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CBEPXTOHKAA TENNOW30NALKA

NPE3EHTAUUA TENNTOU3ONALUUNUN BPOHA

Boarorpagckuii MHHOBaUMOHHbI PecypcHbii LleHTp npeanaraet Bam pa3paboTky
POCCUIMCKUX YHEHBIX — KUOKUIN KEPaMUYECKMUIA TEMION30NALNMOHHBIA MaTepuan bpoHs,
NPeBOCXOAALMIA NO CBOMM Tensopu3MYEeCKMM CBOMCTBAM M3BECTHble aHanorw.
CobcTBEHHOE MPOU3BOACTBO, BbICOKOKAYECTBEHHOE MMMOPTHOE CbiPbe€ NAEPOB
XMMUYECKON MHAYCTPUN U NNAEPCKUIA 06beM Npoaark, NO3BOMAET NPEANOKMTL HALMM
KAneHTam becnpeueneHTHyto ans  PoccuM  UeHY W 3KCKAKO3UBHYKD  JIMHENKY
MoaMUKALMIA CBEPXTOHKMX TENI0M301ATOPOoB BpoHsa. M 3To npu cambix CTabuabHbIX
N COOTBETCTBYIOLUMX 3aBIEHHbIM XapPaKTEPMUCTUKAM NOKa3aTenax. Tak Xe, He NULWHUM
ObyneTr 3ameTUTb, YTO CUAMM HALIMX TEXHUYECKUX CneumanmctoB paspabaTbiBanuncb
M 3aMyCcKanncb B CepUiMHOE NPOU3BOACTBO ApYyrne CBEPXTOHKME TENIOM30NALMN, TaKue
Kak TennomsonaTtop anbdatek.

Haw maTtepuan mmeeT NONHbIA NAaKeT HEOBXOAMMBbIX CEPTUPUKATOB U MOAHOCTLIO
COOTBETCTBYET 3asiB/IEHHbIM TEXHUYECKMM NapameTpam.

CBEPXTOHKUI KUAKMI Tennomsonatop BbpoHsa cOCTOUT U3 BbICOKOKAYECTBEHHOTO
aKpM/IOBOrO CBA3YIOLLEro, OPUTMHAaNbHOM pa3paboTaHHOM KOMMNO3MLUUM KaTaIM3aTopoB
M OUKCATOPOB, KEpPaMMYECKMX CBEPXTOHKOCTEHHbIX MUKpoOCchep C paspsarKeHHbIM
BO34yXoM. [TOMMMO OCHOBHOrO COCTaBa B MaTepuan BBOAATCA creumanbHble g06aBKM,
KOTOPbIE WCKIOYAKOT NOABMEHWE KOPPO3MM Ha MOBEPXHOCTM MeTanna n obpasoBaHue
roMbKa B YCNOBMAX MOBbIWEHHOMW BAAXKHOCTM Ha OETOHHbIX MNOBEPXHOCTAX. ITa
KOMbUHauMA genaet maTepuan nerkum, TrnMbkmm, pactaxmmoelMm, obnagatowmm
OTIMYHOM aare3vMel K MOKpPbIBaeMbIM MOBEPXHOCTAM. MaTepuan No KOHCUCTEHLUU
HanoOMWHalOWMIM OObIYHYIHO KpacKy, ABASETCA cycrneH3ven b6enoro uBeTa, KOTOPYHO
MOHO HaHOCUTb Ha N6y NoBepxHOCTb. [locne BbiCbixaHMA 0bpasyeTcs anacTUYHOe
No/IMMepHoe MNOKpbITUE, KoTopoe o6nafaeT  yHUKANbHbIMM MO CPABHEHWIO
C TPAaAMUMOHHbBIMU U30NATOPAMWU TEMIOU30NALMOHHBIMM CBOMCTBaMK M obecneymBaeT
aHTUKOPPO3UMHYIO 3aWUTy. YHUKANbHOCTb M30MALMOHHbIX CBOWCTB MaTepuana —
pe3ynbTaT WHTEHCMBHOIO MOJIEKYNAPHOINO BO3AENCTBMA PA3pPerKeHHOro BO3A4yXa,
HaxoaAaLlleroca B Nonbix chepax.

Kupgknii KepamMuyecKum TEenN10MU30NATOP BpoHsa BbICOKO3dPEeKTUBEH
B Tennomsonauum dacagos 34aHWUIM, Kpbill, BHYTPEHHUX CTEH, OTKOCOB OKOH, 6ETOHHbIX
nosos, TpPybonpoBOAOB rOpsAYero W XOJA04HOFO BOAOCHabXKeHWs, MNaponpoBOAOS,
BO34yXOBOAOB AN CUCTEM KOHAMLUMOHMPOBAHMA, CUCTEM OXNAMKAEHUA, Pa3/IUYHbIX
EMKOCTEN, UUCTEPH, Tpennepos, pedppukepaTopoB 1 T. M.
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OH mcnonb3yeTca AN UCKAKYEHMA KOHAEHCaTa Ha Tpybax X0N04HOro BOAOCHAOXKeHMS
N CHUXeHnA TennonoTtepb cornacHo CHull B cnctemax otonnenuma. TennomnsonAatop bpoHa
aKkcnayaTupyetca npu temnepatypax ot — 60 C go + 260 C. CpoK cnyxbbl matepuana
or 15 ner. Ha cerogHAWHMM JeHb Haw MaTepuan MCnonb3yetcA Ha o0b6beKTax
N NpeanpuATUAX pasHblx chep AeATeNbHOCTH.

Kak paboTtaeT maTepmnan c TOYKM TeNN0PUIUKKN?
HauyHem c mozo, ymo cywjecmayem mpu cnocoba nepedavyu menaomei:

1. TennonpoBOogHOCTb — MNEepeHOC TenaoTbl B TBepAOM Tene 3a cyeTt KMHETUYECKOM
IHEPTINN MONEKYNT N aTOMOB OT bonee HarpeTtoro K meHee HarpeTomy y4yacCTtRry Tena.

2. KoHBekuua — nepeHoC Ten1oTbl B XXUAOKOCTAX, ra3ax, CbllMy4nx cpenax notTokamm camoro
BeuwecTBa.

3. Jlyunctbin TennoobmeH (TennoBoe W3NyYeHUE) — ISNEeKTPOMArHUTHOE W3NyyeHue,
MCNYCKaeMoe BEeLLeCTBOM M BO3HMKAKOLLEE 33 CYET €r0 BHYTPEHHEN SHEPTUMN.
TepmogMHamMMKa —  HaAyKa, M3yyalowaa 3aKoHbl  B3ammonpeobpasoBaHuA
N nepegavynsHeprum. PesynbstaTtom 3TUX NPOLECCOB ABASETCA TeMNepaTypHOe paBHOBecKe
BO BCEWN CUCTEME.
MeTog v 3pPEeKTUBHOCTb, KAKUMM ( \
N30NNPYHOLLKUIA MaTepman 6aokupyet 'y
nepepacnpegeneHuve Tenna, T. e. TEHHOBOM HOTOK
npoLecc TemnepaTypHoro

paBHOBECUA, U onpeaenseT Ka4ecTBo
n3onauUmn.

