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CBIPOTO U30JITOPA ITyTeM IPUMEHCHUS TaBICHUS IS
(hopMHPOBaHUS H30JIATOPA C YIUTOTHEHHBIMH 00IacTsI-
MH Ha IOBEPXHOCTH U (T) OXJIAXKICHIE H30JIATOPA, T10-
JYYEHHOTO Ha dTare (B) 10 KOMHATHOH TEMIIepaTypHI.
TakuM 006pa3oM NONYYaIoT H30JIATOP U €T UCIIONB3Y-
10T, B YACTHOCTH, JUISl H30JIALIMN COSHMHEHUSI OKOHHBIX
npoduei, maHene n OOMUIIOBKA (acamoB.
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N30JALIMOHHBIA MATEPHAIJI

Q0nacTh TEXHUKHU

Hactosimee nuzo0pereHne OTHOCUTCS, B 00meM, K 00J1aCTH TENJIOBOW U3OJSILUU U
B HaCTHOCTHU K O6.]'IaCTI/I TCIJIO3aIUTHBIX YCTpOI\/'ICTB B CTpOI/ITe.HbCTBe TaKHX, KaK
OKOHHbIE PO HUITU, ABEPHU, dJTEMEHTHI (hacagoB  T.1.

YpoBeHb TEXHUKU

B cdepe cTpouTenbcTBa, B 4aCTHOCTH METANIMYECKUX KOHCTPYKIUH MU
MPOU3BOJICTBA IBEpPel, OKOH, O0MUIIOBKHU (acana, 0COOEHHO BKIIOYAIOIINX
CTPOUTEJIbHBIE 3JIEMEHTHI U3 KOMIAKTHBIX MIACTUYECKUX HJIH METAJITUIECKUX
MaTepHuaaoB, LIMPOKO U3BECTHO, YTO HEOOXOAMMO MPEeIyCMaTPUBATD Pa3phIBbI
TEeTJIOU3OJIAIUHU (TEemI0BOro Mocta). TakuM oOpa3om, TEIJIOBOH MOCT — 3TO TOUYEUHAs
WM JIMHEeHHast 30Ha, KOTOpasi MPeACTaBIAeT MOBbILICHHE TEMJIONPOBOAHOCTH B
Kopnyce 3nanusi. UMeeTcs B BUIY TOYKA B KOHCTPYKLHUH, € HAPYLIEH U30JUPYIOLIUN
Oapbep, 4TO MPUBOIUT HE TOJBKO K yTEYKE TeIjia HApyKy, HO U K KOHACHCALUU H
NOSIBJICHHUIO BJIAKHOCTU BHYTPH moMelneHus. [1ockonbky 30aHus BCe Ooblie U
OoJblIe CTAHOBSTCS T€PMETHYHBIMH, HUPKYJISLHS BO3lyXa B HUX OTPAHUYEHA, U
CTEHbI OCTAIOTCS BIAXKHBIMU. B pe3ynbpTare — mosiBlIeHHE NIECEHU U HENMPUATHBIN
3amax, KOTOpbIe MOTYT MPUBECTH K aJUIEPTUSIM Y HEKOTOPBIX JIFOACH.

B nacrosimee BpeMs A1 3JI€MEHTOB CTPOCHUI C BHYTPEHHE!N U BHEIIHEH
CTOPOHAMH YaCTO UCIOJB3YIOT 3JIEMEHTHI, Ha3bIBAKOIUECS MPEPhIBATENN TEMIOBOTO
mocTa. Ha mpakTuke cTanroHapHasi OKOHHAsl paMa MOJET ObITh U3rOTOBJIEHA K3
MaTepualia ¢ HU3KO TEmIONPOBOAHOCThIO Takoro, kak IIBX, unu u3 meranna, To €CTh
OYeHb TEIJIOMPOBOAHOrO MaTepualia. Pama oObI4HO MpeacTaBisieT coOoM
BHYTPEHHIOK CTOPOHY (MK PO HIJIb) U BHELIHIOK CTOPOHY (MU mpoduisp),
pa3aeNeHHYI0 3JIeMEHTaMH C HU3KOW TeMJIOMPOBOIHOCTBIO, HAPUMED,
U30JUPYIOIMUMHU COSUHUTENIIMU WU U30JATOPAMH M3 CHHTETUYECKOIro MaTepHala.

Takue U30JATOPHI, CAYIKALIUE sl pa3pbiBa/yCTpaHEHUs] TEPMUYECKUX MOCTOB,
JOJIXKHBI OTHOBPEMEHHO OBITh JOCTATOYHO JKECTKUMH M TBEPAbIMH, YTOOBI HE OBIThH
ne(pOpMUPOBAHHBIMU HJIM CJIOMaHHBIMH BO BPEeMsl YCTAHOBKHU B KJIUIIC (3aKHM)

CTPYKTYPHOTI'O 3JIEMEHTA U, HAIIPUMEP, BO BPEMA BKPYHUUBAHHUA KPEIICKHOTO BUHTA,
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nepecekapmero ux. Takum o6pa3oM, OHHU, KaK PABUIIO, TPEICTABICHBI B BUJIE
NpOAOJIBHBIX HpO(bPIJ'[@fI C JJINMHHBIMU CTOpPOHaAMU CO CI€CLIUAJIbHBIMU CCKLUUAMUA IJIsA
(I)I/IKCI/IpOBaHI/IH C MOMOIIBIO 3aMEJIKUBAHNA, COCAUHCHUA B a3, CUCIIJICHUS, IYTEM
BCTAaBKHU U T.Jl. B MJIM Ha CEYEHUU (POPMBI, MO CYLIECTBY, JOMOJHSIOUIUX Y4aCTOK
OIHOTO M3 MpoduIe UIN CTPOUTETbHBIX KOMIIOHEHTOB.

Kpome Toro, oHu caenaHsl U3 IpOYHOro miactuka, Takoro kak [IBX, I u T.4.
ITomumo CaHUTAPHBIX HOPM, CBA3aHHBIX C YMECHBIICHHUEM BIHUAHUA TCIIJIOBBIX MOCTOB,
TpeOoBaHuUs K pabOYNM SHEPTETUYECKUM XaPaAKTEPUCTHUKAM 3AaHHUI MOCTOSTHHO
pacTyT.

3agaun u3odbpereHus

Takum oOpa3om, 3amaueil HacTOsIEro H300peTEeHHs ABIAECTCS MPEATOKUTD
U30JIUPYIOIIHNE 3JIEMEHTHI (M TEXHOJOTHIO IIPOU3BOACTBA), B YACTHOCTH IJIs
UCIIOJIb30BAHUS B KAYE€CTBE U30JISITOPA MEXKY IABYMS CTPYKTYPHBIMH (POpMamu,
KOTOPbIC UMECHOT JOCTATOYHYIO MEXAHHUYCCKYH0 NMPOYHOCTD, MO3BOJIAA IPU 3TOM
AOMOJIHUTCIBbHO YMEHBIIUTD MOTCPHU TEIJIA 3a CUECT MPOBOAUMOCTHU.

