|
|
TEXHOJIOTUYECKHME JIMHUHU

11O IMMPOU3BOACTBY MIEMEHTHO-
NNECYAHOU lIEPEl‘lI/I |' h1

Concrete Roof T:Ie ints

/
i

TR it s e g

HEMEHTHB'IIBC‘IHHRH qJepenuua - 3To0 SDKOHOMHYHAA
AJIbTECPHATHBA 10 OTHOINICHHIY K TPpaJHIIHOHHBIM
KpoBeJIbHbIM MaTepHajaM.

Concrete roof tiles — the economical alternative
to traditional roofing materials

Years
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LlemeHTHO-NIeCHaAHAs YepeTHIa
SIBJSIETCH pealbHON allbTEPHA-
THROI 10 OTHOWICHHIO K TPaJIH-
LHAOHHBIM KPOBEILHLIM MaTE-
pHagaM.

[IperMyLIeCTBO LEMEHTHO-
MeCHaHON Yepenuilbl CKPLITO,
mpeskiae BCero, B 8 CTPOUTENb-
HO-PH3HYMECKHX CBOTCTBAX, Ta-
KHX K4k HalnpuMep:

POYHOCTEL HA W3rHD U pasphIB
KpailHe BRICOKAN #aporpod-
HOCTh H MOPO30CTOHKOCTh
N\ rapaHTHPOBAHHAN
HeMEHSEMOCTE (POPMEL.
-\\ brnarogaps 3THM
e CBOMCTBAM
ueMeHTHo-
> necuanast
yepernuma
TIOJIBL3YETCH XOPOIIen
pemnyTa-iluen BO Been
Eepore.

[pusep KauecTEEHHO YKAA/IKH KPOBIiL.

An example of professional roof
construction.

TexHomornyeckne JHHHH (hHp-
mre1 KEJIJIEP texnuvueckn 3pe-
JIBI€ H TAPAHTHPYIOT ONTHMAIL-
HOE, SKOHOMHYHOE W BBICOKO-
Ka4yecTBEHHOE TIPOM3BOJICTBO

HEMEHTHO-TIECHAHON YePEIHLbL.

Concrete roof tiles provide a
genuine alternative to traditional
roofing materials. The exceptional
reputation which this product
enjoys throughout Europe is due
not least of all to its outstanding
building-physical properties such
as
® breaking and flexural strength
® extreme resistance to heat and
frost as well as
® guaranteed shape permanence.

KELLER concrete roof tile plants
have been technically perfected
and guaramntee optimum,
economical and high-class
manufacture of quality roof tiles.
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Chipbe

a) I1poMBITEIA TIECOK:

3epHUCTOCTE NTeCKa TOJIAHA
cocrapnaTh or 0 1o 3 MM.
Tlecok jonKeH BbITH MOPO30-
CTOHMKHM M HE CONepXKaTh
BKIIIOYEHHHA T'YMHHA B IPOYHX
OTIIOXKEHHUH (PH BO3MOXKHOCTH
MCIIOJb30BATh KBAPLEBLIH Te-
COK De3 comepxaHus H3BEeCT-
HAKa).

Waeansnan auarpamma JHHHH NpOceBa
necKa JUIA MeEXaHHINPOBAHHOIO 1Ipo-
H3IBOACTRA HEMEHTHO-TECHaAH0 i yepenHnsl.

Ideal particle size distribution curves for
sand, for the mechanical production of

concrete roof tiles.
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Raw materials

a) Washed sand:

The particle size of the sand
should be 0 to 3 mm. The sand
should be frost-resistant and free
of humic matter and other deposits
(if possible quartzous and low-lime
material). The required granular
composition is specified in an ideal
particle size distribution curve.
When an order is placed trials are
conducted to check the sand
quality and particle size
distribution curve.
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Tepuucroctis 0wy —

Heob6xoaumelil cocTas

MecKd - CM. HIeaIbHYIO JUHHIO
mpocesa. KayecTeo necka M
JIHHHS TPOCEBa YTOUMHIIOTCS B
cJy4ae nojp4la B mporecce
HCTIBLITAHHIT.

o) LlemenT:

B npou3BoicTee LEMEHTHO-
MecYaHoH YepelHilbl CIeIyeT
HCNOIbL30BATE MOPTIaHILEMEHT
mapku PZ 45F. Hcmonszopanne
meMeHTa JApYTrux MapoK MpHH-
HMTHAIBHO BO3MOXKHO, HO
NpenBapuTe/bHO CAEIYeT Mpo-
BECTH MCITBITAHUA B [IPOMBIIII-
JIEHHBIX YCIOBHAX.

