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CBEPXTOHKAA TENAOW3ONALMKA

NPESEHTALUA TENTOU3ONALUNUN BPOHA

Bonrorpagckuii MHHOBaUMOHHbIA PecypcHbiK LleHTp npeanaraetr Bam pa3paboTtky
POCCUMCKUX YYEHbIX — MKUAKUA KepaMMUYECKMA TEeNN0M30NALUMOHHBIN MmaTepuan BpoHs,
NPeBoCXo4AWMI N0  CBOMM  TennopM3MYECKMM  CBOMCTBAM  M3BECTHble  aHANorW.
CobcTBEHHOE  NPOM3BOACTBO, BbICOKOKAYECTBEHHOE  MMMOPTHOE  Cbipbe€  NMAEPOB
XMMUYECKON MHAYCTPUN U NUOEPCKUIA 0O6bem npoaark, NO3BONAET NPEANONUTb HalUm
KAMeHTamM becnpeueneHTHY0 ansa Poccum LeHy M 3KCKAHO3MBHYHO MHENKY MogudpUKauuni
CBEPXTOHKMX TeNaoM301aTopoB BpoHsa. M 3To Npu cambix CTabUNbHbIX U COOTBETCTBYHOLLUX
3aAB/NIEHHbIM XAaPAaKTEPUCTUKAM MOKa3aTenax. Tak e, He NUWHMM byaeT 3ameTuTb, YTO
CMIAMM HaLLMX TEXHUYECKUX CMELManncToB pas3pabaTtbiBaivcb M 3aNyCKaAUCb B CEPUMNHOE
NPOM3BOACTBO TaKME aHaNOrM KaK CBEPXTOHKasA Tennaoumsonsauua BpoHs W XKuOKui
TENA0M30N1ATOP aNbdaTek.

Haw matepman umeeT MNONHbIA NaKeT HeobxoAMMbIX CepTUOUKATOB WM MOJIHOCTbIO
COOTBETCTBYET 3asiIB/IEHHbIM TEXHMYECKMM MapameTpam.

CBEPXTOHKMIN XKUOKUIMA Tennousonatop BpoHA COCTOMT M3 BbICOKOKAYECTBEHHOTO
aKpMNIOBOTO CBA3YHOLWEro, OPUIMHANBbHOM pPa3paboTaHHOM KOMMO3MUMM KaTanM3aToposB
N GUKCATOPOB, KEPAMMUYECKUX CBEPXTOHKOCTEHHbIX MUKpOCdep C paspaXKEHHbIM BO3AYXOM.
MomMMMO OCHOBHOrO COCTaBa B MaTepuan BBOAATCA CneumanbHble A006aBKKM, KOTOpble
WCKNIOYAIOT MOABNEHWE KOPPO3UM Ha NOBEPXHOCTM MeTanna u obpasoBaHue rpubka
B YC/IOBUSAX MOBbILEHHOW BAAXKHOCTU HA BETOHHbIX MOBEPXHOCTAX. OTa KOMOMHaLMA aenaeT
maTepuan  Nerkum, TMBKUM, pacTaKUMbiM, o0bnagatoWwmm  OTAMYHOW  aare3ven
K NOKPbIBaeMbIM NMOBEPXHOCTAM. MaTepran nNo KOHCUCTEHUUM HAaMOMMUHAOWMN 0BObIYHYIO
KpPacKy, ABNAETCA cycneHsven 6enoro uBeTa, KOTOPYH MOXHO HAHOCUTb Ha nwbyto
NoBepXxHOCTb. Mocne BbiCbixaHMA 0bpa3lyeTca 3nacTUYHOE NOIMMEPHOE NOKPbITUE, KOTOPOoe
ob6nagaetr  yHUKaNbHbIMM MO  CPABHEHUID C  TPAAUUMOHHBIMKU  U30/IATOPAMM
TEN/JION30/ALMOHHBIMW  CBOMCTBAaMM W obecneymMBaeT aHTUKOPPO3UMHYKO  3aLUMUTY.

YHUKaNbHOCTb  M30NALUMOHHbBIX CBOMCTB MaTepuana —  pe3ynbtaT WMHTEHCUMBHOTO
MOIEKY/IAPHOIO BO3AENCTBMA Pa3pPEKEHHOTO BO34yxXa, HAaXo4AWeEeroca B Nosbix chepax.
Kupgkunin Kepamuueckuii TENn/10M30NATOP BpoHsa BbICOKO3dPEKTUBEH

B Tensounsonaumm ¢acagoB 34aHUM, Kpbilw, BHYTPEHHUX CTEH, OTKOCOB OKOH, BETOHHbIX
nonos, TpybonpoBOAOB TropAYero W XONO4HOFO BOAOCHAOXKeHWs, NaponpoBOAOB,
BO34YXOBOAOB AN CUCTEM KOHAMLUMOHMPOBAHWUA, CUCTEM OXNAXKAEHWUA, PA3/UYHbIX
€MKOCTEN, UMCTEPH, Tpennepos, pedpuKepaTtopos MU T. M.
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OH ucnonb3lyeTca ANA UCKNKOYEHUA KOHAEHCaTa Ha Tpybax xonogHoro BoAOCHab»KeHums
N CHUXeHuA Tennonotepb cornacHo CHwull B cuctemax otonneHua. Tennousonatop
BpoHa 3akcnayatupyetca npu Temnepatypax oT — 60 C go + 260 C. CpoK cayxbbi
maTepuana ot 15 net. Ha cerogHAWHMN AEeHb HALW MAaTeEpPMAN NCNONb3YeTCA HA 0O beKTax
N NpeanpuATUAX PasHbIX chep AeATeNbHOCTH.

Kak paboTaeT matepuan ¢ TOUKU TeNN0PU3NKK?
HayHem ¢ mozo, ymo cywjecmeyem mpu cnocoba nepeda4yu menaomei:

1. TennonNpoBOAHOCTb — MNEPEHOC TEN/a0Tbl B TBEPAOM Tene 3a CYET KUHETUYECKOM
3HEepPrun MoneKkyn 1 aTomoB OT 6o/iee HAarpeToro K MeHee HarpeToMy y4acTky Tena.

2. KoHBeKUuMA — nepeHOC TensaoTbl B MMUAKOCTAX, rasax, CbiNyymx cpefax MNOTOKamMWu
CamMmoro BeuwiecrtBa.

3. JlyuncTtbit TennoobmeH (TennoBoe U3Ny4eHUEe) — INEeKTPOMArHUTHOE M3NyYeHue,

NCNyCKaemMoe BELLECTBOM M BO3HUKAIOLLEE 33 CYET €r0 BHYTPEHHEN SHEepPruun.
TepmogMHamMMKa — HayKa, M3yyalolWas 3aKoHbl B3auMmonpeobpasoBaHUA

M nepepaydnsHeprun. PesynbTaTom 3TUX NPOLLECCOB ABAAETCA TemmnepaTypHoe

paBHOBECKE BO BCEI cUCTEME.

