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AHHOTAUMA

B craTpe paercs moppoOHBII 0030p MHAYCTPUN
¢nbpoleMeHTa U CKOHIIEHTPUPOBAHO BHUMAaHIE Ha IPO-
61eMax, ¢ KOTOPBIMHU 9Ta OTPAC/Ib IPOMBbIIITIEHHOCTI
CTa/IKMBAETCS B CBSI3Y C Pa3pabOTKOIL 1 BHEPEHIEM B
IIPOM3BOJCTBO HOBBIX BUJIOB LIeMEHTA.
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Tauexa; 301a-yHOC; WAAK; KOALYTLAHM.

BeBepeHune

ITpousBozcTBO pubpoLeMeHTa Hadanoch 6ojee cTa
JleT Hasaf|. Martepuas 6bUT 1306peTeH B ABCTPIHU B KOHI[e
XIX B., B KadecTBe apMupyIoleit GpubpsI Aj1s MOPTIAHT-
LieMeHTa UCII0Ib30BacA acOecT. ACOeCTOLeMEHT 10 CHX
HOpP IPOM3BOJAT B PAa3HBIX YaCTAX 3MHOTO LIapa, 1 1o
IpUOTUSUTEIBHBIM OLjeHKaM Ha CeTOfHAIIHNI IeHb BbI-
IIYCKAaeTCst U IIPOfaeTCs 0KOmo 20 MITH T acOecTolleMeHTa
eXerofHo. OCHOBHBIM IIPOU3BOUTE/IEM acOeCTOLIeMEeHTa
asnaworca ctpanbl BPVIK. B EBpone n ABcTpanuu nepsble
BOJIOKHMCTBIE MaTepMabl B3aMeH achecTa Havamu Ipu-
MeHATbCA B Havasie 8§0-X roflaX IpOLIOTO BEKA, a CETOf-
H: 110 BCEMY MUPY HabypaeT 060pOTHI ABMYKEHME 3 MOJI-
HBIJ1 3aIIpeT MCHOIb30BaHM s aCOeCTOLIEMEHTOB U 3aMeHbI
apMmupyioieit pubps 13 acbecta Ha aIbTEPHATUBHYIO.

B 1980-e roms! npu mponsBopcTBe GubpoIeMeH-
Ta TPAUI[MOHHO UCIIONIb30BAICs 6€3100aBOYHBIN TOPT-
nanpnemMenT (BITI]) ¢ OTHOCUTENBHO HU3KUM IOKa3a-
TeJIeM yJeIbHOI MOoBepXHOCTH 10 breliHy (IpuMepHO
2800). OgHaKo KOrjja IleMeHTHbIe KOMIIAaHVUY II0 BCEMY
MUPY OCBOWIN IIPOMU3BOLCTBO 60JIee COBPEMEHHBIX BIU-
IOB L[eMEHTOB (IPMYMHOI 3TOMY OTYACTHU ITOCTY)KIUIIO
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Abstract

This paper has given a broad insight to the fibre
cement industry and highlighted the challenges faced by
the industry with the development of new cements.

Key words: fibre cement; asbestos cement;
The Blaine; Hatschek process; fly ash; slag; flocculent.

Introduction

The fibre cement industry is more than one hun-
dred years old. The product was invented in Austria in
the late XVIII century with asbestos being the reinforce-
ment fibre used with Ordinary Portland Cement (OPC).
Asbestos cement is still being produced worldwide and
it is estimated that about 20 mln t of asbestos cement is
manufactured and sold today. China, India and Brazil are
the major countries where asbestos cement is manufac-
tured. In Europe and Australia the first asbestos free prod-
ucts were developed in the early 1980’s and today there
appears to be a major move worldwide to ban the use of
asbestos cement and replace the product with alternative
fibres for reinforcement.

In the 1980’s the traditional cement used in the fi-
bre cement industry was OPC with a relatively low Blaine
(approx. 2800). However, as cement companies world-
wide started producing more innovative cement (partly
triggered by Kyoto Protocol of 1997) the fibre cement in-
dustries were forced to deal with the new cements which
were being developed. In particular fibre cement indus-
tries use low Blaine cements, as the Hatschek process
which is used to manufacture the thin fibre cement sheet
is a filtration process and small particles are not desir-
able for this process.