PackpeiTie U300peTeHus

Jlns pelreHus BbIIEyKa3aHHON MpoOieMel HacCTOsILIee U300peTeHne mpearaer,
npexje BCero, Cnocod Mpou3BOACTBA U30JATOPA, COCAUHHUTENS UIU U30JUPYIOLIEro
COEAMHUTENS B YACTHOCTH JJI1 YMeHbIIeHus 3¢ PekTa TEnI0BOro MOCTa MEXAY ABYMS
3J€MEHTaMU, COeAMHEHHBIMU U30JIATOPOM. DTOT CNOCO0 BKIIOYAET CTANUHU:

a) BCIIEHHBaHHE MOJUMEPHOT0 COCTaBa, COAEPKAIIEr0 OANH UJIM HECKOJIBKO
TEPMOIUIACTHYHBIX MMOJUMEPOB, ONWH uiu Oosee nenoobpasosarenei u ot 0,01 no 6%
BECa METAJUTMYECKHUX YAaCTHUI] C HU3KOH SMHCCHOHHOHN CIOCOOHOCTBIO TAKUM 00pa3oM,
4TOOBI CHOPMHUPOBATH CHIPOH U30JISITOP

0) HarpeBaHHe OJHOMN MJIM HECKOJBKHUX O0JIACTEH CBIPOro H30JIATOPA,

B) JIOKQJIbHOE YILUIOTHEHHE MTOBEPXHOCTH MEHbI, HarpeToi (bix) odnactu (ei)
CBIPOTO U30JISITOPA, MPUMEHsIS NaBleHHe, 4TOOBI COPMUPOBATE U3OJSATOP C MIOT HOM
(p1Mu) obnacThio (0ONMACTSIMH) HA MIOBEPXHOCTH, U

') OXJIaXKACHUE U30JIATOPA, MIOJYYEeHHOTO Ha 3Tale B) 10 KOMHATHOH
TeMIEpPaTypshl.

H3BecTHO, 4TO meHa obyiafaeT U30JIUPYIOLIUMHU CBONCTBAMH, MPEBOCXOISIITUMHU
CBOIiCTBa MOJHOTENOro mMatepuana. OnHAaKO, U3BECTHO, UYTO NEHBI HE 001aaroT

3HAYUTENbHON TBEPAOCTHIO/)KECTKOCTHIO I MPUMEHEHUH, TpeOyomux
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MEXaHHYECKOe CONMpPOTHBJIEHHE. B 3TOM ciyuae, B 001aCTH U30IATOPOB ISl CHH)KEHUS
TEIJIOBOTO MOCTa MEXY 3J€MEHTaMH, COEJUHEHHBIMU C UX MTOMOIIbBIO, MEHBI, KaK
MPABUJIO, CIIUIIKOM 3JIACTHYHBIC U MPHU COOpKeE JIeTKO NeOPMUPYIOTCS, B YaCTHOCTH,
BO BpeMs 00KaTusl HJIU MPOXOXKASHHUSI KPETIEKHOTO BUHTA Yepe3 TEeHY.

HN300peTaTenu BRISCHUIU, YTO BO3MOXKHO MOJYYUTh U30JISITOP U3 MEHBI
NOCTATOYHO KECTKUH, UCTIONb3Ysl B KAUE€CTBE OCHOBBI OJWH UJIM HECKOJIBKO
TEPMOILIACTUYHBIX MOJMMEPOB, 100aBJIsis ONpPeaeJeHHOE KOJUYECTBO METAIMYECKHIX
JacTU4YeK C1abol SMUCCHOHHOW CMTOCOOHOCTH TaKUX, KaK aJIOMUHHUEBBINA MOPOIIOK B
JIUCTaX, W YIUIOTHSITH €0 JIOKAJBHO MYyTEM MpPEeaBaPUTEIbHOrO Harpesa. B oTnudue ot
TOTO, YTO MPOUCXOAUT MPU OTCYTCTBUH TAKUX METAJNIMYECKUX HACTHUL, MPHU
HarpeBaHUHU TMEHbI, HATPEB MPOUCXOIUT TOJBKO Ha TOBEPXHOCTHU, BEPOSATHO,
Onarogapsi COETMHEHUIO MEXIY HEMPO3PAYHOCTHIO METAJNIMYECKUX YACTHI] H UX
HU3KOH TEIIOOTAa4Yel, 4TO OOBSICHACTCS BHICOKOW OTPaskaTeIbHOW CIIOCOOHOCTHIO
uH(ppaKpacHOW COCTABJSIIOIIEH UCTOUHUKA Terja BOMu3n mopepxHocTu. [lena
HArpeBaeTCs TOJBKO HA MOBEPXHOCTH, NOCAECAYIOIIAasi KOMOPECCHUs BbI3bIBAET
TpamMOOBaHHE WJIN YINIOTHEHHE TOJBKO Ha MOBEePXHOCTU. M30/IsTOp COXpaHseT
OO0NBIIYIO YACTh H30JIMPYIOIUX CBOWCTB MEHBI, MPUAABAs UCTIOJIb3yEeMbIM MECTaM
HEOOXOIMMYI0 MEXaHUYECKYIO JKECTKOCTh. JOMOTHUTEIbHOE TPEUMYIIECTBO,
MOJIyY€HHOE JAHHBIM CIIOCOOOM, 3aKJII0YAETCsI B TOM, UTO B BEPXHEM CJIO€
METAJIMYEeCKHE YACTUYKH CO CIa0bIMH 3YMHUCCUOHHBIMK CBOMCTBAMHM, HAYaJIbHO
OPUEHTHPOBAHHbIE CIYYalHO BO BCEX HAMPABJICHUIX B Mpelesax NeHbl, IOCTOSHHO
MEePEOPUEHTUPYIOTCS MapaIeIbHO TOBEPXHOCTH BO BpeMsl YIIJIOTHEHUS. DTO
HaIpaBJICHUE TaKXKe MapajjelbHO TOUKE KOHTAKTA CO CTPOUTEIbHBIMHU 3JIEMEHTAMHU W,
TakuM 00pa3oM, MEPNEHAUKYISIPHO K TEIJIOBOMY U3JIYUYEHUIO MOCIEIHUX.
CrnencTBHeM 3TOrO SABJISETCS YBEJIUUYEHHE OTPAKATEIbHON CIOCOOHOCTH B MECTax
KOHTAaKTa CO CTPOUTEJIbHBIMH 3JIEMEHTAMU, TTOBBIIIAS TAK)KE U30JUPYIOIHE CBONCTBA
HU30JIITOPOB U3 MEHBL.

bosee TOro, H30JATOPBI COTJIACHO U300PETEHUIO, PEACTABIAIOT MPAKTHIECKOE
MPEUMYIIECTBO HA CTPOUTENBHON MUIOUIAAKE, COCTOSALIEE B YIYyUIIEHUHU
MPOHUKHOBEHUSI HAKOHEYHUKOB KPEMEKHbIX BUHTOB MEXKAY CTPOUTEIbHBIMHU
3JIEMEHTAMU B OTJHUYHE OT U30JATOPOB, U3TOTOBJEHHBIX U3 JKECTKOTO IJIOTHOTO

MaTepuana.
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CToHUT OTMETHUTH, UTO B KOHTEKCTE HACTOSILIEro H300peTeHHs], caM U30JISATOP
MOJIHOCTBIO CII€JIaH U3 MEHBbl 1 B OCHOBHOM COCTOUT M3 OJHOTO KyCKa. B HEeKOTOpBIX
ClIy4asiX, B YaCTHOCTH, YTOOBI MOJYYUTh ONpeaeJeHHbIe O0liee CI0KHbIE
reOMeTPHYECKHE YaCTH, MOXKET OBbITh MOJIE3HBIM MJIM HEOOXOAMMBIM U3TOTABJIHBATD
€ro M3 HeCKOJbKHX YacTeil U coOupaTh 4aCTH, HAlPUMEpP, CKIEUBAHUEM HIIN
nogoOHBIM 00pa3zoM. Takol U30JATOP MOKET MO KpalHeH Mepe BKIYAaTh TaKXKe
YaCTH WJIU JOMOJHUTEIbHbBIC 3JIEMEHTBI, CIOCOOHBIE YIY4YIIaTh €r0 B HEKOTOPBIX
acreKTax. JTH AETaJIH WIN JOMOJHUTEIbHBIE 3IEMEHTHI MOTYT OBITh HEOThEMJIEMOMN
(coenaHHBIE U3 TOTO K€ MaTepHalia) YaCThIO U30JISITOPA, @ MOTYT U He OBITh. B 3TOM
clydae, MOKET OBITh MOJIE3HBIM MPEAYCMOTPETh Ha OOKOBBIX CTOPOHAX H30JATOpPA
IOTIOJTHUTEJIbHBIE PO HIIH, HATPUMED, BBICTYIIBI, CIOCOOHBIE YMEHBILIATh
NPOHUKHOBEHHE BO3/1yXa BHYTPb COOPKH U, TAKUM 00pa30M, CHHKATh IMOTEPIO TEIJIa
3a cuer KoHBeKHH. O0macTh nuinu o0NaCTH U30IATOPA ABIAIOTCS MPEANOYTUTEITBHO
TaKUMH, KOTOPbIE MPSIMO KOHTAKTHPYIOT C 3JIEMEHTAMH KOHCTPYKUHHU. B menom,
U30JATOp OyIeT BKIOYATh TaAK)KE OJHY WJIHU JIB€ 00JACTH, YIJIOTHEHHBIE MO KPasM.
Mesxny Tem, Ipyrue COBOKYIMHOCTH MPEAYCMOTPEHBI TaM, 1€ H30JIATOP COAEPIKUT
Ooyiee IBYX YIUIOTHEHHBIX 00JIaCTeH.

