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JIEKIIUA Nel
IHPOEKTUPOBAHUE
ITOHATHE O IIPOEKTUPOBAHUHN

[Ton mpoexkTHpPOBaHHMEM MTOHUMAIOT MpoOIlecC MepepadoTKH UHPOPMAIIUH, ITOJTYYEHHOH B
pe3ysbTaTe HayYHbIX SKCIIEPUMEHTOB, B KOHEUHYIO HH(POPMALIUIO, HEOOXOIUMYIO Ul CO3IaHuUs
MPOMBIIIIIEHHOTO 00BEKTA.

B pesynbTare 3TOro0 npouecca nmoay4aroT HPpOeKT, T.€. KOMIUIEKC TEXHUYECKOH TOKyMeH-
Tauu (TEKCTOBOM M rpadUyecKoi), HEOOXOIUMOM Il CTPOUTEILCTBA HAMEUCHHOTO OOBEKTa
XOII, mo3BosAOIIEr0 00eCIeYnTh BBITYCK B YCTAHOBJICHHBIE CPOKH TPeOyeMOH MpOIyKIIUH
OTIpeIeNIEHHOr0 KayecTBa B 3aJJaHHOM 00beMe C HaWIy4IIUMU TEXHUKO-?KOHOMUYECKIUMH TOKa-
3aTeNsIMU TIpU COOJTIOJICHUH YCTAHOBICHHBIX CAHUTAPHO-TUTUEHUYECKUX U 0€30MaCHBIX YCIOBUN
TpyJa Ha CIPOEKTUPOBAHHOM OOBEKTE.

[IpoekTupoBaHue MPEANPUATHA XUMHUECKON MPOMBINIIIECHHOCTH OCYIIESCTBIISIECTCS WH]U-
BUyaJbHBIMU CIICHUATUCTAMU WM MPOCKTHBIMU OPraHU3allMsSMH, WUMEIOIIUMU JUICH3UU Ha
COOTBETCTBYIOIIUI BHJ ACATEIBHOCTH, a TAKKE MPOCKTHO-KOHCTPYKTOPCKHUMH OTJIEJIAMHU 3aBO-
noB (ITKO) mo 3agaHusM 3aKa34MKOB.

3aKa3urMKOM MOXKET SIBJISICTCS JIH00asi OpraHu3aius, KOTOpPOH MPETOCTABICHO MPaBO Ka-
MUTAIBHBIX BJIOXEHHUI B CO3/1aHHE HOBBIX MPEANPUATHH, 31aHUN U COOPYKEHHUH Ha 3€MEIbHOM
y4acTKe, OTBEICHHOM € 110 TOCYJTapPCTBEHHOMY aKTy, a TAKXKE IMPABO KATUTAIBHBIX BIIOKCHUH B
PEKOHCTPYKIIMIO U TEXHUYECKOE TIEPEBOOPYKEHUE ACHCTBYIOLIETO MPEATPHUSATHS.

BHUABI TIPOEKTUPOBAHUA

VY c10BHO MOKHO BbIIENIUTH 4 OCHOBHBIX BUJA IPOEKTUPOBAHUS:

1) npoexkTHpoBaHUE HOBOT'O MPEANIPUATHS;

2) pacuupeHue AeMCTBYIONIErO MIPeaNPHUsITHS;

3) PEKOHCTPYKITUS ACHCTBYIOMIETO MPEATPUSTHS;

4) TeXHUYECKOE MEePEBOOPYKEHUE IEHCTBYIOLIETO MPEIIPUATHUS.

HoBbIM cTpoMTEBLCTBOM HAa3bIBAIOT COOPYXEHUE HOBOTO 3aBOJAa WJIM MOCIEAYIOLIUX
ero ouepezneid. K HOBOMy CTpOUTENBCTBY MPUOETalOT TOJIBKO B TEX CIydasX, €ClIM HeoOXoaumas
IPOAYKIHMS (II0 aCCOPTUMEHTY, KOJIMYECTBY U KaUECTBY) HE MOXKET OBITH [TOJIy4€Ha B PE3yJIbTaTe
PEKOHCTPYKIIMH WJIM TEXHUYECKOTO NEPEBOOPYKEHMS NEHCTBYIOINX IPEAIPUATHN.

Pacmmpenne Takxe sIBIsIETCS HOBBIM CTPOUTEIBCTBOM. Ero OCyIECTBISAIOT AJisl YBEIU-
YEHHUs] MOILIHOCTH JEHCTBYIOIIETO NPENNPUATHS C OJHOBPEMEHHBIM YIIYYIIEHHEM TEXHHKO-
HKOHOMUYECKHUX MOKa3aTeseil, KOTOpble HE MOTYT OBbITh IOCTUTHYTHI IIyTEM PEKOHCTPYKIIMU MU
TEXHUUYECKOTO TIEPEBOOPYKEHUS.

IIpu pacmmpeHuy AEMCTBYIOIIETO IPEANPUATHS OCYIIECTBIIACTCS:

1) cTpouTENHCTBO BTOPOI U OCTEAYIOIINX €ro ouepeei;

2) CTPOUTENBCTBO JOTIOJHUTEIBHBIX TPOU3BOICTB;

3) CTpOUTENBCTBO HOBBIX LEXOB (MM PaCHIMpPEHHE JEHCTBYIOIIMX I1I€XOB) OCHOBHOI'O
IIPOU3BOJICTBEHHOTO Ha3HAYEHUS;

4) CTpOUTEIHCTBO HOBBIX OOBEKTOB BCIIOMOTATEIBHOIO M OOCITYXHBAIOIIEro Ha3Haye-
HUS, HEOOXOJMMBIX AJIsi JIOMOJHUTENbHBIX MPOU3BOJACTB, HOBBIX WJIM PACIIUPSIONIUXCS Jei-
CTBYIOIIMX IIEXOB OCHOBHOTI'O INIPOU3BOJICTBA.

PexkoHCTpYKIUSI COCTOUT B MOJHOM HJIM YaCTHYHOM MEpeoOOpPYJOBaHUM MPOU3BOICTB
Ha 0a3e HOBOIl TEXHUKU U TEXHOJOIWH, HO 0€3 CTPOUTENIbCTBA HOBBIX WM paclIMpeHus Aeii-
CTBYIOIIIMX II€XOB OCHOBHOT'O NPOU3BOJICTBEHHOTO Ha3HAUEHUSI.

[Tpy peKOHCTPYKIIMHU TMPOBOIATCA CIEAYIOLIIE pabOThI:



1) 3amMeHsIOTCSl M3HOIIEHHOE U MOPAaJIbHO yCTapeBliee 000pyI0BaHUE, CPECTBA aBTOMa-
TU3AIUH U MEXaHHU3allUH;

2) yCTpaHSIOTCS UMEIOUINECs] TUCIPONOPLUUN B TEXHOJIOTUYECKUX 3BEHBSAX M BCIIOMOTa-
TEJIBHBIX CITy)k0ax, o0ecrieunBaroIye yBeanueHne oobeMa Ipor3BoICTBa Ha 0aze HOBOM, Oojee
COBEpIICHHON TEXHUKH;

3) pacimupsieTcss aCCOPTUMEHT WJIH MOBBIIIAETCS Ka4€CTBO MPOYKIIUU;

4) co3aar0TCs MaJIOOTXOJHbIE WIIH 0€30TXO/IHbIE POU3BOJICTBA.

Kpome Toro, K peKOHCTPYKIIMH OTHOCSTCS:

5) paboThI MO U3MEHEHUIO PO IPEATPUATHS,

6) opraHu3anusi MPOU3BOACTBA HOBOW NMPOJYKIMU HA CYLIECTBYIOIIMX MPOU3BOJICTBEH-
HBIX TUIOIIAJISX;

7) CTpPOMTENHCTBO HOBBIX OOBEKTOB TOH K€ MOIIHOCTH M TOTO K€ HAa3HAUYEHHUS B3aMEH
JUKBUIIUPYEMBIX O0OBEKTOB, JaIbHEUIIIAas SKCILTyaTalllsi KOTOPhIX MPpU3HAHA HelleIeco00pa3Hoi.

PexoHCTpyKIIMS MpenpUATHl UMEET ONpeAeTCHHbIE MPEUMYILECTBA 0 CPABHEHUIO CO
CTPOUTENILCTBOM HOBBIX aHAJIOTUYHBIX MPEANPUATUI UIN paciiupeHreM AeicTByromux. K Hum
OTHOCSITCS:

1) orcyTcTBHE HEOOXOAUMOCTH OCBOCHHSI HOBOTO paiiOHA WJIH IJIOMIAAN CTPOUTEIbCTBA;

2) BO3MOXHOCTH MCIOJIB30BAHUS CYIIECTBYIONINX 3/IaHUI, HHKEHEPHBIX COOPYKCHUH H
KOMMYHUKaLUH;

3) cokpaieHre TpPOJOJDKHTEIBPHOCTH W CMETHOW CTOMMOCTH CTPOHMTEIBCTBA 33 CUET
MEHBIIIEro 00beMa padorT;

4) HanM4Me KOJUIEKTHBA KBATH(PHIIMPOBAHHBIX PAOOTHUKOB;

5) cokpalleHre CpOKOB BBOJIa B IEHCTBHE U OCBOCHUS MPOU3BOJACTBEHHBIX MOIIIHOCTEH.