I

nopnucanme B 1997 r. Knorckoro nmpoTokosa), mponsBo-
murenu ¢pubporeMeHTa ObUIN BBIHY KIEHbI MICIIONb30BaTh
BHOBb Pa3paboTaHHbIE BU/bI IIEMEHTA, He BCErfia CTOMPO-
LIeHTHO Y/OBJIeTBOPSIIOLIE TOTPeOHOCTAM OTpacin. Tax,
HATIPMMeED, [i/Is1 USTOTOB/IEHNSI pubpoIIeMeHTa HeOOXOIM
LIleMeHT C HU3KMM II0Ka3aTesieM yIe/lIbHON IOBEPXHOCTH
o BrieitHy BCreficTBYE TOTO, UTO TexHomorus [aveka, yc-
HoJb3yeMast /ISl OMydYeHMsI TOHKUX UCTOB (ubpore-
MEHTA, [I0 CBOCII CYTH ABJIAETCA IPOLeCCOM (PMIBTPALIUN
Y IPUCYTCTBME B CBIPbe MEJIKMX YaCTUL] HeXKeTaTelbHO.

Ucnonb3oBaHmne TexHonorum Naueka
Ana npounsBoacTBa pubpoLemeHTa

ChIppeBast Macca /st USTOTOBIeHMST pubporieMeH-
Ta 3aKayMBaeTCA B 6aK ¢ BpamanmmuMcs cutoM. IIponecc
HAIlOMJHAeT TeXHOIOTUI0 06e3BOXXIMBAHI LI€/I/II0I03bI
B IIJTIOJIO3HO-0YMa)kKHON IPOMBIIITIEHHOCTH. YIPO-
[[eHHOe CXeMaTI4YecKoe M300pakeHne TeXHONIOrye-
CKOTO Ipoljecca II0Ka3aHo Ha puc. 1.

[Ipenno>keHHBLI IpoLiecc 06e3BOXKBAHN IT03BO-
JIIeT BKJIIOYATh B COCTAB IIPOM3BOAMMOrO MaTepuana oT-
HOCHUTENTBHO OOJIBIIIOE KOMMIECTBO BOTTOKHUCTON MACChL.
B stom ornmune TexHonoruu I'auexka oT mpousBOACTBa
6eToOHa, Ife BCA fobaBiseMas B CMeCh BOJia IIpefjHa3Ha-
YeHa JIs TUZipaTaliuy IieMeHTa i YBeIMYeHU s TEKYYeCTH
6etonnoit cmecu. I[Ipu nsrorosnennu prodporementa du-
Opa CMeNIMBaeTCs C IIEMEHTOM ¥ GOMTBIINM KOMTMIECTBOM
BOJIBI JI/IS1 OCTVDKEHM I OHOPOZHOCTY CMECH; 3aTeM U3-
OBITOYHASI BOJA YAA/SIETCS IOCPEACTBOM UCIOIB30BaHNS
Ha IIEPBOII CTAfNM [[EHTPOOEXKHOI CUIBI IPY TOMOIIN
BpalJaIoIIerocs CIUTa, a Ha BTOPOJ CTajull CMeChb BBICY-
IIBaeTcsA B BAKYYMHBIX KaMepax. Brlcokas IJIOTHOCTD
[jeMeHTa 00ecIedBaeTCsl CMUION HaBAeHMsI Ha IABVDKY-
HUIiCs CTI0¥ prOPOIIeMEHTHOI MaCChI.

Mpownoe n HacTosLee
npousBoacTBa pubpouemeHTa

XOPOHIO MN3BECTHO, YTO I/ICHOIII)SYCMI)IC CEerogHA
BUIBI LIeMEHTA MOTYT COfiepXKaTh 3HAYUTENbHOE KO-
9eCTBO MI/[Hepa}IbeIX HO6aBOK —_— 30}Ibl-yHOC3, 1Ijaka,
CaCO:;, a TaKKe MYI[I[OTAHOBBIX MaTe€PUAIOB, TAKMX KaK
aMOpQHBII KpeMHe3eM, By/IKaHIYeCKMii Ieten 1 T. fi. Kax
YIIOMMHA/IOCh BO BBEJIEHNM, LIeMEHTHI, MCIIOIb3yeMble
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1. cmecuTens / mewwanka / mixer / agitator

2. ceTyaTblil 6apabaH // screen cylinder

3. neHTa nogaun ceipba // felt band

4. nnexka 13 dnbpouemerTa / film of fibre cement

5. 06e3BoxmBaHvie // dewatering

6. Banvik / GopMoBOYHbIit 6apabaH // calender / forming drum

7.pe3sak // cutter

8. ApobwAKa / 04nCTKa OT OCTaTKOB ChipbA // beater / felt cleaning

9. OMpbICKMBATENb / OUMCTKA OT OCTATKOB Cbipbs // sprayer / felt cleaning

Puc. 1.
Fig. 1.