B) JcIepcHOHHBIE KPaCHTEIH:

Kpacuremn s HpoKpalinga-
HMS YyepenHilbl 1 HAHECEHHA Ha
g€ IIOBEPXHOCTb HE TOIBLKO Ie-
pejl NPOLIeccoM CXBAThIBAHHAS
fetoHa, HO U Moce.

b) Cement:

Portland cement PZ 45F is
specified for the production of roof
tiles. Basically it is also possible to
use other cements, however these
must be checked in large scale
production trials.

¢) Disperse dyes for the colouring
through of tiles, wet and/or dry
side coating of the tiles.
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Tunosoi coctas paGotel Macchl.

Typical material quantities for an average
coloured through concrete roof tile.



Memanka HETEHCHBHOIO 1eficTRAA:
BPAINAKWIIHACA BAXPEBOA HHCTPYMEHT
obecne MBaeT TOHKYH FOMOIeHH3ANHK
W NOAT0TOBKY pabouel Maccsl,

The rotating intensive mixer
with a fine homogenizing and
preparation effect.

Memanka HHTEHCHBHOI'O

NeHCTBHA:

BPAIIAIONIMACH BUXPEBOI
HHCTPYMEHT 0DecrneHHBaeT
TOHKYI0 FOMOI€HH3aLMIO 1
NOATOTOBKY pabovuell MACChl

Texnonormdeckas
JIMHHSA 110
NPOM3BO/ICTBY IEMEHT-
HO-TIECHAHOH YepenHilbl
thupmbl KEJLJIEP n ee
paboune hyHKIMH

MonHOCTS:

B 3@BHCHMOCTH OT THMNA TEXHO-
JIOTHYECKOH JTHHHH MOIIHOCTh
cocrasnget or 20 mo 170 wrT.
YepelHnilbl B MHHYTY.
Bosmozxkna padoTa B OIHY HIH
B J1B& CMeHBL.

B npouecce npon3BoucTRa Lie-
MEHTHO-TIeCHAHOH YePEIHLbI
ChIPhE, B IIEPBYID O4YEPELh,
TOCTYIAeT B cCMeCHTelbHBIN
OYVHKEp - HEPBYIO TEXHOJOIH-
HEeCKy10 LENnouKy.

TToaroToBKa necka MpoHCcXoIuT
B CHENHAIbHON YCTAHOBKE C
y4eToOM OTpele/IeHHON paHee
JIMHIH TIpocera, NoAroToOBIeH-
HBIH [IECOK NOCTYNAET B CIell-
OYHKeD.

HozaTop aBTOMaTHHECKH 11013
eT MecoK, eMEeHT, Kpacsine
TTHUTMEHThI X1 BOIY 3aTBOPCHHHA
B MELIAJKY.
CBexKelnpHUroToBieHHas 6eToH-
Hasdg CMECh MOCTYIIaeT B OpPHEM-
HEIN OYHKEP, PACTIONOXKEeHHBIH
Mo MENIaIKOH.

JleHTOUYHBI KOHBERED TPaHC-
MOPTHPYET pabouyld Maccy U3
MpUEMHOTO GyHKepa Ha dopMy-
IOIIHI CTAHOK.

KaMmephl CXBaThIBAHAA DeTona
Curing chamber

A KELLER concrete
roof tile plant
and how it functions

Qutput:

20 to 170 roof tiles per minute,
according to the type of system.
One and two-shift operation
possible.

In the production plant for
concrete roof tiles the raw
materials are initially fed into the
aggregate silo mixing plant. This
precedes the actual concrete roof
tile production.

Sand, cement, colour pigments and
the mixing water are then
automatically filled into the mixer
from the proportioning device.

The green concrete comes into a
retainer positioned beneath the
mixer. From here it is transferred
to the roof tile machine by means
of a conveyor belt.