Kak mokasbIBaeT ONBIT, KaUTaJbHBIC BIOXKCHUS, HAlpaBICHHBbIE HAa PEKOHCTPYKIIHUIO,
JAIOT IPUMEPHO BJBOE BBIIIE OT/Aa4Yy, YEM [P HOBOM CTPOUTEIIHCTBE.

K TexHn4yeckoMy nepeBoOpy:KeHHIO JICHCTBYIOLIETO MPEIIPUATHS OTHOCITCS:

1) ocymiecTBiieHHE B COOTBETCTBHH C IJIAHOM TEXHUYECKOTO Pa3BUTHS KOMILIEKCa MEpO-
npuATdil (0e3 pacMpeHns UMEIONIMXCS MPOU3BOJACTBEHHBIX IUIONIAACH) 1O MOBBIICHHIO 0
COBPEMEHHBIX TPEOOBaHMH TEXHUYECKOTO YPOBHS OT/ENbHBIX YYaCTKOB MPOM3BOJICTBA MyTEM
BHE/IPEHHUS HOBOW TEXHHWKH M TEXHOJOTHH, MEXaHU3ALMU U aBTOMATHU3alUU MTPOU3BOICTBEHHBIX
IPOIIECCOB M 3aMEHbI yCTapeBLIEr0 M (PU3NYECKU HM3HOIIEHHOro 00OpyIOBaHUs HOBBIM, Ooiiee
IPOM3BOIUTEILHBIM;

2) a TakXKe JIpyrue TeXHUUECKHE M OpraHM3alMOHHBIE MEPONPUATHS, HallpaBJIEHHbIE HA
o0ecrieyeHne MpupocTa MPOU3BOICTBA MPOAYKIUH, TIOBBIIICHAE €€ KaueCcTBa, YIyUlIeHHEe yCIIo-
BUH M OpraHU3aluy TPYAA, CHUXKEHHE Ce0eCTOMMOCTHU MPOIYKIIHH.

COCTAB U PA3JAEJIBI IPOEKTA

JIro60¥ IPOEKT MPOU3BOICTBA COACPKUT Psifl 00SA3aTEIBHBIX Pa3/ICIIOB:
. TexHOMOTHS IPOU3BOJICTBA.

. YripaBiieHue ¥ aBTOMaTH3aIUs TIPOM3BOICTBA.

. MexaHu3anust mpou3BO/ICTBA.

. DIIeKTpOoCHAOKEHHE.

. Ob1ee >HEeproodecnevyeHue.

. OTorienrie 1 BEHTHIAIIHA.

. BomocHabsxeHune u kaHaIM3aIIHs.

. Cuctembl HHPOPMAITMOHHON M (PU3MUECKON 3aIIHTHI.

. CtpoutenpHas 4acTh.
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ITAIIbI IPOEKTUPOBAHUA

IIpoexkTupoBanue, KaKk NPaBUio, BBIIOIHICTCS B TPH dTala.

IlepBbIM 3TanoM padoThl MMPOSKTUPOBINMKA, MPHUCTYMAIOUIETO K pa3padoTKe MpPOEKTa
IIPOU3BOJICTBA OPraHUYECKOIO CUHTE3a, SBJIAETCS MMOATOTOBKA 3aJaHMsl Ha IIPOEKTUPOBAHUE, KO-
TOPOE COCTAaBJISIETCS NP HENOCPEACTBEHHOM YYacTUU NPOEKTHUPOBIIMKOB. B obuiem Buzae 3ra
CTaJusl IPOEKTHBIX pabOT MOXKET ObITh Ha3BaHa MPeANPOEKTHOH pPa3padoTKoii.

BropbiM 3TanoM NpPOEKTHPOBAHMSA SBIICTCA TeXHUYECKOe IpoeKkTHpoBanue. Ha
9TOM 3Tare JIO0JKHbI ObITh PacCUMTAaHbI U BEIOPAHbI BCE BUbI 00OPYOBaHUs, COCTaBIIEHA Kajlb-
KYJSIUS ce0eCTOMMOCTH TOTOBOW MPOJYKIIMH, COCTABICHBI CMETHl Ha CTPOUTEIIBCTBO MPOCKTH-
pyemoro o0beKTa, pa3paboTaHbl IPOEKThI BCIOMOTaTeIbHBIX COOPYKEHUH U T.JI.

Tpernii 3Tan NpoeKTHUPOBaHMA — pa3pabOTKa padouMX 4yepTesKkei, T.e. TOW TeXHUUE-
CKOM JJOKYMEHTAIMH, 110 KOTOPOI HENOCPEICTBEHHO BEJETCA CTPOUTEIBCTBO U MOHTaX OOBEK-
Ta. Paboune yepTeku BBIIOIHAIOTCS 110 BCEM pa3fieiaM IIPOEKTa.

INPEAITPOEKTHASA PASPABOTKA

[IpennpoekTHas pa3paboTka sBIsIETCS BakKHEWIIEH YacTbio paboThl TexHojoros. Ha
JTAHHOM 3Tarie IpOoBOJATCS ClIeayolue padoThl:

1. Bvibop nnowaoxu cmpoumensbcmaa.

2. Onpeodenenue MOWHOCMU NPeONPUSIMULL.

3. Ananuz ucxoOHwvIX OaGHHLIX OJisl NPOEKMUPOBAHUSL.

4. Pazpabomka 3a0anusi Ha NpOeKmMuposanue.

OTBeTCTBEHHBIM 3a pa3pabOTKy 3aJjaHUs Ha IPOCKTUPOBAHUE SBISETCS 3aKa3YUK MPOEK-
Ta, HO HEMOCPE/ICTBEHHAs pa3paboTKa 3aJaHusl Ha MPOEKTUPOBAHUE NPOBOAUTCS T€HEPATbHBIM
IIPOEKTUPOBILHUKOM I10 ITOPYYECHUIO 3aKa34HKa.

B 3aganuu Ha npoeKTHPOBaHUE TOJIKHBI COAEPIKATHCS BCE OCHOBHBIE CBEJICHUS, HEO0XO-
JUMBIE 11 pa3pabOTKU MPOEKTa:

1) BUJ CTPOUTENBCTBA;

2) cTaAUuHHOCTD MPOEKTUPOBAHMUS;

3) OCHOBHBIE TEXHHUKO-I)KOHOMHUYECKHE MOKa3aTeNIN 00BEKTa, B T.4. MOIIHOCTh, IPOU3BO-
JUTEIbHOCTB, IPOM3BOJICTBEHHASI IPOrPaMMa;

4) TpeboBaHMS K KayecTBY, KOHKYPEHTOCIIOCOOHOCTH M SKOJIOTMYECKMM IMapameTpam
[POAYKIIMH;

5) TpeboBaHMS K TEXHOJOTHHM, K AapXUTEKTYpHO-CTPOUTENIBHBIM, OOBEMHO-
IUTAHUPOBOYHBIM U KOHCTPYKTHUBHBIM PELLIEHUSM;

6) TpeOoBaHMS U YCIOBHS K pa3pabOTKe MPUPOAOOXPAaHHBIX MEp U MEPOINpPUATHIL, K pe-
XKUMY 0€30MaCHOCTH U TUTHEHE TPYAA U T.JI.

ITo KpymHBIM U CIOXXHBIM OOBEKTaM 3a/laHUs] HA IPOEKTHUPOBAHUE COCTABJISIIOT HA OCHO-
BE TeXHUKO-IKOHOMHYecKUX 000cHOBaHuil (TIO) crpouTtenscTBa NPOMBIIIIEHHBIX TPEIIPH-
artuid. I'maBHOM 3amaueil npu cocrasieHun TOO sABIsSETCs ONpeneacHre SdKOHOMUYECKON Liele-
COO0pPa3HOCTH M TEXHUYECKOW HEOOXOJMMOCTH CO3JIaHUs JaHHOTro oObekTa. Ilpu BhIMONHEHUN
T30 onpexnensercs pacyeTHasi CTOMMOCTb CTPOUTENBCTBA U OCHOBHBIE TEXHUKO-IKOHOMHUYECKHE
MoKa3aTelu: ce0ecTOMMOCTh MPOAYKIIMH, T'OAOBOM BBITYCK TOBApHOW MPOAYKLHHU, MPUOBLIE,
YHUCJICHHOCTh NEPCOHANa, T0I0BON (POH]] 3apIuIaThl, CPOK OKYIIAeMOCTH, MOTPEOHOCTh B OCHOB-
HBIX BUJAX ChIpbs U dHepropecypcax u T.4. Onpeaenennsie B TOO 3aTpaThl HE MOT'YT OBITh IIpe-
BBIILIEHBI TP MOCJIEYIOIIEM TPOEKTUPOBAHHH.