ITonumepHBIN COCTaB, UCIOJb3YEMBINH B IPOU3BOACTBE, BKIOYAET OJUH WU
HECKOJIbKO MOJIMMEPOB MPEANOYTUTENbHO U3 MOoJNnoJe(uHa, HapuMep, MOJUSTHIIEH
(IT3), rmaBHBIM 00pa3oM CpeaHel MIOTHOCTH, BBICOKOU MIOTHOCTH U/UJIH CO
CBEPXBBICOKOU MosiekysipHoit Maccol (IIDCBMM), nonunponunens: (I111), Bknrovas
TOMOTIOJIMMEPHI MOJUTNIPONHIIeHA i conotuMepsl ¢ I1D (60K, cnyuaitHbie,
rerepodasHble, ...), TOMOMOJUMEPHI HJIH COMOJUMEpPBI TONMHOYTEHA, IPYTUX
CONOJIMMEPOB 3TUJIEHA U COMOHOMepa (BUHMIJIALIETaTa, AKPHJIATOB Oy THJIAKpUIIATA,
METHJIMETAKPUJIATA, XJIOPA, ...); MOJUCTHPOJIBI, TAKHE KAK MOJHUCTHPOJI-TOMOIIOJIHMED
(«KpHUCTAJITY) WIJIU COMOJUMEPHI CTUPOJIA, TAKHE KaK yIapOTPOUHBIA MOJTHUCTHPOI
(ynaponpounsiii monuctupoda, HIPS), akpunorurpun-oyranuen-crupon (ABS) nnn
crupos-akpusoHuTpus (SAN); ciaoxHbIe TOMU3PUPHI TaAKUE, KaK anudaTuyeckue
nonu3QUPHI, TOJyapOMAaTHIECKUE U apOMAaTHYECKUE, HAIPUMED, OJTUTITHKOIH/ HITH
nosu (rnukoneByro kuciaory) (PGA), monu (Mmonounyro kucioty) (PLA),
nonukamnponakToH (PCL), monuruapokcuankanout (PHA), monusTunena anunueaT
(PEA), nomubytunencykuunat (PBS), nonmstunenrepedpranar (PET),

nonmubytunenrepedpranart (PBT), nonurpumerunenrepedpranar (PTT),
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nonustuneaHadranar (PEN), comoaumepbi-3acToMepsl CIOKHOTO 3¢ upa (Hanpumep,
CIOKHBIE 3(QUPBI-MTPOCTHIE H3PUPHI, TOJNUTETPAMETUIICHIJINKOIb TepedTanaT-co-
noNUOYTHUIIEH OKCHUJ); MOJUKAPOOHATHI; IIUKI00JEe(PUHBL, TOTUMETHUIAKPUIATHI
(PMMA); nonmunamuasl, nonudpenmnenokcua (PPO), B yvacTHOCTH, B cMecH ¢
NOJUCTUPOJIOM; TONUCYIbGoHbL, nogusuHuIxaopua (IIBX); nonukerons (PEEK);
aueranu;, pTopupoBaHHbIE TOJUMEPHI U conoaumMepsl (Hanpumep, PTFE);
MOJUUMUJIBL, UJIU UX CMECH.

Cpenu momMepoB BbILIE MPEANOYTHTEIbHBI OJTUICTEPHI (CAMU HIJIH B
COEAMHEHUHU C APYTUMH MOJUMEPAMH), B YACTHOCTH MPEANOYUTAEMBbIH MOJHICTEP —
nommaTuieH tepedranat (PET). J{ng HEKOTOPBIX MPUMEHEHUH MPEATOYTUTENBHO,
yTOOBI COlepIKaHNE TTOTUICTEePA B JAHHBIX cocTtaBax Obuio BhIme 60% mo Macce,
NpeanouYTUTENbHO Bhilie 75% mo Macce, npennodyTutenbHo Beie 80% no macce. [lns
APYTUX MPUMEHEHUH CoAepKaHue MOXKET ObITh OOJiee HU3KUM, HampuMmep, MeHbie 50
Mac.%, menbine 30 mac.% u naxke menbine 20 mac.%.

BcnenuBaromue cpeacTsa, HCMOIb3yeMbIE B IPOU3BOJICTBE, MOTYT OBITh
$U3NUEeCKUMHU MM XUMHYECKHUMHU BCIIEHUBAIOIIUMHU CPEACTBAMU HIIM COCUHEHUSIMHU
ABYX TUMOB. XuMHUueckue yBennuuparomue areHtsl (CBA) — 3T0 BcneHnBaroomue
areHThbl, KOTOPbIE PAaCMaAal0TCs NPU NOBBIIEHUN TeMnepaTtypbl. OHU
KJIaccupUIUPYIOTCS B 1BE ceMbU: sk30Tepmuueckue CBA, kak azonqukapOoHamun
(ADCA), okcunubensoncynbponmnruapasun (OBSH), ..., koTopsie pacnanarTcs ¢
BbIieJIeHNEeM Teruia. Azogukapbonamun pacnagaercs npu 210°C, HO B IPUCYTCTBUH
MOAXOISINEro YCKOPUTEIS pachana, Kak OKCHJ LIUHKA W/UJIM CTeapaT [{UHKA,
TeMIepaTypa pacrnana MOXKeT ObITh CHUJKEeHA nmpuMepHo Ha 60°C,

Ounorepmuueckue CBA pacnangarorcs, noraowmas teniao. Hanpumep, nuMoHHas
KUCJIOTA, ABYYTJIEKHUCIBIN HATPUN U UX cMecH pasiaratorcs oT 150 go 230°C u
0OBIYHO MPOU3BOAAT MeHbIIe 00beMa raza Ha rpamM CBA, uem s3k30TepMuveckue
CBA. ®usnyeckue BCIIEHUBATEIN TaKUe, KaK MOJIEKYJISIPHBINA a30T, AUOKCHUT
yriepoja, ajikaHbl JINHEWHbIE Uau pa3peTBieHHble C1-C4 HaxoaaTcs B BUAE raza npu
HOPMAaJIbHBIX YCIOBHUAX Temmeparypsl u aasiaeHus (0°C, 1 atMm);, neHTaH (U30MEHTaH,
HEOIEHTAaH, HOPMAaJIbHBIH MEHTaH, UUKJIOMEHTaH), T€KCaH, IeNTaH, B CBOK OUepenb
JKUJKOCTH MPU CTAHIAPTHBIX YCIOBUSAX. DTHU ra3bl WU KUAKOCTU PaCTBOPSIIOTCA B
pacmiase nojJuMepa NpHu BEICOKOH TeMIepaType U MOA BBICOKUM AAaBJIEHUEM U

0o0pa3yrT enquHyo $a3zy npu NOAXOASIIUX YCIOBUSIX NaBJIeHUS U TeMneparypsl. [lpu
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pasrepmeTHu3anuu ogHO(pazHON cuCTeMbl, 0OPa3yIOTCs U PACTYT MY3bIPbKHU ra3a, OHH
CTAHOBSITCSI HEPACTBOPUMBIMU U F€HEPUPYIOT KJIETOUHYIO CTPYKTYpY.
ITenooOpa3oBaTenu NpeANOYTUTENBHO BRIOUPAIOT U3 N300yTaHa, HUKJIONEHTaHa U/UIu
AUOKCHAA yriepoaa.