CYINILHAR KaMepa
(cymika nopepxXaocTH Yepennib)

Surface dryer

yerpoficTBO pacnanyiKun
Depalletizer



TexHo/ora4ecKas JTHHAA
MommHOocThI0 140 T. B MHHRYTY.

Plant for 140 concrete roof
tiles per minute.

BO/12/KPACHTEIH E
- W
HeMeHT Water/Dye P .
Cement ——_m Eﬁ, YHACTOK HAHECEHHA MBETHOTO MOKPLITHA
A4 (mocae mponecca cxBarhiBanus GeTona)

Surface coating (dry)

PACHBLIHTEAb MACIa
Spraying device for forming oil

YHACTOK YIIAKOBKH
Packaging

YHMACTOK KOHbKOBOM “epeinibl
Ridge tiles

Y9aCcTOK (PPOHTOHHOA H YII0ROH Yepennibl
Gable tiles/Verge tiles

thopmMyHOIHA CTAHOK
Roof tile machine

ABTOMATHYECKHE ,
TPAHCHOPTHLIE CpejcTRa

Automatic handling
equipment

YYACTOK AAHECEHHA HBETHOIO MOKPLITHA
(nepen mponeccom CxBATLIBAANRA GeTona)

Surface coating (wet)



Yyacrox dopmosanns: dopmyronimit
POJHE W MYHIIITYK.

Shaping with moulding roller and die.

Jarpyska TPAHCHOPTHRIX KAPKACoR.
Texnoaormuyeckan JHHHA MOITHOCThID
40 mT. B MEHYTY.

Automatic stillage loading device.

@opmyromui CTAHOK

PopMmyIOIINiT CTAHOK paboTaeT
10 TEXHOJOTHH 3KCTPYIEpa.

CreunaibHBI KOHBERep mona-
eT npejaBapuTensHo 0dpado-
TAHHBIC PACOLLIMTENEM Macna
AMOMHHHEBRIE MATPHILLI HA
thopMYIOILHI CTAHOK.
CroennaibHas CHCTEMA MMOIauH

AMOMHHIAEBBIX
MaTpHIL.
Popmyronui
POJIHK H
MYHIIITYEK
paboTaioT
TIPH TAKOM
IaBJIeHAH,
KOTOpOe
HeoDX0AHMO
i iy 671

nporecca hopMOBAHHS
CBEKETPUIOTOBIEHHON HeTOH-
HOM MAacchl.

HenpepsisHbIN 6pyC vII-
JIOTHEHHOTO W TTPOQHITH-
POBAHHOIO BGETOHA, KOTOPBIA
VIIOZKEH HA PACTIONOMKEHHBIX
JIPYT 34 IpYyroM aTiOMHHHEBBIX

dopMyIOIIEro cTanka odecme-
qyHuBacT 'I'PaHCHDPTH]JOBKy

MATPHLAX, IOKHIAET
chopmyioniui cranok. Hox,
paboTaiil CHHXPOHHO C
CHCTEMOM TOJNAYH, CYIIECTBISET
pe3Ky 0eTOHHON MACCEI Ha
COOTBETCTBYIOUIYIO IJIHHY.

[Tocnme sToro npouecca,
3arOTOBKA TOCTYNAET HA
YACTOK HAHECCHHWS NEPBOTO
upeTHOro mokpetus. lanee
ABTOMATHYSCKHE
TpancIoOpTHRIE CPEICTEA
OOZAIOT 3arOTOBKH B KAMEDhI
CXBaThIBAHHA DeTOHA.

HemenTHo-TIecuanasn 4epernnna
JOCTHTAET CBOEH
MepBoHAYANBLHOM TTPOTHOCTH B
KaMepax cXpaThklBaHHA DeTOHA,
KOTOpBIE OCHAIIEHE]
pErVIATOPAMH TEMIIEPATYPHI.
DTa MpOYHOCThL JAOCTHTAETCH, B
3ABHCHMOCTH OT MApKH Ie-
MEHTa, Yepe3 He MeHee 8mu
yacos. [To mcTeueHne aToro
CPOKd4 3arOTOBKH MOKHAAT
KAMEPKI CXBATLIBAHWS OeTOHA
M MOCTVIIAKT Ha VCTPOHCTBO
pacnajybdru, KoTopoe paibe-
IUHHET Yepelnuy | ajlio-
MHHHEBbIE MATPHLIBI.
AMIOMHUHHEBBIE MATPHILI ONATH
noCTYNaT Ha GopMyIONIHH
CTAHOK, B TO BPEeMSs KaK roToBas
yeperiila NpoXoanuT y4acToK
HaHEeCEeHMS BTOPOTO IIBETHOIO
[MOKPLITHSA. BHICKIXaHWEe KPacKH
HA MOBEPXHOCTH 0DECIIEUYHBAIOT
. HATpEBATENBLHbIE
ArperaTsl
crielHaIbHOM
CYIIHIBHOA
KaMephl.



