDM). In momentul de fa aceasta nu este rubber (EPDM). At this moment that technological
posibik in produdia de serie, datostdiferenelor  view is not available in series production, du¢h
mari de temperatarde procesare pentru cele dou big differences in temperature of processing for
tipuri de materiale. Atunci cand aceagthnologie these two types of materials. When this technology
se va implementa in conili de serie, calitatea will be implemented in series conditions, the dyali
acoperirilor cu material TPE glisant va trebui st of coating with TPE sliding material must be tested
eficient si la costuri moderate. Testele descriseefficient and at moderate costs. The tests destribe
anterior constituie o bdnbaz de plecaresi ca Tsi above are a good base to begin and that it can be
pot gisi aplicabilitatea dupusoare adapri. find the applicability after easy fittings.
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