MoryT OBbITh HCTIOJNB30BAHBI APYrUe N100ABKH, HATIPUMED,
3apoasimeoOpasyromue (TajlbK, CTeapaT Kaiblusi, KPEMHE3eM), KOTOpbIe 00JIerdyarT
oOpa3oBaHue 3apObILIEH My3bIPbKOB MEHBI U KOHTPOJUPYIOT UX paclpeaesieHue, Uiu
XUMHUYECKHEe areHThl, HCIIOJIb3yeMble JIJIsl YyCKOPEHUS Pa3JIOKEHUS] XUMUUECKUX
BCIIEHUBATEJIeH (CMOTPH BbILIE), AHTU-TIOKAPHBIE ar€HThI, aHTH-Y @ areHTsl,
AHTUOKCHJIAHTHI, CTPYKTYPOOOpa30BaATENH KPUCTAIIIU3ALHH.

OMUCCHOHHAs CTOCOOHOCTh METAJIINYECKUX YaCTHYEK, T.€. UX CIIOCOOHOCTh
BBIJIEJISITh SHEPTHUIO YTEM M3JIyUE€HHUs], BBIPAJKAETCsI B BUI€ OTHOLIEHUS MEXKIY
SHeprueil u3nyyaeMol MaTepuasoM U 3Heprueil u3ay4aeMol 4YepHbIM TEJIOM NpU
OIMHAKOBOHW TeMmriepaType. B KoHTeKcTe HacTosmero n300peTeHns: SMUCCHOHHAS
CIOCOOHOCTh METAJUIMYECKUX YACTHL, MPEeANOYTUTENbHO MeHee 0,3, Oomee
npenmnouTuTeabHo MeHee 0,2 u Haubojee nmpeamnodTutreabHo meHee 0,15,

MeTaniudecKkre YaCTUUYKH ¢ HU3KOH AMUCCHOHHON CITOCOOHOCTHIO,
UCIIOJIb3yeMbl€ B KOHTEKCTE HACTOSLIEro N300 peTEeHHs IPEUMYLIECTBEHHO
NPEeACTaBIAIOT COOOH MmIacTuHbI cpeaHero nuamerpa ¢ maccoit (D50) ot 1 no 40 Mxwm,
HNPeAnoOUYTUTENbHO OT 3 10 30 MKM, eme OoJsiee MPEeanOYTUTENBHO OT 5 10 25 MKM, H
NPEANOYTUTEIbHO BBIMOJTHEHBl U3 UJIM C MOKPBITUEM U3 AJIHOMUHHS WU CTAJH, LIUHKA,
OpOH3BI, ..., IpUYeM OCOOEHHO MPEAMOUYTHTEIbHBIMU SBJISIOTCS a0 MUHHEBbBIE
NJIACTUHBL.

Konn4ecTBO METaNIMYECKUX YaCTHI] ¢ HU3KOH 3 MUCCUOHHOMN CMTOCOOHOCTBIO
cocrasisiet ot 0,01 no 6% mo Becy ot obmero cocrasa. [IpennoutureapbHo, 4TOOBI
KOJIMYECTBO HAXOAUJIOCh B afuamnaszoHe oT 0,2 no 4 mac.% mo Becy, B yacTHOCTH OT 0,5
1o 2.5 mac.%.

ITopxonsimue MIOTHOCTH MEHBI, KaK NPaBUJIO, B 1uana3zone ot 30 Kkr/m° no 800
KF/M3, npeanouTutesnbHo ot 50 go 500 KF/M3, 0COOEHHO MPEeANnOUYTUTENHHO OT 60 10

350 kr/Mm-.

HarpeBanmne MoeT OBITh BBIMOJHEHO JHOOBIM NOAXOIAIINM CIIOCOOOM.

Hpe):[nhoHTeano 9TO OCYHMCCTBJIACTCA NYTEM BAYBAHUA TOpAYECro BO3Ayxa u/unu
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obydeHne ¢ TOMOIIbIO HHPPAKPACHBIX JIyueH U/UIIN TaJIOTeHOBBIX JIAMII, U/UJH C
MOMOIIBI0O MUKPOBOJHOBOTO U3JyYEHHUS.

HarpeBaHnue BrINOJNHAETCS NPEUMYIIECTBEHHO TAKUM 00pa3oM, U4TO TeEMIIepaTypa
Ha MOBEPXHOCTHU HarpesaemMoil obsnactu (obnacteil) ChIpOro U30JaATOpPa HAXOAUTCS B
npenenax ot 70-400°C, npeanoururensHo Mexay 150 u 300°C.

Ha npakTuke HarpeBaHue peryjaupyeTcst TakuM o0pa3om, 4ToObl, B cliydae
HEOOXOAMMOCTH, MPEBBIIIATH TEMIIEPATYPY MEPEXoa MOJUMepPa B CTEKJIOBUIHOE
cocTosiHue. [ MONyKPUCTAIUTMYECKUX MOJUMEPOB TEMITepaTypa MIaBJICHUS TaKxKe
SBJISICTCS BAXKHBIM KPUTEPUEM, HO CTENCHb KPUCTAJNIMYHOCTH MOJUMEpPA BJIHSET Ha
0KHJIA€MYI0 TeMIEepaTypy, 4ToObl cyMeThb nedopmMupoBaTh 3arotoBky. KoHeuno,
reoOMeTPHUUECKHE XapaKTePUCTUKH (IUIOLIA b, TONIIHHA), TUIOTHOCTh U pa3Mep sueek
NEHBI, CTENEHb PEANN3YEMOro VILIOTHEHHUS, TPUMEHseMast CUJia 1 OKOHYATeIbHas
dbopMa oxmumaeMbIx AeTanel o0ycIaBIUBaOT BEIOOP TeMIepaTyphl.
COOTBETCTBYIOIYIO TEMIIEPATYPY YACTO MOKHO HACHTU(HUIIMPOBATH BU3YAIBHO, €CIH
NOBEPXHOCTH MEHbI U3MEHSIET BUJ, YKa3bIBAET Ha IUIABJICHUE/ Pa3MsATYCHHE.
CrnenuanucT MOXKET JIErKO ONPENENUTh MOAXOIAIYI0 TEMIIEPATyPy C YYETOM COCTaBa
NEHBI C TOMOIIBI0 HECKOJBKUX MPEIBAPUTENbHBIX UCITBITAHUM.

[IpenmyIecTBO NPUCYTCTBUE YACTHI] B IEHE COCTOUT B TOM, YTO ITOBEPXHOCTH
OBICTPO JOCTUTAET HY)KHOH TeMIepaTypbl, U OHU OFPAHUYUBAIOT YIIJIOTHEHUE
MOBEPXHOCTH.

