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Abstract

In the present work two special instruments are described and introduced which were developed
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for the rheological tests of materials like minerals, raw materials and semi-finished products of

ceramic industry or complex materials like ceramic particles and fibre reinforced metal alloys and
hetero-module, hetero-viscous and hetero-plastic materials with increased dynamic strength. The
working principles of introduced ‘rheotesters’ are relatively simple and easy for use to determine
rheological parameters like instantaneous elastic modulus, delayed elastic modulus or viscosity
of damaged and undamaged material structures. The instruments give the opportunity to easily

and quickly prepare the rheological model of tested materials.
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1. Introduction

There are many scientific works can be found recently for
the investigation of rheological properties of materials in
nanoscale [1-4]. Nevertheless, it is quite difficult to determine
in macro-scale the most important rheological parameters of
complex materials like

= mined convectional brick clays,

= concrete mixtures reinforced with fibres,
= asphalt pavements and asphalt concretes,

= ceramic particles and ceramic fibre reinforced metallic
matrix composites,

= hetero-module, hetero-viscous and hetero-plastic
complex materials.

During the production of ceramics and ceramic reinforced
composites it is obvious that the chemical and structural
transformations in the materials are taking place as reactions
in solid phase [5-10]. At a certain temperature and chemical
or mineralogical composition the rate of these solid phase
reactions are very high depending on the concentration of
components and the volumes of their contact surfaces. Due to
these, one of the most important technological goals during
the production of convectional bricks, ceramic roof tiles,
technical ceramics and ceramic reinforced composite materials
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is to give specific surface area as large as possible for the used
raw materials during their crushing and comminuting. The
achieved specific surface area of the components has very
strong influence not only on forming processes and quality but
on the required energy consumption of heat treatment or firing
as well [11-15]. To get the necessary magnitude of specific
surfaces of the raw materials the required energy consumption
depends not only on their chemical and mineralogical
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composition and the working principle of crusher and mixture
machines and equipment, but also on physical, mechanical and
rheological parameters of the used materials.

The importance of rheological properties of raw materials
during production of convectional bricks and ceramic roof
tiles was first declared by Hallmann [16]. By his determination,
most of the raw materials used in the building material industry
can be described with the rheological equation of Eq. (1) as:

(T—1o)™ =n(E)"™ [Pa] (1)
where:

7 - the shear stress developed in the materials during processing (Pa);
7, — the yield stress or static yield point of used materials (Pa);
1 - the dynamic viscosity of materials during processing (Pas);
£- the shear rate developed in the material (s);

m, n — power law exponents.

Later, many authors have confirmed the above declaration of
Hallmann during their investigations of rheological parameters
of raw materials used for the production of different kinds of
building materials. For example melted glasses, cement pastes
with high water content, mortars, porcelain and china slurries
for slip casting can be determined as:

T=1¢ [Pa] 2)

It is obvious that Eq. (2) is generated from Eq. (1) under the
following conditions:
m=1,n=1andt =0 (3)
According to [17] the well prepared conventional brick clay
during its extrusion can be characterized with the rheological
equation of Eq. (4):

T—Ty =né [Pa] (4)

The above equation is also generated from Eq. (1) at
boundary conditions of:
m=1landn=1 (5)

In the 1970s Russian scientists [18-21] have achieved
remarkable results in the investigation of mined convectional
brick clays with relative water content of w_> 15 m%. From
the beginning of the 1970s the researchers have more and
more intensively investigated the physical, mechanical and
rheological properties of clay minerals. For example [22] has
shown that the convectional brick clays with water content
of >12-15 m% have lost their mechanical strength and elastic
behaviour and they have turned into plastic materials. On
this basis [23] has supposed that the conventional clays with
mined moisture condition (water content) are viscous-plastic
materials which can be characterized with the rheological
equation of Eq. (6) as:

dv
TETotNG (pay ©)
where 1) is the dynamic viscosity and dv/dx is the deformation
rate gradient i.e. the shear rate during crushing the materials
on high speed smooth rollers. This conception was later
confirmed experimentally (Fig. 1) by [24].