MpuHUMNranbHasa cxema TexHonorum layeka
Scheme of the Hatschek process

Hatschek process used to
manufacture fibre cement

Essentially the fibre cement slurry is pumped into
a vat which has a rotating sieve, similar to the dewater-
ing of cellulose pulp in the paper industry. See Fig. 1 for
a simple schematic representation of the principles of
the process.

This unique dewatering process allows the use of
a relatively large amount of fibres to be used in the com-
posite. This is different to the concrete industry where all
the water added to the mix is designed to be used for the
cement hydration and flow properties. In fibre cement the
fibres are mixed with cement with large quantities of wa-
ter in order to achieve a homogeneous mix and then the
excess water is removed by the rotating sieve in the first
dewatering stage and finally removed by vacuum boxes
during the manufacture in a secondary stage. In some
cases the final density of the product can be achieved by
pressure applied to the “green” sheet, which results in
high density fibre cement products.

Hystory and present
of the fibre cement production

It is well known that the choice of cements used
today can contain large amounts of fly ash, slag, CaCO;
and pozzolanic materials such as amorphous silica, vol-
canic ash, etc. As mentioned in the introduction the ce-
ments used earlier in the fibre cement industry consisted
of OPC with no additives. These additives can influence
the Hatschek process significantly and can also result in
the changes of the material properties of the final prod-
uct as well. In the discussion below a few of the chang-
es in cement are mentioned with particular reference to
their influence on the process and properties in the fibre
cement production.

Amorphous Silica and CaCO; as an additive

These two products have very different properties.
Amorphous Silica is pozzolanic and reacts with the ce-
ment. It is also very fine and has a very significant influ-
ence on the particle size distribution when mixed with ce-
ment. CaCO; is regarded as inert and does not react with
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Puc.2. KynbTypHO-CNopTuBHbIN LeHTpP: penbed dpacapa
C 3aKPbITbIMU Pa3ABUKHBIMY CTaBHAMM 13 pnbpoLemMeHTa

Fig.2. Community centre: Facade relief
with closed sliding shutters of fibre cement

paHee IpYU HPON3BOACTBE (PUOPOLEMEHTOB, IIPE/CTAB-
nsiiu co6oit B ocHoBHOoM BIII]. MuHepanbHble fo6aBKI
CIIOCOOHBI 3HAYNTENBHO BIMATH Ha Mporecc [adeka, 4T0
MO>XET OTPA3UTHCS Ha CBOJCTBAX IOy YaeMBbIX M3JETINIL.
Huxe omycaHbl U3MEHEH A1, TPOMCXOZALIIE B CTPYKType
¢ubPOIIEMEHTOB B 3aBUCUMOCTH OT IIPMMEHIEMOIT J06aB-
KI1, @ TAK)Ke PACCMATPUBAETCS UX BIIVSIHIE HA IIPOLECC
Hpou3BOACTBA G1OpOIIeMEHTa I €TO CBOJCTBA.

AmopdHbIn KpemHesem 1 CaCOs
B KauecTBe f006aBOK

Amopdubiit kpemuezeMm 1 CaCO; — MaTepuarsl,
CHJIBHO pas3/IMyaiouinecs 10 CBOUM CBOiicTBaM. AMOpd-
HBIIl KpeMHe3eM IPefICTaBIAeT co60lT MYIII0IaHOBYIO
I06aBKY, OH SIB/IAETCA TOHKO3EPHUCTBIM BElIeCTBOM U
IIpY BBEJEHUM B COCTAB IIeMEHTA 3HAYMTE/IbHO BIMAET
Ha €ro rpaHy/IOMeTpUYecKuil coctas. B cBoro ouyepenn,
CaCOs sBsieTcs MHEPTHON [06ABKOIL 11 He BCTyIaeT
B peaKIMIo C TMAPOKCUIOM Ka/lbluA B IIpoljecce Iujpa-
Tauuu 1eMeHTa. I'panynomerpudecknit cocrap CaCO;
MOXXHO HOZ06paTh TaKUM 00pa3oM, 4TOOBI OH COOTBET-
CTBOBaJI TpeOOBaHMAM TeXHOMOrnM ['adeka, B TO BpeMs
KaK aMOP(HBIIT KpeMHe3eM OTINYAeTCsA OYeHb BHICOKOIT
AUCIEPCHOCTBIO (cOCTOUT M3 yacTu] MeHee 20 Mkm). [Tpu
3TOM 00a HAaIIOTHUTE/IA MOTYT M3Me/TbYaThbCA COBMECTHO
C KJIMHKEPOM, a TaK)XXe UCIIOIb30BAThCA B KaueCTBe JI0-
0aBKM K I[eMEHTY II0C/Ie TOMOJIA.