MeTtoa n 3pPEeKTUBHOCTb, KAKUMU 4 )

n3onMpyloLWwmin matepman bnokmpyet TennoBou NOToK

nepepacnpegeneHue Tenna, T. e.
npoLecc TemMnepaTypHOro " . . . o
paBHOBECWA, 1 ONpeaenaeT KayecTso \
U30NALUN.

999

Kepamuyeckne mukpocpepbi
C pa3pA’KeHHbIM BO3yXOM

Tennootgaya — KOHBEKTUBHbIN UK
NYYUCTbIM TENN00BMEH meXKay
NMOBEPXHOCTbIO TBEPAOIO Tena m
OKpyKatowen cpeson. MHTEHCMBHOCTD

aToro TennoobmeHa xapaKrepusyerca R
Ko3pdnuMeHTOM TeNnNooTaauN.

YMeHbLUeHNe TennoBoro noTokKa
- J
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KnNaKknm Kepammyecknin TeN10M301ALNOHHbBIN MaTepuan BpoHA — CNoXKHaA,
MHOrOYypOBHEBaA CTPYKTYpa, B KOTOPOM CBOAATCA K MMHUMYMY BCe TPM cnocoba
nepenayn TennoTbl.

Kepamunueckui tennonsonatop bpoHa Ha 80% cocTont ns mukpocoep,
COOTBETCTBEHHO TONbKO 20% CBA3YIOLWEro MOXKET NPOBOAMUTL TENOTY 3a CYET CBOEM
TennonpoBogHocTU. [lpyraa AoNA TeNA0Tbl NPUXOLUTCA HA KOHBEKUMIO N U3NyYeHune,
a NOCKONbKY B MUKpOChepe COAEPKUTCA PaspsarKeHHbIM BO34yX (nydwwmii nsonatop,
nocne Bakyyma), To notepu TennoTbl He BeNnKK. bonee Toro, 6narogapa ceoemy
CTPOEHMIO, MaTepuan obnafaeT HU3KOW TENIOOTAAYEN C MOBEPXHOCTHU, YTO U UrpaeT
peLLaloLLyto poab B ero Tennodusmnke.

Taknm obpasom, HeobxoanMMmo pa3aenaTb ABa TEPMMUHA: YTennmtenb
n TennounsonsaTop, T. K. B 3TUX MaTepuanax pasimyHa pusmKa npoTekaHua npouecca
nepeaayv TennoThbl:

yTenamTenb — NpUHLUMN paboTbl OCHOBaH Ha TeN0NpPoBOAHOCTU MaTepuana
(MWH.NAKTA)

TENA0M301ATOP — B Honbluel mepe Ha pU3MNKe BOJH.

3PDEKTUBHOCTb YTENUTENS HANPAMYH 3aBUCUT OT TO/ILLNHbI: YEM TOJILLLE C/ION
yTeENANTENA, TEM NydLUE.

TonwmHa Tenn10mn301ALMOHHOIO CNOA CBEPXTOHKOrO Tenaounsonatopa bpoHsa
BapbupyeTca oT 1 o 6 mm, Nnocneaytollee yBennyeHmne NpakTMYeckn He BANAET Ha ero
3pPEeKTUBHOCTD.

Ha cerogHs, xunakaa tennomsonaumna bpoHa nmeet
cnepytolme NpomMblWAeHHble MoanduKkaunum —

1. BpoHa Knaccuk

Ba3oBaa moandmKauma — ny4ywan Kuakana
TENI0Bas U301ALMA, C KOTOPOM Bbl paboTanu.
ABnAaeTtca nneHkoobpasyetowen moandukaumen,
No3BOASIET N30/IMPOBATb 06BEKTLI C TEMNEPATYPOM
nosepxHoctn o +200 °C Ha NOCTOAHHOM OCHOBe.

i: — /,i'
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2. bpoHAa AHTUKOp

Bnepsble B Poccun pa3paboTaH yHMKaNbHbIN MaTepuan,
KOTOPbIM MOYXHO HAHOCUTb MPAMO Ha P*KaBYH NOBEPXHOCTb.
&« /loCTaTO4YHO NPOCTO YAANNTb METANINYECKON LWETKOM
«Cblpyto» (PbIXNYI0) P*KaBUYMHY, NOCAE YETO MOKHO HAHOCUTb jl)l’ i‘
Tennonsonaumo bpoHsa AHTUKOP, cobtoaan NHCTPYKLMIO.
Tennounsonauma bpoHa AHTUKOP ABAETCA
~ BbICOKOI()PEKTUBHBIM TENNOU3ONALMOHHBIM MOKPbITUEM,
C JONOJIHUTENbHBIMU AHTUKOPPO3UMHBIMK CBOMCTBAMMU, a He
TO/IbKO KOHCEPBAHTOM M MOAMPUKATOPOM KOPPO3UMW.
Bce TexHMYeCcKMe xapaKTepUCTUKK, TpeboBaHUA, MHCTPYKLMA
NO NPUMEHEHUNIO — KaK Y OCHOBHOro matepuana. lNpumeHeHne moandukaumm BpoHsa
AHTUKOP Npu TENIOM30NALMMU YIKE CYLLECTBYIOLWLMX KOHCTPYKLMI 1 TpybonpoBoaos
CYLLLECTBEHHO CHUXKAEeT TpyAo3aTpaTbl, NOCKO/IbKY He TpebyeT cneunanbHOM
NoAroToBKM paboyelt noBepxHOCTU. Tensonzonaumo BpoHa AHTUKOP MOXKHO
HaHOCUTb KaK NepBbI CNOK, a ANA NOCAeAYOWMX C10EB (B LLeNAX SKOHOMUKN) MOMKHO
MCNONb30BaTb «KNACCUYECKYIO» XKUAKYIO TENIOU30NALMIO.
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3. bpoHa 3uma

Bnepsble B Poccuu paspaboTtaH matepunan, C KOTOPbIM
MOXHO paboTtatb go -30 °C. Tennomnsonsaumna bpoHs 3uma
HOBeWLWanA pa3paboTKa B IMHEMKE CBEPXTOHKMUX KUOKUX
KepamMMnyeCcKux TenN0mn30NALMOHHBbIX MaTepuanos. B otanumm '])P " o
ot Bcex apyrmx KT maTtepunanos, npeacTtaBaeHHbIX Ha
POCCUIACKOM PbIHKE, PaboTbl MO HAHECEeHMIO MoandUKaLUm
BpoHAa 3uma moryT NnpoBOAUTbLCA NPU OTPULLATE/IbHbIX
TemnepaTtypax, go -30 °C., Torga Kak MMHUMaNbHasA
TemnepaTtypa HaHeceHMA 06bl4HbIX KKTM He moxKeT bbiTb
HuKe +5 °C. BpoHA 3uma COCTOUT U3 KOMMNO3ULMK CNeLmanbHbIX aKPUIOBbIX
NOJIMMEpPOB N ANCNEPTUPOBAHHbIX B HEM MUKPOTrPaHyn NEHOCTEKNA, a TaK e
NMUIMEHTUPYIOLLMX, AHTUNUPEHOBDIX, PEONOTMYECKNX U MHTMBUpPYOLWNX A0OABOK.