MecTHOE yIIJIOTHEHUE HA TOBEPXHOCTU MEHbI OCYLIECTBIAETCS
NPEUMYIIECTBEHHO 3a CUET KOMIIPECCHH MOJ NeHCTBUEM OJHOTO HIJIM HECKOJbKUX
PONTUKOB U/Wiu TepMOGOpPMOBAHHEM B OIHOU HJIHM HECKOJbKUX (Popmax, u/wiu ¢
UCIIOJb30BAHUEM TOPSIYErO BBITSITHBAHUS, YTO MOXKET HMETh Pa3IMYHbIE
KOH(UTypaluu UIu BUIBI A0 KesiaeMoil popMbl YILIOTHEHHOH 001acTH.

HeoOxoaumMo OTMETHTB, UTO C ChIPBIM U30JISITOPOM MOXKHO padoTaTh mnepen
W/WUJIM TIOCJIE 3TANOB HArpeBaHUs/yIJIOTHEHUSA. B 3TOM ciydae, mpu jKeJaHUU HITH
HEOOXOAMMOCTH, IEHY MOYKHO pa3pe3aThb U/uiu gppesepoBars, HAIpUMEp, 4TOOBI
yIAY4IIUTE Gopmy.

C npyroii cTOpoHBI, H300pETEHNE KACAETCS U30JISITOPA, MOJYYEHHOTO CIOCO00M,
ONHMCAaHHBIM B HACTOSIIEM JOKYMeHTe. Tak, n300peTeHne ONMIChIBAET U30JIATOP,
KOTOPBII MOKHO Pa3MECTHTh MEXAY ABYMs 3JE€MEHTAMH KOHCTPYKIUHU, YMEHbINAs

TakuM 00pa3zom 3P (HeKT TemI0BOro MOCTa, U30JSTOP COCTOUT U3 MOJUMEPHOU MEHBI,
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BKJ'II'OLIaI'OH.Ieﬁ OOWH UJIN HECKOJIBKO TEPMOIINIACTUYICCKUX IMOJIUMEPOB,
NPEANOYTUTENBHO U3 MOJUITHIIEHA TepedTanaTa, OJHOTO MM HECKOJIbKUX
BcrieHuBatene u ot 0,01 go 6% Beca MeTaIIUUYECKHX YaCTHYEK CJ1aboi SMUCCUOHHOM
cnocobHoctr. [lToMuMO 3TOro, TaKOH U30IATOp 00JagaeT OAHOM YIIOTHEHHOM
HarpeBoM 00JIaCThbIO Ha MMOBEPXHOCTH, T.€. TAKOW, KOTOPbII OMUCHIBAETCS B
TEXHOJIOTHH HACTOSINEro H300peTeHHUs .

HNanee, n3o0pereHue npeayCcMaTpuBaeT MPUMEHEHHUE U30JISITOPA, TAKOTO,
KOTOprﬁ ONMHUCBIBACTCA B 3TOM JOKYMECHTEC, OJid COCAUHEHUSA MIACTUICCKHUX HpO(bPI.II@fI,
a umeHHo u3 [IBX, uiu A MeTauIM4eCcKux, U3 CTalu, aJIOMUHUS, MEAH, JIATYHU WU
METAJUIMYECKOTO CIIaBa, B YACTHOCTH, IJISl METAJIIMYECKUX KOHCTPYKLIHM,
NPUMEHAEMBIX B CTPOUTCIIBCTBE.

HpeI[HOLITI/ITeJ'IbeIM HUCIIOJIb30OBAHUEM ABJIACTCA MPUMCHEHUE U3OJATOPOB
COTJIACHO M300PETEHUI0 MEXAY 3JeMEeHTaMH (IBOWHOM, TPOWHOM, ...) OKOHHBIX
npoduneii, nanenei, oOnuuoBkyu dacana u T.1.

KpaTkoe onucaHue ueprexen

Jlpyrue OTIUYUTENbHbIE IPU3HAKUA U XapAKTEPUCTHKHN HACTOSIIIEr0 N300 peTeHHs
OynyT Oonee oueBUAHBI U3 MOAPOOHOTO OMUCAHUS HEKOTOPBIX BAPUAHTOB
OCYLICCTBJICHUA, MPECACTABJICHHBIX HUXEC, B Ka4€CTBC UJUIFOCTpaluu, CO CCBIJIKOH Ha
npunaraeMmele yeptexxu. OHHU MOKa3bIBAIOT:

@ur. 1: nonepeyHbIli cCXeMaTHYECKUIH pa3pe3 IJisg Crocoba U3rOTOBJICHUS
U30JIATOPA COTJIACHO UCCIIENOBAHUIO.

®dur. 2: cxeMaTUYeCKU pa3pe3 COOPKHU, UCMONb3YIOIel GOopMy H3TOTOBIIEHHOTO
U30JIATOpPA COTJIACHO UCCIENOBAHUIO.

@ur. 3: pororpadus cOopku nmoxoxel Ha cOOpKy Ha ¢ur. 2.

@ur. 4: ypenudeHHOe (OTO YIUIOTHEHHON 00JIACTH MOBEPXHOCTH U300pETEHHUSI.

@ur. 5: yeenudeHHOe (HOTO YILNIOTHEHHON 00JIaCTH MOBEPXHOCTH U300PETEHHS C
MUJUTUMETPOBOM IIKAJOM.

OcyuiecTBiieHUe U300peTeHust

@ur. 1 npencrasiser coboil cxemMy MOMePeyHOro paspesa i crnocoda
U3rOTOBJICHHUs U30JsATopa | cornacHo u3o0peTeHuo. B nenom, u30asTop COriacHO
HUCCICOAOBAHUK MOXKET 6bITb OECJBbHBIM UJIHU COCTOATH U3 HECKOJIBKUX yactel. [Tomumo
3TOIr0, OH MOXET 6bITb MHOJIBIM UJIM HNOJHBIM. B HAaCTOALWECM CJIyHdac U3O0JATOP ABIACTCA

NOJIBIM (C LIEHTPAJBbHON MOJOCThIO) U COCTOUT U3 2 yacTeil 11 3epkanbHO-
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CUMMETPUUYECKONH COOPKH, COEAUHEHHBIX, HAIPUMEP, MYTEM CKJICUBAHMUS.
IIpennouturenpHeiM MaTtepuasoM sBiasieTcsa PET nena. MnmroctpupyeMslii U30JSTOP
COZEP>KUT [1B€ YIUIOTHEHHbIE 30HBI Ha OBEPXHOCTH 12 KOTOpbIE KOHTAKTUPYIOT C
3JIEMEHTAaMHU KOHCTPYKIUU (He rnmokas3ansl). [IpeacraBieHHbIN 31€Ch IpUMeEp CONEPKUT
noJiocth 13, pa3neneHHyro Ha nBe cekuuu. Hanuuue neHTpanbHON NOJOCTH B
u30JsTOpe 0bJerdyaeT NPOXoKAeHHEe BUHTA, YTO IMO3BOJISET YKPEIUTD 3JIEMEHTHI
KOHCTPYKLHH, pa3ieJieHue Ha CEKILIUH MO3BOJISIeT CHU3UTh MOTEPH TEIJia 32 CUeT
KOHBEKI[MU BHYTPHU H30JsITOpa. B kauecTBe anbTepHATUBBL, OJOCTh TAK)XKE MOXKET
OBITH 3aMOJIHEHA 3JIEMEHTOM (Hanmpumep, npoduieM) U3 O4eHb MIACTHYHOHN MEeHBI
HU3KOW MJIOTHOCTH.

B nmpumepe Ha ¢ur. 1 H30I4TOP BKIFOYAET MTOMHMO BCETrO JIOMOJHUTEIbHBIE
sneMeHTH 20, 3aduKkcupoBaHHble COOKY Ha Koprnyce nzonsaropa 11. Otu
IOTIOJTHUTENIbHBIE 3J1IeMeHTHI 20 MOTYT OBITh M3 IPYyrOro MaTepuaja, 4YeM HU30JSITOpP, HO
NPEeANOYTUTENBHO, YTOOBI OHU OBLIN U3 MeHbI, HampuMmep, u3 [13.