Taking into consideration the rheological properties of
mined convectional brick clays as non-Newtonian materials
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gave new opportunities to authors [25-31] to determine and
optimize technological parameters of processing machines
like crushers, extruders, etc. The basis of non-Newtonian
rheological properties of ceramic raw materials and
achieved results in theory of continuum mechanics gave also
opportunities to develop mathematical methods for design
smooth high speed rollers [32-35] and vacuum extruders for
forming ceramic building materials and asbestos cement wall
panels [36]. To examine the rheo-mechanical properties of
elastic fibre reinforced viscous-plastic complex materials, new
universal ‘rotovisco’ equipment was also developed [37].
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Fig. 1. The dynamic (effective) viscosity of mined clay minerals as function of shear
rates (taken from [29])

Téglaipari agyagdsvinyok effektiv viszkozitdsa a deformdciés gradiens
fiiggvényében (dtvéve: [29])

1. dbra

The knowledge of rheological properties and parameters
of convectional brick clays is required to understand the
physical and mechanical processes taking place during
crushing, comminuting and forming of ceramic materials
as well as to increase the efficiency of the machines used in
ceramic technologies and industries [38-46]. For example
[47] recommends the use of the rheological model of Eq. (7)
to investigate and determine the physical and mechanical
processes taking place in the materials in the working ‘gaps’ of
pan mills:
ng=am,
where:
1, - the dynamic viscosity of materials in the working gap of
pan mill (Pas),
n,, — the measured dynamic viscosity of materials by the
laboratory equipment (Pas),
a — coefficient; of which the value for ‘Malyi-clay’ is: 0.5-0.6,
n - power law exponent.

The value of the power law exponent can be determined as:

[Pas] (7)

£
&g
n= ¢ £m (8)
g2
where:

ég — the shear rate developed in the material during processing
by industrial equipment (Pas),

€ - the shear rate developed in the material during rheological
tests by laboratory equipment (Pas).
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2. Traditional methods and equipment

There are many relatively simple methods and equipment
available to determine and measure certain physical and
mechanical properties of materials but it is quite difficult to
measure and determine the physical, mechanical and rheological
properties of complex materials like ceramic raw materials and
ceramic particles or fibre reinforced composites [48-52]. The
reason is that the instruments which are successfully working for
rheological tests of materials in chemical, plastic, pharmaceutical,
dairy and food industry cannot be used for tests of ceramic raw
and semi-finished green materials because of their abrasivity,
hardness, strength, etc. The advantages of these traditional
rheotesters and instruments are their shortage in development
the required shear stresses, mechanical pressures and/or
temperatures or shear rates. Because of these for the rheological
test of raw materials of ceramic and building materials industry
are generally used so-called capillary viscometers (Fig. 2) with
high value of mechanical pressure [39, 41, 53].

Time, t
T (Pa) PR
10° T2
L 4
L
104
10° 10" 102 10°

(s

Fig. 2. 'The principle of capillary rheometers and the generated curves of volume flow
(V(t)), pressure stress (p(t)) and shear stress
2. dbra A kapilldris reométer miikodési elve és az dltala mért tomegdram (V(t)),
nyomdfesziiltség (p(t)) és nyirdfesziiltség az idé fiiggvényében

Using the capillary viscometer first necessary to determine
the volume flow (V(t)) and saw pressure (p(t)) as function
of time and further from these data can be determined the
shear stress and shear rate in the materials passing through
the capillary with D. So, from determined by experiment the
values of shear stress as function of shear rate is:

T =f(y) [Pa] €)
The effective viscosity of materials can be determined as:
PR
T mPR*
Ne = v = 5y [Pas] (10)
mR3
where:

L - the working length of capillary viscometer (m),

P - the mechanical pressure stress at the working length of
capillary (Pa),

R - the radius of capillary (m),

V - the volume speed of tested material in the capillary (m?/s).

The advantages of the capillary viscometer are the simplicity
of construction, the optional value of pressure strength due
to the hydraulic movement of the stamp in the cylinder, and
the working ability at wide range of moisture or plasticizer.
The main disadvantage of these kinds of rheometers that the
pressure stress p, at the capillary is not permanent as its value
during the measurement is changing as:

L
Pny =Pp - € o [Pa] (11)
where:
u — coefficient of external friction of tested materials at the
walls of instrument,
D, - diameter of the saw stamp (m),
H - height of tested material in the cup of the viscometer (m),
p, — pressure stress at the surface of the saw stamp (Pa).

During the rheological tests, the heights of the tested
materials in the cup of viscometer are changing as shown in
Eq. (12):
0<H<H, [m] (12)

The heights of the tested materials at a certain moment can
be determined as:
H=H-vt [m]
where:

H, - the starting height of the tested material in the cup (m),
t — the time of measurement from the starting (s),
v, — the speed of the saw stamp in the cup (m/s).