ﬂ
CBERXTohng rznnnnil‘""uu

Tenepb «3UMHMIA cnag» B CTpouTenbcTse Bam He cTpaweH!
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4. bpoHa Pacap

Bnepsble B Mnpe paspaboTtaH matepuan KOTOPbIA MOXKHO
HAHOCUTb CIOAMM TONLMHOM A0 1 MM 33 OAMH pa3, U
obnagatoLLnii NOBbILWEHHOW NAaPONPOHMLAEMOCTbIO. i;_;@__/,‘,"
| c B:(E" 2 wl”l”?unﬂ

AR TEMNO

[OTOBATCA K NPOMbILNEHHOMY BbINyCKY

(y*ke nmetotca nabopatopHble 0bpasLbl) moanduUKaummn —
AHTU KOHAeHcaT. C 6onbluelt BepOATHOCTbIO YCTpaHAET
obpa3oBaHMA KOHAEHCcaTa, Yem Knaccnyeckaa mogmdumkauma un
BCE CYLLECTBYHOLLME QHANOTH.

MogunduKkaumna BynkaH. CBEPXTOHKUI TENNOU30NALNOHHDBINA MaTepmnan ¢ pabounm
AnanasoHom Temnepatyp ao + 540 C.

Hawu npodykmel, co30aHHble Ha 6baze ornbima co30aHUA 0meYecmeeHHbIX AHA0208,
yyce 3apekomeHoosasuiue cebs Ha pbiHKe NPogeccUoHanbHOU Menaou3o0aayuuU, umerom
cnedyroujue npeumyu,ecmesa:

* MOXHO HaHOCUTb Ha MeTaN/, NNACTUK, BETOH, KUPNKY U ApYyrMe CTPOUTE/bHbIE
MaTepunasbl, a TakKe Ha 0bopyaoBaHUe, TPYbONpPoBOAbI M BO3AYXOBOAbI.

e IMmeloT nageanbHyo aaresunio K MeTanny, NAacTuky, NPonuaeHy, YTo No3sonseT
N30/1MPOBaTb NOKPbIBAEMYHO NOBEPXHOCTb OT AI0CTyNa BOAbI U BO3AyXa.

e He npoHuUaemsbl 414 BOAbl U HE NOABEPKEHbI BAUAHMUIO BOAHOIO pacTBopa CO/N.
MNoKpbITMA obecneumnBaoT 3aWNTY NOBEPXHOCTU OT BO3,£I,el71CTBVIF| Bnaru, aTMOCd)eprIX
OCaKOB U NMepenagoB TemnepaTtypbl.

* 3OPEKTUBHO CHMKAIOT TENNIONOTEPU M NOBbLIWAET aHTUKOPPO3NOHHYIO 3aLLUTY.
* [pefoxpaHAeT NOBEPXHOCTb OT 06pa30BaHUA KOHAEHCATA.

e CIoM NOKpbITMA TONWMHOM B 1 Mm obecneunBaeT Te e U30NALMOHHbIE CBOMCTBA, YTO
1 50 MM PY/IOHHOM M30NAUUM UM KUPNUYHAA KNagKa TonwmnHou B 1-1,5 Knupnuya.

® HaHocATCA HA NOBepPXHOCTb Ntoboi popmbl.
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® He co34atoT 4ONONHUTENbHOM Harpy3KM Ha HecyLime KOHCTPYKLUN.
e MNpenoTepalaeT TemnepaTtypHble gedpopmaunm MeTaIMYECKUX KOHCTPYKLMNA.
e OTpaxatT g0 85% ny4ncTomn saHepruu.

e ObecneumBatoT NOCTOSHHbIM AOCTYN K OCMOTPY U30/IMPOBaHHOM NOBEPXHOCTH
6e3 Heobx04MMOCTM OCTAaHOBKM NPOU3BOACTBA, MPOCTOEB, CBA3AHHbIX C PEMOHTOM,
n cbossmm B paboTe Npon3BoOACTBEHHOTO 060pyAOBaHMUA.

¢ He paspyuwatoTca nog sosgeincrsmem YO usnydeHums.

e bbicTpas npoueaypa HaHECEHUA MOKPbLITUIN CHUMKAET TPYA03aTPaThl
MO CPaBHEHWUIO C TPAAMULMOHHBbIMM U30NSTOPaMKU (Nerko 1 bbICTPO HaHOCATCA
KMCTbtO, annapaTtom 6e3B034yLHOro HaHeceHus).

e J/lerko peMoHTUPYIOTCA U BOCCTaHAB/MBAIOTCA.

* ABNAIOTCA U30ALMOHHBIM MaTepMasioM, KOTOpble He NoAAePHKMBAIOT ropeHune.
Mpu TemnepaTtype 260°C obyrnmsatotcs, npm 800°C pasnaratoTca € BblAeNEHUEM
OKWUCW yrnepoaa 1 OKMCHK a30Ta, YTO CNOCOOCTBYET 3aMeIeHMI0 PACMPOCTPaHEHUS
naameHu.

® DKO/IOrMYecKn 6e30nacHbl, HETOKCUYHbI, He coaepKaTt BpeaHbiX NeTy4ymnx
OopraHn4yecKux COE,D'MHEHVII‘;I.

e CTOMKM K LeoYam.

* BogopoaHbi nokasartens (pH) 8,5 — 9,5

* Bpemsa NONHOro BbICbIXaHUA 0A4HOro cnoA 24 yaca

* PacyeTHana TennonposoaHocTb npu 20°C 0, 001 Bt/m °C
* NlonHoCTbiO cepTUdULMpoBaHbl B Poccum.
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TemnepaTypHble peXXUMbl CBEPXTOHKOIA
Tennaousonauum bpoHs

Temnepartypa akcnayaTauumn ]" l) ll }l
CBEPXTOHKMNX TENNION30NALMOHHBbIX MOKPbITUN )

cepun BPOHA CBEPXTOHKAA TEMNOM3ONALHKA

. B NUKOBOM peXume
. (He 6onee 20 munyT)

