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VP1¢ VSIMICROSTRUCTURE ORBWNG
MATERIALS

Scanning Electron Microscopeith an environmental probe

with 3D|mag|ngc TESCAN MIRA3 XMU

Microscopic analysis of the microstructure ¢
materialsusing verylarge magnification

Equipment description the equipment is designe
for high vacuum as well dew vacuum operations
gAUK (KS LRaaroArfarade
pressure. The low vagum mode enables th¢
visualization of nofconductor specimens in naturs
(non-metallic) state The electron beam is produce
usingSchottkyauto emission cathode.

XRDwith Rietveld refinement high temperature chambers

and SAXS PANALYTICAL EMPYREAN

Description The deviceis primarily designed to = =
determine themineral compositiorof the powder
specimenThe Rietveld method enablesto
establish the quantity andjuality compositionof =
the material The device is also fitted with a hig g
temperature chamber fophasechangesanalysis
during heating(up to temperatures of 1600 ) or
cooling in an atmospheric environment or
OKIFy3S&a RdAzZNAYy3I KSFGAyY:
in vacuum. The device is alsitted with a
cryostation for measurements of temperatureg
close tothat of liquid nitrogen and amoisture
chamberto determine the compositin changes at
early stages of ljration. Themodern disposition
of detectors allowthe device to be used as CT with
small scale specimens.
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RTG tomogrpher - vitome|x m300

Device description Using thecomputer tomography methodit is possible to create non-
destructive contactless3D modelof the specimenlt is possible to analyseon-destructively
the internal structure of the specimen. Combined with state of the art software tools
possible to use this method in the reconstruction of the internal struetaf the material as
well asunique metrologicalapplications

I

Devices designed to determinghermo-technicalproperties

Measurements using the following methods
- guarded hot plates TLP 30D TX1P
- heat flow meterwith vacuum arrangementFOX 200 VACUUM

- rotational heat flow meter FOX 630 Rotational
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Xenon systenfor accelerated weatheringf materials

mducmg artificial sunlight Q-SUN XE3HS

Evaluation of polymer and inorganic material resistance
againstaging usingartificial sunlight in the testing chambe
the artificial source of sunlight is produced by xenon lam
The minimal total output of the xenon lampgprovided with
automatic air cooling) is 5400 Wrhe horizontal sampl
changer has an area of 720 x 450 mm. It is fixed with
possibility ofrotation.

Laser granulometeMalvern Mastersizer
This devicemeasures ecuratdy the particle sizeof building materials. The device allow
visualisation of dispersion and agglomerationdigplaysthe shape and number of particle
area, orientationand fibres parameters. It is capable of measuring sizes ranging from

mm up to 2 mm.
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Huorescencesystem for accelerated weathering of materials

usmg UV radiatiorQUV/Spray/RP

Description: Polymers, textilesand paints are among the
most commonly tested materials. The device is fitted wit
2800 W xenon lamp with automatic cooling, a horizor
changeable samplecarrier with an area of 500mm X
250mm, UV filters to shade specibiandsof radiation and
a control system designed to maintaia constant level of
radiation according to the degree of intensity ranging fr
300 up to 1000 W2,

Versatile microscope for transmitted and reflected light

Leica DM4000 M LED

: o Description The microscope can based with
. | both reflected and transmitted light. The
| polarization in thetransmitted light allows the
mineral analysis of thin cuts of materials such
plasters, concretes and other building materig
In the reflected light, observation in thight
and dark fieldis possibleThe device also allow
fluorescent observatiorstimulated by UV blue
and green light. The software provided enab
el ! . o picture analysis. The microscope is a
equipped witha devicefor the preparation of polisheduts.
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Gasadsorption BET- Nova 3200e

Description: The device can
detect the features bporous and
powder materials.It is a fully

automatic volumetric sorption

gas analyseresigned for quick
analysis of single or multilayel
BET profiles to determine the

surface  aea, pore  size,
adsorption  and  desorption
isothermals The instrument is
capable of measurin@ samples
and degassing 4 sampleg the

same time.The devicecan also
analysetwo samples and oneeferentialcellat the same time.

Differential thermal analysisdevice- Mettler Toledo

TGA/DSC 1

Description It is a dynamic hea
analyss method, which is base
on the measurement of
temperature differenceg
between the andysed sample
and the inert reference samplg
(the standard sample used by
this deviceis virtua) which are
both heated inthe furnaceat the
same time The colouring of the
' samples during the heating
manifests with maxima and
minimain the exothermic and endothermic areaShanges in weight during these typef
reactions are monitored. lle outcome isto determine the amount oftomponens of the
analysed materialThe device enablemnalysis ofhe behaviour of samples at temperatures

to 1600 C The instrument is also equipped with a deviogeasuringin a specified

atmosphere (oxidising, reducing or inert)
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VP1¢ VS2BUILDING MATERIALSCHNOLOGY