(13)

3. The developed instruments and applied
methods

The rheotester is reliable during the rheological investigation
of ceramic raw materials, semi-finished products and ceramic
particles or fibre reinforced metal matrix composites, it is
relatively cheap and must satisfy the following requirements:
a. the instrument must be capable to measure and

determine the rheological parameters of the frequently
used raw materials and/or semi-finished products in
wide range of technical and technological conditions in
different sectors of silicate industry,

b. the instrument must be capable to develop the
mechanical stresses and shear rates in the materials at
the same level that happen during their passing through
machines and mechanical equipment of technology lines,

c. the instrument must be capable to develop temperature
used to be in technological process in the silicate industry
and must be controllable inside of the materials during
the whole testing process,

d. the instrument must be capable to measure also the
compaction ratio, external friction coefficient and
effective viscosity of tested materials under variation of
mechanical stresses, temperature and shear rates,

e. the developed new construction must be simple, easy to
produce and use,

f.  the new instrument must be capable for quick testing of
rheological parameters and the measured data must be
reproducible.
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So, the above requirements must also satisfy the following
mathematical functional relationship for the compaction ratio:

AH/H=f(o, H,P,Q T,w) [m] (14)
and for the external friction coeflicient:

pu=F(o,n, P, Q T, w) (15)
as well as for effective viscosity:

n,=®,0,PLQ Tw) [Pas] (16)

where:

o - the normal mechanical pressure acting on the working
surface of the tested material (Pa),

H_ - the filling heights of material in the instrument (m),

P - the volume of used plasticizer (%),

Q - the chemical or oxide composition of the tested material,
T - the temperature of material during the measurement (°C),
w — the moisture content of tested material (%),

n - axis rotation rate (rpm),

y — shear rate (s).

To satisty the above requirements a universal ‘rotovisco’ (Fig. 3)
and a combined rheo-tribometer (Fig. 4) were developed partly
in Russia and at Igrex Engineering Service Ltd. in Hungary.

p=var
erdsitd /
| regisztrald

Fig. 3. Sketch of the developed universal ‘rotovisco’ laboratory instrument
1-rigid metallic frame, 2-rotatable ring-shaped measuring pot with tested
materials, 3-unrotatable ring-shaped disk pressed down by a special hydraulic
cylinder with variable pressure
3. dbra A kifejlesztett univerzdlis rotoviszké elvi vizlata

1-rigid metallic frame, 2-rotatable ring-shaped measuring pot with tested
materials, 3-unrotatable ring-shaped disk pressed down by a special hydraulic
cylinder with variable pressure

Fig. 4. Scheme of combined rheo-tribometer

I-instrument table, 2-small drive, 3-electric motor, 4-cable drum, 5-cableway,
6-batching car (with the shearing plate), 7-inductive displacement detector,
8-force-meter (spider), 9-heatable specimen holder, 10-pneumatic power
cylinder, 11-magnetic valve, 12-pressure gauge, 13-compressot, 14-thermostat,
15-control unit, 16-data recorder (spider 8), 17-computer (capturing and
processing data)

4. dbra A kifejlesztett kombindlt reotribométer elvi vizlata
1-instrument table, 2-small drive, 3-electric motor, 4-cable drum, 5-cableway,
6-batching car (with the shearing plate), 7-inductive displacement detector,
8-force-meter (spider), 9-heatable specimen holder, 10-pneumatic power cylinder,
11-magnetic valve, 12-pressure gauge, 13-compressor, 14-thermostat, 15-control
unit, 16-data recorder (spider 8), 17-computer (capturing and processing data)
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The universal ‘rotovisco’ can be successfully used to the
rheological tests of plasticized cement pastes and concretes
reinforced with mineral fibres [51-54] as function of setting
time and temperature [55]. The combined rheotribometer
can be successfully used for rheological tests not only asphalt
mixtures and pavements [56] but for different silicon-carbide
composites [57-58] and for aluminum-titan alloys [59-60]. The
complex rheological and mechanical test of complex materials
like mined conventional brick clays also possible on this
instrument [61]. The instrument measures the shear rates (),
shear stress ( and effective viscosity (n ), during the rheological
test and computes their values by Eqs. (17)-(18)-(19) as follows:

Vo = ‘”TRO [s"] (17)
M M
TTAR, mRZ-rOR, [Pa] (18)
H-M
Ne = TR —)RE [Pas] (19)
where:

Yo - the shear rate developed in the materials in the ring-
shaped pot,
n, - the effective viscosity of the material,
w - the angular speed of ring-shaped container (s*),
A - the magnitude of sheared surface (m?),
H - the height of the tested materials in the ring-shaped pot,
M - the value of the measured torque (Nm),
r - internal radius of ring-shaped pot (m),
R - external radius of ring-shaped pot (m),
R, - the radius belongs to the average volume speed of materials
in the pot (m).