O BN O CENEwEy B [YEE @ s

Temnepatypa HaHeceHnA l" l’ ll }l
CBEPXTOHKNX TEMNTON30NALNOHHbIX NOKPbITUNA )

cepumn bPOHA CBEPXTOHKAA TEMNNOM30NALMA

O s 0 ooy 8 MEEE 8 [Ty
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Ha poccuiicKom pblHKe B HacToswee BpemMa NpeacTaBNeHbl KUAKue
KepaMnyeckme TenIon30ALMOHHbIE MaTepuanbl, KOTOPble HAXoAAT CBOEro
notpebutena, 6narogapAa LWWPOKOM 06MaCTM NPUMEHEHUA W MPOCTOTE
MCNONb30BaHUA NpU HeboNbliMX 3aTpaTax Tpyda. Tak Kak npeasaraemble
MaTepuanbl B OCHOBHOM MPOM3BOAATCA 3a pybeom, OHM MMEIOT BbICOKYIO
CTOMMOCTb, YTO OFpaHMYMBAET BO3MOMKHOCTb MX MACCOBOMO MCMO/b30BaHMA
B CTpouTenbcTBe, aHepreTnke n KX u 1. a. Toraa Kak oTeyecTBEHHbIE aHANOMM
3a4acCTyl0 OCTaBASAIOT *KenaTb NYYLIEero, 1 CBOM «KAa4eCTBOM» U CBEPX BbICOKOM
HaLEeHKOM 33 «HOYy-Xay» BbI3blBAlOT HEraTMB M NpPeaB3ATOCTb Y KOHEYHOro
NONb30BaTE/A K XXUAKUM KEPAMUYECKMUM TEMNON30NALMOHHBIM MaTepranam.

MUAKNMA KOMNO3ULMOHHBLIA TENAOU30NALNOHHBIA MaTepuan bpoHa —
nepBbli NPOAYKT, KOTOpbIA pa3pabotaH B Poccmn no opurnHanbHOM
TEXHONOINM, npon3BOAUTCA n3 BbICOKOKAYeCTBEHHbIX MMMOPTHbIX
KOMMOHEHTOB W HE MMEEeT aHaN0roB MO COOTHOLWEHMIO LieHa-KayecTBo.
NMpoussoacteso Bonrorpagckoro WMHHoBauuoHHOro PecypcHoro LleHTpa
MO/IHOCTbIO CEPTUPUUMPOBAHO, YTO rapaHTUPYET CTabUNbHO BbICOKOE KAa4yeCcTBO
npoaykTa. fopAocTb 3a Haw NPoAyKT GOopMUpPYyeTcA M3 NO3UTUBHbLIX OLEHOK
M 6GnarogapHoOCTEM HAWMKX KAMEHTOB. HawuM KAMEHTbI NO  AOCTOMHCTBY
OLeHUBaT 6e3ynpeyHyto 3a51BNIEHHYIO n rapaHTUPOBAHHYIO
GYHKUMOHANbHOCTL M 0bpalatotcs K Ham BHOBb M BHOBb. Mbl ropgmmcs
KayeCTBOM Hallel NpoayKuum.
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MHKeHepHO TexHuueckunit Otaen BPOHA

Hawa KomnaHMA OKasblBaeT MOJIHYIO TeXHWUYECKYylo MNoALEepPXKKY no
TeNnNOU30ALUNOHHbIM NOKpbITUAM cepun BPOHA. B Hawem TexHnyeckom otaene Bbl
MOKeTe NoNYyYUTb:

[PamMoOTHble M MOJIHble KOHCYAbTauMM N6Oro ypoBHA HAYyMHAA OT ONUCaHUA
MaTepuana, 3aKaHYMBaA PeKoOMeHAAUMAMM NO NPOBEAEHUIO UCMbITAHUIA U OMbITOB.

TennoTexHUYecKkmMe pacyeTbl ANs onpeaeneHna HeobxoaMMOWM TONLWMHbBI U
KonuyectBa noKpbitus BPOHA pans pelweHuMs nocTaBaeHHOM 3aaauun. [puuem,
HECMOTPA Ha BbICOKY KBAaANDUKALMIO U CYLLECTBEHHbIN 06beM NOAOOHbIX pacyeTos
(B neHb o0b6pabaTbiBaeTcA nNopAgKa HECKONbKO  AECATKOB  pacvyeToB)  Mbl
npenocTaBnAemM [AaHHYH YCAyry coBeplleHHo 6ecnnaTtHo! Haww cneymanuctol
NnpeaocTaBAT TeNAOTEXHUYECKUE pacyeTbl, BbIMNOAHEHHbIE B COOTBETCTBUMU C
Hopmamu CHuM, CMN no nwbbim HanpasneHnam - TpybonpoBoabl (ropauue,
XONogHble), pe3epByapbl, CTPOUTENLCTBO M Np. Ecam y Bac cTOMT BONPOC CKOMIbKO
Hy>kHO BPOHA pna peweHua TOM UAN MHOM 3a4a4M - 3aMOIHUTE COOTBETCTBYHOLLUM
61aHK TEN/IOTEXHUYECKOTO pacyeTa M NpULAnNTe ero Ham. Hawwm cneumanucTsl gagyT
ncyepnbiBalOWMe pPeKOMEHZALMN U NPeaoCcTaBAT OPOPMIIEHHbIA pPacyeT Co BCEMMU
AaHHbIMK. CKayaTb ONaHKM TennoTexXHWYecKMX 3agaHui Bbl moxkeTe B pasgene
TexHnyeckaa [lokymeHTaumsa.

ABTOPCKMA HaA30p Ha 3Tane MOHTa)Ka (HaHeceHWA) Tennou3oNALUMOHHOrO
NoKpbITMA BPOHA.

Oby4yeHune Bawmx cneunannctos no pabote ¢ KUAKMMU TENI0U30NALNOHHbBIMMU

noKpbituamum cepun BPOHA c Bblgayen cepTuduMKata O NPOXOKAEHUM OOyYeHUA.
YTouHANTe rpadmK npoBeaeHns obyvyeHma y HalKMX CNeumanmncTos.
Cunammn  WUTO BPOHA, a TaKke cunamm COTPYAHUKOB  MHOFOYMC/IEHHbIX
Mpeactasutenbcts, Aunepcknx un AUCTPUOBIOTOPCKUX LEHTPOB, OCYLLECTBAAETCA
HaHeceHMe TecToBbiX 06pPa3LLOB NOKPbLITUA Ha 06bEKTAX 3aKa3uMKa C NOCAeayoLnM
3amepom 3G PeKTUBHOCTU TENION3ONALNOHHOTO NOKPbLITUA.