AMOpQHBIIT KpeMHe3eM HeraTHBHO BIUsET Ha
mporiecc GuIbTpalMy depes CUTO B ammapare ['adeka.
Ero TOHKO3epHUCTBIE YACTUIBI MOTYT CU/IDHO 3aTPyJHATD
ABVDKEHNE MaTepyaa IIo JIeHTe TPaHCIIopTepa, KoTopas
HeceT TOHKUII cr1oit pubpoLeMeHTa, CHUMAEMOTO C I10-
BEPXHOCTM cuTa. [l yrydineHus mokasaTeseit mpouecca
¢buIbTpanMy pacTBOp IeMeHTa B 6aKaxX TO/KeH COofep-
KaTb Koary/AsaHT. KoarynsHTbl HeCyT aHMOHHBII 3apAf 1
VMEIOT ONIPEeZENIEHHbI MOIEKY/IAPHBIN BeC, Pas3nuvalo-
muecs B 3aBUCUMOCTY OT TuIa. CrefloBarebHO, yIOMA-
HYTBIe BbIlIe J0OaBKM MOTYT OKa3bIBaTh 3HAYMTETbHOE
BIMsAHME Ha 3G PEeKTUBHOCTD IPYMEHEHU A KOaTy/IAHTA.
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the Ca(OH), during the cement hydration. The particle
size distribution of the CaCOj; additive can be chosen to
suit the Hatschek technology whereas Amorphous Sili-
ca has a given particle size distribution in the very fine
range (below 20 um). Both products, Amorphous Silica
and Calcium Carbonate can be inter-ground with the ce-
ment or used as an additive to the cement after grinding.

Amorphous Silica has a negative influence on
the filtration at the sieve in the vats of the Hatschek ma-
chine. Very fine particles can also block the felt which
is the transport medium for the thin fibre cement layer
picked up from the sieve. The cement slurry in the vats
requires flocculent in order to improve the filtration prop-
erties. The flocculent has an anionic charge and a certain
molecular weight. Every flocculant type can have varied
anionic charges and different molecular weights. There-
fore the additives to the cement mentioned above could
have a significant influence on the efficiency of the floc-
culent. For example, the addition of Amorphous Silica
which is a very fine powder, requires a flocculent with a
lower anionic charge when compared with an OPC mix.
This in principle applies to the use of CaCOs; as well. Not
only does the type of additive but also the quantity of the
additive influence the choice of flocculent used.

The type of additive used will influence the process
and curing conditions of the “green” sheet. For example,
Amorphous Silica will react with the highly alkaline pro-
duction water in the Hatschek machine and will form
C-S-H from the available Ca(OH),. This will influence
the process at the forming drum (improve the layer ad-
hesion) and also the solids which pass through the sieve
in small quantities. The excess solids and wet waste will
have advanced reactivity when returned to fresh mix in
the process. Therefore the product quality and green sheet
properties will be different if Amorphous Silica is used
as opposed to CaCOs.

The post curing of the fibre cement green sheet
before it is de-stacked from the steel form plates will be
influenced by the additives. In some factories steam cur-
ing tunnels are used for low reactive cements and obvi-
ously the more reactive Amorphous Silica will require
less time in the steam curing tunnel than a cement using
Calcium Carbonate.

The quality of the final product is significantly
influenced by the varied additives to cement where high
density is required for example to improve the frost resist-
ance, Amorphous Silica has a positive influence. CaCO; is
generally used to act as filler and improves the moisture
movement of the material. It is also clear that the strength
of the final product will be directly influenced by the ce-
ment additives.