The working principle of the combined rheotribometer
- patented in Hungary - is even simpler. The rheological
parameters of tested materials also can be measured as function
of chemical and mineralogical composition (Q), temperature
(T), developed mechanical stress (o), moisture content (w) and
volume ratio of used plasticizer (P), etc. During the rheological
tests the instrument measures and computes the values of
shear rate (), shear stress (1) and the effective viscosity (n ) as:

. \%

Yo = I [s] (20)

T=- |[Pa] (21)
T .

No = Yo Ay [Pas] (22)

where:

A - the magnitude of sheared surface (m?),

F - the pulling force (N),

H - the working height of the tested materials (m),

V - the speed of batching car with the shearing plate (m/s).
Converting the batching car with shear plate into Tolstois

instrument (Fig. 5), it is possible to get the deformation-times

curves (Fig. 6) of the tested materials as function of their

compositions, temperatures, and loading forces.
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Fig. 5. Scheme of Tolstoi’s instrument
I-loading force, 2-rope pulley, 3-lower tool, 4-upper tool, 5-hold-down roller,
6-displacement beacon, 7-printer, 8-material

5. dbra A Tolsztoj-féle késziilék elvi vdzlata
I-loading force, 2-rope pulley, 3-lower tool, 4-upper tool, 5-hold-down roller,
6-displacement beacon, 7-printer, 8-material
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Fig. 6. Typical deformation of plasticized asbestos cement pastes as function of time
6. dbra A képlékeny nyers azbesztcement massza jellegzetes deformdcidja az id¢

fiiggvényében

On the basis of the deformation-time curves created
by combined rheotribometer it is possible to determine
the instantaneous elastic modulus (E)), the delayed elastic
modulus (E,) and viscosity of damaged (n,) and undamaged
material structures (r),) as well as their static yield points (1)
for complex hetero-modulus, hetero-viscous-plastic materials
like ceramic reinforced metal alloys and shield materials with
extreme dynamic strength [62] in functional relationship as:

E =f(t,p, Q T, w), [Pa] (23)
E =f(t,p, Q T, w), [Pa] (24)
n, =f(t,p, Q T, w), [Pas] (25)
n, =f(t,p, Q T, w), [Pas] (26)
1, =f(t,p, Q Tw), [Pa] (27)

where:

T - the shear stress developed in the tested material by loading
force F, (Pa),

p - the pressure stress developed in the tested material by
loading force F, (Pa),

Q - the mineralogical, chemical and grain structure of the
tested material,

T - the temperature of the tested material during the
measurement (°C),

w - ratio of the moisture or quantity of used plasticizer in the
tested material (m%).

On the basis of the deformation-time curves it is quite easy
to determine and find the rheological parameters of tested
materials and create their rheological models [63]; see for
example Figs. 7 and 8.

Ez Y M2

Fig. 8. 'The typical rheological model
of asphalt pavements, asphalt
concretes and elastic fibre
reinforced cement pastes

8. dbra A lehiilt, megszildrdult
ttburkolati aszfaltkeverékek,
valamint az dsvdnyi
szdllal erdsitett friss beton
reomechanikai anyagmodellje

Fig.7. 'The typical rheological model
of mined convectional brick
clays used for production of
ceramic roof tiles

7. dbra A tégla és a kerdmia tetécserép
gydrtdsdhoz haszndlt
bdnyanedves agyagdsviny
reomechanikai anyagmodellje

4. Conclusions

The developed universal ‘rotovisco’ and combined rheotribo-
meter fully satisfied the requirements explained in section 3.
The instruments are not complicated and easy to use them to
measure the most important rheological parameters of complex
materials like convectional brick clays, asphalt pavements or
other raw materials and semi-finished products of the building
industry. By the requirements the instruments can be armed
with special heating furnace of high temperature and they can
be used for rheological test for complex materials like ceramic
particles and ceramic fibre reinforced metal alloys and other
hetero-modulus, hetero-viscous and hetero-plastic materials for
safety and protection of transport equipment and flying objects.

5. Acknowledgement

The authors would like to acknowledge to Igrex Ltd. for
financial support and for manufacturing the combined
rheotribometer and allowing the use it for rheological tests of
different materials free of charge.