CTOUT OTMEeTUTb, YTO ANA HaC HeT HEeBbINONHMMbIX 33a4a4 - 3a rogpl PaboTbl C
HKUOKUMW  KepaMUYeCcKUMKU  TenAoU3O0NAUMOHHBIMM  NOKpbITAMM  BPOHA  mbl
nonyunnu 6Goratbld ONbIT Kak B 06/M1acTM NOHMMaHMA OU3UKU NPOLLECCOB W
NPUHLUMNOB AENCTBMA MATepuana, Tak U NPAKTUYECKUX HABbIKOB €ro NPUMEHEHUA U
ocobeHHOCTEN 3KCNAyaTaumu.



http://www.nano34.ru/technical_documentation/
http://www.nano34.ru/technical_documentation/
http://www.nano34.ru/technical_documentation/
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\ CPABHUTENIbHAA TAB/INLLA SKOHOMMWYECKOW 3ODEKTUBHOCTHU

> NCNO/Ib30BaHMA B KAYeCTBE TEMNI0OM30AALMOHHOIO MaTepmMana MMHEPAIbHOM
\\ BaTbl M CBEPXTOHKOM TeNnomn3onaummn bpoHsa Ha npumepe y4yacTKa

/_,;_ Tpybonposoga Ay 159mm gnnHom 1 n.m., temnepatypa 100°C, tfemnepatypa
T OKpyrKatowen cpeabl -30°C

. HaumeHoBaHue nokasarena MuHepanbH bpoHa Pa3Huua (%)
> & aA BaTa

TonwmHa cnosa*

(96 7%)
o 0,040
TennonpoBOAHOCTb Btm/°C 0,041 0,001 (97.6%)
CToMmoCTb MOHTaa, BK/1toYasn N % PP 1000
CTOMMOCTb MaTepnanos 1 paboT S =1200 =600 (50%)
CpoK aKkcnayaTaumu net 5 15 10
KKan/u m 76,4 55,9 20,5
Tennonotepu

(Tkan/u m) (0,0000764) (0,0000559) (36,8%)
TennonoTepu B OTOMNUTENbHbIN
nepuog,
(215cyTOK * 244aca = KKan/5160um
51604acoB***)
C O4HOrO M.M.

394 224 288 444 105 780
(0,394 Tkan) (0,288 lkan) (36,8%)

1. Wcxoga w13 AaHHbIX Tabauubl BMAHO, YTO 3SKOHOMMA MNPU  MOHTAXKe
Tensonsonaumm bpoHa moxeT  cocTaBnsaTb A0 50% 3a cyeT masion TPYA0EMKOCTH
paboT 1 CPOKOB ee HaHeceHMus.

Hanpumep, ana Tpybonposoga 100 n.m. CTOMMOCTb MOHTaXa, BKAOYasA CTOMMOCTb
MaTepunanoB TENNOU30NALMUM COCTABUT:

MwuH.BaTa: 100 n.m. - 1200 py6./n.m. = 120 000 py6. BpoHa: 100 n.m. - 600
py6./n.m. = 60 000 py6.
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2. TennonoTtepu B oTonNuTeNbHbIN Nepuog, (5160 YacoB) ¢ 0A4HOrO NOrOHHOrO MeTpa
Tpybonposoaa, Npu UCNOAb30BAHUM N30ALMKN BPOHA ToNWMHOM cnos 2mm, Ha 36,8%
(nnn Ha 0,106 Mkan) HUXKe NO CPAaBHEHUIO C U30ASILMEN MUHEPAIbHOM BATOM.
Hanpumep, ana Tpybonposoga 100 n.m. TensI0oNoTepmn COCTaBAT:

MwuH.BaTa: 0,394 (M'kan/51604 m) - 100 (m) - 640,7 (py6./Tkan) = 25 244 py6./51604
BpoHs: 0,288 (Mkan/51604 m) - 100 (m) - 640,7 (py6./Tkan) = 18 452 py6./51604
JKOHOMMA 33 OTONUTENbHbIN Nepunog, NPU UCNOAb30BaHMN U30aALUK BpoHSA, cocTaBuT
6 800 py6., 4to Ha 36,85% MeHbLLE YeM MPU UCNO/Ib30BAHUM B KauecTBe
TEN/ION30/IALMOHHOIO MaTepmana MnHepaabHou BaTel. UTOTO: SkOHOMMKA Npu
MoHTaxe 60 000 py6. + sSKoHOMMSA 33 oTONUTENbHbIN nepuog 6 800 py6.=66800 pyb.
TakMm 06pasom, Ucnosib3oBaHMe - -

CBEPXTOHKOM Tensionsonaunm bpoHsa
NO3BONAETNONYYUTb SKOHOMUIO HE

TONIbKO NPWU MOHTa¥e, HO 1 nocne -

HaHeceHusA, cpasy B NpoLecce IKc- ~ ﬂ ~
nayaTauun. YUuTbiBas BbILEN3NOXKEHHOE, ,

a TaK e CPOK 3KCnyaTauumn matepuana r,,,,,,T(mm,,,/

MATbI POLLUBHDIE
BpoHsa, moxHo caenaTb BbIBO/, uto frebiremasire l;l’ll }l
MaTepuan BbICOKOIGPEKTUBEH HE TOSIbKO PYGEPOUA
o OLMHKOBAHHOE XENE30 CBEPXTOHKAA TENAOH3OANAUMA
no ceomm TennoPpum3nyecknm cBOMCTBAM,

HO M C 3KOHOMMNYECKOM TOYKM 3peHnaA.

* - ToNwmMHa cnos bpoHs paccunTaHa ucxogAa U3 pacxoga matepuana 1a Ha 1 m2
TonwuHom 1 mm. Takum obpasom, ana Ay 159mm (1 n.m. = 0,5m2) TonwmHa cnos
COCTaBUT 2 MM. PacyeT TonLWwmHbI usonaumm ncxoga ns Hopm CHull 41-103-2000
NOKa3an TONWMHY cnoA bpoHa 1,6 mm.

** - ona HoBbIX TPYOONPOBOAOB, HE TPEDOYIOLWMX AEMOHTAXKa CTapoii U3onaumm
*** - KON-BO CYTOK OTONMUTENIBHOIO Nepuoaa No AaHHbIM caliTa BepxHe-BonxKckoro
YIMC http://www.meteo.nnov.ru/
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p € CpaBHUTeNbHAA TabanLa CMETHO CTOMMOCTU MOHTA)Ka TENJI0U30ALUN
~ Ha Npumepe NPUMEHEHMUA MUHEPANOBATHDbIX MNJIUT U CBEPXTOHKOM

Ny Tennousonauum bpoHsa (3KoHomuueckoe o60cHoBaHue)
@ PacueTbl Npou3BeaeHbl ANA NAHENbHOrO AOMA, HAXOAALLEroca B KCNAyaTaLuu.

@d Visonvpyemas nnowaab — 100 m2. CreayeT yyecTb, YTO pacyeTbl MPOn3BoAMAUCL Ana 3

/:\ 3Ta’ka 34aHuA, T.e. CMeTHasA CTOMMOCTb A/1A KaXKA0ro BapuaHTa usonauum byaet
P8 NponopUMOHANbHO YBENNUMBATLCA C YBEIMYEHNEM BbICOTbI MPOU3BOAUMbIX PaboT.
N
» € CmeTHaA CTOMMOCTb
A~ MuHepanosaTHble NAUTbI bpoHa
y €D 06wy o6,
¢ HanmeHoBaHue Kon- ) HanmeHoBaHue Kon- croumoctb
A CTOUM-Tb,
pabort 1 3atpar BO e pabort 1 3atpar BO ,
py6.