Blaine and chemistry

The Blaine, or particle size distribution, influence
the filtration properties, as more reactive cements were
developed, both the Blaine and chemical composition
of the cement has changed. In the 1980’ it was more



Hamnpumep, ncrionb3oBaHue aMop(hHOro KpeMHe3eMa, KO-
TOPBIIl AB/ISETCS BBICOKOJUCIIEPCHBIM BELIECTBOM, Tpe-
Oyet ¢roxynsHTa ¢ 60/Iee HU3KVM AHMOHHBIM 3aPSIIOM
II0 CpaBHEHMIO C BapMaHTOM rcnonb3oBanuA BIII]. OT-
MeYeHHBIIT paKTOp HEOOXOAMMO YUNTHIBATH U B CIIydae
[pUMeHeHN s KapOOHATa Ka/lblVsl B KA4eCTBE LOOABKIL.
Ha BBI60p MCII0/IB3yeMOr0 KOATY/IsIHTA BIMSIET He TOJIb-
KO BUJI, HO U KOJIMYECTBO OOABKIL.

Bup npuMeHsieMoit fOOABKM TaKXKe OyeT BIUATD
Ha caM IPOLIecC I YCTIOBIUS BBIAEP>KMUBaHMsI €105 pubpo-
[[eMEHTHOIT Macchl. Harpumep, B mporecce mpousBocTBa
aMOp(QHBIIT KpeMHe3eM pearnpyer ¢ pUCyTCTBYOLINM B
CUJIBHOLLIE/IOUHOM cpefe anmapara [ageka Ca(OH), u 06-
pasyer ¢pasy C-S—-H. Sto BrmsieT Ha IIPOLIECCHI, ITPOUCXO-
IslVe Ha TOBEPXHOCTH (popMoBOUHOro 6apadaHa (ynyy-
IIAeT aATe3MI0 B TOHKOM C710€ (h1OpOLIeMEHTHOI MaCcChI),
a TaK)Xe Ha YaCTUIIbI TBEPHOTO BellecTBa, KOTOPbIE B He-
6OIBIINX KOMMIECTBAX IPOXOAAT Yepe3 CUTO. B mrore
B TeYeHNe BCEro MPOoIjecca MPOM3BOLCTBA U30BITOTHbIE
TBepJIbIE BEIIECTBA U MUSTUIIKY BOJIBI TI0C/IE BO3BPAIIEHNS
B 6ax ammapaTa o0/majaloT MOBBIIIEHHON PeaKI[MOHHOI
crioco6HOCTBIO. CrieoBaTenbHO, ecin 3aMeHuTb CaCO;
Ha aMOp(HBIIT KpeMHe3eM, CBOJICTBa /1051 pUOpOIieMeHT-
HOI1 MacChl ¥ U'TOTOBO€E Ka4eCTBO IIPOJYKTA M3MEHSTCS.

YcoBus BBIIEP)KMBAHUSA CTIOSI CBIPOTO pubporie-
MEHTa 10 MOMEHTA CHATHA CO CTaJIbHOI (POPMOBOYHOII
IUTACTVHBI 3aBUCST OT THMa Ko6aBKu. Ha HeKoTOpbIX
3aBOJaX /I IIEMEHTOB C HUSKOI aKTMBHOCTBIO UCIIONb-
3yeTcsi aBTOK/IaBHas1 o6paborka. OueBuHO, 4TO Hoee
PeaKIMOHHOCIIOCOOHOMY aMOP(PHOMY KpeMHe3€eMy I10-
TpeOyeTcst MeHbIIle BpeMeHU [P aBTOK/IABHOM TBepJie-
HUMY, 4YeM KapOOHATy KaJIbIIV.

Vl HakoHel, BAWsHIE PA3TUIHBIX TOOABOK Ha
Ka4eCTBO KOHEYHOIO IPOJyKTa CTAHOBUTCHA OCOOEHHO
3aMeTHO, KOTZIa pedb JJeT O LleMEeHTe, KOTOPOMY Tpeby-
eTCsI BBICOKAs IJIOTHOCTD, HALIPYMep [/IsI IIOBBILIECHIS
MOPO30CTOMKOCTH. B 3TOM ciTy4ae IOIOXUTE/NbHBLIL 9¢-
ekt okasbiBaeT aMmopdHbI KpemHe3eM. KapboHnaTHble
mo6aBku (CaCO;) 06BIYHO MCIONB3YIOT B KauecTBe 3a-
[IOTTHUTE/S AJIsL YAYYIIeHMsI MUTPAL{M BJIaTK B MaTe-
puase. O4eBUHO, ITO OT [OOABOK B IIEMEHT HANIPSIMYI0
3aBUCUT U Ka4eCTBO U3MIETUIL.