TennooTtpaaya — KOHBEKTUBHbIN UK
NIYYUCTbIY TENN00OMEH MeKay
NOBEPXHOCTbIO TBEPAOIO TeNa U
OKpYy’KatoLel cpenoi. MHTEHCMBHOCTb

3TOro TensioobmeHa xapakrepumsyerca Kepamunyeckne mmkpocdepbli
KO3 PMLMEHTOM TENNOOTAIUMN. C pa3psAXKeHHbIM BO3yXOM

9 9@

yMeHblUeHWe TennoBoro NOToKa
\ J
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KnaKknim Kepammyeckmmn TeNI0M30ALNOHHBIN MaTepuan bpoHa — cnoxHas,
MHOrOypOBHEBasA CTPYKTYpPa, B KOTOPOM CBOAATCA K MMHMMYMY BCe TpU cnocoba
nepeaayn TensioThbl.

Kepamunueckuii Tennounsonstop bpoHa Ha 80% cocTouT M3 Mmnkpocoep,
COOTBETCTBEHHO TO/NIbKO 20% CBA3YIOLWETO MOMKET NPOBOAUTL TEM/OTY 33 CYET CBOEM
TENN0NPOBOAHOCTU. [Jpyras A0NA TENNOTbl NPUXOAUTCA HA KOHBEKLMIO U U3NTyYeHUe,
a NMOCKOJIbKY B MUKpOCchEpe COAEPKMTCA Pa3pArKeHHbIN BO34yX (NydLmin n3onatop,
noc/sie Bakyyma), To notepu TenaoTbl He BeNUKNU. Bonee Toro, 6naroaapa ceoemy
CTpOEeHMIo, MaTepuran obnagaeTt HA3KOM TENIOOTAAYEN C MOBEPXHOCTU, YTO U UrpaeT
peLatoLLyo ponb B ero Tennopumsmnke.

Takum obpasom, HeobXxoAMMO pPa3aensaTb ABa TEPMUHA: YTenaunTenb
n TennonsonAaTop, T. K. B 3TUX MaTepuranax pasnmMyHa pu3mKka NpoTeKaHMA npouecca
nepeaayv TennoThbl:

yTenauTenb — NPUHUMN paboTbl OCHOBAH Ha TEM/IONPOBOAHOCTM MaTepuana
(MUH.nAnTA)

TeNJIon3onAaTop — B 6HonbLen mepe Ha pU3MKe BOH.

3dEKTUBHOCTb YTENNTENS HAMPAMYIO 3aBUCUT OT TO/NLLMHbI: YEM TO/ILLE CNOM
yTeNAuUTens, Tem nyyiue.

TonwmHa Ten10M301ALMOHHOIO CN0A CBEPXTOHKOMO Tenion3onatopa bpoHs
BapbupyeTca oT 1 40 6 Mm, nocneaytolee yBeaMyeHNe NPakTUYECKU He BAUAET Ha ero
3pdEeKTUBHOCTD.

Ha cerogHs, xungKaa tennonsonaumsa bpoHa nmeet
cnegyouwme NpoOMbiWAeHHble MoandUKaunm —

1. bpoHa Knaccuk

basoBaa moanduKaumna — nyyan KuaKas
TensoBan U30a5LMA, C KOTOPOM Bbl paboTanu.
ABnsetca nneHKoobpasyetowen mogupuKkaumnen,
No3BOJIAET N30/INPOBATb 0O6bEKTLI C TEMNEpPaTypoi
nosepxHocth Ao +200 °C Ha NOCTOAHHOW OCHOBE.
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2. bpoHAa AHTUKOp

Bnepsble B Poccnmn pa3paboTtaH yHUKanbHbIM MaTepuan,
KOTOPbIN MOX¥HO HAaHOCUTb MPAMO Ha PrKaBY MOBEPXHOCTb. o
[OCTaTOYHO NPOCTO YAANUTb METANNINYECKOM LLETKOM ; i‘m\
«CbIpyto» (PbIXNYHO) pXKaBUYMHY, NOCNE YEFO MOXKHO HAHOCUTb | )l’
Tennonsonaumo bpoHa AHTUKOP, CO6N0Aa5 MHCTPYKLMIO.
Tennousonauma bpoHa AHTUKOP ABNAETCA . | HTH Ka P %
BbICOKO3(PEKTUBHbBIM TEMION30ALNOHHBIM MOKPbLITUEM, 20! .
C AONO/IHUTENIbHBIMM @aHTUKOPPO3UMHBIMU CBOMCTBAMMU, @ He
TONIbKO KOHCEPBAHTOM U MOANDUKATOPOM KOPPO3UM.
Bce TeXHMYECKME XapaKTEPUCTUKIN, TpebOoBaHUA, MHCTPYKUMA
Mo NPUMEHEHUIO — KaK Y OCHOBHOro matepuana. lpumeHeHne mogmndpumkaumm BpoHsa
AHTUKOP NpU TENNOM30NALMN YXKe CYLLECTBYHOLLMX KOHCTPYKLUIM 1 TpybonpoBoaos
CYLLECTBEHHO CHU}KAET TPyAO03aTpaTbl, MOCKO/IbKY He TpebyeT cneunanbHOM NOATOTOBKM
pabouen noBepxHOCTU. Tennon3onsaumio bpoHa AHTUKOP MOXHO HAaHOCUTb KaK NepBbIi
CNoI, a ANA nocaeayrowmx CNoéB (B LensiXx SKOHOMUM) MOMKHO MCNONb30BaTb
«KNACCUYECKYIO» XKNAKYIO TENNOU30NALUIO.