1. U3onauma nokpbitui n - 100m?

nepeKkpbITUn usaenmamm ns (16,7m 98373,76 1. Oumcrra nosepxrocti

100m* 8551,16

5 LeTKamm
BO/IOKHUCTbIX MaTepPMaANO0B. )
2. LLITyKkaTypKa no ceTke 6e3 2. OrpyHTOBKa B6EeTOHHbIX
YCTPOMCTBA KapKaca, 100m> 39210,78 NOBEPXHOCTEN FPYHT - 100m? 1688,24
yAyyleHHan wnaTtneskomn 3 - 0010
3. OKpacka dacagos c iecoB 3. OKpacka dacaaa c fecos
Nno NoAroToB/IEHHOM 100m? 3119,97 CBEPXTOHKOM usonaumenn  100m? 37954,56
NOBEPXHOCTU BpoHs
4. OKkpacka pacazoB C 1ecos 100m?  7309,84
CUNMKaATHaA
8 mM.4. 8CrioMmo2amesibHble Mamepuasl 8 M.4. 8CrioMmo2amesibHble Mamepuasl
VrenauTens 17,03 3449571 KOHTaKT-O€TOR - TpyHTOBKA 15 )\ gg gg
M «KOHTaKT»
12
A (0]0]1T} 4248480 CBepXTOHKaA Tenaomn3onauma 1000 36271,00
T BpoHa - Pacag
PactBop M100 3,1 7 319,1 Kpacku cunmkatHble 5720,34
e 45kr
[BO3AM CTpOUTENbHbIE 2,5 148,10 "Kunakoctb 23Kr 199,54
Kr rugpodobusmnpytowan

MK¥X-10
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CeTka pabuua 15x15 108m? 6480,00

Kpacku Bogo-
9MY/IbCUOHHbIE

38kr  2479,69

B m.4y. mpydosbie 3ampamsi:

yen-

TpynoBble pecypcel achI 149,36
Malu-
CTpouTenbHble MaLLMKHDbI 3
yacsol
UToro no cmeTte
140704,51
(cymma n. 1-3)
HaknagHble pacxogbl 100% 16162,00
(tennounsonau,. pabortbl)
HaknagHble pacxogbl 105% 12330,00
(oTaenouH. paboTbl)
UToro: 169197,00
CmeTHasn
npubbinb(tennonsonau. 70% 12036,00
paboTbl)
CmeTHas npubbinb 55% 687100
(otaenouH. PaboTbi)
UToro cmeTHoOM npubbian 18906,00
Utoro: 188103,00
HOC 18% 33859,00
BCEIO 221962py6.
2219,62py6

CtoumocTb 1m?

B m.4y. mpydoeble 3ampamei:

Yyen-

TpypoBble pecypcel achl 34,65
CrpouTtenbHble MaLIUHDbI Matl- 1,93
yacol
UTtoro no cmete 55503,80
(cymma n. 1-4)
HaknagHble pacxogbl 90% 707404
(tennounsonau. pabotbl)
HaknagHble pacxoapbl 105%  2654,60
(oTaenoyH. paboTbl)
UToro: 65232,44
CmeTHasn
npubbinb(tennonsonsau. 70%  5528,04
paboTbl)
CmeTHas npubbinb 55% 139708
(otaenouH. PaboTbl)
UToro cmeTHOM Npubbian 6925,12
TpaHCNOpTHbIE pacxoabl 3015,02
Utoro: 75172,58
HOC 18% 13531,06
BCErO 8870(3;,64py

CroumocTb 1m? 887,04py6.
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Bbi600:

npu NPUMEHEHUN CBEPXTOHKOIO TeNn10mn3onsaTopa bpoHa nonyyaem cnenytouLyto
3KOHOMMUIO:

- TPyAoBbIX pecypcax Ha 114,71 yen.- yacoB (Ha 77% MeHbLue)

- CTPOUTENbHbIX MaWwnH Ha 1,07 maw.- yacoB (Ha 36% MeHbLUe)

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

- B 06U1elt cMeTHOM cTommocTh paboT Ha 1332,6 py6./m2 (Ha 60% pewesne)
Mcnonb3oBaHMe CBEPXTOHKOIO Tension3onAaTopa bpoHa nossonaeT gobutbca Tex e
pe3ynbTaToB No TenA0PpM3nYEeCKMM CBOMCTBAM, YTO M TPAAULMOHHbIE MaTepuanbl, HO
¢ 60NbLLOMN 3KOHOMWYECKOW BbIrOAOM NpK pacyeTe obuien cCMeTHOM ctoMmocTu. Mpwu
3TOM TaK Ke c/ieyeT yunTbiBaTb CPOK IKCNAyaTaunm matepumanos (15 net bpoHs; 5-7
NIeT MMHEepPanoBaTHbIE NAUTbI), BO3SMOXHOCTb NPOBECTU PEMOHT (BPOHA — pEMOHT
JIETKO BbINONHUM; NAUTbI — NPAKTUYECKM HEBBIMOIHUM), CTOMKOCTb MaTePUanoB K
NoroAHbIM ycnosuam (BpoHA — CTOeK; NAnTbl — TepAIOT CBOMCTBA Npu Habope Bnaru),
3CTeTUYHOCTb U T.4. CBEPXTOHKMI Tenaousonatop bpoHa ®acag umeeT nokasatenb
NMapoONPOHULLAEMOCTUN TaKOM e KaK Yy rKene3obeToHa. JIerko HaHOCUTCA B OAWNH C/ON,
TONLWMHBI KOTOPOro A0CTaTo4HO 1-1,5 mm. He TOKCUYEH, aHTUBAHAANEH, CTOEK K
yNbTPAPMONETOBOMY U3NYYEHUIO U AO/ITOBEYEH.

TPaAULMOHHBIN ];l’@“ }l

yrennutenb
CBEPXTOHKAA TENAOH3O0AALKA

Ans ynyyweHus aaresum K
NOBEPXHOCTU peKOMeHAyeM
UCNONb30BaTh IPYHTOBKY

BPOHA OACAL

MATbI MPOLUUBHBIE /

LUTYKATYPKA 1O CETKE
OACAIHAA KPACKA
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Tabnunua cpaBHEHUA aHANIOTUUYHDbIX MaTepPUanos

MaTtepuanbl

CrpaHa
npoussoauTenb

Koadppuumenr
TennonposoAHO
cTm

MoaTsepkaeHue
Teni10npoBOAHO
cTn

MaponpoHuuae
MOCTb

MaKcMMaibHbIN
c/noi 3a 24 yaca

JNInHenHoe
pacTarKeHue

HeobxoammocTb
NnoAroToBKM
MeTaNINYEeCKOM
NOBEPXHOCTMH

Poccusa

0,001 Bt/m
°C

MNoatsepAa,
eH
NPOTOKONOM
BonrTACY

0,03 mr/my
Ma

1,2-2 mm

65%

HeobxoamMma

bpoHa

AHTUKOp

Poccua

0,001 Bt/m °C

MNopTBepxKae
H
NPOTOKO/IOM
BonrfTACY

0,004 mr/my
Ma

0,5 mm

50%

Het
HeobxogMmo
cTn

Poccuinckm
1 aHanor

Poccua

0,002 - 0,007
Bt/m°C

He
NnoATBEPXKAE
H

???90
Mpamm/m2/4a
c???

