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CpaBHUTENbHLIN aHann3
CaMOHEeCYLNX KepaMnNyeCKUX OQHOKOHTYPHbIX
cuctem u abimoxoaHbix cuctem Schiedel UNI

MaTepuanbl NoAroToBMNEHbl COTPYAHUKAMU TEXHUYECKOTO OTAeNna komnaHum Schiedel:
NoHaa OeHuc Hukonaesuy

Kupunnos Cepren CepreeBud
BypnadyeHko NMNaBen Hukonaesun4
MapkoBey, Anekcen CepreeBmd

penakTop: pykoBoauUTEllb TEXHUYECKOIro otaena — MapKOBeLI, Anekcen CepFGEBVI‘-I
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B nocnepHee Bpems Ha pbiHKE ObIMOXOAHbBIX CUCTEM NOSIBUITOCH
AOCTaTOYHO MHOIO MHXXEHEPHbIX PELUEHNA, B TOM Yncne 1 B 06nacTn KepamMmyeckmx
AbiMoxooB. MponssoanTenn N3 cambix pasHblX YrosikoB NiaHeTbl AeKnapupyoT
BbICOKMI YPOBEHb KayecTBa, MHOIONeTHNE Tpaauuumnm cobCTBEHHOIo NPON3BOACTBA U
npeanaratoT NPOBEPEHHYO MHOMOMNETHIOK rapaHTUIoO Ha NpoayKuuio. Ha npumepe
CaMOHEeCYLLMX OAHOKOHTYPHbIX KepamMuyecknx Tpyo, KOTopble He TakK JaBHO MNOSIBUITUCH
Ha OTEYEeCTBEHHOM PbIHKE (CM.pUC.2), TEXHUYECKME cneumanucTbl komnadmm Schiedel
nonpobosanu pasobpaTbCca — 4ENCTBUTENBHO N Npeanaraemble CUCTEMbIl ABNAOTCA
nepeaoBbIMU MHXEHEPHbIMU peLleHnsaMn B 06nactu AbIMOXOAHbIX cuctem. [Ans
CpaBHEHUA C OpyrMMmn cuctemMamu Mbl Bbibpanu XopoLlo 3apekoMeHaoBasLume cebs
B HaLLNX YCrOBUAX OBYXKOHTYpHble AbiMOXoaHble cuctembl Schiedel UNI. Utak —
paccMOTpUM CpaBHUBAEMbIE PELLEHUS:

Schiedel UNI CamoHecywass OAHOKOHTYpHas
cucrtema

Puc.2
CamoHecywasa gbimoxogHas
Kkepamuyeckas cucrema.

Pwnc.1
Schiedel UNI — TpéxcrorHas gbIMoxoaHas cuctema (BHELIHWI KepaM3nTO-O0ETOHHbIN GOk,
Crov TENNoM3onsLmn, BHYTPEHHSSI Kepamudeckasi Tpyba).
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Mocne npoBeA&HHOro TEXHUYECKOro aHanmns3a Mbl Nnpegnaraem psij
NPUHLMNNANBHBIX OTINYUIA 3TUX OBYX UHXKEHEPHbIX PeLLeHUIA:

- TeMnepaTtypa Ha BHeLUHen NOBepPXHOCTU KepaM3nTo-6eToHHbIX 6nokoB (Schiedel
UNI) npn paboyen Temnepatype

AbiMoBbIX razoB 600°C coctaBnsieT 600°C _ |'=120I'|'Iiﬂ

nopsigka 60- 80°C, B TO BpeMsl Kak Ansi
KepaMnyeCcKnx O4HOKOHTYPHbIX
CaMOHECYLLMX KOHCTPYKLNI ‘
TemnepaTypa BHELLUHEN NMOBEPXHOCTU ‘
GrOKOB NpY aHANOrMYHOM PeXume :
paboTtbl MmoxeT gocturatb 170 °C. L\ 6022°E 535 Bo[
YUTto 31O 03HavaeT? =
B kepamunyecknx OBYXKOHTYPHbIX "
cuctemax komnaHum Schiedel 2549 C &
(Ha npumepe gbimoxogos UNI) 658 c
OCHOBHOW nepenaj TemnepaTyp '
NPOMCXOOUT Ha TENNOM30NALMN
(cm.puc.3), KoTtopasi He umeet