@ur. 2 1eMOHCTPUPYET pa3pe3 KOHCTPYKLHUHU C UCMOJAb30BAHUEM U30JATOpPA B
COOTBETCTBHUU C U300peTeHUEM, colepikameil n3onupyoumui kopnyc 11 u
YIJIOTHEHHbIE 001acTH (Kpasi) MOBEPXHOCTU. PUCYHOK MOKa3bIBaeT yCTPONHCTBO,
coaepkaliee MoaAepKUBAOMUN MpoPuib 32 ¢ HWKHUMH VILUIOTHUTENAMH 33, Ha
KOTOPBIX pacrojlaraloT creksa uiu na"enu 30. M30aaTop BBOASAT TaKUM 00pasom,
4TOOBI 3a()UKCUPOBATH OJIUH M3 €r0 KPaeB C YINIOTHEHHOW MOBEPXHOCTHIO B 1a3
nojaaep KuBaroero npoduns 32 Mexay naHeasMu uiau okHamu 30. Qukcupyomui
BUHT 36 mpoxoauT uzoysatop 1 u coenunsier ¢pacanubiii npodpuib 35 (KOTOPBIH MOKET
OBITH ¢ Mackoil 37) U BepXHHE YIUIOTHUTENH 34 ¢ moaaep kuBarmum npoduiem 32. B
ciaydae Ha UT. 2 TOMOJHHUTEIbHBIC 3JIEMEHTHI (OPMUPYIOT pedpa, KOHLBI KOTOPBIX
OMUPAIOTCS Ha 3JIEMEHTHl KOHCTPYKIUU U Pa3AessIOT Ha CEKI[UU PaBHBIM 00pa3oM
NPOCTPAHCTBO, YTOOBI CHU3UTh MOTEPH TEIIA 32 CUET KOHBEKIUU.

@ur. 3 ¢pororpadus KOHCTPYKLUHH MOJOOHOH TOH, 4YTO Ha dur 3 nepexn
yCTaHOBKOU (pacagHOro mpoduis.

@ur. 4 yBennueHHas Gororpadus yIUIOTHEHHOR YacTu Ha nmoBepxHocTH (12 Ha
¢ur. 1), neMOHCTpHUPYOIIAs MOBBIIIEHHYIO TBEPAOCTD, OONBIIMHCTBO METAJUITMIECKHUX
JaCTHYEK CO CIabol SMUCCHOHHON CTOCOOHOCTBIO OPUEHTHPOBAHO MapaJIJIEIbHO

MOBEPXHOCTH.
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@ur. 5 1EMOHCTPUPYET YaCTh U30JATOPA YepPe3 NPU3MY MUJLIMMETPOBOU LIKAJIbI
C YIJIOTHEHHOH TOJNIIMHON MPUOIU3UTENbHO | MM Ha MOBEPXHOCTH.

IIpuMeprl peKOMEHAYEMOTO BBIMOJHEHUS AJIs OJyYEHUS MEHBI C
YIJIOTHEHHBIMU 30HAMH Ha OBEPXHOCTH!

IMpumep 1. Haunnaem npeccoBanue npoduis (M3015TOpa) U3 MOJUMEPHOM
NEHBI, ra3a, MpuMecei, MeTaJJINYEeCKUX YaCTUUYEK CO c1aboi MPOBOAUMOCTHIO;
OXJIaJKJ1aeM IJIACTMACCOBBINA MPOQUIb I MONTYyUYeHUsT HEOOXOMUMON MPOYHOCTH
(dbopMBbI, HarpeBaeM YacTh MM HECKOJBKO YaCTeH BHEIIHEH MOBEPXHOCTHU MEHBI
(nH(pakpacHbIe JAMITbI, TAJIOTE€HOBBIE JIAMIIbI, TOPSTYUN BO3AYX, MUKPOBOJIHBI. .. ) IMOKa
HarpeBaeMble 30HbI HE CTAHYT NOAATJIUBBIMU (IIPEBBIMICHUE TEMITEPATYPHI
CTEKJIOBAHUS W/UIIK TEMIIEPATyPhI IJIABJICHUS MOJHMEPA); MO NaBICHUEM
neopMHUpYeM HArpeTyro 30HY, 1O HEOOXOAUMOTO BPEMEHH IJIs1 TOCTHUIKEHHS
Tpebyemoii nepopmanuu, 0 CO3AaHUS YIJIOTHEHHBIX 30H, OXJIaXKIaeM
neopMUpPOBAHHYIO 30HY.

IMpumep 2. Haunnaem npeccopanue npoduiisi (H30JsTOPa) U3 MOJTHUMEPHON
IIEHBI, ra3a, IpuMeceil, METAIINYECKUX YaCTUUYEK CO CIa00l MPOBOAUMOCTHIO;
dbopmupyem erie JO0CTaTOYHO TOPSUYI0 i1 GOPMUPOBAHUS MTEHY Uepes
KaJIuOpOBOYHOE YCTPONUCTBO, YTOOBI CO34aTh YIUIOTHEHUE HA HAPY)KHOHN MOBEPXHOCTHU
70 KeJaeMOM TOJNINMHBI, OXJaXXAaeM NpoQUib, YTOOBI MOJTYUYUTh HEOOXOIUMYIO
MPOYHOCTb POPMBI, pa3MaNIBIBAIOT MOBEPXHOCTh B PA3JIUUYHBIX 00JACTIX, YTOOBI
YAQINTH YIUIOTHEHHYIO TOJIIHMHY, 00pabaThiBaeM MOBEPXHOCTh B Pa3HBIX 30HAX 10
yCTPAHEHUs! YIJIOTHEHHOU TOJIIMHBI, YTOOBI OTKOPPEKTUPOBATH MEHY Ha
MOBEPXHOCTH.

TBepaOCTh MOBEPXHOCTH:

IlnoTtHOCT TBepaoOCTH

Ob6paszen Onucanue (xer/m®) Shore A

meHa 150 xr/m3, kpas ¢
YIJIOTHEHHOM 4aCThHO,
| MUPUHA pas3pes3a SmMm 240,1 70-72
=> yNJIOTHEHHbIH
CIHABHY-CJI0H-NIeHA-
YIJIOTHEHHBIH CJ10#

meHa 150 xr/m3,
2 HEYILIOTHCHHAS
MIOBEPXHOCTh

147,4 58-60
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VBenuueHne MIOTHOCTH U TBEPAOCTHU ONPCACICHHBIX MECT NPEAACT X KCCTKOCTH
STHUM MeCTaM KOMIIO3UTHOM MeHbl. biaronaps u3onsaropam nokas3aTesiu TEermIoBOi
U30JIALIUN KJIACCUYECKUX CTPOUTEbHBIX KOHCTPYKIUH, UCIONb3YIOIUX NpOodUIn, U3
IUTACTHUKA, CTAJH, AJTFOMUHUS, MEIH, JATYHH, METAJUINYECKHUX CIIJIABOB, HAPUMED,
COeMHEHNE CTPOUTENbHBIX OKOHHBIX poduieii, manenei, o0nunosku dacanos,
MOTYT OBITb yJIy4IIEHBI.