Roof tile production

This machine produces the The alu-pallets are brought back to

concrete roof tiles in an extrusion  the roof tile machine whilst the

profile forming process. roof tiles are given a second
surface coating. The subsequent

A feed-in conveyor brings the drying of the paint takes place with

empty alu-pallets, which have the aid of heating aggregates in a

previously been sprayed with special surface dryer.

forming oil, to the machine. The
transport of the alu-pallets is by
means of the special forward feed
system of the roof tile machine. In
the area of the moulding box the
moulding roller and the die
produce the strong pressure which
is required for the shaping of the
green concrete onto the alu-pallets.

The compressed, moulded
concrete leaves the roof tile
machine on the adjacently
positioned alu-pallets in the
form of an endless columnn.
The knife edge cutter which
is synchronized with the
advance system cuts the
green concrete to the roof
tile length.
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Subsequently the tiles pass
through the first surface
coating. After the application
of a coating mass the
automatic transport system
conveys the tiles into the
curing chambers. The roof
tiles are subjected to
controlled temperature
conditions and achieve their
initial hardness. This —
depending on the quality of
the cement — is achieved
after a period of at least
eight hours. Then the cured
tiles leave the curing
chambers and are separated
from their alu-pallets via a
depalletizing unit.

¥erpoiicTBo pacnanyiKm.

Automatic depalletizer
and separator.




Yuacrok ynakoBKH 4epenuibl B
TEPMOYCATOUHYI0 LTEHKY
(fanaepoibHas YCTAHOBKA).

Packaging of the concrete roof tiles
using shrink film (banderole system).

CKIagIHpOBaHHE TOTOBBIX M31E-
JTHI MPOHCXOIHT Ha VKperieH-
HOH OTKPBITON MIOMIATKE IO
TeX mop, NoKa vepennia He
IOCTHTHET OKOHYATeILHON
HOPMHPOBAHHON MPOYHOCTH
(uepes 28 muen).

Ynakoska u
CK:[EUIH[]OB&ITHE

ABTOMAT-YIIAKOBIIMEK ABTOMA-
THYECKH (DOPMHPYET ITAKeT.
Cornacno notrpedHOCTER OJIHUH
MAKET MOXKET cocToAThL 13 30-
40 mrr. YepenunsL.
boK yIakoBKH B TEpMOYCaIoy-
HYIO IIEHKY, PACTON0MKEHHBIA
Ha GAHIePOILHONA YCTAHOBKE,
obecrneuMnBAET YITAKOBKY Hepe-
ITHLIBI.
[TepemaTouHoe yCTPORCTEO
MOZAET TOTOBBIE MAKETEI Ha
TPaHCHOpPTEp-Mara3mH.
Tenepr MakeTsl FOTOBLI K
TPAHCIIOPTHPOBKE BHIOYHBIM
[IOTPY3HHKOM.
Bo3MoiKHA YKITAIKa NaKeToB
HA NOII0HBI.
B kauecTBe anpTepHATHBHOIO
MPEeITOKeHHs BOIMOXKHA 06-
BH3KA TAKETOB MIACTMACCOBOM
JIEHTOH.
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Packaging and
storing

The packaging system batches

30 — 40 roof tiles, depending on
requirements, into packs on a fully
automatic basis using the shrink
film banderole system. A pack
transfer device places the ready
packs onto a magazine storage
conveyor for later dispatch via
fork-Iift trucks. The packs can also
be placed on transport pallets. As
an alternative to film packaging a
plastic band strapping system may
also be selected. The roof tiles are
kept in the open air in a protected
storage place until — after 28 days
— they have achieved their
standard hardness.