KECTKMX CBA3EN C BHELLHEN 060104KOMN
abiMoxoaa. 3to obecne4ynBaeT
OTCYTCTBME BNUAHUA nepenasos
TemnepaTypbl Ha BHELLHIO/HECYLLYIO
YacTb cCaMoro AbiMoxoda v npuneratroLme
K HEMY CTPOUTESIbHbIE KOHCTPYKLUN.
bnarogapsa Hanuuuio kKaHanos Ans Puc.3 PacnpeneneHue TemnepaTtyp B AbIMOXOOHbIX
BHYTPEHHEro NpoBETPUBaHUS cuctemax  Schiedel UNI

Tennounsonsuusa scerga 6yaeT cyxon, YTO NO3BONSAET YCNELWHO CHUMaTb Yepes Hee
NNLLHIOKO TENJIOBYIO HArpyskKy.

UTo kacaeTcst OAHOKOHTYPHbIX AbIMOXOAHbIX CUCTEM C CAaMOHECYLLIEN
KOHCTPYKLUMEN U3 KepaMWKN, TO B HUX OCHOBHOW Nepenag TemnepaTyp nponcxoant
HenocpeacTBEHHO B CAMOW KOHCTPYKLMN (CM.pUC.4 1 5). OTO BbI3bIBAET CEPbE3HbIE
MexaHunyeckne Harpysku, obycrnoBneHHble NMHENHbIM pacLUMpPeHNnEM Npu HarpeBe.
HepaBHOMeEpHOCTL pacnpeneneHms Temnepatyp B NogobHOro poaa KOHCTPYKLMNAX
BbI3blBAET Aeopmauuio eé yactemn, TECHO CBA3aHHYIO C pacnpenerneHnem Tenna
BHYTPW KOHCTPyKUMn. [pyrumum cnosBamu: 4actm KOHCTPYKUMK, HarpeTble 4o 6onee
BbICOKOM TemnepaTypbl 6yayT AedopMmpoBaTbCs 3aMeTHO Bonblue, YEM 3NIEMEHTLI C
BGonee HM3KOW TemnepaTypon, YTO NPU HANMYUN XECTKNX CBA3EN (Hanpumep B Buae
pébep mexay BHYTPEHHEN N BHELUHEN MOBEPXHOCTSIMUN) MOXET Bbi3BaTb HE TOSNbKO
noBpexaeHne oTaenbHbIX 31EMEHTOB, HO U pa3pyLUeHne BCeN KOHCTPYKLMMW.
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Puc.4

Cxewma pacnpefeneHus TemnepaTyp B CTBOMe AbIMOXoaa (Ans
CaMOHeCyLLEeN OOHOKOHTYPHOW KepaMUYeCKOM CUCTEMbI)
T1=600 °C; T2=170°C;

AT=600-170=430°C;

AT=430°C — nepenapa TemnepaTyp Ha HecCyLLen KOHCTPYKLIMN.

Punc.5

HepaBHOMepHOCTb pacnpeaeneHns TeMnepaTtyp B NONEPEYHOM CEHEHNMN U
nosiBNeHME 30H JTIOKanbHOro neperpesa (4515 CaMoHeCyLLen OAHOKOHTYPHOM
Kepamn4ecKkom CUCTEMbI).