—1
@i
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3. bpoHAa 3uma

Bnepsble B Poccum paspaboTtaH matepuran, c KOTOPbIM
MOXHO paboTaTtb o -30 °C. Tennounsonaums bpoHa 3uma
HoBeMLan pa3paboTKa B IMHENKE CBEPXTOHKUX KUOKUX :
KepamnyecKmx TenIOM30NALNOHHbIX MaTepuanos. B otanuunm I;l) ’”\!-!“!
oT Bcex apyrux KKT matepranos, npeacTaBAEHHbIX Ha SSErxrog g rapnons o1
POCCUIACKOM pbiHKe, paboTbl N0 HaHeCeHNIO MoguduKaLmm
BpoHAa 3uma moryT NpoBoAMTLCA NPU OTPULLATENbHbIX
TemnepaTtypax, 4o -30 °C., Torga Kak MMHMMaNbHaA
TemnepaTtypa HaHeceHUA 06bluHbIX HKKTM He morKeT bbITb
HUXKe +5 °C. BpoHA 3uma COCTOUT M3 KOMNO3ULLUK CNeLManbHbIX aKPUIOBbIX NOIMMEPOB
N UCNEPTrMPOBAHHbIX B HEM MUKPOTPaHyN NEHOCTEKNA, @ TaK Ke NUIMEHTUPYHOLLNX,
AHTUNMPEHOBbIX, PEONOrNYECKUX U MHTMBUpyoWMX 406aBOK.

Tenepb «3MMHUI cnag» B CcTpoUTeNbCcTBe Bam He cTpawieH!
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4. bpoHa dacag

Bnepsble B Mupe pa3paboTaH maTepuan KOTOPbIA MOXKHO

HaHOCWUTb C/IOAMM TONLWMHOM A0 1 MM 33 0AMH pas, U P, e
0613430 MOBbILEHHOM NAaPONPOHULLAEMOCTBHO. I)liﬁii]‘

et f
BEXToukugreqaonson il

[OTOBATCA K NPOMbILL/IEHHOMY BbINYCKY

(y»ke nmetotca nabopaTopHble 06pa3Lbl) MogupmKkaumumn —

AHTU KOHAeHcaT. C 6o/bluelt BepOATHOCTbIO YCTPaHAET

06pa3oBaHUA KOHAEHCaTa, Yem Knaccmyeckaa mogmduKkauma um

BCE CYLLEeCTBYIOLME aHANOTU.

Mogudurkauma BynkaH. CBEpXTOHKUIA TENNOU30NALMOHHbIA MaTepuan ¢ pabounm
AnanasoHom Temnepatyp o + 540 C.

Hawu npodykmel, co30aHHble Ha 6a3e onbima co30aHUS 0me4ecmeeHHbIX
aHA710208, yHe 3apekomeHoosaswue ceba Ha pbIHKe NpogeccuoHanbHOU
menaou3oaayuu, uMmerom caedyroujue npeumMyu,ecmsa:

* MO»HO HAaHOCUTb Ha MeTaNA, NACTUK, BETOH, KUPNKUY U ApYyrne CTPOUTENbHbIE
MaTepuanbl, a TakKe Ha obopyaoBaHue, TpybonpoBoabl N BO3AYXOBOAbI.

* /IMeloT naeanbHyto aaresuio K MeTany, naacTuky, NPonuaeHy, YTo No3sonseT
M30/IMPOBATb NOKPbIBAaEMYIO MOBEPXHOCTb OT AOCTyNa BOAbl U BO34yXa.

* He npoHMUaembl A4 BOAbl U HE NOABEPKEHbI BAUAHWUIO BOAHOIO pacTBOpa COJIN.
MoKpbITUA 0becneuynBatoT 3aLLMTY NOBEPXHOCTU OT BO3AENCTBMA BAarw,
aTMocdepHbIX 0CaZKOB 1 Nepenagos TeMmnepaTypbl.

® PDEKTUBHO CHUKAIOT TEMIONOTEPU M NOBbIWAET aHTUKOPPO3UOHHYHO 3aLUMTY.
e [peaoxpaHAeT NOBEPXHOCTb OT 06pa30BaHUA KOHAEHcaTa.

e CNno NOKpbITUS TONWMHOMN B 1 MM obecneymBaeT Te e U30NALMOHHbIE CBOMCTBA,
4yTo 1 50 MM PYNOHHOW MU30AALUN AN KUPNNYHAA KNaJKa ToAlWmnHOM B 1-1,5
Knpnuya.

* HaHocATCcA Ha noBepxHOCTb Nt0b6oin popmbl.
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e He co3aatoT AONO/IHUTENBHOM HAarpy3KM Ha HecyLwme KOHCTPYKLUMM.

e [lpenoTepalaeT TemnepaTypHble gePpopmaymm MmeTanandyeckmnx
KOHCTPYKLUMN.

e OTparkatoT 40 85% Ny4uncrom sHepruu.

e O6ecneymBatoT NOCTOSAHHbIMA AOCTYN K OCMOTPY M301MPOBaHHOM
noBepxHoCcTN 6e3 HeobXxoAMMOCTN OCTaHOBKM NPOM3BOACTBA, NPOCTOEB,
CBA3aHHbIX C PEMOHTOM, U cboaMM B paboTe NPOn3BOACTBEHHOIO
obopyaoBaHuA.

e He paspywatotca noa sosgeictanem YO nsnyyeHums.

* bbicTpas npoueaypa HaHECEHUA NOKPbLITUN CHUXKAET TPYA03aTpaThl
NO CPaBHEHMUIO C TPAAULUMOHHBIMU U30NATOPaAMM (NErko u 6bICTPO
HAaHOCATCA KUCTbO, annapaTom 6e3B034yLIHOro HaHeceHus).

e /lerko peMOHTUPYIOTCA U BOCCTAHAB/IMBAOTCA.

e ABNAIOTCA U30ALUMOHHBIM MaTeEPUAIOM, KOTOPbIE HE NOAAEPHKNBAIOT
ropeHue. Mpu Temnepatype 260°C obyrnmsatotca, npu 800°C pasnararotcsa
C BblAE/IEHMEM OKUCKU Yr1epoaa U OKUCK a30Ta, 4To cnocobcTByeT
3aMeaNIeHNIO PAaCcNPOCTPaHEHNA NAAMEHMN.

® JKON10rM4Yeckn 6e3onacHbl, HETOKCUYHbI, HE COAEPKAT BPEAHbIX NETY4YMX
OpPraHUYecKMx CoeANHEHUN.

o CTOMKMU K LWEeoYam.