YnenbHasa NoBepxHOCTb no brenny
N COCTaB LLIeMEHTHOrO KINHKepa

YpenbHas MOBEPXHOCTD 10 breiiny, mim rpanyno-
METPUYECKIII COCTAB, OKa3bIBAIOT 3aMETHOE B/IMSHNUE Ha
cBolicTBa puibTpanyn. B pesynbrate paspaboTKu 1 Ipu-
MeHeHMs 6o/ee aKTUBHOIO 1IeMEHTa 1 3HaYeHue yae/b-
HOJI IOBEPXHOCTH 110 brieliny, ¥ XMMM4eCcKuit CocTaB Lie-
MeHTa n3MeHunuch. B 1980-e romer yaiie ncronab3oBancs
Oe/IMTOBBII [IEMEHT C HI3KIM II0Ka3aTeleM TOHKOCTH II0-
Mora 1o breriny. Celtyac 60NBIINHCTBO LIEMEHTOB — 9TO
a/lIMTOBbIE LIEMEHTBI C BbICOKMM II0Ka3aTe/leM TOHKOCTH
nomosna. O6a Buja 1jeMeHTa CIIOCOOHBI OKa3bIBAaTh KaK
MMO3UTUBHOE, TaK ¥ HEraTMBHOE BIMAHME Ha T€XHOJO-
rudecKme CBoicTBa nuctoB pubporemenTa. [lemenram
C BBICOKNM TIOKa3aTenleM 110 brieliny TpebyeTcs npyroit
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Prc. 3. YacTHbin fom: pacagHble naHenu,
MN3roTOBJIEHHbIE 13 6enoro LuemeHTa

Fig.3. Private residence: facade panels made from white cement

common to use low Blaine belite cement. Today the ma-
jority of the cements are high Blaine alite cement. Both
can be negative and positive with regard to the fibre ce-
ment sheets. The high Blaine cements require a different
flocculent type in the vats and alite cements require dif-
ferent and shorter post curing conditions.

Slag additives

The addition of slag has made a positive influence
to sulphate attack for pipes. However, due to the lower
reaction time of slag combined with cement, the curing
time needs to be adjusted accordingly, i.e. pipes need
longer curing times in a curing tunnel after production.
Also the ovality of the pipes is affected and different pro-
cess procedures were introduced to accommodate to the
longer setting times.

Fly ash additives

In the concrete industry, the addition of fly ash was
found to be very positive and is commonly used. How-
ever, fibre cement is more sensitive due to the change in
particle size distribution of fly ash cement. Also process
parameters such as flocculants need to be adjusted ac-
cordingly to compensate for the charge in fly ash cement.
In fact in India up to 25 % of fly ash is used in asbestos
cement production with minor adjustment to the process.
With asbestos free technology, however, the margins for
product quality are much smaller and therefore the qual-
ity of the fly ash is extremely important.

Modest quantities of up to 8 % of fly ash additions

are acceptable with appropriate changes to the production
process. Compromises are however evident with regard
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TUII KoarynsaHTa. Kpome TOro, anuToBbIM LleMeHTaM Tpe-
OyeTcst MeHblIlle BpeMeHU Ji/Isl Habopa IIPOYHOCTI B IIPO-
1jecce TBepIeHN.

[o6aBKu Linakos

JobaBKa MIIAKOB IPY M3TOTOBIEHUN TPYO IO-
3BOJIAET YBEMMYNUTD CYIb(ATOCTONKOCTD m3nemmit. Op-
HAKO 13-3a TOTO, YTO B pe3y/bTaTe BBEfjHV L/IAKa B
COCTaB LIeMeHTa MOC/IeHUII CXBAThIBaeTCsl Homee Mef-
JICHHO, BO3HMKaeT He0OXOMMOCTb OA00pa IpaBU/Ib-
HOTO BpeMeH BbIJIEP>KMBAHS B IIPOLlecCe TBEPEHII,
T. €. [IOC/Ie M3TOTOB/IEHN s Tpybam HeobxoxuMo 6oIbliee
KO/INIeCTBO BPEMEHU IIPU BBIIEP>KKe B aBTOKIaBe. [10a-
TOMY AJISI IPeOTBPALIEHN s HEOMYCTIMOI OBaIBHOCTI
Tpy6 6N pa3pabOTaHbI TEXHOIOINH, IIPY IIPYMEHEHVN
KOTOPBIX M3[ie/INsl Ha OCHOBE II/IAKOLIEMEHTA B TedeHue
ITUTeIBHOTO CPOKA CXBATBIBAHUS U TBEPHEHMS COXpa-
HAIOT MIPaBUIBHYIO GopMY.