- HeOAHOPOAHOCTb JIMHEMHbIX YANUHeHun/aedopmaLmm nNo BepTUKaribHON OCH.
Ansa geimoxoaHbix cnuctem Schiedel (Ha npumepe UNI — cm.puc.7) npegycMmoTpeHa
BO3MOXHOCTb CBOBOAHOMO yANMHEHWSI BHYTPEHHEN KepaMmmnyeckon Tpybbl B
BEPTMKaNbHOM HanpaBfeHnn — OTCYTCTBYET mnkcaumnsa BHyTpeHHeN Tpybbl. B
KepaMn4eckmx AbIMOXOOHbIX CUCTEMAX C OOQHOKOHTYPHOW CaMOHECYLLEN KOHCTPYKLNEN
Mbl HE UMeeM BO3MOXHOCTU obecnevnTb KOPPEKTHOE NTMHENHOE pacLunpeHue
(cm.puc.6) . Kak 6b1no onvcaHo paHee, BHeLWHsSS 06onoyka 3aMeTHO XonogHee
BHYTPEHHEN (CM.pUC.5), B CUNY Yero oHa He MOXET KOMIMEHCMPOBaTb yaNMHEHNE
BHYTPEHHeN Tpybbl. 3TO cnocobcTByeT Aedhopmaumnmn Kak OTAENbHbIX 3N1IEMEHTOB
CUCTEMBI, TaK 1 BbIXOQY U3 CTPOS BCEro AbiIMOXoaa.

|

Puc.6 CaMoHecyLLe OQHOKOHTYPHbIE CUCTEMBI Puc.7 Schiedel UNI
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- obecneyeHue razonyIOTHOCTU AbiMoxoaa. [1na MoHTaxa kepammyeckux Tpyd B
AbIMOXOAHbIX cuctemax Schiedel ncnonbsyeTca coeguHeHne Tuna «LWun-nas»
(cm.puc.8 ), koTopoe obecneumBaeT BbICOKYHO ra3onsIoTHOCTb AbIMOXOAA,

CaMOLeHTPOBKY 6510KOB Bud A
OTHOCUTENBbHO BEPTUKANbHOW 1
OCW, NOBBbILLAET CTaTUYECKYHO Bud A @’ﬁE LYeH0) '
yCTONYMBOCTb, ObecneunsaeT .
paBHOMEpHOE pacnpeaeneHve e

repmMeTU3NpyoLLMX MaTepmarnos.
Takke NnoaobHbIN TMN
COeAVHEHNS UCKIoYaeT
BO3MOXHOCTb MPOHUKHOBEHUS
KOHOEHcaTa 13 BHYTPEHHEro
KOHTYypa, a Takke obecneymBaeT
HagéXHoe 3anupaHue AbIMOBbIX
rasoB B CTBOJSIE€ AbIMOXOAa.
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Pnc.8
CoeavHeHMe «LLmMn-nas» Ha npumepe

BU[? 5 i AbiMoxofos Schiedel UNI

CoeguHeHune «BCTbIK» (CM.purc.9),
NCNosnb3yemMoe B CaMOHECYLLMX
KOHCTPYKLUMNAX ObIMOXOAHbBIX CUCTEM
3HAYUTENBHO YCTynaeT No BCEM
nepevncrieHHbIM nokasaTensm.

Bud b (benuqero)

1 IO ¢

Puc.9 CoeagnHeHne «BCTbIK»

- BOCNpPUATUE CTaTUYECKUX U ANHAMUYECKUX Harpy3oK. Ha gbimoxon AencTeyoT
pasnu4yHble TUnbl Harpy3ok (cM.puc.10 n 12), B Tom 4ncne pasHoobpasHbie
cTaTMyeckne n guHammyeckne Harpysku (BeTpoBasi, cHeroBas, COGCTBEHHbIN BEC
AbiIMoxoaa, yeunus, obycnoBneHHble yCagkon CTPOUTENbHbBIX KOHCTPYKUMIA). Bbicokas
YCTOMYUBOCTb K CTaTU4ECKOMY U JUHAMUYECKOMY Harpy>XeHUIo KepaMmn4eckmnx
AbIMOXoaHbIX cuctem Schiedel obecneumBaeTca nepeaoBbIMUY KOHCTPYKTUBHBIMMN
peLIEHNS MU N BO3MOXHOCTbBIO YBEMMYEHUSA HeCyLLen cnocoBHOCTM AbiMoxoha npu
apMMpPOBaHUN KOHCTPYKLUUKN MeTannmyeckon apmaTtypon. [Npu Beicote cBO6OAHOM YacTu
abiMoxoda 6onee 4 MeTpoB BO3MOXHO NMPUMEHEHNE METaNIMYEeCcKoro Kopcera.
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Pwnc.11