IlepeyeHb 3JIEMEHTOB:

1 Hzonsrop

11 Kopnyc uzonsaropa

12 YnnoTHeHHbIe 001acTH
Ha MOBEPXHOCTH

13 IMonocth(n)

20 JIOMOJHUTENbHBII
3JIEMEHT

30 Crexio unu na”enb

32 BcnomorartenbHbli
npodub

33 Huxnee ynnotHeHue

34 Bepxnee ynnoTtHeHue

35 QDacanublil npodub

36 KpenexHblii BUHT

37 Macka
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OOPMVYIJIA U30BPETEHM A

1. Cnocob mpou3BOACTBA U30JATOPA, B HACTHOCTH AJIs CHIKeHUs dpdexTa
TEIJIOBOIO MOCTA MEXIY ABYMs COEIMHEHHBIMHU 3JIEMEHTAMU KOHCTPYKIUH,
BKJIFOYAO UM

a) BCTIEHHBaHHE MOJUMEPHOTO COCTABA, BKIIOYAIOIIEr0 OJMH WU HECKOIBKO
TEPMOIJIACTUUECKUX MOJUMEPOB, OJUH UJIU HECKOJIbKO BcrneHusatesnel, ot 0,01 go 6
Mac.% MeTaJJINYeCKUX YaCTUUYEK CO ¢J1aboil IMUCCUOHHOM CITOCOOHOCTBIO, IS
(bopMUPOBAHHUS CHIPOTO H3OJATOPA,

0) HarpeBaHUE OJHOM MJIM HECKOJBKUX 00JIACTEH ChIPOrO H30JATOPA,

B) MECTHO€ YIUIOTHEHHE Ha MOBEPXHOCTH MEHBI HArpeToh odnacTu uiu odnactei
CBIPOTO U30JISITOPA IMYTEM MPUMEHEHUS AaBJICHUA 1t GOPMHUPOBAHUS H30JSATOPA C
YIUIOTHEHHON 00J1acThI0/00aCTSIMU HAa TOBEPXHOCTH, U

') OXJIAXKJeHUE U30JISITOPA, MOJYUYEHHOrO Ha CTaauu (B) 10 KOMHATHOM

TEeMIIEpPaTyphl.

2. Cnoco6 mo m. 1, B KOTOPOM HarpeBaHHE OCYLIECTBISAIOT NyTEM IPOAYBKH
ropsiuero Bo3ayxa u/unu odsy4ueHus HHQPaKpaCHbIMU Jy4aMH, W/UJIH TaJOT€HOM,

U/UIu ¢ NMOMOINBKO MUKPOBOJHOBOI'O U3JIyHYCHU.

3. Croco6 nmo . 1 mnu 2, B KOTOPOM TEPMOIIJIACTHYECKHE TTOJUMEPbI BBIOUPAIOT
cpenu moanoeUHOB, BKIOYAKOIINX, B YACTHOCTHU, TOJUITHIIEHBI CPEIHEH
IJIOTHOCTH, BBICOKOH MJIOTHOCTH W/HJIH YJIbTPABBICOKOH MOJIEKYJISIPHON MaccChl,
MOJIUIIPOMNMUIICHDBI, HAIPUMEDP, TOMOIIOJIUMEPDBI MMOJUIIPOIUIICHA UJIH COIMMOJIUMEPHI C
MOJIUSTUICHOM, TOMOIIOJIUMEPDBI UJIH COIMMOJIMMEPbI HOJ'II/I6YTeHa, APYyrue€ COnoJIMMEpPbI
STUJIEHA U COMOHOMEpA, BBIOPAHHOI'O U3 BUHMUJALETaTa, OyTHIAKpUIIaTa,
MCTUIIMETAKpHJIaTa A/Uinn XJiopa, NOJUCTUPOJIbI, TAKHUEC KAaK MOJIUCTHUPOII-
FOMOMOJUMED UM CONOJHUMEPHI CTUPOJIA, TAKUE KAK YAAPONPOUYHBINA MOJUCTUPOIL,
AKPHJIOHUTPUI-OyTaIUEH-CTUPOJI FIIH CTHPOJ-aKPHUIOHUTPUI, CIOKHBIE TOIU QHUPBI
TAaKHUE, KaK aJ'II/I(I)aTI/ILIeCKI/Ie HOJ'II/IB(I)I/Ipr, MoJIy-apOMAaTUYCCKUE U APOMATUYCCKUE,
HarpuMep MOJUTITUKOIUA WU MOJU (TJIUKOJIEBask KUCJIO0TAa), MOJau (MOJIOYHAs
KHCJIOTA), MOJUKANPOJAKTOH, MOJIUTHAPOKCHATIKAHOAT, TTOJUITHIICHA aAUNINHAT,

noMuOyTUICHCYKIIUHAT, OJMUdTUIeHTepedTanat, noaudyTuientepedranar,
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NOJIUTPUMETHIICHTepedTaNaT, MONUITHICHHA(TANAT, COMOJUMEPbI-3J1aCTOMEPbI
CIOXKHOTO 3¢upa, kak moaudpup-3¢upsel, noaudyTuiaeH Tepedranar-co-
MOJUTETPAMETHIIEH OKCHUJ; MOJUKAPOOHATHI, IIUKI00Je(HHBI,
MOJIMMETHIMETAKPUIIATHI, MOJTHAMHABL, MOJU(DEHUIEHOKCH B YACTHOCTH B CMECH C
MOJIMCTUPOJIOM; MOJUCYIb(OHBI, MOJUBUHUIXIOPHUA, MOJUKETOHBI, alleTaJIu;

¢dTOprpOBaHHbIE TOJIUMEPHI U COMOJUMEPHI, MOJUUMHUIBI;, HIU UX CMECH.

4. Cnocob mo m. 3, B KOTOPOM OJMH WJIH IO MEHbIIEeH Mepe ONUH U3
TEPMOILIACTHYECKHX MOJUMEPOB BBIOUPAIOT CPEAU MOJIUICTEPOB, MPEANOUYTHTEIBHO
U3 TOJIMTJIMKOJUIA WU MOJU (TJIIMKOJIEBOH KUCIOTHI), MONHU (MOJOYHON KHUCJIOTHI),
MOJIMKANPOJIAKTOHA, MOJUTHIPOKCHAIKAHOATA, MOJUSTUIIEH alUNNaTa,
noMUOYTUICHCYKIIUHATA, TONU3TUIIeHTepedTanara, monudyTunenrepedranara,
NOJIMTpUMETHUNeHTepedTanaTa, moaud3TUIeHHadTanaTa, 0COOEHHO MPEATOYTUTEIBHBIM

SIBJISIETCS MMOJTUATHIIEHTEpedTanar.

5. Crioco® mo 1. 4, B KOTOPOM COAEPIKaHUE CIOXKHOTO MoNMu3(upa B yKa3aHHBIX
cocraBax npesbimaet 60 mac.%, npexnoyruTenbHO Oonbine 75 mac.%, u emre

npeanoytutenbHee Oonbine 80 mac.%.

6. Croco6 no nwobomy u3 m.o. 1-5, B KOTOpoM TemnepaTypa Ha MOBEPXHOCTHU
HarpeBaeMol oOnactu/obnacrei nzonstopa Haxonurcs Mexay 70 u 400°C,

npennouTuteapbHo mexay 150-300°C.

7. Cnoco6 no nrodomy u3 m.m. 1-6, B KOTOPOM MECTHOE YIJIOTHEHUE Ha
MOBEPXHOCTHU MME€HBI BBIMOJHAKT €C MIOMOIIBIO MPECCOBAHUA MOCPEACTBOM KaTKa )5 0070)05¢

ropssuuM popmoBarueM B popme.

8. Cnoco® mo mobomy u3 m.o. 1-7, B KOTOPOM BCIIEHHBATENb UJIM BCIIEHUBATEIH

BBIOMPAIOT cpeau n300yTaHa, HUKJIOMEHTAHA 1/UIN YTJIEKUCIOro rasa.