TEXHHYECKOE ITPOEKTUPOBAHUE

[TosryunB yTBEpKIECHHOE 3aJaHUE HA MPOCKTUPOBAHUE, TEXHOJIOT IIPUCTYNAET KO BTOPO-
My 3TaIly NMPOEKTUPOBAHUS — Pa3pabOTKe TEXHUYECKOTO MPOEKTa, T.e. K TEXHHUYECKOMY MPOEK-
TUPOBAHHUIO.

B o0miem Buzae nocienoBaTeIbHOCTh BBIIOJHEHMSI M B3aMMOCBA3EH OTIENIBHBIX CTaauil
TEXHUYECKOT'0 MPOEKTUPOBAHMS MOXKET OBbITh IIPEACTABIICHA CIEAYIOIIEH CXEMOM:



[Moadop MCXOAHBIX TAHHBIX LIS
TEXHOJIOTUYECKUX PACUETOB

v

BrIsBiIeHNE COCTAaBOB U OCHOBHBIX
CBOMCTB FOTOBOI'O MIPOIYKTa, CHIPbS U
BCIIOMOT'aTEJIbHBIX MaTEpPHUaAJIOB

OrnpenesieHre OCHOBHBIX CTaHI
TEXHOJIOTHIECKOTO MpoIiecca
(cocTaBiieHrEe TEXHOJIOTHYECKON CXEMBI)

v

PazpaboTka npenBapuTeILHOTO BapHaHTa
annaparypHoOil CXeMbl IPOU3BOICTBA

v

CocraBieHue 00NepaOHHOIO
MaTepuanbHOTO OanaHca

v

Pacuer konnuecTBa, pazMepoB u
MIPOM3BOAUTEIEHOCTH 000PYIOBaHHS

v

DHepreTUIecKre pacueThl 000pyAOBaHUL

v

Pa3paboTrka cxeMbl KOHTPOJIS U
pEryIMpOBaHUs TEXHOIOTHIECKOTO
npouecca

v

OpHEHTHPOBOYHAS KOMIIOHOBKA
o0opynoBaHus

v

OxoH4aHune pa3paboTKH annapaTypHOH
CXEMBI TIPOU3BOJICTBA

v

OmnpeiesieHre BpeTHOCTH, OTHE- U
B3pPBIBOONIACHOCTH ITPOM3BO/ICTBA

v

OmnpeneneHne KOJIMUeCcTBa KB (UK
00CITy>KUBAIOIIETO MIepcoHala

v

TeXHUKO-2KOHOMHUYISCKHE PacueCThI

v

Amnanu3 u 00001eHre nHdopmanuu,
TIOJTyYCHHOH B pe3yJIbTaTe PacucToB

v

IMTPOEKT




PEI'JIAMEHTBI

TexHonornyeckuii perjiaMeHT NPOM3BOACTBA — TO HOPMAaTUBHBIM JOKYMEHT, ycCTa-
HaBJIMBAIOUIMI METOJbl IPOU3BOICTBA, TEXHOJOTHYECKUE HOPMATUBBI, TEXHUYECKUE CPENICTBA,
YCIOBUSL M NOPSAJOK IPOBEIEHUS TEXHOJOTMYECKOIo Ipolecca B IPOU3BOACTBE XUMMKO-
(bapMmareBTHYECKON MPOTYKIIHH.

OOue TpeOoBaHUS K MOPSIKY pa3pabOTKH, COTJIACOBAHUS M YTBEPKACHUS TEXHOJIOTH-
YECKUX PEIVIAMEHTOB, a TAK)Ke UX COAEP KAHME U IpaBUiIa cocTaBiieHus yctaHaBiusaroTcss OCT
64-03-002-2002 "IIpoayKuusi METUIIUMHCKON MPOMBIIIICHHOCTH. TEeXHOIOTHYECKUE PETIAMEHTHI
npousBocTBa. CopeprkaHue, NOPSA0K pa3pabOTKH, COTIACOBAHUS U YTBEPKIACHUS "

Cornacno OCT, cymiecTByeT 5 BUJIOB TEXHOJIOTUYECKUX PETJIAMEHTOB:

1) nabGopaTtopusie periaameHTsI (JIP);

2) onbITHO-TIpOMBIIIIEHHBIE persiaMeHThl (OI1P);

3) myckoBbie (BpeMeHHbIe) periaMeHThl (ITYP);

4) npomslinieHHble persiaMmeHTsl (I1P);

5) TunioBeie periamenTsl (TP).

JlabopaTopHBIii perjiaMeHT — 3TO TEXHOJIOIMUECKUN JOKYMEHT, KOTOPhIM 3aBEpILAIOTCS
Hay4HbIe MCCIIeI0BaHUs B Ja0OPAaTOPHBIX YCIOBUAX MPHU pa3paboTKe MeToJa IPOU3BOJICTBA HO-
BbIX JIEKAPCTBEHHBIX CPEJCTB.

OnbITHO-NIPOMBINICHHBIH PErJIaMeHT — TEXHOJIOIMYECKHH TOKYMEHT, KOTOPBIM 3a-
BepIIaeTcs 0TpaboTKa HOBOM TEXHOJIOTWHU MTPOU3BOJICTBA JIEKAPCTBEHHOTO CPE/ICTBA HA OIBITHO-
IIPOMBIILIJICHHON YCTaHOBKE.

IIyckoBoil perjiaMeHT — TEXHOJOTHMYECKHN JOKYMEHT, HA OCHOBAHUU KOTOPOTO OCY-
LIECTBIIIOT BBOJ B DKCIUTyaTallMl0 U OCBOCHUE BHOBb CO3JAHHOI'O IPOMBIIUIEHHOTO NPOU3BOJ-
CTBA JIEKAPCTBEHHOT'O CPEJ/ICTBA.

IIpoMbIICHHBIN perJiaMeHT — TEXHOJIOTMYECKUN TOKYMEHT JIE€HCTBYIOIIETO CEpUIHHO-
r'0 IIPOU3BOJICTBA JIEKAPCTBEHHOT'O CPE/ICTBA.

TunoBoil perjaMeHT — PYKOBOZSAIIMM HOPMATHBHBIM JTOKYMEHT, YCTaHABIWBAIOILIMNA
CTaHAapTHbIE (YHU(PHUIIUPOBAHHBIE) TEXHOJOTUYECKUE METO/IbI MPOU3BOACTBA, HOPMBI U HOpMa-
TUBBI, TEXHUYECKHE CPEACTBA JJIs IIpolecca MPOU3BOACTBA OJHOPOJHOM TPYIIIBI MPOAYKLUU
(TabneTku, Kamncysbl, UHbEKIIMOHHBIE PACTBOPHI U T.I1.).

CepuiiHblil BBIITYCK TOBaPHOM MPOIYKIUHU OCYLIECTBIIAETCS TOIBKO HA OCHOBE ITPOMBIIII-
JICHHOTO perjaMeHTa.

Coaepsxanue persaaMenTa. [IpOMBIIIIEHHBIN PErVIAMEHT JIOJKEH COCTOSITh M3 CIEAYIO-
HIUX pa3/iesioB:

1) xapakTepucTHKa KOHEYHON MPOYyKIIMU IPOU3BOJICTBA;

2) XMMHYECcKasl cXxema IpOoU3BO/ICTBA;

3) TexHOJOrHYeCKast CXeMa MPOU3BOJICTBA;

4) anmapatypHasi cxema IMpOU3BOJICTBA U crienu(uKaus 000pyA0BaHUS;

5) XapakTepHUCTHKA ChIPbs, MATEPHUAJIOB U MOJIYIPOYKTOB;

6) U3T10’)KEHUE TEXHOJIOTUYECKOTO MTPOLIECCa;

7) MaTepuaibHbII OanaHc;

8) nepepaboTka 1 06€3BpEeKUBAHNE OTXO0/I0B IIPOU3BOICTBA,

9) KOHTPOJIb MPOU3BOJICTBA U YIIPABIECHHE TEXHOJIOTHUYECKUM IPOLIECCOM;

10) TexHuka 6€30MacHOCTH, MOKapHasi 0€30MaCHOCTh U MPOU3BOICTBEHHAs CAHUTAPUS;

11) oxpana okpy>KatoIien cpeapl;

12) nepeveHb MPOU3BOICTBEHHBIX HHCTPYKIUI;

13) TeXHUKO-9KOHOMUYECKHE HOPMATHUBBI;

14) ungopmarioHHble MaTEPUATIBL.