PacnonoxeHue metannnyeckon
apmaTypbl NpyU apMupoBaHuu
KOHCTpYKUMM ObiMoxoga (4ns

Schiedel UNI)
%
Puc.10 Harpysku, gericteytowme Ha gbimoxog (Schiedel)
BETEP
B cny4yae npMMeHeHnAa cCaMOHECYLLINX CHEI“

OLHOKOHTYPHbIX KEpaMUYECKNX ObIMOXOAHbIX \ 0
CUCTEM U3-32 OrpaHNYEHHOM HeCyLLEen |
CNOCOBHOCTU AAHHOIO TUMa KOHCTPYKLUK S

Heo6Xx04MMO NPUMEHSATL AONOSTHUTENbHbIE
doukcupyroLme anemMeHTbl (MpuMmeHeHne
MeTarniM4yecknx CTepXXHeN 3aTpygHEHO U3-3a
0COBEHHOCTEN KOHCTPYKLMM NONEPEYHOro
ceyeHus, NCnorb3oBaHMe CTasribHOro KopceTta
ocrnoxHsaeTtca 6onbwmmm konedaHmamm
TemnepaTypbl Ha MOBEPXHOCTU HaPYXHbIX
GnOKOB, YTO MOXET MPMBECTU K NOBPEXAEHMIO
AbIMOXoJa aneMeHTamMu KopceTa npu
TemnepaTypHOM pacLUMpeHun). A )

Pnc.12
Mpumep peakuumn Ha Harpysku Anst OOHOKOHTYPHbIX KEpaMUYECKNX CaMOHECYLLNX ObIMOXOOHbIX
cucteM 6e3 yCUneH1s KOHCTPYKUMM MeTarnsioMm.

- yCTaHOBKa WMOepHOM 3aCNOHKN. [1na ObIMOXOL4HbIX KEPAMUYECKUX CUCTEM
npoussoacTBa Schiedel npegycmoTpeHa WwTaTHas BO3MOXHOCTb YCTaHOBKM LLUMGEPHON
3acnoHku, 6e3 ywepba anga geimoxoga (cm. puc 13). B cnyyae ncnonb3oBaHus
CaMOHECYLLMX OAHOKOHTYPHbIX KEPaMMUYECKNX ObIMOXOAHbBIX CUCTEM YCTaHOBKA
LWnbepHOM 3aCNOHKN MOXeET ObITb 3aTPyAHEHA UM HEBO3MOXHA M3-3a KOHCTPYKTUBHbIX
ocobeHHoCcTen abimoxofa (0COBEHHOCTEN KOHCTPYKL MM NONEPEYHOIO CEYEHNS).
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MEYHOU-LLRYP

Punc.14
Mprmep nonepevyHoro ceyeHnst AN CamoHeCcyLLmnX
OZIHOKOHTYPHbIX KEpaMuyecknx AbIMOXOAHbBIX CUCTEM

Punc.13
Mpumep ycTaHOBKM LLUMGEPHOI 3aCMOHKM
(Schiedel UNI).

- besonacHoe coeguHeHue ¢ TennoreHepatopoM. KomnaHusa Schiedel
npeanaraeT GPUPMEHHbIN NEPEXOOHUK KepaMmuKa-cTasb ANs ra3onsioTHOro
coeanHeHus TennoreHepartopa un aeimoxoga (cMm.puc.15), uto obecneunsaet
BE3OMACHYIO akcnnyatauuio AbIMOXOAHbIX CUCTEM.

Puc.15
MpuMep cxembl coeauHEHUS AbIMOXoAa C TensioreHepaTopoM C UCMOSb30BaHNEM
akceccyapoB Schiedel.

