Acta Tecnologia - International Scientific Journal about Technologies
Volume: 4 2018 Issue: 4 Pages: 63-66 ISSN 2453-675X

INVESTIGATION OF MECHANICAL PROPERTIES OF RECYCLED POLYVINYL BUTYRAL AFTER TENSILE
TEST
Lucia Knapcikova

doi:10.22306/atec.v4i4.42 Received: 19 D&4.8
Accepted: 25 Dec. 2018

INVESTIGATION OF MECHANICAL PROPERTIES OF RECYCLED
POLYVINYL BUTYRAL AFTER TENSILE TEST

Lucia Knap¢ikova
Technical University of KoSice, Faculty of Manufaing Technologies with a seat in PreSov, Depantroé
Industrial Engineering and Informatics, Bayerov®80 01 PreSov, Slovak Republic, EU
lucia.knapcikova@tuke.sk

Keywords: polyvinyl butyral, PVB, safety glass, windshield

Abstract: The paper is focused on experimental testing ofhaugical properties of recycled polyvinyl butyralftex
homogenization, the mixture polyvinyl butyral wasrpressed to the test pieces of prescribed shapgzmunder action
of pressure and heat. Polyvinyl butyral foil is @fi¢he most important parts of the windshieldafety glass as interlayer.
Recycled polyvinyl butyral was investigated undgrsile test. An important consideration is the mmental suitability
of materials from recycled polyvinyl butyral and itegative effects on human'’s life and the enviremim

1 Introduction 2 Material definition

The implementation of materials from secondary raw Polyvinyl butyral (PVB) [4] is a special resin, mbi
materials and their application to possible comptsie used as araw material for laminated safety glasaris and
reduces the economic and environmental aspectathat in  the building construction industry (Figure 1).
also important today [1,2]. The aim of the workadind  Application is mainly for sky scrapers. PVB curignt
areas of use of recycled polyvinyl butyral (PVBbguct, produces several companies in Europe and the wemith
which is the product of windscreens recycling. Ndags, under its trade mark. In addition to the main aggilon
every car and its windshield is equipped with ayolyl  and thus the use of PVB films, PVB resins are dsethe
butyral film that secures the safety of glass. #alyf  production of paints, structural adhesives, dretquaints,
butyral [3] carries a large amount of chemicallynted and as binders for ceramics and composite fibdrs [5
energy. Less harmful vapors are released durir
combustion of PVB than when combustion of heatiihg o
However, the price of energy obtained from suchaatev
product is sometimes lower than the price of energ
obtained from oil. Due to the way packaging of Pv&ste
(in the form of "big bags"), it is difficult to halfe them.
Given the global PVB waste production, the priaetfos
attractive commodity is very reasonable. It ranfyem
0,25 € to 0,50 € per kilogram of this thermoplastitter
the PVB separation itself, the waste still contajtass
particles that reduce the extent of its use. Ezlestorage
of PVB material is dissuaded because moisture and
ultraviolet radiation generally degrades the properof
PVB [3]. In addition, the possibility of primary B/
contamination is increased. Due to the sticky aaofil s
surface of the recycled PVB film, it is assumed thhen
unsuitable for storage, the amount of impuritie be
easily adhered to the surface, thereby reducing)tiadty
of the use of the recycled product [8]. PVB storag
capacities are limited in many countries. Accortirspme
countries are already increasing storage costatardying
to make producers of PVB to encourage, that thpe of
waste to be reused; they returned it to the praoluct
process.