* BogopoaHbin nokasatens (pH) 8,5 — 9,5

e Bpemsa NONHOro BbICbIXaHUA o4HOro cnoa 24 4yaca

e PacyeTHasa TennonposoaHocTb npu 20°C 0, 001 Bt/m °C
e [TonHOCTbIO cepTndULUMpOBaHbI B Poccun.
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TemnepaTtypHble peXXnMbl CBEPXTOHKOM
Tenaounsonauum bpoHa

Temnepartypa skcnnyatauum ]" l) ll }l
CBEPXTOHKMNX TEN/IOU30NALNOHHBIX NOKPbITUIA )

cepun bPOHA CBEPXTOHKAA TEMNAOH3OAALHKA

. B MUKOBOM pexime
. (ne Gonee 20 muHyT)

+260 °C

Temnepartypa HaHeceHus l" l’ ll }l
CBEPXTOHKWNX TENNON30NALNOHHBIX NOKPbITUIA )

cepun BPOHA CBEPXTOHKAA TEMNNOH3ONALHA

O e 0 DnEyyy  NEE 8 [y
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Ha poccMickom pbiHKe B HacToAlee BpemMsA NPeacTaBAEHbl UAKue
Kepammnyeckme Tennou30/aUMOHHbIE MaTepPUasibl, KOTOPble HAaxoAAT CBOEro
notpebutens, 6narogapa wWUpokonm o06NaCTM NPUMEHEHUA U NpPocToTe
MCNONb30BaHMA NpU HebonblMX 3aTpaTax Tpyaa. TaK Kak npeasaraembie
MaTepuaabl B OCHOBHOM MPOU3BOAATCA 33 pyberKom, OHU MMEIOT BbICOKYHO
CTOMMOCTb, YTO OrpPaHUYMBAET BO3SMOXHOCTb MX MAaCcCOBOro UCNO/b30BaHUA
B CTpouTenbCTtBe, 3Hepretmke n KX M T. 4. Torga Kak oTeyecCcTBEHHble
aHaNoOryM 3a4acCTyl OCTaBAAIOT KenaTb Ay4ylero, U CBOU «KA4YeCTBOMY
M CBEpPX BbICOKOM HaUEHKOM 33 «HOy-Xay» BbI3blBAalOT Heratms
N NPeaB3ATOCTb Y KOHEYHOro Mno/sb30BaTena K XUAKMM KepaMUYeCcKUm
TENN0OU30/ALUNOHHbIM MaTepuanam.

HUOAKUN KOMMO3MLUMOHHbBINA TENIOU30AUMOHHBIN MaTepuan bpoHs —
nepBbln NPOAYKT, KOTOpPbIM pa3pabotaH B Poccmnm no opurMHaabHOM
TeXHONormM1M, nNpPomM3BOAMTCA U3 BbICOKOKAYECTBEHHbIX  MMMOPTHbIX
KOMMOHEHTOB M HEe MMeeT aHa/lofoB MO COOTHOLUEHUID LeHa-KayecTso.
MNpounssogctso Bonrorpaackoro WHHOBaumoHHoOro PecypcHoro LeHTpa
NONHOCTbIO CePTUPUUMPOBAHO, YTO TrapaHTUPYeT CTAabUAbHO BbICOKOE
KayecTBO NPOoAyKTa. [0paocTb 3@ Haw NpoayKT GopMmnpyeTca U3 NO3UTUBHbDIX
OUEHOK U1  6narogapHOCTEM  HAWMX  KAWMEHTOB. Hawum  KAaneHTbl
NO AOCTOMHCTBY OLEHMBAOT He3ynpeyHyo 3asiBNIEHHYIO M FaPAHTUPOBAHHYHO
OYHKLUMOHANBHOCTL M 0bpawatoTcA K Ham BHOBb M BHOBb. Mbl ropanmca
KQueCTBOM Hallen NpoayKLUUm.
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NHXeHepHO TexHuueckunit Otaen BPOHA

Hawa KomnaHMA  OKa3blBaeT MNOJIHYKD  TeXHUYECKyl0  MNOoALEepPXKYy Mo
TenNoU30MALNOHHbIM NMOKpbITUAM cepun BPOHA. B Hawem TexHuyeckom otgene Bobl
MOXKeTe MoNy4YnTb:

[PaMOTHble W MNOAHble KOHCyAbTauMM NOOro ypoBHA HAYMHAA OT ONWUCAHMA
MmaTepuana, 3akaH4YMBaA peKoMeHaAUMAMM NO NPOBEAEHWNIO UCMbITAHUI U ONbITOB.

TennotexHMYecKkMe pacyeTbl ANA onpegeneHns HeobxogMMon TO/LWMHBI U
KonnyectBa nokpbiTnas BPOHA pans peweHMAa nocTaBNeHHOM 3agauun. [puyem,
HECMOTPA Ha BbICOKYO KBanMPUKALMIO U CYLLECTBEHHDbIN 06bem NofobHbIX pacyeTos (B
AeHb obpabaTbiBaeTcA NopsagKa HECKONbKO AECATKOB PacyeToB) Mbl NpeaoCcTaBAAem
AaHHYIO ycnyry coBepleHHo 6ecnnatHo! Hawwu cneyuanuctel npepocTaBasatoT
TenaoTexHUYecKme pacyeTbl, BbIMOJHEHHble B COOTBETCTBUM € Hopmamun CHull, CI1 no
nobbiMm  HanpaBneHuam - TpybonpoBogbl (ropsune, XxonogHble), pesepByapbl,
CTpOUTEeNbCTBO U Np. Ecam y Bac cTonT BONpoC CKONbKO HyXHO BPOHA ana peweHuna
TOM WMAM WMHOW 334auM - 3aMNONAHUTE COOTBETCTBYHOLWMM 61aHK TennoTexHU4ecKoro
pacyeta M nNpuvwauMte ero Ham. Hawu cneuymanuctbl pafyT uvcyeprbiBatowme
pPEKOMEHZALMN N NPeaoCcTaBAT 0POPM/IEHHDbINM pacyeT co BCeEMWU AaHHbIMU. CKavaTb
6naHKNM  TennoTexHUYeckMx 3agaHni  Bbl moxeTe B pasgene TexHMYecKas
JoKkymeHTauma.

ABTOPCKMIA Hag3op Ha 3Tane MOHTaXa (HaHeceHuA) Tenaou3oNALMOHHOIO
noKpbITMA BPOHA.

ObyyeHne Bawumx cneunanmctoB no paboTte € XKUOKMMU TENNOMU30NALNOHHBIMU

nokpbituammn cepum BPOHA c Bbigayen cepTuduKata O MNPOXOXKAEHUU 0byyeHus.
YTouHANTe rpaduK nposegeHma obyvyeHna y Halwmx CNeymanmncTos.
Cunammn UNUTO BPOHA, a Takxe cunamum  COTPYAHUKOB  MHOTOYUCAEHHbIX
MpeactaButenocts, Aunepcknx u  OUCTPUOLIOTOPCKUX LIEHTPOB, OCYLLECTBAAETCA
HaHeceHMe TecToBbIX 06pa3u0B MOKPbITUA Ha OObEKTax 3aKasumKa C nocaenytomm
3amepom 3GPEeKTUBHOCTU TENTIOU30NALMOHHOIO NOKPbLITUA.