References

[1] Mukhopadhyay, A. - Granick, S. (2008): Micro and nanorheology, 2001.
Current Opinion in Colloid & Interface Science, Vol. 6, No. 5-6, pp. 423-
429. http://dx.doi.org/10.1016/S1359-0294(01)00119-4

[2] Maali, A. - Buschan, B. (2008): Nanorheology and boundary slip in
confined liquids using atomic force microscopy, Journal of Physics:
Condensed Matter, Vol. 20, No. 31, p. 315201
http://dx.doi.org/10.1088/0953-8984/20/31/315201

[3] Hung, J. - Yan, B. - Faghihnejad, A. - Xu, H. - Zeng, H. (2014):
Understanding nanorheology and surface forces of confined thin films.
Springer, Korea-Australia Rheology Journal, Vol. 28, pp. 3-14.
http://dx.doi.org/10.1007/s13367-014-0002-8

[4] Li, T. D. - Chin, H. C. - Young, D. O. - Riedo, E. (2014): Nanorheology by
atomic force microscopy. AIP Review of Scientific Instruments, Vol. 85, p.
123707. http://dx.doi.org/10.1063/1.4903353

Vol. 67, No. 4 = 2015/4 = . 147


http://dx.doi.org/10.1016/S1359-0294%2801%2900119-4

épitdoanyag - Journal of Silicate Based and Composite Materials

[5] Kingery, W. D. - Bowen, H. K. - Uhlman, D. R. (1970): Introduction to
Ceramics; 2nd Edition; John Wiley&Sons Inc., New York

[6] Bukanov, V. S. — Lukin, E. S. (2008): Special features of high density
technical ceramic technology. Crystal growth upon sintering; Steklo i
Keramika, No. 8, pp. 15-21.

[7] Csényi, J. - Gomze, A. L. (2008): Impact of nitrogen atmosphere on
sintering of alumina ceramics. Epitéanyag, Vol. 60, No. 1, pp. 15-18.
http://dx.doi.org/10.14382/epitoanyag-jsbcm.2008.4

[8] Hampshire, S. (2009): Silicon Nitride Ceramics, Materials Science Forum,
Vol. 606, pp. 27-42.
http://dx.doi.org/10.4028/www.scientific.net/ MSF.606.27

[9] Gomze, A. L. — Gémze, L. N. (2009): Alumina-based hetero-modulus
ceramic composites with extreme dynamic strength — phase transformation
of Si,N, during high speed collisions with metallic bodies; Epitdanyag, Vol.
61, No. 2, pp. 38-42. http://dx.doi.org/10.14382/epitoanyag-jsbcm.2009.7

[10] Freyburg, S. - Schwarz, A. - Finger, F. A. (2007): Effects of sintering aids on
the material evolution process of structural ceramic body microstructures.
ZI-Annual 2007; Bauverlag BV GmbH, Giitersloh, pp. 59-73.

[11]Kocserha, I. - Gy6rffy, B. - Menyhért, G. - Szanyog, D. (2012):
Adalékanyagok hatdsa égetett keramia épitdelemek tulajdonsagaira.
microCAD proceeding CD.

[12] Géber, R. - Kocserha, I. - Orosz, V. - Simon, A. — Pardczai, Cs. (2010):
Optimization of the mixing ratio of two different clays used for ceramic
roof tiles. Materials Science Forum, Vol. 659. pp. 477-482.
http://dx.doi.org/10.4028/www.scientific.net/MSF.659.477

[13] Krause, E. - Berger, I. — Paul, T. - Schulle, W. (1982): Technologie der
Keramik, Band 2, Mechanische Prozesse; Verlag fiir Bauwesen, Berlin

[14] Geigle, A. - Hauswurtz, K. - Mager, S. (1998): A porlasztva széritott
granulatumok optimalizaldsa keramiaedények izostatikus sajtoldshoz.
Epitéanyag, Vol. 50, No. 2, pp. 65-70.

[15] Kocserha, I. - Kristaly, E (2010): Effects of Extruder Head’s Geometry on
the Properties of Extruded Ceramic Products. Materials Science Forum,
Vol. 659, pp. 499-504.
http://dx.doi.org/10.4028/www.scientific.net/MSF.659.499

[16] Gomze, A. L. (1980): Agyagasvanyok apritdsara hasznalt simahengerek
méretezésének néhdny specifikus probléméja. Epitdanyag, Vol. 32, No. 11,
pp. 428-432.

[17] Wachtman, B. J. (1996): Mechanical Properties of Ceramics. John Wiley &
Sons Inc.; New York, Chichester, Brisbane, Toronto, Singapore

[18] Déri, M. — Ldcsei, B. et al (1966): Szilikdtkémia technoldgia. Egyetemi
jegyzet (kézirat), Veszprém, pp. 29-31.

[19] Zverhovskiy, Yu. E. (1974): Issledovanie reologicheskih svoistv glinistyh
elektroprovodnyh  suspenzii; Reologicheskie issledovanie. Sbornik
nauchnih trudov pod. Red. DSc Sulman, Minsk, pp. 100-107.