0,4 mm

20-60%

Heobxoamma

AmepukKaH
CKUM
aHanor

CLWA

0,001 Bt/m
°C

He
NnoATBEPXKAE
H

0,004 mr/m
ylla

0,5 mm

65%

Heobxoamma
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TennoBM3nMOHHaA cbemKa npubopom DALI-700E Tennomnsonatopa 6POHA

2388
g
2 217.0
P
> & 197.4
R 177.8
P I 1683 =
AT, — Mpod1
¢ el
g 118.1 5
<~ N 285
o 799
N o - — . 2 20 60.4
0O6n1: 210.9°C 0bn2: 133.3°C
408
HarpeBaTenbHbIl 31eMeHT 6bIToBOM
Mpodgunn P
3NEKTPONAUTKM BblN NOKPLIT CI0EM
226 AN Tennomnsonatopa EPOHA TonwmHom 2 mm.
L0l TemnepaTypa NnoBepPXHOCTH
2 175 HarpeBaTe/NbHOrO 3/1IEMEHTA, HE NOKPbITON
S 180 TEN/ION30/IALNOHHBIM MOKPLITUEM,
@ L A
E 25 AN cocTaBnseT B cpegHem no obnactm 210
= om rpag C, makcumanbHas - okono 225 rpag C.
751 TemnepaTypa NnoBEpPXHOCTH 3
o ol . . : ,' HarpeBaTe/IbHOro 3/1IeMEeHTa, NOKPbLITON
o 2% S0 75 100 125 180 175 TEN/IOU30/IALNOHHBIM MOKPbITUEM,
— Mpod CoCTaBAsAEeT B cpeaHem no obnactmn 133

rpag C, makcumainbHas - okono 135 rpaaC.

2249

2354

2150 2155
106.4 1061 -
176.9 = 176.7 -
1575 = 157.3 =
1380 = 127.0 =
1155 = 1185 =
00.0 e8.1
70.5 70.7
60.1 80.4
408 41.0

TennousonATop NO3BOJIAET MPUKOCHOBEHME K Ha TeEpMOrpamme sBnuaHbl cheapl

HarpeBaTe/NbHOMY 31EMEHTY Kak MUHUMYM NPUKOCHOBEHMUA B TeueHue 20 CEKYHA,
A0 10 cek. 6e3 Bpeaa 4na 340Pp0BbSA.
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PekomeHAauMm No onpeaeneHuto TONLWMUHDI
XuUAKNX KepaMmruecKux Ten10U3oNALNOHHbIX NOKPbITUA cepumn BpoHa n
moguduKaumii gna npumeHeHusa Ha pacagax 3gaHun

MpMMeHeHME KNOKUX KeEPaMUYECKUX TENNOMU30NALNOHHDBIX NOKPLITUN cepumn
BpoHA HaueneHo gna obecneyeHns aHeproapGeKTUBHOCTU, AOCTUKEHMUA
HOPMMWPOBAHHbIX TENAONOTEPb, YCTPaHeHUs npobnem ¢
KOHAeHcaToobpaszoBaHMeM 1 Np. A KOPPEKTHOro onpeaeneHns Heobxoanmoro
Konmn4yectsa NOKpbITUA BpoHAa Pacap anA peweHma 3a4a4 No yTenaeHuo
Orpa*kgaroLWmMX N HECYLLMX KOHCTPYKLUMIN 34aHNIA U COOPYIKEHWUI XKNIOTO,
NPOMbILINEHHOTO, aAMUHUCTPATUBHO-ObITOBOrO Ha3HAYE€HNA PEKOMEHAYEM:

NnAa KoppeKTHOro onpeaeneHma TONWMHbI NOKPbITUA BpoHA NnposecTu
TEN/JIOTEXHUYECKUI pacyeT. B cnyyae HeobxoAMMOCTM HaLLKM CNeuManmcTbl
NPOBOAAT TENNOTEXHUYECKME pacyeTbl TONLWMHbBI NOKPbLITUA BpoHA B
cooTtBeTcTBUM ¢ HopMmamm CHuIM 23-02-2003. (AdaHHan ycayra npeaocTaBnaeTcs
6ecnnatHo). Heobxoanmo 3anonHUTb 6naHK 3a4aHMA (MOXKHO CKAYaTb Ha HaLem
caute - http://www.nano34.ru/technical documentation ) u npucnatb Ham Ha
3NEKTPOHHYI0 NoYUTY aun GakKe;

Haw onbIT B peweHnmn 3aaa4 TeN1080M N30NALMKN PA3NNYHBIX 0OBEKTOB
NO3BONAET AaBaTb SMNMPUYECKME AaHHbIE NO TOALWMHE Heobxoanumoro cnos
bpoHsa ®acap;:

a) Ona peweHns npobaembl «XONIOAHOM CTEHbI» N CO34aHUA KOMPOPTHbIX AN
NPOXMBaHMA TemnepaTyp, KaKk NpaBuno, goctatoyHo 1-1,5 mm BpoHa Pacap;
6) lna peweHna npobaem BHYTPEHHero KOHAEHCUPOBAHUA, KaK NPaBuno,
AOCTaToyHO 1,5-2,5 mm;

B) [Ana pewweHma npobnembl Npomep3aHma, Kak NpaBuNo, 4OCTaTo4YHO 2,5-3,5
MM.
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Tabnaunua npmnbanKeHHOro pacyeTta To/WMHbI NOKPbITUA
Ten/10M301ALMOHHOrO NOKPbITUA bpoHA Pacaa Ana ysenmyeHus
Tenno3awmTbl CTeH B COOTBETCTBUM ¢ TpeboBaHuamu CHul 23-02-2003

N
s

2,31 2,75

400 1,83 2 2,2
Knpnuny 530 1,42 1,5 165
670 0,81 1 1,1

250 1,65 2 2,2
berox 350 1,33 1,5 1,65
200 2,21 2,5 2,75

Kepam3utobeTo 300 1,87 ) 22
H 400 1,37 1,5 1,65

200 2,04 2,5 2,75

NeHobeToH 300 1,56 1,5 1,65
400 1,22 1 1,1

100 1,72 2 2,2

Nepeso 150 1,47 1,5 1,65
200 0,64 1 1,1

0,4 2,13 2,5 2,75

MeTtann 0,6 1,78 2 2,2

0,8 1,54 2 2,2
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PekomeHgaLum no onpeaeneHUIo ToLWUHbI
YKMAKOro KepammnuecKkoro Tensiou3onAaLuNoOHHOro NOKpbITUA cepumn BpoHa u
N moauduKaumuii ana npumeHeHuUsa Ha TpybonpoBogax u obopyaosaHumn
MPUMEHEHME KUAKNX KEPAMMUUYECKUX TENMNOM30NALUMOHHBIX MOKPLITUI cepun BpoHa