9. Cnoco6 no modomy u3 m.m. 1-8, B KOTOPOM MOJUMEPHBIN COCTaB BKJIIOYAET
apyrue nobaBku, 3apoasimeodpasyronme 100aBKH TaKHe, KaK TalbK, CTeapaT KaJlbIus

HUJIN JUOKCUA KPEMHUS, XUMHUYCCKUE BCIICCTBA, YCKOPAOIIUE pacliad XUMHYCCKUX
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nenooOpa3zoBaTesieil, Kak OKCUJ LIMHKA W/WJIN cTeapaT LMHKA, OTHECTOHKHE areHThI,

aHTu-y @ AT'€HTbl, aHTHOKCHUOAHTbI u/ HUHUIOUATOPbI KpUCTAJIJIN3al[UU

10. Cnioco6 no nrobdomy u3 m.m. 1-9, B KOTOPOM 3MHUCCHOHHASI CTOCOOHOCTD
MeTaJUIMYeCKUX yacTudek Huxke 0,3, npeanoururenpHee Huxe 0,2, u eme

npeanoututenbHee Huxke 0,15,

11. Crocob no mrobomy u3 m.m. 1-10, B KOTOPOM METAIIMYECKHE YACTUUKH CO
c1aboit SMUCCHOHHON CMOCOOHOCTBIO COCTOSIT UJIU TUIAKUPOBAHBI AJTFOMHUHUEM WU
CTaJIbI0, LIMHKOM W/MIu OpOH30#, co cpenHuM nuamerpom no macce (D50) ot 1 no
40 MKM, IpeaAnOUYTUTENBHO OT 3 A0 30 MKM, €elle OpeAnOYTUTENbHEE OT 5 10 25 MKM

2

B HaCTHOCTHU, NPECANOYTUTCIbHbI aJJIOMUHHUCBBIC IIJIACTUHKHA.

12. Cnoco® no nrobdomy u3 m.m. 1-11, B KOTOPOM KOJIMYECTBO METAIIIHYECKUX
4aCTHYEK CO CJIaboil SMHUCCHOHHON CTOCOOHOCTBIO HAXOAUTCS B npenenax ot 0,2 no

4% 1o Becy, ot 0,5 no 2,5% mno Becy od1mero cocrasa.

13. U3014TOpP, KOTOPBIH MOKHO Pa3MECTUTh MEXAY ABYMs 3J€MEHTaMHU
KOHCTPYKLHH JUJIl YMeHbIIeHUs 3P PeKkTa TEpMUUECKOro MOCTA, BBIIOJTHEHHBINH U3
NOJMMEPHON MEHBI, MOJYUYEHHON U3 MOJUMEPHON KOMIIO3ULUHU, COAEpKallell OAUH
UJIA HECKOJIbKO TEPMOIIIACTUYECKUX MOJIUMEPOB, OAUH UJIM HECKOJIBKO
BcrienuBatenei, ot 0,01 1o 6 mac.% MeTalIMYeCKUX YaCTUUEK CO ClIaboi
SMHCCHUOHHOH CITOCOOHOCTBIO, U KOTOPBIH CONEPIKHUT MO MEHbIIEH Mepe OJHY

YIUIOTHEHHY IO oOmacTh Ha MOBCPXHOCTHU 34 CUHET MECTHOI'O Harp€BaHusd U yIIJIOTHCHHA.

14. U3onsTop mo m. 13, B KOTOPOM TEPMOIIACTHYECKHE MMOJUMEPHI BHIO PAHBI
cpeau noauoyiepuHOB, BKIOYAKIIHUX, B YaCTHOCTH, MOJUITHIIEHbI CPpeaHE
IUIOTHOCTH, BBICOKOH MJIOTHOCTH W/WJIH yJIbTPABBICOKOH MOJIEKYJISIPHON MaccChl,
MOJIUNIPONUIIEHBI, HAIPUMEDP, TOMOIMOJIUMEPBI MOJUIPONUIIEHA HIN COMOJUMEPHI C
NOJIM3TUIIEHOM, TOMOIOJIUMEPHI FUIH COMOJUMEPHI MOJUOYTEeHa, APYTHUe COMOTUMEPHI
3TUJIEHa U COMOHOMEPA, BEIOPAaHHOTO U3 BUHUIALETATa, OyTUIaKpHUiara,
METHJIMETAKPUIIATa U/HIIH XJIOPA; MOJUCTHPOJIBI, TAKHE KaK MOJTUCTHPOI -

roOMOmnoOJUMEP UJIU CONMOJIUMEPDI CTUPOJIA, TAKUE KaK YHapOHquHbIﬁ NMOJIUCTHUPOII,
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AKPWJIOHUTPUI-0yTaJUEH-CTUPOJI HIIH CTHPOJI-aKPUIOHUTPUI, CIOKHBIE TONHIPUPBI
TAaKHUEC, KaK aJ'II/I(baTI/ILIeCKI/Ie HOJ'II/IB(bI/Ipr, MNOJIy-apOMaTUUYECCKUE U apOMATUYICCKUE,
HarpuMep MOJUTIUKOIUA U MOJU (TIIUKOJIeBas KUCIO0Ta), MOJu (MOJIOYHAs
KHCIIOTA), MOJUKAMPOIAKTOH, MOJIUTHAPOKCHATKAHOAT, MOJUITHIEHA alUITHHAT,
noMuOyTUIEHCYKLMHAT, OoNU3TUIeHTepedTantaT, nonudyTuiaeHTepedranar,
NOJIUTPUMETHIIEHTEpedTaNAT, MONUITHIEHHA(TANAT, COMOJUMEPbI-3J1aCTOMEDbI
CIOXKHOTO 3¢ upa, kak monudpup-3¢upsl, noaudyTuaeH TepedTanaT-co-
MOJIUTETPAMETUIIEH OKCUN, HOJ'II/IKap6OHaTbI; L[I/IKJ'IOOJ'Ie(bI/IHbI;
NMOJIUMETUIIMETAKPUJIATDI, MOJIUaMUBI, HOJ'II/I(l)eHI/IJ'IeHOKCI/II[ B 4aCTHOCTU B CMECH C
NMOJIUCTHUPOIIOM, l'IOJ'II/Icy.]'Ib(bOHbI; MOJUBUHUIIXJIOPUI, TOJTHUKETOHDBI, all€TaJIN,

¢dbTOpUpPOBAHHBIE MMOJUMEPHI U COMOJUMEPBI;, MOJUUMHUIbI; JIH UX CMECH.

15. U3onsaTop no n. 14, B KOTOPOM OJMH UJIM IO MEHbLIEH Mepe OOUH U3
TEPMOIJIACTHUYECKUX MOJTUMEPOB BHIOUpAH Cpean MoJUdQUPOB, MPEAMOUYTHTEIbHO
MOJIUTJIMKOJUIOB UJIU MOJH (TJIIMKOJIEBON KUCIOTHI), MOJIN (MOJIOYHOH KUCIIOTHI),
MOJINKAMPOJIAKTOHA, MOJUTHAPOKCHAIKAHOATA, MOJUITUIICH aJUITHATA,
noauOyTHUICHCYKIIMHATA, TOoJUdTHIeHTepedTanaTa, nonudyTunenTepedranara,
noJuTpUMeTUIIeHTepedTanaTa, noJudTUIeHHadTanara, O0COOEHHO MPEANOYTUTEIBHO

NoJUdTUIIeHTEepedTanaTa.

16. [Ipumenenune u3onsaTopa no arodomy u3 nm.m. 13-15 unm uzonsropa,
MOJIYYEHHOT'O CrocoOoM 1o Jrdomy u3 n.m. 1-12 nus uzonupoBaHusi 6€3 TEMIOBOTO
MOCTa CTPOUTENbHBIX MPOQPHIEH U3 MIaCTMACCHI, CTAJIH, IO MUHHS, MEIH, JIATYHU
WJIH METAJJTNYECKOro CIJIaBa, B YaCTHOCTH, IJIsl METAJNIMYECKUX KOHCTPYKIUH B

001acTH CTPOUTENHCTBA.

17. Ilpumenenne mo m. 16 ayst U30IIUUN COENMHEHUI OKOHHBIX Mpod Hiel,

naHeje u oOMuIOBKH (Hacamos.
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