@acorHAA YepenHna

Koubpkosas, dpoaTonnad (mpa-
BOCTOPOHHAS W JIEBOCTOPOHHSAA)
W YIIIOBas Yepenuia H3roTae-
JUBAIOTCH HA OTHENbHBLIX TEXHO-

JNOTHHYMECKHX YYacTKax.

B 3apmcHMOCTH OT MOIIHOCTH
NPOWU3BOACTEA PA3INYHBIE (hOp-
MaThl (baCOHHOM YEPEMHLILI
MOKHO H3TOTABIHBATE B ITIOIOY-
ABTOMATHYECKOM HMJIH aBTOMa-
THYECKOM pEXXHME, YIIAKOBKA
[pH 3TOM MOXKeT ObITh JHO0
MOYABTOMATHYECKOM, THGO
ABTOMATHUYECKOH.

Wsrorosnenne dpacoHHON Yepe-
MHIEI IPYyIUx GopMaToOR IIPOHC-
XOOWT HA OTJASJILHBIX VHACTKaX
MOJTHOCTLIO BPYYHYIO.
MexaHH3HPORAHHOE TIPOH3-
BOJICTBO (haCOHHOM YepPENmULIbI
He BO3MOXKHO WM HE peHTa-
OeNbHO MO NPHYHHE CIIOKHBIX
chopMaToOR H UX Majoro KoJH-
HECTHA.

ABTOMAT-YIHAKOBIIHK 1A
dporTOREOA A yTA0BOR
qepennibl.

Automatic packaging of
gable~verge flashing tiles.

Special tiles

The left- and right-handed verge
tiles together with the ridge and
gable tiles are manufactured on
special production lines. According
to the output, these tiles can be
produced and packed either with a
semi or fully automatic systemi.

Other special tiles are made by
hand in the production hall. On
account of the somewhat
complicated shapes and the low
numbers to be produced,
mechanical production is either
not possible or perhaps not
economical.
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q)l}]l!\v{'cl'l'hl qepenunbl

CTaHIAPTHLINA

IIHPHHA $ 334 M (+ 3 MM)

IJIHHA 1420 My (+ 4 Mm)

TOMIIHHA 12 MM B cpegHeM
(+ 0,8 MmmMm)

[MMupuHa racTHIa:
300 MM, casur + 3 MM

Inomans:
oT 9.5 go 10 T, yepenuitsl
Ha OIHH KB. M

H3roToBnenue Ipyrux
thopMaTOB BOIMOIKHO TIO
KelTaHHIo 3aKa3anka.

Takue KavecTBeHHBIE
XAPAKTEPUCTHKH LeMeHTHO-
NecYaHOn Yepenbl, Kak
HATIpHMED:

TOYHOCTE PA3IMEPOB, HEMEHSE-
MOCTh (POpPMBLI, 4 TAKIKE Mpejel
MPOYHOCTH Ha Pa3pbiE 1 MOPO-
30CTOHKOCTE COOTBETCTBYIOT
crannapraM [IMH EH 490 n
491.
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Roof tile sizes

Standard

Width: 334 mm (= 3 mm)
Length: 420 mm (+ 4 mm)
Thickness: 12 mm on an average

(+ 0.8 mmy)

Cover width:
300 mm, movability + 3 mm

Roofing surface:
9.5 to 10 roofing tiles per sq.m.

The quality features of the roofing
tiles with regard to dimensional
accuracy, uniformity of shape, as
well as guarantees against
breakage and regarding frost
resistance correspond to the

DIN EN 490 + 491 standard.

Other product sizes are possible
on request.



KouTpoib
Ka4yecrna

KoHTpoJIb BIATOTIPOHHIIAEMOC-
TH, TOUHOCTH PasMeEpOB, HECY-
IIeN crocoBHOCTH, MOPO30CTON-
KOCTH H IIp. OCVIIECTBIATE Ha
Dase TpeboOBaHMA CTAHIAPTA
JITAH EH 490 u 491.

Yepennna dopmara “S5*.
Concrete roof tile S-profile.

Yepenuna cranjiapaoro gopmara.
Concrete roof tile standard profile.
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Testing of the tiles

Testing of the products with regard
to impermeability to water,
dimensional accuracy, bearing
capacity, frost resistance etc. takes
place in accordance with

DIN EN 490 an 491.