Testingpresses

Testingpresswith capacity up to3000kN
The unit is usedo determine the compresive and tensile strength dfuilding materials during
bending The ests are carried out using testiraibes, beams, cylinders, core drilled structur
floor tiles, concrete curbs and other concrete structures. The maximum ftoad 3000 kN.
Presses (rangelOkN, 200kN, 300kN)

Testingpressedor compressive and tensile strength tegbending forces applied) ranging from
kN, 200 kNup to 300 kN. The presses are fitted with ithd display and data processdt is also
possible to connect the press to a PC.
All-purposeelectro mechanigress

It is a highly accurate digitaésting device performs very accuratey compressive, tensile an
bending tests. The load capacity of the pres80dskN. Testing is performed following Czech
international standards.

Accessories

Set for tensile tets, set for compressive tests, set for bending tests and universal extensomet]
Il

"
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Corrosion test chambers

Corrosion solution test chambadKT 500

The testingdevice is capable of recreatitige following four testing environmentsalt spray
condensing humiditghumidification), air drying and constant temperatyehich arepossible
to obtain at different temperatures and can be programmectteate cycles

Corrosion gas chambeK 800

Desigred to simulate the effect of harmful gasdsulphur oxidesnitrogen oxides, carbot
oxides, etc.at controlled temperature and relative humidity with internal space for harn
gasestesting (tempered by air jackgt The device for supply and dosage of harmful gase
built-in to a compact compaément next to the testing space in order to supphe required
amount and mixture of gases. The attachment of the dosage supplier to the chamber a
outlet for the exhaustgases is done by means of corrosion resistant pipes. The capacity
testing area is 800 dn

Accessorieg, Salinesolutioncontainerincluding electric mixer.

The device is used tetermine the diffusion propertie
of building materials for carbon dioxide (diffusi
resistance, coefficient of diffusion resistance, etthe
determination of theabove mentioned propertiebas a
key role in surface finishing (e.g. coating paints, plast
etc.). It is possible to argse material behaviour g
. different CO2 concentrations and different levels
relative humidity.This allows ainique simulation of the
surface finishingoehaviourunder differentatmospheric
conditions.
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Fire tests

The fire furnace for studying of the behaviour of materials at a high temperature

Description of the deviceit is a gas furnace for studying of the behaviour of builg
materials, constructions and components at high temperatures. Structurally, thedaris
ready for storing of test samples (in particular building elements) on the upper part o
furnace and for monitoring the behaviour of the test samples under the high temper:
f2FRAY3I gKAOK KI & |y dzLILISNJ f AeYesticonthdnents is b
kN / m '(the shorter side) and respectively 25 kN / m' (the long side). The test equif
enables the variable loading of samples under different temperature curves (e.g. load
F O02 NRI yOS 4 Ali+ Rire &2§istancéabtingy imatuding the possibility of the cyc
loading with temperatures. The furnace has a possibility of thermal loading of-tyhép
components into the diameter of 60 mm, which is drawn through the furnace in
transverse (short) direction. The erhal light dimensions of the furnace space are 18C
1000 x 1000 mm. The test area for building components placed on the upper side
furnace corresponds to the area of 1800 x 1000 mm.
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Testing of the fire reaction of the products

The furnace for the flame resistance testing of
building materials

Description of the devicethe equipment meets the
requirements for testing of building materials in terr
2T (GKS TFANB NBFOGA2Yy A
1182: Testing of the fire redion of building products
Test of the flame resistance. This is the electric furn
of a small size, which enables a thermal shock loal
of small cylindrical samples with a diameter of ab
45 mm and a height of 50 mm. The furnace enalt
thetestild 0 GSYLISNY GddNB&a 2
possibility to monitor the state of the test samp
using a mirror and with monitoring and recording
the temperature inside the furnace (including tl
programmable control mode of the temperatu
inside the funace during the experiment).

Testing of the combustion heat

The furnace for the testing of the combustion
heat

Description of the device This is a device foi
testing the fire reaction of building materials
specifically for determining theombustion heat
Ay | O0O2NRIFIYyOS gA0K 2{
the fire reaction ¢ The determination of the
combustion heat (the calorific value). During t
test the tested unit of the specified weight i
being burnt, under standard conditions, at
constant volume, in an oxygen environment in
calorimetric bomb. The test device is composed
a calorimetric bomb in the calorimetric containe
the mixer, temperature measurement devices, the crucible made of metal. The test re
a combustion heat of th test sample by the crucible or "cigarette method."
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Testing of the fire reaction of floorings