JIEKIIUSA Ne2

KJIACCHOPUKALIUA OBOPYAOBAHUA

Bce anmaparhbl Mo Ha3HAYe€HHIO MOXKHO Pa3/IC/IUTh Ha:

1) anmmapatbl, B KOTOPBIX MPOUCXOIUT COOCTBEHHO XMMHUYECKOE IpEeBpaIieHue (peakTo-
pb);

2) anmapartsl, IpeIHa3HAUYCHHBIC JJIs BEIICTICHUS MPOJTYKTOB PEAKIIUU:

— MaccooOMEHHOE 000pYJIOBaHUE — IKCTPAKTOPBI, KPUCTAJUIM3ATOPHI, BBHIIAPHOE M -
CTIJLISIITUOHHOE 000PYyIOBAHUE);

— cenapamnroHHoe 06opynoBanue (GUILTPHI U EHTPUDYTH);

— CYIIIIbHOE 000PY/I0BAHMUE,

3) BcroMoratelibHOE 00OpYJIOBaHKE, MPEAHA3HAYCHHOE I XPAHCHHUS M TIEPEMEIICHHS
CBIPBS ¥ TIPOMEKYTOUHBIX TIPOJTYKTOB M OCYIIECTBIICHHUS MTPOLIECCOB TEIJIOOOMEHA:

— TETII00OMEHHOE 000pYI0BaHUE;

— JO3UPOBAIBLHOE 000PYyI0BaHKE (BECHI, BECOBBIC JI03aTOPHI, JO3UPYIOIINE HACOCHI, MEp-
HUKH,;

— 000py/I0oBaHNE MEXaHHU3aIUU TEXHOJIOTHUECKUX MPOIECCOB (TPAHCIIOPTEPHI, CHCTEMBI
ITHEBMO- U THIPOTPAHCIIOPTA, TelIb(epsl U JIU(THI, TOAbEMHUKH);

— 000pYJIOBaHKME TPAHCIIOPTUPOBKU U XPAHCHHS MPOAYKTOB M MaTepuaioB (COOpHUKH,
UCTEPHBI, 0aku, 60UKH, OyTHUIN; OAJIJIOHBI; PECUBEPHI; Ta3TONIbAEphl; OapabaHbl, KOHTEHHEPHI.

— TpyOOIIPOBOJIBI U apMaTypa.

B 3aBucuMOCTH OT €cm0OC06a MOABO/IA PeareHTOB H NMPOAYKTOB PeaKM Pa3INyaioT U
anmaparsl MeprUOIUICCKOr0, HEMPEPHIBHOTO U TIOJTYHEIPEPBIBHOTO JCHCTBUS.

AnmapaTbl IEPUOJANYECKOTO JCHCTBUS XapaKTEPU3YIOTCS TEM, YTO TPAHCIIOPTHBIC OIle-
pauu (3arpy3ka peareHTOB M BBITPY3Ka MPOJYKTOB) M OCHOBHBIC TEXHOJIOTHYCCKHE ONEPAIUN
pasjielieHbl BO BpEMEHH, T.€. OCHOBHON TEXHOJOTHYECKHH MPOIIECC B ammapare IepHOAMISCKOrO
JEHCTBUS TIPEPHIBACTCS BCIIOMOTATEIILHBIMH OTICPAITHSIMHU.

B anmapate HenmpephIBHOTO JEHCTBHS OCHOBHOW TEXHOJOTHYECKUI MPOIECC COBMEIIEH
BO BpPEMEHU C TPAHCIIOPTOM BEIIECTBA Yepe3 ammapar, T.€. Ha BXOJI B alapaT HEMPEePhIBHO TO-
CTYIaeT MOTOK PEeareHTOB, a Ha BBIXOIe TaK)Ke HEMPEPHIBHO OTBOAMUTCS MOTOK MPOIYKTOB.

TpaauIMOHHO TPUHSATO CYUTATh HETPEPHIBHEIC MPOIIECCHI Ooiee mporpeccuBHBIMU. K nx
OCHOBHBIM JIOCTOMHCTBAM MOKHO OTHECTH:

1) BBICOKYIO CTETICHb MCITOJIb30BAHUS aIIapaTyphl;

2) BO3MOXXHOCTh COBEPIICHCTBOBAHUSI KOHCTPYKIIMHU ammapaTypbl, BOSMOKHOCTh MeXa-
HU3AIMY ¥ aBTOMAaTU3alUN TEXHOJIOTHYECKOTO TpoIiecca.

OpaHako MeproINYecKHe MPOLEeCChl TAKXKE UMEIOT Pl MPEUMYILECTB, HAPUMED:

1) oTHOCHUTENIbHAS TPOCTOTA IKCIUTYATAI[MH U TPOSKTHPOBAHWS;

2) BO3MOXHOCTh YIIPaBJICHUS KAUeCTBOM MPOMEKYTOYHON MPOAYKIINH;

3) KxpoMe TOro, 3aMeHa MEePHOUICCKHIX TPOIIECCOB HEMPEPHIBHEIMU HE BCETJ]a OKa3bIBa-
eTCs 1eJIeCO00Pa3HOM, a MHOTIa HACTOIBKO TPYAHOPEATN3YEMOM, YTO OT Hee MPUXOAUTCS OTKa-
3aThCsl.

B 3aBrucuMOCTH OT cTeneHU YHH(PUKANMU BCE TEXHOJIOTHYECKOE 000PYIO0BaHUE MOKHO
pa3eNuTh Ha CTAHJAPTHOE U CIEITHAIM3HPOBAHHOE.

CrannmapTHOoe 00OpyIOBaHUE BHIMYCKACTCA MPEINPHUATHIMI XUMUYECKOTO Ma-
INIMHOCTPOCHUS B BUJIC HECKOJBKUX THIIOPa3MEpOB. PsIbl THIIOpa3MEpOB M MapaMeTpOB CTaH-
naptHoro obopynoBanus omnpenenstorcs OCToM u coneprxaTcs B KaTalorax.



Cnenuanu3upoBaHHOe 000pyJOBaHHUE OPUEHTUPOBAHO HA KOHKPETHBIM TeX-
HOJIOTMYECKUH TPOLIECC U MIPOEKTUPYETCS CHELMAIBHO Ul HETO U3 pacyera Ha 3aJaHHYIO Ipo-
U3BOJUTEIIHOCTbD.

MATEPUAJIBI XUMHWYECKHUX PEAKTOPOB

BbIBOP MATEPHUAJIA

B xumuueckoi MpOMBINIIICHHOCTH, B TOM YHCJIE U B MPOMBIIIJICHHOCTH OPTaHUYEeCKHUX
MOJIYTIPOIYKTOB, /Il U3TOTOBJICHUSI amnmapaTypbl UCIIOJIB3YIOTCS BeCbMa pa3HOOOpa3Hble Mare-
puainbl. ITO 00BIICHAETCS pa3HO0Opa3ueM U CHelu(PUIHOCTHIO TPEOOBAHUMN, TPEABIBISEMbIX K
KOHCTPYKIIMOHHBIM MaTepHaliaM JiJIsl XUMHUYecKO# ammaparypsl. [Ipumensiembie s 3TUX 1ieneit
MaTepuabl JOKHBI HIMETh:

1) nocTaTOYHYI0 MEXaHUYECKYIO TPOYHOCTH;

2) CTOMKOCTh K KOPPO3HMOHHOMY BO3JICHCTBUIO MepepadaThIBAEMBIX BEIICCTB;

3) obmagaTh COOTBETCTBYIOUIMMH (PU3NYECKMMH CBOMCTBaMH (HampUMep, XOpOIeH Tem-
JIOTIPOBOAHOCTHIO);

4) nerko moaBaThCsi MEXaHUYECKOW 00paboTKe;

5) He OKa3bIBaTh HHTUOMPYIOIIETO NESHCTBHUS B TIPOIECCcax, MPOBOAMMBIX B JaHHOMW armia-
parype;

6) HE BIMATH HA YUCTOTY IPOAYKTOB PEAKIIMH;

7) OBITH AEMIEBBIMU U JOCTYIHBIMH.

I'maBHBIM TpeOOBaHUEM TSI MATEPHAIOB XMMHYECKHX allapaToB B OOJIBIINHCTBE CITyYa-
€B SBIISIETCS. UX KOPPO3UOHHAS CTOMKOCTb, TaK KaK OHA OMpeeisieT JOITOBEYHOCTh XUMUYECKO-
ro 000pyAOBaHUS.