CTOUT OTMETUTb, YTO AN HAC HET HEBbINONHMMBbIX 3343y - 3a roapl paboTbl ¢
HKUOKUMU KEPAaMUYECKMMU TENAOU30NALNOHHBIMU NOKPpbITUAMKM BPOHA Mmbl nonyunaun
6oraTbi/ OnbIT Kak B 061acTU NOHMMaHUA GU3NKU NPOLLECCOB U MPUHLMMNOB AENCTBUA
MmaTepuana, TaK W MNPAKTUYECKUX HABbIKOB €ro MNpPUMEHEHUA U 0CobeHHOoCTeM
aKcnayaTauuu.



http://www.nano34.ru/technical_documentation/
http://www.nano34.ru/technical_documentation/
http://www.nano34.ru/technical_documentation/
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CPABHUTE/IbHAA TAB/IMLIA SKOHOMMWYECKOW 3P DEKTUBHOCTU
MCMNONb30BAHMA B Ka4ecTBe TeN/ION30AALMOHHOIO MaTepurasia MMHEPA/IbHOM
BaTbl U CBEPXTOHKOW Tenaousonauumn bpoHs Ha npumepe yyacTKa
Tpybonposoaa Ay 159mm annHoii 1 n.m., Temnepatypa 100°C, TemnepaTypa
OKpyKatouwen cpeapbl -30°C

HanmeHoBaHMe noKasartens MwuHepanbH bpoHa PasHuua
aA BaTa (%)

T
o/lWMHa cnoa™ (96 7%)

0,040
(97,6%)

CTOMMOCTb MOHTaXKa, BKAOYaA 1000
’ Jn.m. =1200** = ko
CTOMMOCTb MaTepuranos 1 pabot W 00 600 (50%)

TennonpoBoAHOCTb Btm/°C 0,041 0,001

CpokK aKkcnayaTtaumm net 5 15 10

KKasi/u m 76,4 55,9 20,5

Tennonotepwu (Tkan/um)  (0,0000764) (0,0000559) (36,8%)

TennonoTtepu B OTONUTENbHbIN
nepuoa
(215cyTOK ® 244aca =
51604acoB***)
C 04HOrO M.M.

kkan/51604 394 224 288 444 105 780
M (0,394 Tkan) (0,288 Tkan)  (36,8%)

1. Ucxoaa 13 gaHHbIX Tabanupl BUAHO, YTO SKOHOMUA MPU MOHTAXKE TENIOU301ALUM
BpoHs moxeT  cocTaBnATb 4o 50% 3a cueT manoi TPyA0EMKOCTU paboT 1 CPOKOB ee
HaHeceHus.

Hanpumep, ana tpybonposoaa 100 n.m. CTOMMOCTb MOHTAKa, BK/OYas CTOMMOCTb
MaTepnanos TENI0U30NALUN COCTABUT:

MwH.BaTa: 100 n.m. - 1200 py6./n.m. = 120 000 py6. BpoHs: 100 n.m. - 600 py6./n.m. =
60 000 py6.
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2. TennonoTtepu B oTonuTenbHbIA nepunog (5160 yacoB) c 04HOro NOFOHHOrO MeTpa
TpybonpoBoaa, Npu UCMNO/Ib30BaHMKN N30NALMKN BpOHA ToAWMHON cnoa 2mm, Ha 36,8%
(nnn Ha 0,106 MKan) HUXKe NO CPaBHEHUIO C U30aALNEN MUHEPAIbHOWN BaTOMN.

Hanpumep, ans Tpybonposoaa 100 n.m. TensonoTepu CocTaBAT:

MwuH.BaTa: 0,394 (Mkan/51604 m) - 100 (m) - 640,7 (py6./Tkan) = 25 244 py6./51604 BpoHs:
0,288 (M'kan/51604 m) - 100 (m) - 640,7 (py6./Tkan) = 18 452 py6./51604

DKOHOMMA 32 OTOMUTENbHbIN NEPUOA, NPU UCNONAb30BAHUM U30aALNK BpOoHA, cOCTaBUT 6
800 pyb., uto Ha 36,85% MeHbLLE YeM NPU UCMO/Ib30BAHMKN B KAYecTBe
TENI0OM301ALUMOHHOIO MaTepmana mmHepanbHon Batbl. UTOIMO: IKOHOMMA NPU MOHTaXKe
60 000 py6. + sKoHOMMKA 33 oTONUTENbHbIN Nepuog 6 800 py6.=66800 py6.

Taknm o6pasom, Mcnonb3oBaHme
CBEPXTOHKOM Tennomsonaumm bpoHsa
NO3BOJIAETNONYYNUTb SIKOHOMMUIO He

TONBbKO NMPU MOHTArKe, HO U nocne
HaHeceHuA, cpasy B Npouecce 3Kc-
nayataumun. YUnTblBaa BblWEN3NOXKEHHOE,
a TaK Xe CPOK 3KcnayaTaunum matepmana
BpoHAa, moxxHo caenaTtb BbIBO/, uto

MaTepuan BbICOKOIDPEKTUBEH HE TONBKO e

o -
no ceonm TennopmsnyeckMm CBOMCTBAM, "“"°”,'3y‘;’2§5‘;'§ l)l’ll }l

HO M C 3KOHOMUYECKOM TOUKHM 3peHna. OLVHKOBAHHOE XENE30 CBEPXTOHKAA TEMAOH30AALKA

* - TonwmHa cnos bpoHs paccumMTaHa ucxogAa U3 pacxoga matepuana 1n Ha 1 m2
TonwuHom 1 mm. Takmum obpasom, ans Ay 159mm (1 n.m. = 0,5M2) TonwmHa cnos
COCTaBUT 2 MM. Pac4yeT TonwmHbl nsonaumm ncxoga ns Hopm CHull 41-103-2000 noKasan
TONWMHY cnoa bpoHa 1,6 mm.

** - nna HoBbIX TPYOONPOBOAOB, HE TPEOYIOLWNX AEMOHTAXKa CTapon N30aALUN

*** _ KON1-BO CYTOK OTONUTE/IbHOTO Neproaa No AaHHbIM caliTa BepxHe-Bosrkckoro YIMC
http://www.meteo.nnov.ru/
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CpaBHuTenbHana Tabanua cMeTHOM CTOMMOCTM MOHTa)Ka TEN/IOU30NALUN
Ha Npumepe NPUMEHEHNA MUHEPAZIOBATHbIX N/IUT U CBEPXTOHKOMN
Tennousonauumn bpoHs (3KoHomHuyecKoe 060cHOBaHuMe)
PacueTbl nponsseaeHbl A1A NAHENbHOMO A0MA, HAXOAALLErocA B 3KCNAyaTaLum.
N3onnpyemasa nnowagb — 100 m2. Cneayet yvecTb, YTO pacyeTbl NPOM3BOAUAUCL ANA 3
3Ta’Ka 34aHuMA, T.e. CMeTHaA CTOMMOCTb ANA KaxKA0ro BapuaHTa nsonauum byget
NPONOPLMOHANbHO YBENYMBATLCA C YBENNMYEHMEM BbICOTbI MPOM3BOAMMbIX PaboT.