The furnace for floorings testing

Description of the device This is a
device for testing the reaction of the
floorings to the fire in accordance with .
2{ b 9b E{Tbsting af dhe fire "
reaction of floorings- Part 1:
determination of the burning behaviou A
using a radiant heat source. This te
provides a basis for the evaluation ¢
one of the aspects of the behaviour ¢
floorings during the fireexposure. The
introduced radiant flow simulates the
levels of the thermal radiation that are
likely to fall down the floor of the
corridor, its surface is heated by th
flames or hot gases during the ear
stages of the fire development in the
next room orsection, under the terms
of flame spread against the direction c
the air flow. The tested unit (in the
horizontal position) is exposed to a ga
radiation panel during the test which i
GAfGSR a4 Fy Fy3f
to a defined heat flow. Theubsequent
bursting into flames of the floorings i
observed as well as the expanding fla 35 R |
zone in time and the procedure of this zone in the horizontal direction in time. The reg
expression of the flame spread in time in the units of length. Tdwekbpment of the smoké
during the test of floorings is recorded as the light transmittance in the exhaust chin
The test is carried out on the tested units with the dimensions of 1050 x 230 mm
device can be used for a general load of building male and components with the help ¢
a radiant heat source.

11726
Centrum AdMaS www.admas.eu +2321S dz6 SY MYBSOKY A O ¢
tdzNJy &z2@l mModpZ cMH nn . NHdmas@fce.vutbr.cz Chldzt GI adlk @Soy)
tel: +420541147 169 +SOSnNN ooMK®PI CAH N

L2Y nnanHMconp



Reaction to fire testing; SBI test

Test chamber for single burning item testing (SBI test)

%“ ~ | Description of the devicett is a device designe
v\’, ~ totestthe reaction to fire performance followin
Y ol GKS 2{b 9b wmoOeacton ta firé
performance testing of construction products
Construction  products excluding floorir
materials exposed to the effects of sing
~ burning item. The test specimen consisting
two wings placed cornewise is exposed to th
. effect of a burner placed at the bottom of th
corner. The flames from the sa#mbx burner
generate an output of 30.7 kW. Testing
performed over a 20 minutes perio@uring this
time heat release and smoke production &
measured and lateral flame spread and t
formation of -
burning  droplets |
and particles are
' observed visually. It}

is possible tol
record the rate of heat release and smoke production. Th
test specimeris mounted on the specimen trolley and is th 4
introduced into the test chamber. The test specimen is

composed of two wings, short wing (495 x 1500mm) and I¢
wing 1000 x 1500mm) both wings 20 mm thick at the lee
Part of the equipment for the singleubning item testing is &
combustion gas hood collector, the hood is fitted with senst
capable of monitoring the desired parameters. A clean
system of burnt gases and a draught regulator are fitted in
hood. The results of testing are graphs wherean rate of
heat release, total heat released, rate of fire spread, total smoke production and indf
smoke spread are monitored. The total amount of smoke and the total heat release
monitored over a period of 600 s.
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Reaction to fire testing; small flame

Test chamber for fire testing reaction of construction materials directly exposed (sur|
exposure) to gas flame

Description of the deviceThe device consist
of a testing chamber designed to determi
the ignitability or flammability otonstruction
products subjected to direct exposure of
small flame with zero draught on vertical
Y2dzy G SR aLISOAYSya I«
119252 regulations. Fire reaction testing
Ignitability of construction products directl
exposed to flame. PaR ¢ Small flame testing
The test specimen consists of a buildi
material: 250 x 90mm of a thickness 60 mm
the most. The equipment consists of tg
chamber fitted with a burner which can &
moved in order to change the distan(
between the flame andthe specimen. Th¢
specimen can be exposed to the flame in

vertical position or at 45 degree angle relative to the vertical position. An anemol
capable of monitoring flow is fitted to the chamber in its top part.
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RP2RGE STRUCTURBBIDTRANSPORT
CONSTRUCTIONS

Bending Beam Rheometer

The device is suitable for describing Hemperature

behaviour of asphalt binder by means of determining

slow changes in elasticitystiffness of asphalt binders in th
'. temperature range of +8 to -40c /faccording to the2 { b
' 14770standard
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Rotationalrheometr

The device is used to determine thé&eplogical properties of liquids, emulsigndispersions
polymers, past, gels and suitable solids. It is widely used in the chemigadtrochemical,
pharmaceutical, cosmetics aridod processing industry and also traffic constructi@imear stress ig
applied to two platesluring the measurementA sample of the material tested is appligdbetween
the plates It is possible to determanthe shear viscosity anodulusand phae angle. The devig
enablestesting at temperatures ranging fromm n ¢ /  wziJ sBi/the characteristics of aspha
binders can be observed ihé whole temperature and stresanges It is also possible to desigmd
evaluate possible additives in order to improve the properties of the asphalts.

Equipment for determining the aging resistance of asphalt bindel
via the RTFOmethod

The device is able to evaluate the resistance of the asph
binder against short term aging due to heat and air. The
device simulates the aging of the asphalt bindethe
asphalt mixing plant and during laying of asphalt.
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