KOPPO3USA METAJIJIOB

Koppo3ueii (ot nat. cioBa "COrrosio” — pasbenarh) Ha3bIBaeTCsl Pa3pyLICHUE MaTepHaa
BCJICZICTBHE B3aHMOJICHCTBHS €r0 CO BHEIIHEH cpeoil. Pa3nnyaroT qBa TMIa KOPpO3UM — XUMH-
YECKYIO U MIEKTPOXUMHUYECKYIO.

XHWMHMYECKOU KOPPO3UEN HA3bIBACTCS pa3pyLICHUE METAJNIa OKACIEHUEM €r0 B OKpYyXka-
fol1ei cpezie 6e3 BOSHUKHOBEHMSI AJIEKTPHUECKOTO TOKA B CHCTEME.

B aTOoM ciyyae nponcxXoauT B3aUMOJEHCTBHE METAJIIAa C COCTABHBIMU YaCTsMHU CPEABI — C
ra3aMu ¥ HEdJIEKTPOIUTAMH.

DNEeKTPOXUMHUECKON KOPPO3HeH Ha3bIBAETCs pa3pylLIeHHE METajia B CPEE AIEKTPOIIH-
Ta C BOSHUKHOBEHHUEM BHYTPH CHUCTEMBI DJIEKTPUYECKOrO TOKAa. B 3TOM cilydae Hapsaxy ¢ XUMHU-
YECKUMH TIpolieccamu (0T/1aya JIEKTPOHOB) MPOTEKAIOT U AJIEKTPUUYECKUE (TIEPEHOC MIEKTPOHOB
OT OJIHOTO y4yacTka K Jipyromy). K anekrpoxumuueckoir KOppo3un OTHOCSATCS BCE CIIydau KOppo-
3UM B BOJHBIX pacTBOpax.

[To xapakTepy pa3pylleHHI KOppO3Wsl METaJJIOB ObIBAeT CIUIOIIHOW (paBHOMEPHOIN),
MECTHOHM U MEXKPHUCTAJUINTHOM.

CruomHas Koppo3usi He IpeACTaBisieT 0co00i OMacHOCTH Ul KOHCTPYKLMI M amnmapa-
TOB OCOOEHHO B T€X ClIy4asx, KOI/a MOTEpPU METAJUIOB HE MPEBHIIIAIOT TEXHUYECKH 000CHOBaH-
HBIX HOpM. Ee mocneacTBus MOryT ObITh CPaBHUTENBHO JIETKO YYTEHBI.

3HAYUTENIBHO ONAacHEe MECTHasi KOPPO3Hsl, XOTSA MOTEpPH MeTajljia 3/1eCh MOTYT ObITh U
HeOonpmMMu. OJMH U3 HauboJiee OMAacHBIX BUJOB MECTHOW KOPPO3UHU — 3TO ToueyHas. OHa 3a-
KJIFOYaeTcsl B 00pa30BaHUM CKBO3HBIX MOPaK€HUH, T.€. B 00OpPa30BaHMU TOYEUHBIX MOJOCTEH —
TaK Ha3bIBAEMbIX MUTTUHTOB. MEeCTHOM KOPpO3uu OIaronpUaTCTBYIOT MOPCKas BOJA, PaCTBOPHI
coJiell, B YaCTHOCTHU TaJIOTEHUAHBIX (XJIOpUJ HATpHsl, MarHus U Jip.). OnacHOCTh MECTHOHM KO-
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pO3UN COCTOUT B TOM, YTO, CHMKAsl MMPOYHOCTh OTJAEJBHBIX YYaCTKOB, OHA PE3KO YMEHBILIAET
HAJIe)KHOCTh KOHCTPYKIIMI, COOPYKEHUI, anmnapaToB.

Haubonee onacHbIM BHIOM KOPpPO3UU SIBISETCS MEKKPUCTAILUIUTHAS, PU KOTOPOMl pas-
pYILIEHHUE MPOUCXOIUT MO FPAHUIIAM KPUCTAIUIUTOB B INIyOMHE METalIa.

CKOpOCTh KOPpPO3UHN METAJIJIa OLIEHUBAETCSI BECOBBIM METOJIOM, OCHOBAaHHBIM Ha OIpeze-
JICHUY U3MEHECHHsI Beca 00pa3iia mociie BO3ACHCTBUS arpeCCUBHOM CpeIbl.

JInsi KONMMYECTBEHHOM OLICHKM CTENEHW KOPPO3MOHHBIX Pa3pyLICHUW MNPUHSATA JECATH-
OayIbHAs IIKaJa.

Kopposuonnas cToikocTh MaTepuagoB

pynna croiikoctn CKopocTh KOPpPO3UM MeTaJLIa, B
MM/TOJ

CoBeplIeHHO CTOUKHNE Memnee 0,001 1
BechMa crolikie Csore 0,001 go 0,005 2
Cspire 0,005 go 0,01 3
Croiixie Csoiie 0,01 o 0,05 4
Cspie 0,05 g0 0,1 5
ITonum:keHHO CcTOMKHUE Cobiue 0,1 210 0,5 6
Csriie 0,5 o 1 7
MatocToiikie Cspire 1,0 1o 5 8
Csrire 5 o 10 9
Hecroiikue Cspiie 10 10

JI1st M3rOTOBIIEHHSI XMMHUYECKOM anmnapaTypsl JOJKHBI MCIOJIb30BaThCSl KOHCTPYKIMOH-
HbIE MaTepUAJIbl, CKOPOCTh KOPPO3HH KOTOPBIX He mpeBbimaet 0,1-0,5 MM/rox; varie npumeHs-
I0TCSI MaTepuaibl cTolkue (ckopocTh kopposun 0,01-0,05 mm/rom).

KEJE3OYIJIEPOAUCTBIE CIIJIABbBI

Haubonee mmpokoe pacmpocTpaHeHrde B Ka4eCTBE MaTEpPUAIOB JJII XMMHYECKOW arma-
paTypbl HOTYYUIIH CTATH U UYTYHBI.

Onu obnagator

— BBICOKOI MEXaHUYECKOW MPOYHOCTHIO;

— XOpOmHMHA (PU3HYECKUMHU CBOWCTBAMU (BBICOKAs TEIIOMPOBOIHOCTD, MaJlask TEILIOCM-
KOCTb H JIp.);

— BIIOJIHE JOCTYITHBI U JIOCTATOYHO JICHICBBI, YTO JIETIAET UX OCHOBHBIMHU KOHCTPYKITMOH-
HBIMH MaTepHuagaMH O0IIero U XUMUYECKOTO MAIIMHOCTPOCHHUS.

B ugncrom xenese 6e3 ocTtaTka MOXET pacTBOpUTheS He Oonee 2 % yrnepona. CruiaBsl,
conepskarniue 10 2,14 % yriepoa, Ha3bIBAIOT CTAISIMU; CIIaBhI, B KOTOPBIX Oosee 2,14 % yrme-
pona (00bruHO OT 2 110 5—6%), — YyTyHOM.

[To comep:kanuio yriepoaa yriepoaucTyro CTalb JeNST Ha:

— HU3KOyIepoaucTyo (1o 0,25 % yriepona);

— cpenneyriepoauctyto (ot 0,25 no 0,6 % yraepona);

— BBICOKOYTIIepoaucTyto (Beime 0,6 % yriepona).

JlerupoBaHHBIE CTaJH, B CBOIO OU€pe/lb, OIPA3CIISAIOT Ha:

— HU3KOJIETUPOBAHHBIE (110 2,5 % JIETUPYIOMIMX JIEMEHTOB);

— cpenHenerupoBanHbie (0T 2,5 10 10 % nerupyrommx 31eMeHTOB);

— BBICOKOJIETHpOBaHHBIE (CBBITIE 10% JErupyronmx 3JIeMEeHTOB).
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B 3aBucHMOCTH OT Ha3HAYEHHUSI CTAIM MTOAPA3IEISIIOTCS Ha:

— KOHCTPYKIIMOHHBIC, TIPEIHA3HAUYCHHBIC ISl U3TOTOBJICHUS CTPOUTEIBHBIX U MAIIUHO-
CTPOUTEINIbHBIX U3JICIIHIA;

— UHCTPYMEHTAJIbHBIE, U3 KOTOPBIX M3TOTOBIISIOT PEXKYIIUH, MEPUTEIHHBIN, IITAMITOBBII
U IIPOYME MHCTPYMEHTHI. DTH cTajiu coaepxar 6omnee 0,65 % yrnepona;

— ¢ 0cOObIMH (DPU3UYECKUMHU CBOWMCTBAMHM, HAIPHUMEpP, C ONpPEACICHHBIMH MarHUTHBIMU
XapaKTePUCTHUKAMU WM MalbIM KO3((UIMEHTOM JHMHEWHOTO PAaCIIMPEHHsS: AJIEKTPOTEXHUYEe-
CKasl CTaJlb, CylIepUHBap;

— ¢ 0COOBIMU XMMUYECKUMHU CBOMCTBAMU, HallpUMep, HEPHKaBeIOIINe, KapOCTOMKUE WU
KapOIPOYHbIE CTAIIH.