MeTannuuyeckui cTakaH/BCTaBKa

I'Ile MCNoJib30BaHNN MeTAIINTNYECKUX

BCTaBOK (CM.puc 16) BO3HMKaeT Asimonan Tpy6a B | e
ONacHOCTb NOBPEXOEHNSA KEPAMUYECKOrO
AbIMOX0Aa, a Takke notepu \
ra3onsioTHOCTUN Ha y4acTKe COeaUHEHNS (
Tpyba-abimoxos. )

T
Puc.16 i S

BO3MOXHOE MeCTO yTquMIpaapuBa
KepaMuUyecKoro aneMmeHTa

I'Ipmmep coeagnHeHnA pr63-ﬂ,bIMOXO}J, C ncnonb3oBaHNEM
MeTansim4eckoro CbI/ITI/IHFa
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- TPOMHUKMU noakno4veHua nop 45°. MNpu nogknoyeHnn K
AbIMOX0OY KaMWHOB NpeanoYTUTENbHBIM ABNAETCA
ncrnonb3oBaHne TPONHUKOB 45° (cMm.puc.17). Ona ObIMOXO4HbIX
cucteM Schiedel npegnaraeTcs NOMHbIM CINCOK akceccyapoB
NOOKITHOYEHNS, B TOM YnCne N Nogo0Hble TPOMHMKK. [Ons
OLHOCHOMHbBIX CAMOHECYLLUX KEpaMUYECKUX AbIMOXO0B B 9TOM
cnyyae npeanaraeTcd yctaHaBnNuBaTh AbIMOXOA NPSIMO Ha
KaMUWH, YTO CyLeCTBEHHO MOBbIAaeT BO3MOXHOCTb pa3pyLueHns
KepamMuku n3-3a NpssMoro BO34enNCTBUS NiamMeHu.

Puc.17 TpowHuk 45° ons noaknioveHus TennoreHepatopa

- ocbopMneHue YacTm AbiMoxoaa Haa KpoBneun, yao6CcTBO MOHTaxa.
Kepamuuyeckne gbimoxoabl nponssoacTea Schiedel npeactaBnaoT cobon KomnnekcHoe
pelueHne npobnembl opraHu3aumm goimoyaanenus. Mbel npegnaraem HalwmMM KnMeHTam
WHXXEHEPHOEe peLleHne, KOTopoe NOMUMO BCErO MPOYEro xapakTepusyeTcs JIErkoCTbio U
yao6CcTBOM MOHTaxa, a Takke 06MnmMeM KOHCTPYKTUBHbIX peLleHnin N0 0OPMIIEHNIO
BbIBOAa AbIMOX0OAa Hag KpOBMEW.

Non o6mypoBKy MNop n3onsauuio

MNop otaenky metannom
WM ucnonb3oBaHue
rotoBoro peweHus Final

Puc.18 lMpumepbl ochopmneHms BbiBoAa Had KpoBnen abiMoxoaos Schiedel.

B 3akntoueHumn xotenocb 6bl OTMETUTb, YTO MCMONb30BAHNE OAHOKOHTYPHbIX
KepaMMyeCKMX CaMOHeCYLLMX TpyO OblNo 0gHUM 13 3TanOB pa3BUTUS ObIMOXOOHbIX
cuctem (1950-1980-e roabl 20 Beka), ogHaKo, B CUy NepevnCcrieHHbIX 0COGEHHOCTEN
ObINO NPUHATO peLleHne OT Hero O0TkasaTbCs, KaK HEeOTBeYarLero COBpeMeHHbIM
TpeboBaHnaM. Takke xoTenocb 6bl OTMETUTL, YTO KOMMaHusa Schiedel nposena
MOSMHbIA LUMKN UCNbiTaHun No EBponerckum meTogukam npu Temnepatype ObIMOBbIX
rasoB 600°C, a He 400°C, kak 3TO AenatT HegobpPOCOBECTHLIE NPOM3BOANTENN
AbIMOXOAHbIX CUCTEM, AEKNapupyst YCTONYMBYO paboTy Ha NOBbILEHHbIX

TemMnepaTypHbIX pexnumax.
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