[20] Zolotarskij, A. Z. (1974) Obrabotka glinyanoi massy v val'tzah; Stroitelni
materiali, Vol. 15, No 10, pp. 30-31.

[21] Turenko, A. V. (1978): Issledovanie rezhimnyh paramterov raboty
glinoobrabatyvayushego oborudovaniya; Stroitelni materiali, Vol. 19,
No.1., pp. 30-32.

[22] Turenko, A. V. - Silenok, S. G. (1978): Opredelenie optimal'nyh rezhimov
glinopererabativayushego oborudovaniya na osnove svoistv plastichnyh
glin; Izdatel’stvo MISI; Stroitel'nye mashiny i oborudovanie, pp. 156-172.

[23] Gomze, A. L. - Turenko, A. V. — Nazarov, V. (1974): A képlékeny agyag
apritdsanak matematikai elemzése. Epitéanyag, Vol. 26, No. 9, pp. 348-354.

[24]Hajnal, L. (1972): Betonadalékok  agyagrogszennyezddésének
hidromechanikus apritasa, Epz’t()’anyag, Vol. 24, No. 2.

[25] Baumann, V. A. - Kushantzev, B. V. - Martinov, V. D. (1981):
Mehanicheskoe oborudovanie predpriyatii stroitelnyh materialov, izdelii
i konstruktzii; Mashinostroenie, Moscow

[26] Chirskoy, A. S. (1982): Obosnovanie i vybor ratzionalnyh parametrov
valtzov dlya pererabotki plastichnyh glin; Avtoreferat dissertatzii;
Tipografiya MISI im V. V. Kuybisheva; Moscow

[27] Gomze A. L. (2003): Az apritdsi elmélet néhany aktudlis kérdése -
képlékeny viszkoelasztikus anyagok apritdsa gorgdjaraton; Epitéanyag,
Vol. 55, No. 4, pp. 133-140
http://dx.doi.org/10.14382/epitoanyag-jsbcm.2003.23

148 . = 2015/4 = Vol. 67, No. 4

[28] Turenko, A. V. (2003): Lektzii po mehanicheskomu oborudovaniyu
pererabatyvaniya glinyannyh mass. Rukopis, Trudi Moskockoy Inzhenerno
Stroitelnoj Akademii; Moscow

[29] Turenko, A. V. (1977): Sovremenniy otechestvennye i zarubezhnye
mashiny dlya proizvodstva stroitel'noy keramiki; obzornaya informtziya
CNIITEStroymash, Moscow

[30] Kocserha, I. (2012): Agyag-adalékanyag keverékek reologiai vizsgalata.
Anyagmérnoki Tudomdnyok, Miskolc, Vol. 37. ISSN 2063-6784, pp. 199-210.

[31] Orosz, V. — Kocserha, I. — Géber, R. — Pardczai, Cs. (2010): Examination
of tile industrial usability of high-quartz content clay. Materials Science
Forum, Vol. 659, pp. 67-72.
http://dx.doi.org/10.4028/www.scientific.net/ MSE.659.67

[32] Kocserha, I. - Goémze, A. L. (2000): KEMA PVP5/S keramiaipari
vakuumextruder diagnosztikai vizsgalatdnak néhany eredménye.
Epitéanyag, Vol. 52, No. 1, pp. 20-22.

[33] Nagy, A. - Haussler, K. - Gomze, A. L. (2000): Reologische Untersuchungen
an Calciumsilikat Suspensionen; microCAD 2000., Proceedings of Section
B: Materials Technology, Metallic and Non-metallic Materials; Miskolc,
pp. 71-76.

[34] Papp, I. - Gomze, A. L. - Nagy, A. (2000): How does the Preparedness
influence on Rheological Behaviour of Aluminium-Silicon Materials,
microCAD 2000., Proceedings of Section B: Materials Technology, Metallic
and Non-metallic Materials; Miskolc, pp. 77-82.

[35] Papp, I. - Gomze, A. L. - Olasz-Kovacs, K. - Nagy, A. (2000): Anderung
der rheologischen Eigenschaften des Kaolins Al; Keramishe Zeitschrift,
Vol. 52., pp. 788-795.

[36] Csanyi J. - Gomze A. L. (2001): A technoldgiai paraméterek hatdsa az
ALO, oxidkeramidk makrostruktirdjara, valamint kopasilldsigara.
Epitdanyag, Vol. 53, No. 3, pp. 66-72.