B 3aBucuMoOCTH OT conepkaHus BpeIHBbIX MpuMeceil: cepsl U (pocdopa cramu noapasje-
JSIOT Ha!

— ctanu o0pIkHOBeHHOT0 KadecTBa (10 0,06 % cepst u 10 0,07 % docdopa);

— xauectBeHHbIe (10 0,035 % cepsl u pocdopa);

— BeIcOKOKayecTBeHHbIE (110 0,025 % cepsl u Gpocdopa);

— 0c000 BeicokokadecTBeHHBIE (110 0,025 % docdopa u 10 0,015 % cepwr).

Cranp o0namaeT XOpOUIMMHU MEXaHMYECKUMU U (PU3UYECKHMMH CBOMCTBAMH, XOPOILIO
nojyraeTcsi 00paboTKe, OTHOCUTEIBHO JIOCTYIIHA U JIenieBa. | TaBHBIMH €€ HeTOCTaTKaMH SIBJISI-
I0TCSI HEBBICOKAs XUMHUYECKasi CTOMKOCTh U BIMSHHE Ha YUCTOTY TOTOBOTO MPOIYKTA.

Yyrynsl. CriiaB xemnesa ¢ yriaepoJom, cojaepxkamiuit oonee 2,14 % C, Ha3pIBaeTCs 4yry-
HOM.

['maBHBIM TOCTOMHCTBOM YYT'YHA SIBIISICTCS HU3Kast CTOMMOCTD M JJOCTYITHOCTb.

K nemocratkam 4yryHa, , IpUBOASIIUX K TOMY, YTO JOJSI YYyT'YHHBIX U3/ETIHI B XUMUYe-
CKOM MAalllMHOCTPOECHUHU B IOCJIETHEE BPEMS CYIIECTBEHHO CHUXKAETCS, MO)KHO OTHECTH CIIEAY-
IOIIHE:

1) nmoHmxeHHasi IPOYHOCTh YYI'yHa [0 CPAaBHEHUIO CO CTajbl0, BCIEACTBHE YErO €ro
MPUMEHSIOT NPU TEMIIEpPAType CTEHKU cocyja WM ammapara ot —15 go +250 °C npu temnepa-
Type oborpesatoieii cpeasl He 6omnee 650 °C u napnenun 10 1,0 Mlla;

2) orpaHWYeHHass BO3MOKHOCTh €r0 MEXaHHYECKOM 00pabOTKH, MOITOMY UYTyH MOMKET
OBITh MCTOJB30BaH TOJBKO B BHUJE JUTHS. DTO, KCTATH, MOKHO OTHECTH M K JIOCTOMHCTBAM, I10-
TOMY 4TO OJarogaps JUTHIO U3ACIUSIM U3 YYyT'yHA MOKHO MPUAABATh CaMyI0 CIOXHYIO0 popmy;

3) u3-3a XpyINKOCTU YyryHa CTEHKU anmnapaToB MPUXOAMUTCS AeNaTh TOJICTHIMU (B 2 pa3a
TOJIIE, YeM JJsl CTAlbHBIX almaparoB), MO3TOMY YyT'yHHas allaparypa BCerJa 3HauHuTeIbHO
TsDKEJee CTAIbHOM U nMeeT Oosiee Hu3KMe Kod(h(PUIIMEHTHI Terionepe1auy;

4) u3-3a TOTO, 4TO YYT'yH HE MOJIaeTCs CBapKe, pyOalIkyu YyryHHBIX almaparoB Bceria
BBITTOJIHSIOT CHEMHBIMH M KPEIIST K JIOTIOJHUTENLHOMY (IaHIly Ha KOpIryce. DTO MPHUBOAMUT K
YMEHBIIIEHUIO TTOBEPXHOCTH TETUIOOOMEHA YYTYHHBIX amapaToB MO CPABHEHHUIO CO CTATbHBIMU
anmaparaMu TOro ke o0bema.

IBETHBIE METAJIJIBI

AsoMuHuii. [TTaBHBIMM JOCTOMHCTBAMU aJlFOMHUHUSA, Onaronapsi KOTOPbIM OH MOTYYHII
JIOBOJIBHO IIMPOKOE PAacIHpOCTPAHEHUE B KaUECTBE MaTepuaja XMMHUYECKOM aImaparypbl sBIIs-
I0TCS CIIELYIOIIHE:

1) 1oCTymHOCTh MO CPAaBHEHHIO C JIPYTMMH IIBETHBIMU MeTaslaMH (aJTIFOMUHHUIA — caMbli
pacnpoCTpaHEHHBIN B 3eMHOM Kope MeTayl. OH BXOJUT B COCTAaB TJIMH, MOJEBBIX IIIATOB, CIIFOJ
¥ MHOTHX JIpyrM MuHepasoB. O0Iee coiepkaHue allloOMUHUS B 3€MHOM KOpe cocTaBisieT 8 %
(macc.));

2) nerkocTs (mmotHOCTs amomurus mpu 20 °C p= 2,699 r/emd);

3) BBICOKasl TEIIONPOBOAHOCTH (B 4,5 pa3a BbIIIE CTAIN);
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4) CTOUKOCTh K BO3JCHCTBUIO HEKOTOPBIX arpECCUBHBIX areHTOB (HAaIpUMep, KOHIIEHTPH-
POBaHHOW A30THOM KHCIOTHI, (POCHOPHON U OPraHUYECKUX KHUCIIOT), KOTOpasi 0ObSICHsAETCS 00-
pa30BaHKUEM Ha €ro MOBEPXHOCTH IUIOTHOW CILIOIHON OKUCHOH ruteHku Al2Os.

['maBHBIM HEIOCTATKOM, OTPAaHUYHMBAIOIIUM NMPUMEHEHUE ATIOMHHUS, SIBJSIETCS €r0 HU3-
Kasi MEXaHW4YecKasi IpoYyHOCTh. KpoMe TOro, allfoMUHUI U €ro CIJIaBbl HEYCTOMYMBEI B IIEJI0Y-
HBIX cpefax:

Al + NaOH + H20 = AI(OH)2ONa + 3/2H..

ATIOMUHUN TIPUMEHSIETCS NIl M3TOTOBJICHUST MEPHHKOB, PE3EPBYapOB OOIBIIONW €MKO-
CTH, HEOOJIBIINX PEAKI[MOHHBIX allaparoB, TEIJIOOOMEHHUKOB U JIPYTHX anmnaparoB, paboTaro-
mux 0e3 1aBiIeHus U IpyU TeMiieparype creHok He Bbiiie 200 °C.

Menb. ['1aBHBIMHM TOCTOMHCTBAMU MEJU SIBJIIFOTCS :

1) BbICOKast TEIIONPOBOAHOCTS (B 6 pa3 BBILIE CTAJIM);

2) nIerkocTb 00paboTKH;

3) MOBBIINICHHE MPOYHOCTU MPH HU3KUX TEMIIepaTypax MpPU COXPAHEHUU TUIACTUYHBIX
CBOMCTB.

braronapst aTomy Menp SBISIETCS IEHHBIM KOHCTPYKIIMOHHBIM MaTe€pUajioM B KPHUOTECH-
HOM TEXHHKE, a TAKXKE IHUPOKO MPUMEHSIETCA I U3TOTOBICHUS TEINIOOOMEHHOW anmnapaTyphl.

['maBHBIM HETOCTATKOM MEJIM, KaK U aJIOMHHHUS, SIBJISIETCS HEOCTATOYHAS MEXaHUYeCKast
MIPOYHOCTb.

Koppo3nonHast akTHBHOCTh Me/IM HE OYEHb Beirka. OHa BecbMa yCTOWYMBA B HEUTpallb-
HBIX U HIEJIOYHBIX CPENAX, a TAKKE B PACTBOPAX OPraHUYECKUX KUCIIOT.

B MuHepanbHBIX KHCIIOTaX, a TAK)KE B MPUCYTCTBUM COCAMHEHHI CEpPhl MEJIb JIETKO I0/I-
BEpraeTcsi KOppo3uu., T.K. He 00pa3zyeT 3alUTHBIX OKCUAHBIX MJICHOK.

Kpome Toro, menp uMeeT HU3KHE JIUTCHHBIC CBOMCTBA U HE IPUMEHSETCS JJIS JINTHIX Je-
taneil. OCHOBHBIMU MaTepHuaiaMH JJis JIUThs A€TANICH U apMaTypbl SBISIIOTCA CILUIaBbl HA OCHOBE
Meu — OpOH3BI U JIATYHH.