No6asku 305bI-yHOCa

ITpu npoussopcTBe GeToHa f0OAaBKa 30JIBI-YHOCA
JlaeT MOTIOKUTENbHBII 9P (EKT 1 IOITOMY UCIIONb3YeTCA JI0-
BOMIBHO yacTo. OfHako ¢prbporeMeHT 6oriee TyBCTBUTEIEH
K BBEJIEHIIIO 30/IbI-YHOCA M3-3a M3MEHEHNs TPAaHy/IOMEeTPH-
YeCKOro COCTaBa [IeMEHTHOIT cMecyt. B aToM crrydae Takke
HeoOXO/IMMO COOTBETCTBYIOLIMM 00pa3oM M3MEeHATD Mapa-
MeTpBI IIPOLeCCa, HAIIPYMEp THUII KOATry/IsHTa, YTOObI KOM-
HEHCUPOBATD 3aPsi/] YACTUL] LIEMEHTA, MEHSIIOLIUIICS [IOCTIe
BBefieH1sI 307IbI-YHOCA. Mexxy TeM B VIHAnu mpu coBceM
He3HaYMTE/TbHBIX M3MEHEeHMAX B TEXHOOTMH TIpoLiecca Io
25 % 3071BI-yHOCA UJIET Ha ITPOU3BOACTBO acOeCTOleMeHTa.
Opnako 6e3ac6ecToBas TEXHOMOIMA MO3BOMAET JOCTUYb
6oree CTAOMIIPHOTO KaueCTBa IPOAYKIY, 1 IIOTOMY CO-
CTaB U CBOJICTBA IIPUMEH MOV 30/IbI-YHOCA OYEeHD BaXKHBL.

Ha cerognAmHMII eHb IPY COOTBETCTBYIOIINX
M3MEHEHNsX B TEXHOJIOTMH IIPOLiecca HOMYCTHMO BBe-
meHye He6onmbIIoro (fo 8 %) KonMMuecTBa 307IbI-yHOCA.
Kpome Toro, mHOTa BO3MOXHO JOCTUYb KOMIIPOMICCa
0 Ka4ecTBY mpoaykunu. Hamboree TpygHBIM BOIpPO-
COM OCTAIOTCA OYeHb GOIbIINEe KOTeOaHUA XUMUIECKOTO
cocTaBa 307bI-yHOCA. [/ CTabUIBHOTO NPOU3BOLCTBA
¢dubporemenTa TpebyeTCs THIATEBHBINI KOHTPOIb Ka-
4eCcTBa 30/IbI-YHOCA I MAKCUMAaIbHOE OTpaHIYEeHNE J10-
ITYCTVIMBIX IIPefie/IOB KomebaHMil XMMITIECKOTO COCTABA.

BbiBOAbI

[pousBoputensm ¢pubporeMenTa IPUIIIOCH OT-
Ka3aThCs OT TPAJUIMOHHbBIX TEXHOIOTUIT 1 IPUMEHEH NS
6€3106aBOYHBIX MTOPTIAH/I[EMEHTOB C HM3KMMU ITOKa-
3aTe/IsSIMU BeJIMYMHBI Y/IeTbHOI IIOBEPXHOCT 110 Beii-
HY 1 HM3KOJ1 aKTVBHOCTBIO IIEMEHTA B I10/Ib3Yy Gojiee co-
BPEMEHHBIX BUJIOB L[eMEHTa C TAKMMU MUHEPAIbHbIMI
mobaBKaMu, KaK 30/1a-YHOC, IIJIAK, KapOOHAT KaJIbIINs,
IYILOIAHBL 1 T. II. TO [IPUBEJIO K IOJIOKUTETbHBIM 13-
MEHEHVSIM [IPOYHO YKPEIVMBIIENCS TOYKY 3PEHNUS B 10-
CTaTOYHO KOHCEPBATUBHOI OTPACIN, KOTOPOIL SIBIISETCS
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Pric. 4. YacTHbin fom c rnagkon pacagHom o6LWnBKOA,
COOTBETCTBYIOLLEN KPOBENbHON Yepenuue

Fig.4. Private residence smooth facade skin
to match roofing tiles

to product quality. More important is the large variabil-
ity in chemical composition of the fly ash. The fibre ce-
ment industry needs to monitor the fly ash quality very
carefully and introduce acceptable limits for the chemi-
cal composition.