CmeTHaAa CTOMMOCTb

MwuHepanoBaTHble NAUTDI BpoHs
Oo6uw.
HanmeHoBaHue Kon ) HanmeHoBaHue Kon- crommocr
pabort un 3atpar o pabort u 3atpar BO b,
' py6.

1. U3onauma noKpbITMii 1 100m?
D@ nepekpbiTUii n3genuamm us (16,7m 98373,76
BOJIOKHUCTbIX MaTepmanos.  3)

1. OuncTKa NOBEPXHOCTH
LeTKamm

100m> 8551,16

2. LUTyKaTypKa no ceTke 6e3 2. OrpyHTOBKA HETOHHbIX
YCTPOMCTBA KapKaca, 100m? 39210,78 NOBEPXHOCTEN TPYHT - 100m? 1688,24
yAy4vlWweHHan wnatneskomn 30 - 0010
3. Okpacka ¢pacagos c necos 3. Okpacka ¢pacaga c necos
Mo NOAroTOB/NEHHOM 100m? 3119,97 cBepxTOHKOM M3onaumenn 100m? 37954,56
NOBEPXHOCTHU BpoHA
4. OkpacKa pacagos c
IeCOB CUNMKATHAA

100m> 7309,84

8 m.4. 8CrIoMo2amesibHble Mamepuasbl 8 m.4. 8CrIOMo2amesibHble Mamepuarsl
17,03 KoOHTaKT - 6eTOH -

YTennuteno s 34425,71 15,4n 880,88
M rPYHTOBKa « KOHTaKT»

1200w CBepxTOHKaA
AHKepa . 42484,80 Tennousonauma bpoHa-  100n 36271,00
dacapg

Pactsop M100 3,1 7319,1 Kpacku cunukaTHble ASKr 5720,34
N\3

[BO34M CTpOUTENbHbIE 2,5 148,10 Knpgkoctb 23Kr 199,54
Kr rmapodpobumsunpytoulan
KK -10
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108m

CeTKa pabuua 15x15 ) 6480,00

Kpacku sogo-
3MY/IbCUOHHbIE

38kr  2479,69

B m.4y. mpydossie 3ampameol:

Tpynosble pecypcsl 149,36

Mall-
CTpOVITeﬂ bHbl€ MalLUUHDbI
Yachbl

UToro no cmete

140704,51

(cymma n. 1-3)
HaknagHble pacxoapl

100%
(tennounsonsy,. pabotbl)

16162,00

HaknagHble pacxoapbl

105%
(oTaenouH. pabothbi)

12330,00

UToro: 169197,00

CmeTHas
npubbinb(Tennonsonsadu,.
paboTbl)

70% 12036,00

CmeTHas npubbiab

o)
(oToenoyH. Pabotbi) B

6871,00

NToro cmetHOM npmnbbinm 18906,00

WUroro: 188103,00

HAOC 18% 33859,00

BCEFO 221962py6

2219,62py

CroumocTb 1m? 6

B m.u. mpydossie 3ampameol:

Tpynosble pecypchl 34,65

CTpOMTeﬂbH blé MalLlUNHbI

1,93
Yacbl

NToro no cmeTte

(cymma n. 1-4) 55503,80

HaknagHble pacxoapl

90%
(tennounsonsu,. pabotbl)

7074,04

HaknagHble pacxoapl

105%
(oTaenoyH. pabortbl)

2654,60

UToro: 65232,44

CmeTHaA
Npubbinb(Tennonsonau.
paboTbl)

70% 5528,04

CmeTHas npmbbinb

(o)
(otnenouH. PaboTbl) T

1397,08

NToro cmetHoM npubbinu 6925,12

TpaHcNopTHbIE pacxoabl 3015,02

HUToro: 75172,58

HOC 18% 13531,06
88703,64p

BCETO V6.

CroumocTb 1m? 887,04py6.
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Bbigo0:

NpY NPUMEHEHMN CBEPXTOHKOIO Tenaoun3onsatopa bpoHa nonydyaem cnenytoLlyto
3KOHOMMIO:

- TPYAOBbIX pecypcax Ha 114,71 yen.- yacos (Ha 77% meHblLue)

- CTPOUTENbHbIX MawWKMH Ha 1,07 maw.- Yacos (Ha 36% meHblLue)

- B MaTepuanax Ha 502,66 py6./m2 (Ha 54% pewesne)

- B 06Lei cmeTHOM cToumocTu pabot Ha 1332,6 py6./m2 (Ha 60% pewesne)
Ncnonb3oBaHMe CBEPXTOHKOIO Tenaomsonsatopa bpoHa no3sonset 4obuUTbCA Tex xe
pe3ynbTaToB NO TENI0PMU3NYECKMM CBOMCTBAM, YTO M TPAAULMOHHbIE MAaTEPUaAbI, HO C
60/1bLLION S3KOHOMWYECKOW BbIrOAOM NpU pacyeTe obuler cmeTHOM ctommocTu. Mpu
3TOM TaK }Ke caeayeT yumTbiBaTb CPOK 3KcnayaTaunm matepumanos (15 net bpoHa; 5-7
NIeT MMHEepanoBaTHbIe NNTbI), BO3MOXXHOCTb MPOBECTU PEMOHT (BpOHA — PEMOHT Nerko
BbIMO/JIHUM; NAUTbI — MPAKTUYECKM HEBbINOIHUM), CTOMKOCTb MaTEPMA/IOB K NOFrOAHbIM
ycnoBusam (BpoHA — CTOEK; NAUTbl — TEPAIOT CBOMCTBA Npu Habope Bnaru), acTeTMYHOCTb
n 1.4. CBEpPXTOHKUM Tenaomnsonatop bpoHa ®Pacag nmeeTt nokasartesb
NapoOnNpPOHULLIAEMOCTM TaKOM XKe KaK Y XenesobeToHa. Jlerko HAHOCUTCA B OAUH C/I0N,
TO/IWMHbI KOTOPOro A0CTaTOYHO 1-1,5 mm. He TOKcmn4yeH, aHTUBaHA4aNeH, CTOEK K
YyNbTPadNONEeTOBOMY U3/TYYEHUIO N AONTOBEYEH.