@w HaueneHo ana obecneyeHma sHeprodaGpPeKTUBHOCTU, OCTUHKEHUS HOPMUPOBAHHbIX

| TennonoTepb U ycaoBMI No obecneyeHmto 6esonacHOCTU Tpyaa. 1A KOPPEKTHOTO
onpeaeneHnsa HeobxoAMMOro KoMyecTBa NOKPbLITUA A1A peleHns 3a4a4 no
)| yTennenutio TpybonpoBoA0B ropAYero BOAOCHabXeHUA N OTONNEHNS,
@8  TexHonormyeckoro o6opyaoBaHUA U T.4. PEKOMEHAyeM:

[N KOPPEKTHOrO onpeaeneHns To/LWMHbI NOKPbITUA BpoHA npoBecTn
TEN/IOTEXHUYECKMUI pacyeT. B cnyyae HEOBXOAMMOCTM HALlIW CNeLnanncTbl NpoBoaaT
TEeNNIOTEXHUYECKME pacyeTbl TONLMHBI MOKPbITUA BPOHA B COOTBETCTBUM C HOPMaMM
CHwnN 41-03-2003, CM 41-103-2000. (QaHHas ycnyra npeaoctasaseTca 6ecnnaTtHo).
Heobxoanmo 3anonHUTb 61aHK 3a4aHMA (MOXKHO CKayaTb Ha HallemM caiTe -
http://www.nano34.ru/technical documentation ) u npucnaaTb Ham Ha 31EKTPOHHYIO
noyTy unm $pakc;

Haw onbIT B pewweHnmn 3aga4 TENI0BON U30NALUKN Pa3IUYHbIX OObEKTOB NO3BONAET
[aBaTb SMNUpPUYECKME AaHHble NO ToAWwMHe Heobxoammoro cnoa BpoHs:

Tabauua npubankeHHOro pacyeTa TOALWMHbI NOKPbITUA TENJIOU30ALUMOHHOIO
NoKpbITUA BpoHA Ha TpybonpoBoaax oToneHMA U BOAOCHABXKEHUA ANA CHUXKEHUA
TennonoTtepb B COOTBETCTBUM € TpeboBaHuamu CHuM 41-03-2003 v CMN 41-103-2000

0-40 1 0,46 1,1
40/45 - 80-85 1 1,04 1,1
80/85 — 100/110 1,5 1,56 1,65
100/110 — 160/180* 2 1.97 2,2
160/180 — 200/210* 3 2,79 3,3
200/210 - 260* 4 3,92 44

*YTOUHANTE TOUHYIO TeMNepaTypy 3KcnayaTauum mogudukauun bpoHs y
npousBoAUTENA N NpeacTaBuTens B Bawem pervoHe.


http://www.nano34.ru/technical_documentation
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Tabnauua CHUXKeHUA TemnepaTypbl HA NOBEPXHOCTM MeTannnuyeckoro Tpy6onpoeoaa @
150 mm B COOTBETCTBMM C TpeboBaHUAMM
CHuN 41-03-2003; CHuM I-I.7-62; FOCT 8732-58*; NOCT 87.31-58

A~ _

80

60

1 42 54 64 68 77 100
1,5 33 42 56 57 64 75

2 31 35 45 51 58 70
2,5 30 31 42 46 50 66

3 28 29 35 42 45 52
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KonepoBka matepuana bPOHA

YunTbiBaA onpegeneHHble OrpaHUYeHnsA, CBA3aHHbIE C HEBO3MOXKHOCTbIO
NPUMEHEHUA Pa3NNYHbIX GUHULLHBIX MOKPbLITUI NoBepx cnoAa bpoHsa, ana
npuaaHmMa HeobxoAMMOro LBETOBOrO PeLleHNA PeKOMEHAYETCA UCNO/Ib30BaTb
KONepoBOYHble NACTbI.

KoniepoBKa cBEPXTOHKOM Tenaounsonaumm bpoHa Bo3amoxXKHa c cobntogeHnem
cnenyoLwmnx yCnoBum:

TennonsonaunMoHHoEe NOKpPbITUE BpoHA AOMNYCKaeT BO3MOXKHOCTb KOJIEPOBKM
BOAHbIMMW NMUIMEHTHbIMM NacTamMM B pasnyHble LgeTa. Heobxogmmo ncnonb3osBaTb
MMEHHO NacTbl A5 aKPWUIO0BbIX BOAHO-ANCNEPCUOHHbIX JIKM;

[OnAa nonyvyeHns rapaHTUPOBAHHOIO KavyecTBa, KONEepOoBaTb Ny4lle BCEro
NMUIMEHTHbIMM NAacTaMU U3BECTHbIX PUPM-NPon3BoAMTENEN, TaKUX KaK: Luconyl (BASF,
fepmanus), Unisperse S/E (Ciba, LUsenuapwus), Cromshade (Eurocolori S.r.l.),
Cumdonus (Tikkurila), Holcolex (Holand Colours Hungaria Kft, BeHrpusa);

KonepoBaTb Heobxoammo nocnegHuii TEXHONOrMYECKUIA CNON HAaHECEHUA ANA TOro,
YyTOObI HE CHMXKATb 3PPEKTUBHOCTb TEN/TION30/IALMOHHbLIX CBOMCTB NOKPbLITUSA;

KonepoBaTb Heo6x0AMMO B NacTesibHble (He HacbIWeHHble) LBeTa, YTOObl TaKKe He
N3MEHATb TeENI0PU3NYECKUX CBOMCTB NOKPbITUA BpoHAa. MaKkcnmanbHas
KOHUEHTpauna Konepa B matepunane bpoHa — He 6onee 1%;

Mpu KonepoBKe NepemMeLlMBaHME A0MKHO NponcxoamTb He bbicTpee 100 obopoToB
B MUHYTY. BO3MO}KHa KONepoBKa B BUOPALMOHHbIX MaLlLMHAX, HO AaHHbIA cNocob
NMeeT MeHbLLY 3G PEKTUBHOCTb KOJIEPOBKMU MO CPAaBHEHMUIO C 0ObIYHBIM 10NACTHbLIM
nepemelLnBaHnem. : [; B

Obpawaem Balle BHUMaHWE, YTO NOMUMO AaHHbIX PEKOMEHAALUIA
HeobxoaAnmo coboaaTb MHCTPYKLMK MO paboTe ¢ NoKpbITUAMK cepun bpoHs.
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www.nano34.ru