JlaTyHBI0 Ha3bIBaeTCA CILIAB MEU C HUHKOM, coaepxamuii ot 10 1o 50 % nuHka.

W3 naryHei M3roTOBISIFOT ACTATU TPYOOIIPOBOAOB, (IAHIIEI, OOOBIIIKH, TETUIOOOMEHHBIC
arperarbl, aHTU(HPUKIIMOHHBIE K KOPPO3UOHHOCTOMKHUE JIETAIIH.

Bpon3a — 370 cruiaB Meau ¢ 0JIOBOM U APYTHMU dJIEMEHTAMU: aIFOMUHUEM, OCpUILIHEM,
KpEMHHUEM, MapraHileM, CBUHIIOM. BpoH3bI 0071a/1al0T BBICOKUMU AHTU(DPUKIIMOHHBIMU CBOM-
CTBaMHM, XOPOIIIO COMPOTHUBISIOTCS KOPPO3UU M 00pabaThIBalOTCA pe3aHueM. BpoH3bl HaxomsT
MPUMEHEHUE B y3llaX TpeHUs (MOAIIUIHUKN CKOJIBKEHHUS, YEPBSIUHbIE M BUHTOBBIC Mepeiayn), B
BOJITHOM, MMApOBOM M MAaCJIsIHOM apMarype.

Caunen. B nponuiom cBuHeI[ ObUT BeCbMa pacHpOCTpaHEHHBIM KOHCTPYKIIMOHHBIM Ma-
TEpUAJIOM B XMMHYECKOM MAaIlIMHOCTPOEHUU. B HacTosIIee BpemMsi ero NpuMEeHEHHE COKpaIlaeT-
Csl BCJIEICTBHE HU3KOM MEXaHMYECKOW MPOYHOCTH M BBICOKOW CTOMMOCTHU. Bcrony, rie Bo3aMOx-
HO, CBUHEI[ 3aMEHSIOT TJIaCTMAcCaMU WJIH HEPIKABEIOIINMMH CTAJISIMH.

Hukeab. Benencreue BBICOKOM MEXaHUYECKOW MPOYHOCTH U 3HAYUTEIIBHOW XUMUYECKOU
CTOMKOCTH HUKEIb CYUTACTCS OJTHUM U3 JIYUIINX MAaTEPHUATIOB XUMUUYECKOTO aIlmapaTOCTPOSHUS.

Hukenb oTnnuaercs BBICOKOM YCTOMUYMBOCTBIO K BO3JCUCTBUIO TOPSYMX PACTBOPOB U
pacIuIaBoOB WIETOYECH.

OH yCTOIYUB K KOPPO3UOHHOMY JCHCTBHIO OONBIIMHCTBA OPTAHUYECKUX KHCIOT U pac-
TBOPOB COJieH (a30THOKHUCIIBIX, XJIOPUCTHIX, CEPHOKUCIIBIX ).

Ero Takxke MOXXHO MPUMEHSTH B TEX CIydasx, KOrja TpeOyeTcsi BBICOKasl YUCTOTA MPO-
JIyKTa WJIA HEJOMYCTHUMO NMPUMEHEHUE KHUCIOTOCTOMKUX CTalled BCIEACTBUE MX JCHCTBUSA Kak
KaTajln3aTopa, yCKOPSIOIIETO X0 HEXKeNaTeIbHbIX PEaKIIUi.

Opmnako Manasi TOCTYITHOCTh M JOPOTOBH3HA HUKES TTOKA MPEMATCTBYIOT €r0 MUPOKOMY
pacnpoCcTpaHEHUIO.
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OOBIYHO U3 HUKENSI U3TOTABIMBAIOTCS 0COO0 OTBETCTBEHHBIE almapaThl (PeakTOphbl, Tell-
JTOOOMECHHHKH, BKJIQJBIINA U HX JETallM), KOTOPHIE JOJDKHBI 001a/laTh BBICOKOW XUMHYECKOU
CTOMKOCTBIO U MEXaHUYECKON MPOYHOCTHIO U, KPOME TOr0, 00ecrneynBaTh JOCTATOYHO XOPOIIN
TEMI000MEH.

TanTan oGnagaeT XOpOIIeH MIACTHYHOCTHIO, MPOYHOCTHIO, @ TaKkKe TYTOIJIaBKOCTHIO
(temneparypa ero maBiaeHuss 3000 °C) u Hu3koi ympyroctbio mapoB. OH XOpOIIO KyeTcs,
IUTFOLUTCS, IITAMITYETCS, HO TUI0XO CBApUBAETCH.

TaHTanm xapakTepus3yeTcs Ype3BbIUaiHO BBICOKON KOPPO3MOHHOM YCTOMUYMBOCTBIO K J€H-
CTBUIO OOJIBIIMHCTBA OPraHMYECKHUX U HEOPraHMYECKUX KUCJIOT, PACTBOPOB COJEH M APYrux
arpecCUBHBIX CPEl.

OnHako, Kak M HUKENb, TAHTAJ Ype3BbIdaitHo gopor. OH crout npumepHo B 100 pa3 go-
pOXKe XpOMOHUKeJeBoi cTanu. [loaToMy, U3-3a KpaifHe BBHICOKOH CTOMMOCTH EAMHHIIBI 00bheMa,
OH MPUMEHSETCS MTOYTH UCKIIIOUYUTENbHO B BUjE Gosbru ToamuHon 0,15-0,3 MM 115 oOKkIaaku
arnrmnaparos.

TuTaH M0 NPOYHOCTH HEMHOTO YCTYHAET CTalM, a yAEJIbHBIA BEC €ro Mo4TH B 2 pasa
menbIre (4,5 r/cm®). OH KyeTcs, ITaMITyeTCs, CBapUBAETCS, XOPOIIO MOANAETCS MEXaHUYECKOMH
00paboTKe, 4TO TaeT BO3MOXKHOCTh M3TOTOBJIATH U3 HETO caMOe pa3HOoOpa3Hoe 000pyAOBaHuUE.

Tutan He moBepraeTcsi KOPPO3UH HA B HEUTPATBHBIX, HU BO MHOTHUX KHUCIBIX PACTBOPAX.

Pazpymaercss TuTaH B cpene CepHOM KUCIOTHI, KOHUEHTPUPOBAHHON COJISTHOM KUCIOTHI,
IaBEJICBOM KUCIOTHI, 0COOEHHO MPHU MOBBIIICHHONW KOHIICHTPALIUU U TEMIIepaType.

T.x. croumocTh TUTaHa Benuka (B 8—10 pa3 Bbllle JIerupoBaHHOW CTaJH), 3HAUUTEIbHBIN
WHTEPEC MPEJCTABISIIOT CTAIbHBIC anmaparhl, OOJUIIOBAHHBIE TOHKAM THTAHOBBIM JTUCTOM. Of-
HAKO TUTaH CO CTajbl0 HE CBAPUBACTCSA, M KOHCTPYKLIHOHHOE pEUICHHE MOJO0OHBIX ammnapaToB
MIPEICTABIISIET TPYAHOCTH.

HEMETAJIVIMMECKUE MATEPHUAJIbBI

CwimkaTHble MaTepHAaJIbl COCTOST U3 Pa3IMYHBIX COJEM KPEMHEBBIX KUCJIOT, alIOMO-
CHJIMKAaTOB, KaJIbIIMEBBIX U MarHUEBBIX CUIIMKATOB, YACTOrO KpeMHe3eMa U Ap. OHU yCTOWYUBEI
K BO3JICCTBHUIO MHOTHX arpeCCUBHBIX CPEN, UTO ONPEIEIAETC NX XUMUYECKUM cocTaBoM. [Ipu-
yeM 4yeM OoJibllle B MaTepuae colepkutcsa okcuaa kpemuus (1V), Tem Bbllle ero ycToiunBocTh
K KHCJIOTaM (KpoMe TutaBukoBoii). Ho Takue maTepualibl pa3pyliaroTcs o1 AeMCTBUEM PacTBO-
POB 11e104el U KapOOHATOB C 00pa30BaHUEM PACTBOPUMOTO CHUJIMKATa HaTPHs, HalpuMep:

SiO2 + 2NaOH = Na;SiO3 + H20.

Marepuainsl, conepKaiye B CBOEM COCTABE OCHOBHBIE OKCHUJIBI, YCTONYUBBI K LIEI0YHBIM
cpenaM, HO paspylarTCsl MUHEPAIBHBIMU KHCIIOTAMU.