[37] Ewais, E. M. M. — Ahmed, Y. M. Z. - El-Amir, A. A. M. - El-Didamony,
H. (2014): Cement kiln dust/rice husk ash as a low temperature route
for wollastonite processing, Epit8anyag-Journal of Silicate Based and
Composite Materials, Vol. 66, No. 3, pp. 69-80.
http://dx.doi.org/10.14382/epitoanyag-jsbcm.2014.14

[38] Gomze, A. L. (1980): Keramiaipari simahengermtvek hatékonysag-
névelésének matematikai alapjai I. Epitéanyag, Vol. 32, No. 4, pp. 134-140.

[39] Gomze, A. L. (1986): Choice of Technical Parameters for Screw Presses;
Interbrick, Vol. 2., No. 2., pp. 30-34.

[40] Gomze, A. L. - Eller, E. A. (1983): Univerzalis rotoviszké szilikatipari
anyagok reoldgiai vizsgalatdhoz. Szilikdttechnika, No. 1., pp. 19-22.

[41]Ilevich, A. P. (1979): Mashini i oborudovanie dlya zavodov po proizvodstvu
keramiki i ogneuporov. Visshaya Shkola, Moscow

[42] Sommerfeld, A. (1978): Mechanik der deformierbaren Medien — Vorlesung
tiber theoretische Physik. Verlag Harri Deutsch Thun, Frankfurt am Main

[43] Laenger, F. (1992): Designing an extruder with allowance for the properties
extrusion compounds — part 50. Ceramic Forum International, Vol. 69, pp.
397-401.

[44] Benbow, J. J. - Lawson, T. A. - Oxley, E. W. (1989): Prediction of Paste
Extrusion Pressure. Ceramic Bulletin, Vol. 68, pp. 1821-1824.

[45] Graczky, J. - Gleissle, W. (1992): The rheometric characterization
of ceramic pastes for catalysts. Proceedings of XIth Int. Congress on
Rheology; Bruessels, pp. 601-603.

[46] Kocserha, I. - Gomze, A. L. - Fiilop, T. (2003): Agyagasvanyok kiilsé
surlodasi egytitthatojanak alakadas-technoldgiai jelentdsége és mérése; A
Miskolci Egyetem Kozleményei, Anyag- és Kohomérnoki Tudoményok II.
sorozat, 31. kotet, Miskolci Egyetemi Kiadé, Miskolc, pp. 5-14.

[47] Gémze, A. L. (2004): Kollerjaratok energiaigénye I. Bényanedves
agyagasvanyok apritasakor ébredé cstsztatofesziiltség eléallitasahoz
sziikséges energia- és teljesitményfelvétel meghatérozésa. Epitdanyag, Vol.
56, No. 2, pp. 46-53. http://dx.doi.org/10.14382/epitoanyag-jsbcm.2004.5

[48] Klein, G. (2001): Rheologische Bewertung und Beurteilung keramischer
Suspensionen, Teil I.; Keramishe Zeitschrift, Vol. 53, pp. 578-584.

[49] Klein, G. (2001): Rheologische Bewertung und Beurteilung keramischer
Suspensionen, Teil IL.; Keramishe Zeitschrift, Vol. 53, pp. 688-694.


http://dx.doi.org/10.14382/epitoanyag-jsbcm.2014.14

épitdanyag - Journal of Silicate Based and Composite Materials

[50] Papp, I. - Gomze, A. L. - Olasz-Kovacs, K. - Nagy, A. (2000): Anderung
der rheologischen Eigenschaften des Kaolins Al. Keramishe Zeitschrift,
Vol. 52, pp. 788-795.

[51]Gomze, A. L (2004): Kollerjaratok energiaigénye II; Banyanedves
agyagasvanyokban apritaskor ébredé nyomofesziiltségek eléallitasahoz
sziikséges energia- és teljesitményfelvétel meghatdrozasa. Epitéanyag, Vol.
56, No 3, pp. 93-100.
http://dx.doi.org/10.14382/epitoanyag-jsbcm.2004.12

[52]G6émze, A. L. - Kovics, A (2005): Aszfaltkeverékek reoldgiai
tulajdonsdgainak vizsgalata. Epitéanyag, Vol. 57, No 2, pp. 34-38.
http://dx.doi.org/10.14382/epitoanyag-jsbcm.2005.7

[53]Handle, Fr. (2007): Extrusion in Ceramics. Springer-Verlag, Berlin,
Heidelberg, New York

[54] Gomze, A. L. - Géber, R. - Tamasné, J. Cs. (2008): The effect of temperature
and composition to the rheological properties of asphalt pavements.
Materials Science Forum, Vol. 589, pp. 85-91.
http://dx.doi.org/10.4028/www.scientific.net/ MSE.589.85

[55] Gomze, A. L. — Gémze, L. N. (2009): Alumina-based hetero-modulus
ceramic composites with extreme dynamic strength - phase transformation
of Si,N, during high speed collisions with metallic bodies. Epitanyag, Vol.
61, No. 2, pp. 38-42. http://dx.doi.org/10.14382/epitoanyag-jsbcm.2009.7

[56] Gomze, A. L. - Kovacs, A. (2005): Investigation of Rheological Properties
of Asphalt Mixtures, MicroCAD 2005, Proceedings of Section Applied
Mechanics, Miskolc, pp. 55-61.