TPAAMUHOHHbIi I;P@“ |

yTennutenb
CBEPXTOHKAA TEIIMIINMIIIII

/ Ana ynyywenns apresum K

NOBEPXHOCTU peKOMeHayem
IITYKATYPKA MO CETKE UCNoNb30BaTh rPYHTOBKY

MATbI MTPOLUUBHbIE

OACAZHASA KPACKA BPOHA OACAL
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Ta6m4u,a CpaBHEHUA aHa/IOTUYHbIX MaTepnanos

MaTtepuanbi

CrpaHa
npoussoauTenb

KoagpdpuumeHr
TenaonpoBoaHO
CcTH

NMoareepKAaeHU
e
TenaonpoBoaHO
CcTH

MaponpoHuuyae
MOCTb

MaKcumanbHbIM
cnom 3a 24 yaca

JInHenHoe
pacTaxeHue

HeobxoanmocTb
NoAroTOBKM
MeTaNINYEeCcKo
NoOBEpPXHOCTU

0,001 Bt/m
°C

MNoatsepxa,
eH
NPOTOKONO
m BonrTACY

0,03 mr/m y
Ma

Heobxoanm
a

BbpoHAa
AHTUKOp

0,001 Bt/m
°C

MNopgTreepxae
H
NPOTOKO/IOM
BonrlTACY

0,004 mr/m 4
Ma

HeTt
HeobxoaMmo
cTH

Poccumcku
M aHanor

0,002 -
0,007 Bt/m°C

He
noarsepxaée
H

???90
Mpamm/m2/y
ac ???

0,4 mm

Heobxoamnma

AmepuKaH
CKui
aHanor

0,001 Bt/m
°C

He
noATBEPXA,
éH

0,004 mr/m
ylla

Heobxoanm
a
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TennoBusnoHHaa cbemka npunbopom DALI-700E tennousonatopa 6POHA

2358

217.0
1874 4

177.8 %

1883 =

1387 =

118.1 4

8.5
799
60.4
408

Temnepatypa

TennounsonsaTop NO3BONSET MPUKOCHOBEHUE K
HarpeBaTe/IbHOMY 3/IEMEHTY Kak MUHUMYM 10
10 cek. 6e3 Bpega oA 340p0BbA.

HarpeBaTenbHbI 3neMeHT 6bITOBOM
3NEKTPONANTKKN Bbl NOKPLIT CI0EM
Tennonsonatopa POHA TonwmHom 2 mm.
Temnepatypa NOBEPXHOCTH
HarpeBaTeNIbHOIO 3/IEMEHTA, HE MOKPbITON
TEeN/IOU30NALNOHHbBIM MOKPbITUEM,
cocTasnseT B cpeaHem no obnactu 210 rpag
C, makcumanbHas - okono 225 rpag C.
Temnepatypa NOBepPXHOCTH
HarpeBaTe/IbHOro 3/1IEMEHTA, MOKPbLITOM
TENNOUN30NALNOHHBIM MOKPbLITUEM,
cocTaBnaeT B cpegHem no obnactu 133 rpag,
C, makcmanbHas - okono 135 rpaaC.

Ha Tepmorpamme BugHbl cneabl
NPUKOCHOBEHUA B TeueHUe 20 ceKyHA,
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PekomeHpgauunm no onpeaeneHUo TONLWMHDbI
uakunx Kepamuueckux Ten10M3oNALNOHHDbIX NOKPbITUN cepun BpoHA U
moaudUKaumii ana npumeHeHUa Ha ¢pacagax 34aHUN

MpUMeHeHME KNOKNX KEPAMUYECKUX TENNON3O0NALUMOHHBIX MOKPbITUN CEpUU
BpoHAa HaueneHo ana obecneyeHms aHepProaPpGeKTUBHOCTU, AOCTUKEHMUS
HOPMWPOBAHHbIX TEMNIONOTEPDL, YCTPAHEHUA Npobem C
KoHAeHcaToobpasoBaHuem u np. Ana KOPPEKTHOro onpeaeneHna Heobxogmmoro
Ko/anyecTBa NoKpbITUA bpoHa Pacap ona pelleHma 3a4a4 No yTenaeHuto
Orpa*kAatoLWwmx N HECYLLIMX KOHCTPYKLUNIM 343aHUN U COOPYKEHUM XKNNOTO,
NPOMbILNEHHOT0, aAMUHUCTPATUBHO-ObITOBOIrO Ha3HaYeHNSA PEKOMEHAYEM:

[NnAa KOppeKTHOro onpeaeneHmna ToNWMHbI NOKPbITUA BPOHA npoBecTH
TENNOTEXHUYECKNI pacyeT. B ciydyae HeobXxoAMMOCTU HaLLM CNeLnanmcThbl
NPOBOAAT TENNOTEXHMYECKNE pacyeTbl TONLWMHbI NOKPbITUA BPOHA B
cooTBeTcTBUM ¢ Hopmamum CHulM 23-02-2003. (JaHHana ycayra npeaocTaBaaeTcs
6ecnnaTtHo). Heobxoanmo 3anonHUTb 61aHK 3agaHNA (MOXKHO CKayaTb Ha Hallem
canTe - http://www.nano34.ru/technical documentation ) n npucnaatb Ham Ha
3N1EKTPOHHYIO NOYTY UAKn daKc;

Haw onbIT B pelweHnn 3a4a4 TeNA0BOMN N30IALMN PA3INYHbIX OOBEKTOB
No3BO/ISIET AaBaTb IMNUPUYECKME AaHHbIE NO TO/LWNHE HEOBXOAMMOTO C/10A
BpoHa dacaa;:

a) Ana peweHna npobaembl «XONOAHOM CTEHbI» U CO34aHUA KOMPOPTHLIX ANA
NPOXMBAHMA TeEMNepPATyp, KaK NpaBuao, goctatodHo 1-1,5 mm bpoHa Pacapa;

6) Ans peweHns npobaem BHYTPEHHErO KOHAEHCMPOBAHUA, KaK NPaBuUNo,
AO0CTaTo4HO 1,5-2,5 mm;

B) [AnA peweHnsa npobaembl NPoOMepP3aHMA, Kak NpPaBMao, 4OCTAaTOYHO 2,5-3,5 mm.



http://www.nano34.ru/technical_documentation
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Tabanua npubamkeHHOro pacueTa TONALWMHbI NOKPbITUA
TenA0M30M1ALMOHHOro NOKpbITUA bpoHAa dacap anAa ysennyeHus
Tenno03alunTbl CTEH B COOTBETCTBUMU € TpeboBaHnamu CHuM 23-02-2003

2,31 2,75
400 1,83 2,2
530 1,42 1,65
670 0,81 1,1

250 1,65 2,2
350 1,33 1,65

200 2,21 2,75
Kepamsutober 300 1.87 22

23] 400 1,37 1,65

200 2,04 2,75
MeHobeToH 300 1,56 1,65
400 1,22 1,1

100 1,72 2,2
150 1,47
200 0,64 1,1

04 2,13
0,6 1,78 2,2
0,8 1,54 2,2
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PekomeHaauMm No onpeaenieHUIo TONLWMUHDI
YKMAKOro Kepamunuyeckoro Ten/10M3oNAaLMoOHHOro NOKpbITUA cepumn bpoHsa u
moandUKauun ana npumMmeHeHun Ha Tpybonposoaax n o6opyaoBaHmm