Summary and conducting remarks

The industry was forced to change the tradition-
al thinking from ordinary Portland cements with a low
Blaine and low reactivity to more modern cements hav-
ing additives such as fly ash, slag, CaCOs, pozzolanic, etc.
This resulted in a positive change in mind-set in a well-
established and relatively conservative fibre cement in-
dustry in that engineers started to investigate the process
and fibre cement properties in more depth. In particular
this brought about innovative ways of running Hatschek
machines and the end product could be designed more
preciously according to the increasing demands with re-
gard to durability and composite mechanical properties.
At the same time the design of Hatschek machines also
changed significantly.

Some of the modifications, which the fibre cement
industry made, are:

> Changes to process conditions;

Development of more modern and efficient felts;

> Selection of the right type of flocculent added as
a process aid;

v



IpOU3BOACTBO $pubpoleMeHTa. B yacTHOCTH, MHXKeHePbI
U y4eHble Hava/u ITy6oKe NCCIefoBaTh mpolecc GopMmo-
BaHMsI (HUOPOIIEMEHTA U ero CBOMCTBA, YTO HO3BOIUIIO
HaTU HOBBIE CHOCO6bI WCIIO/Tb30BaHM A TeXHOIOrUM ['a-
geka. CTa/y Y9N THIBATHCS CBOVICTBA KOHEYHOTO IIPOAYKTA
B CBSI3U C BO3PACTAIOLIMMY TPeOOBAHUAMM K JOITOBEY-
HOCTU ¥ MEXaHWYECKUM CBOVICTBAaM KOMIIO3UTHBIX MaTe-
puasnos u usgenit. OfHOBPeMeHHO CYIIeCTBEHHO N3Me-
HUIVICh TEXHOJIOTVS ¥ KOHCTPYKIMA ammaparos [adeka.

[Mepeuncaum HeKOTOpbIe MOAM(UKALNU B IPO-
U3BOJCTBE PUOPOLIEMEHTOB:

> M3MEeHEHUs! YCTIOBUIT IIPOTEKAHSI IPOLeCca;

> npuMeHeHne 6oee coBpeMeHHOT0 3¢ (eKTnB-
HOTO CBIPbST;

> BBIOOP KOATY/IsAHTA IIPaBUIBHOTO TUIIA /IS YIyd-
IIEHN A TEXHOJIOTMYECKOTO MPOoIlecca;

> 6oree apeKTUBHDIE YCIOBMS TBEpPHEHUs U3Jie-
JIAVE;

> IPOEKTMPOBAHNE CBOMCTB KOHEYHOTO MPOAYKTa

Cy4eToOM HeO6X0,[[I/IMOCTI/I IIOBBIIICHN A UX TO/ITO-
BE€YHOCTU M YTy4YIIEHNA MEXaHNMIECKNX CBOJICTB.

IpencraBnsercs, 4To mpousBoguTenu pudpore-
MEHTa alaliTMPOBA/INCh K M3MEHEHNAM, U 3TO MOTIOXKMI-
TE/IbHO MOB/IVAJIO Ha IPOMBIIJIEHHOE IIPOU3BOICTBO 13-
Ienuit Ha OCHOBe (pMOPOLEMEHTOB B II€/I0M, IIPUBHECIO
MHHOBAI[MOHHBIE UIeM ¥ MOCTABUJIO ITIepef] UCCTefioBa-
TEJLAMU HOBbIE 3a/1aUll. <

LiemeHT | cement

Puc.5. MaTtepunan noa Knaccmueckyio AepeBaHHYI0 OTANKY
KomnaHum «[Ixenmc Xapgm»

Fig.5. Classic James Hardie wood finish product

> More efficient curing conditions;
> Design of the end product with regard to improved
durability and tailor made mechanical properties.

It is considered in the fibre cement industry that
adapting to the changes in the cement resulted in a pos-
itive influence in general and brought about innovative
ideas and new challenges. <
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