[57] Gomze, A. L. (1986): Choice of Technical Parameters for Screw Presses.
Interbrick, Vol. 2, No. 2, pp. 30-34.

[58] Gomze, A. L. (1997): Szilikdtipari csigaprések méretezésének néhany
kérdése. Proceedings of microCAD 97, Section Q., Silicate Industry and
powder Metallurgy; Miskolc, pp. 63-70.

[59] Dellisanti, F. - Valdre, G. - Mondanico, M. (2009): Changes of the main
physical and technological properties of talc due to mechanical strain.
Applied Clay Science, Vol. 42, No. 3-4, p. 398-404.
http://dx.doi.org/10.1016/j.clay.2008.04.002

[60] Gomze A. L. - Csirszkoj, A. Sz. — Szilenko, Sz. G. - Turenko, A. V.
(1981): Agyagok reoldgidja és aramlasi viszonyai simahengerekkel végzett
apritéskor. Epitéanyag, Vol. 33, No. 12, pp. 441-446.

[61] Magyar, A. - Gomze, L. A. (2009): Mechanochemical Transformation
of Muscovite-2M1 Part of Clay Mineral during Fine Comminution.
Proceedings of the 11" ECERS Conference, Krakow, pp.:937-939.

[62] Gomze, A. L. - Gémze, L. N. (2013): Ceramic based lightweight composites
with extreme dynamic strength, IOP Conference series: Materials Science
and Engineering, Vol. 47.
http://dx.doi.org/10.1088/1757-899X/47/1/012033

[63] Gomze, A. L. (1983): Csigasajtoval el6éllitott azbesztcement-termékek
préselés utani fesziiltség-allapotdnak matematikai elemzése. Epitdanyag,
Vol. 35, No. 5, pp. 173-177.

Ref.:

Gomze, A. L. - Gomze, L. N. - Kulkov, N. S. - Shabalin, L. I. -
Gotman, I. - Pedraza, F. - Lecomte, G. L. - Mayorova, T.
- Kurovics, E. - Hamza, A.: Methods and equipment for the
investigation of rheological properties of complex materials like
convectional brick clays and ceramic reinforced composites
Epitdanyag - Journal of Silicate Based and Composite Materials,
Vol. 67, No. 4 (2015), 143-149. p.
http://dx.doi.org/10.14382/epitoanyag-jsbcm.2015.24

PPS“32

32" International Conference of the

+ ++

5 s

Goals

and scientists in the field.

Univ=RsiT=ps Lyon =

POLYMER PROCESSING SOCIETY

% July 25-29, 2016

LYON, France.

GENERAL CONSPECTUS

The Polymer Processing Society was founded in March 1985 at the University of Akron, Akron,
Ohio, USA. The intent was to provide a mechanism and format for interaction and presentation
of research results in the international polymer processing community. The Polymer Processing
Society (PPS) was founded with the intention to foster advancement and innovation in science,
technology and engineering of polymer processing. www.tpps.org

The goals of the Polymer Processing Society (PPS) as embodied in its constitution are to foster
scientific understanding and technical innovation in polymer processing by providing a discussion
forum for the worldwide community of engineers and scientists in the field. The thematic range
of the PPS encompasses all formulation, conversion and shaping operations applied to polymeric
systems in the transformation from their monomeric forms to commercial products. The Annual
PPS Meeting is held to establish a discussion forum for the worldwide community of engineers

PPS 32 in Lyon, France — July 25-29.

The 32" International Conference of the Polymer Processing Society (PPS-32) will be held in Lyon,
France. It provides cutting edge research results and latest developments in the field of polymer
engineering and science. The thematic range comprises conventional processing technologies as
well as materials based macromolecular research.

General Symposia and a series of Special Symposia will offer a forum for more than 600 oral and
200 poster presentations. Further highlights are the Plenary Lectures given by speakers from
academia and companies focusing on topics from the academic science and global challenges
for industrial polymer engineering. On top of that the 2016 Awardees of two notable prices of
the Polymer Processing Society will present their contributions. A technical exhibition and a
splendid social program will accompany the conference. Besides, there will be opportunity to
join several industry plant tours to regional plastic processing companies and institutions.

http://pps-32.sciencesconf.org/
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