MpUMeHEeHMEe XUAKUX KepaMMUYECKMX TEMNTION30NALMOHHbIX NOKPLITUIA cepun BpoHsa
HaueneHo ana obecneyeHma sHeproadPekTUBHOCTU, AOCTUNKEHNS HOPMUPOBAHHbIX
TensionoTepb M yCc/10BMI NO obecnevyeHnto 6esonacHocTu Tpyaa. NS KOPPEKTHOro
onpeaeneHna HeobXoAMMOro KONMYecTBa NOKPbLITUA AN pelleHns 3a4a4 No YyTenNeHuo
TpybonpoBOoAOB ropAYero BOAOCHA6KEHNS U OTONNEHUSA, TEXHOJIOTUYECKOTO
0bopyaoBaHUA U T.A. PEKOMEHAYEM:

[nA KOPPEKTHOro onpeaesieHns TONWMHbI NOKPbITUA BPpoHA npoBecTn
TeNn/JIOTEXHUYECKUI pacyeT. B cnyyae HeobXoAMMOCTM HalLKM cneumanmcTbl NpoBoaaT
Ten/JIoOTEXHUYECKME pPacyeTbl TONLLMHbI MOKPbITUS BPOHA B COOTBETCTBUM C HOPMaMM
CHwuM 41-03-2003, CM 41-103-2000. (daHHaA ycnyra npeaoctasaseTca 6ecnnatHo).
Heobxoanmo 3ano/iHUTb 6/1aHK 3a4aHMA (MOXHO CKayaTb Ha Hallem cauTe -
http://www.nano34.ru/technical documentation ) u npucnaaTb Ham Ha 3NEKTPOHHYIO
nouTy unm pakc;

Haw onbIT B pelieHnn 3a4a4 Ten10BON M30N58LUNM PA3/INYHbBIX 0OBEKTOB NO3BONAET
[aBaTb SMNUPUYECKME AaHHble NO ToNLWMHE Heobxoanumoro cnosa bpoHa:

Tabaunua npubaunkeHHOro pacueta TONLWMHbI NOKPbITUA TENNOU30NALUOHHOIO
NoKpbiTUA BpoHa Ha TpybonpoBoaax oTonneHUA U BOAOCHA6XKEeHUA ANA CHUXKEHUA
TennonoTtepb B COOTBETCTBUM ¢ TpeboBaHuammu CHul 41-03-2003 n CM 41-103-2000

0-40 1 0,46 L1

40/45 — 80-85 1 1,04 1,1
80/85-100/110 1,5 1,56 1,65
100/110 - 160/180* 1.97 2,2
160/180 — 200/210* 2,79 3,3

200/210 - 260* 3,92 4,4



http://www.nano34.ru/technical_documentation
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Tabnuua cHUXKeHMA TemnepaTypbl Ha NOBEPXHOCTU MeTaNIMyecKoro Tpybonposoga @
150 mm B cOOTBETCTBUM C TPpeboBaHUAMM
CHuN 41-03-2003; CHuM I-I.7-62; FOCT 8732-58*; NOCT 87.31-58
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Koneposka marepuana bPOHA

YunTbiBas onpeneneHHble OrpaHUYeHus, CBA3aHHbIE C HEBO3MOXHOCTbIO MPUMEHEHMUA
Pa3/IMUYHbIX PUHMLLHBIX NOKPbLITUI NOBepx cnos bpoHsa, ana
npuaaHns HeobxoaMMOro LUBETOBOMO PELEHUA PEKOMEHAYETCA MCNO/b30BaTb
KO/JIepOBOYHbIE MacTbl.

KonepoBKa CBEPXTOHKOM Tenionsonsaunm bpoHsa Bo3mMorKHa ¢ cobntogeHmem
cneayowmx yCioBUn:

TennonsonAuMoHHOE NOKpbITUE BpoHA AONYCKAaeT BOSMOXHOCTb KONIEPOBKMN BOAHbIMU
MUIMEHTHbIMM NacTaMK B Pas/inyHble useTa. HeobxoamMmo ncnonb3oBaTb MMEHHO NacTbl
ANA aKPUNOBbIX BOAHO-ANCMEPCUOHHbIX JIKM;

[Onsa nonyyeHUsa rapaHTUPOBAHHOIO KaYecTBa, KO1IePOBaTb Iyylle BCEro MUrMeHTHbIMM
nacTaMu U3BeCTHbIX PUPM-NpounsBoanTenen, Takmx Kak: Luconyl (BASF, lepmaHus),
Unisperse S/E (Ciba, LLsenuapwus), Cromshade (Eurocolori S.r.l.), Cumdonua (Tikkurila),
Holcolex (Holand Colours Hungaria Kft, BeHrpus);

KoneposaTb Heob6xoanMMO nocnesHUm TEXHONOTMYECKMA CION HaHeCEHUA ANA TOTO,
4yTObbl HE CHMXKATb 3PPEKTUBHOCTb TEMTON30IALNUOHHbBIX CBOMCTB NOKPbLITUS;

KonepoBaTb HEO6X0AMMO B NacTeNbHble (He HACbILWEHHbIE) LBETA, YTOObI TaKXKe He
N3MEHSATb TeNN0PU3NYECKUX CBONCTB MOKPLITUA BpoHA. MaKkcumaibHas KOHLUEHTpaumn
Kosiepa B MaTepunane bpoHsa — He 6onee 1%;

Mpu KONepoBKe NepemellMBaHMe AOKHO NponcxoguTb He boicTpee 100 o6opoToB B
MWHYTY. BO3MOXHa KonepoBKa B BUOPALMOHHbIX MallMHaXx, HO AaHHbIN cnocob nmeet
MeHbLIYH0 3G PEKTUBHOCTb KOIEPOBKU MO CPAaBHEHUIO C 0ObIYHbIM NOMACTHLIM
nepemeLllnBaHNEM.

2 PSS s 4

Obpauaem Bawe BHMMaAHME, YTO MOMMMO AaHHbIX PEKOMeHAALUMM HeobxoaMmo
cobnoaaTh MHCTPYKUMKM No paboTe ¢ NoKpbITUAMUK cepumn BpoHs.
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Ceptudumkauyma rennomsonauyum bPOHA
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CHCTEMA JI0BPOBOARHOR CEPTHOMKAILKK
PECC H KAYECTBO"

PECHCTPAUHONHBI e POCC RU,3594.04X200
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www.nano34.ru