Figure 1 Polyvinyl butyral as a foil in the windseld [4]

The PVB foil has many of excellent features such as
high tensile strength, impact resistance, transgpgrand
flexibility, which is particularly useful in prodirg safety
glass. Due to the alcohol, ester and acetate bontbrat,
PVB foil [2] can hold the glass firmly, even if trgbass
breaks. The glass will adhere to the PVB film itager to

revent breakage. Sales of primary end-users gl
utral are dependent on the performance of thergene
economy, especially for safety glass, which iseszessary
in the automotive industry and in the constructiaustry
- in architecture. In the market, polyvinyl butyrekins are
highly concentrated and are the domain of four cmigs
- Eastman, Sekisui, DuPont and Kuraray [5,6].
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2.1 Recycled polyvinyl butyral

The key material is polyvinyl butyral, which was This recycled polyvinyl butyral is contaminated twit
obtained after recycling windshields of cars (FegR). The dust, glass fragments, so it is important to thghtyiwash
material has been provided by Schirmbeck GmbHhe material and dry it before starting laboratargrk.
Germany. The flakes have size from 2 mm to 20 mch arPolyvinyl butyral as thermoplastic material is dm&uin
the thickness is from 0.5 mm to 1.5 mm. ethanol, butanol, ethyl acetate, butyl acetate mixture
of chlorinated hydrocarbons and insoluble in altgha
hydrocarbons (in gasoline).

3 Material testing

Before to moulding, the thermoplastic material was
homogenized using a double screw machine [8-10]
Continuous mixing was used to prepare the homogdniz
mixture [11,12]. Homogenization (Figure 3) of the
material was carried out on a Brabender Plasti-&ov
350 E [13,14]. Laboratory investigations were perfed
at room temperature 22 ° C and 60% humidity.

Time flow of homogenization
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Figure 3 Polyvinyl butyral homogenization [9]

The homogenization process lasted 15 min. The « cooling the mold,
material was thoroughly mixed and the formationaif « cleaning the mold11,12].
bubbles that were undesirable during the moldiroggss

(occurring during compression, incomplete mixing, 0  The following table (Table 1) shows the molding

incomplete filling of the thermoplastic mold cayitwas characteristics used Brabender W 350 mold equipment
avoided. After homogenization of the recycled poiyl/

butyral on a Brabender Plasti-Corder W 350 E, thtenal Table 1 Molding characteristics
was carefully selected and prepared for moldinge Th Equipmen Brabender W 3¢
molding cycle [15] was composed of the following : S
operations: Molding temperatul 190 °C

« mold form opening, Pre-heating tim 20min

« filling the mold with a material, Molding time 20 mir

*  closing the mold, Cooling time 20 mir

* molding itself, . -

- mold form opening, Molding pressur 10 MP:

» selection of the mold,
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As mentioned above, after
homogenization, the test samples were pressedditgor
to DIN EN 1SO 527-1 [12,13]. The tensile test (Fig4)
evaluated the tensile strength of the material @&

Figure 4 Tensile test of recycled polyvinyl butygal

By tensile test it is important to known an extérna

factors include:

« the frequency and condition of the load of th&t te
material,

» medium stress when material is loaded,

« the stress state of the material,

» aggression and temperature of the environment
which the measurement is taking place,

« the material load history (whether initial tegtiof the
material or repeated load cycles),

» samples geometry,

« test samples material,

« existence or assumption of cracks in materials,

« surface properties of the material,

» method of preparation of the test specimen [11].

Internal factors include:

 chemical composition of the material (FT IR me&tho
used),

« structural changes of material,

completion of the

» method of material processing,
» method of storing the filler in the material nvatr

Table 2 Mechanical characteristics of recycled poiyl
butyral after a tensile test

E- OB €B Omax €max
modul [%0] [MPa] | [%]
[MPa] | [MPa]
x | 5,C 17,2% | 146,1¢ | 17,51 145,9¢
S 2,C 1,47 11,5¢ 1,65 11,6¢
Y 52,2 8,3¢ 7,9 9,3¢ 7,9¢

The test principle consisted of stressing the lhesty
until the specimen breaks. Due to the constantspigeas
been stretched.

Conclusions

In the current work, the testing of recycled pohyti
butyral was investigated under tensile test anderizt
stress relaxation. Based on results it can bedsthtt the
material had the max. values for a max. tensilesstiof
17,51 MPa, the strain of the material subject tsite
strain was 145,96%. Recycled PVB is an important

component in the production of new materials,
characterized by very good:
» elasticity,

adhesion to various surfaces,
good water resistance.

The advantage of the material is high compatibility
with other polymers and also very good possibgitrethe
manufacture of composite materials.
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