Ctekno. Jlo HEJaBHETO BPEMEHH CTEKJIO MPUMEHSIOCh UCKIIOYUTENBHO B J1JabopaTop-
HOM MMpakTUKe, HO B MOCJIEJIHEE BPEMSI OHO HAXOAMT Bce OoJjiee MUPOKOe MPUMEHEHNE B XUMUKO-
(bapMarieBTHYECKON MPOMBIIIIJIEHHOCTH KaK CaMOCTOSTENIbHBIM KOHCTPYKLIMOHHBIN MaTepual.

BaxxupiMu cBOMiCTBaMH, 00€CTIEUMBAIOLIMMI BHEIPEHUE CTEKJIA Ha 3aBOJIaX, SABIISIOTCS:

— BBICOKAsi XUMUYECKasi CTOMKOCTB;

—  MaJbli KO3 PUIMEHT TMHEHHOT O PaCUINPEHUS;

—  HM3Kas TEILUIONPOBOIHOCTD;

— IPO3pPavyHOCTb.

K riaBHBIM HeocTaTKaM CTEKJIA CIELYET OTHECTHU:

—  XPYIKOCTb;

— ¥ c1aboe CONMPOTHUBIIEHUE PACTSKEHUIO, U3TUOY, YAapY;

— YyBCTBHUTEIBHOCTH K IIepenajgam Temueparyp.
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B Hacrosiiiee Bpemsi CTEKJIO MOJBEPraloT pa3iudHbIM BUAaM 00pabOTKH, BILIOTH 10 3a-
KaJTMBaHUS ¥ CBAPUBAHUS. JTO MO3BOJISET U3TOTOBIISATH U3 HErO CaMble Pa3HOOOpA3HBIC U3JICIHS,
onHako Hanbosbiee npuMeHeHne B XDI1 Hanwm cTeKISIHHBIE TPYOBI.

Curaniusl. Curamnel  ABISAIOTCS  CTEKJIOKPUCTAUTMYECKUMH  MaTepHallaMu,
MOJIyYa€MBbIMH U3 TBEPJOTO CTEKJa IyTeM IIOJIHOM WM YaCTHYHOM ero KpHCTaJUIM3alllH, U
OTJIMYAIOTCSI BBICOKOM MPOYHOCTHIO U CTOMKOCTBIO K TEPMHUYECKUM BO3IAEHCTBUSAM, XUMUYECKON
CTONWKOCThI0. CHTAIIBI SBIAIOTCS KOHCTPYKIIMOHHBIM MaTepuajioM U IO CBOEH MPHUpPOAE U
TEXHOJIOTHH TOJIYUYCHHUS 3aHUMAIOT MPOMEKYTOYHOE MOJIOKEHUE MEXKITY OOBIYHBIM CTEKIOM U
Kepamukoil. [IoMMMO XMMHYECKOTO cOCTaBa, OHU OTJIMYAIOTCS OT OOBIYHOTO CTEKJIa TeM, 4YTO B
KOHEYHOM BHJIC MMCIOT MHUKPOKPHCTAJUTMYECKOE CTPOCHHE, a OT KepaMUKH — TEM, YTO OHU
MIPOU3BOJIATCS MYTEM MOJTHOTO IJIABICHUS MaTEPUAJIOB C MOCIEAYIOMUM (POpPMOBAHUEM H3CTUI
U3 CTEKJIOMACCHI M UX KPUCTAJUTU3AIHCH.

Curamipl OTIAMYalOTCAd OT OOJBIIMHCTBA JIPYIMX HOBBIX MaTEpHalioB BO3MOXKHOCTHIO
pEerylMpoBaHHsl IIEHHBIX CBOWCTB B IMPOIECCE W3TOTOBIEHUS U 0Ooyiee MPOTPECCHBHON
TEXHOJIOTHEH, Oyiarogapsi KOTOPOHl pa3IMYHBIMH METOJaMU (BBIIYBaHHEM, BBITSTUBAHUEM,
MIPECCOBAHUEM, ITPOKATKOW ) MOKHO MOJTY9aTh pa3HOOOPa3HbIC U3/ICIHS.

[To TBepaOCTH OHU BO MHOTO pa3 MPEBOCXOMAST CTEKIIO, a TAK)Ke 00JIaJaloT BeChMa BHICO-
KOM XMMHUYECKON CTOMKOCTBIO K JACHCTBUIO CHUJIBHBIX OKHUCIUTEJEH, KUCIOT, Ienodei (Kpome
TIJIABUKOBOM ).

Xots u3aenus u3 cutamwia B 1,3—1,5 pa3a mopoxe u3nenui U3 CTekia, uX NpUMEHEHUE
Oosee palroHaIbHO, TaK KaK MO AKCIUTyaTaIllHOHHBIM CBOMCTBAM OHU MPEBOCXOAAT WU3JACTHS U3
CTEKJIa, SMAIIH U APYTUX CUITUKATHBIX MaTCPUAIOB.

KepaMuyeckue u3aenus H3rOTAaBIMBAIOT U3 CIIELUATIBHBIX COPTOB TTIUHBI TyTEM
(dbopMOBaHUS, CYIIKH U TIOCIICIYIONIETO 00KHTa 10 00pa3oBaHUs KAMEHHOOOPa3HOTro uepenka. B
mporecce 00XKHUra U3Aeius NOKPHIBAIOT I1a3ypblo, COCTOsIIEH U3 0a3anbTa U CHEeHalbHbIX JIeT-
KOIUTABKUX TJIMH, JJIs1 IPUIAHUS UM KUCIIOTOCTOMKOCTH Y HETIPOHHUIIAEMOCTH.

Kepamuueckue Matepuansl 007a1at0T BHICOKONH CTOMKOCTBIO K MUHEPAJIbHBIM KUCIOTaM
(32 UCKJTIOYCHHUEM IUIABUKOBON KHCJIOTHI), CTOMKH KO BCEM OPraHMYECKUM PACTBOPHUTEIISIM U B
HECKOJIbKO MEHBIIIEH CTEeNEeH! — K pacTBOpaM IIEI0YeH.

Kepamudeckue u3nenusi BeCbMa JIOJTOBEYHBI M BBIXOJST U3 CTPOSI TOJIBKO BCJICJICTBUE
MEXaHUYECKOTo paspymieHus. OHAKO OHU YyBCTBUTEIBHBI K PE3KUM MEpEMEHAM TeMIIepaTyphl,
MO3TOMY HAarpeB W OXJIAXKJICHUE JIOJDKHBI MPOBOIUTHCA MeIIeHHO. He pekomeHmyeTcs mpoBo-
JTUTh HArpeB ammapaToB MPSMBIM OTHEM, a IIPHU MapoBOM O0OOTpeBe TemrepaTypa He JIOJDKHA
npesbiarh 120 °C.

K npyrum HegocraTkaM K€paMUKH OTHOCHTCS €€ UyBCTBUTEIBHOCTh K yaapaMm, TOTYKaM,
HATSHDKCHHSIM, U3TH0AM | T.J., UYTO 3aCTaBJISET COOJFOIATh MTPaBMIIA IKCITyaTaI[iH, aHAJIOTUIHBIE
MpaBHUJIaM IKCIUTyaTallK SMaTHPOBAHHON anmapaTrypsl.

N3 xepaMuK{ HM3TOTABJIMBAIOT PAa3HOOOPA3HYI0 XHMHUYECKYIO ammapaTrypy: HeOobIine
€MKOCTHBIE ammapaThl, TOBEPXHOCTHBIE abcopOepsl, HEOObIINE KOJOHHBIE ammaparsl, Tpyoo-
MIPOBOJIBI M1 TPYOOIIPOBOTHYIO apMaTypy.

YruerpaguroBbie MaTepualibl. VICXOIHBIM ChIpbeM 7S yTaerpaduTOBBIX MaTepHaioB
SIBIIICTCS TPa(UT, KOTOPBIN JUIsI CHIDKEHHUS TTOPUCTOCTH MPOITUTHIBAIOT CBA3YIOIIMME CMOJIAMH —
dbenondopmanbAETUAHBIMU, KPEMHUHOPTaHUYECKUMH, STIOKCHIHBIMHU U JP.

I'padut ycToiumB K JSHCTBHIO OOJIBIIMHCTBA XUMHYECKH arPeCCUBHBIX CPEJl, B TOM YHC-
Jie ¥ KUCJIOT — a30THOU (HU3KOM KOHIIEHTpAIlWH), TJIaBUKOBOM (KoHIeHTparuei 1o 40 %), cep-
HO# (10 50 %), constHOM, YKCYCHOU, MypaBbUHOM, ocopHoi. HekoTopsie copTa mponuTaHHO-
ro rpaduTa CTOWKH K IEHCTBUIO PACTBOPOB IIEIOYECH.

I'paduToBBIC MaTEpHAITBI XOPOIIIO MOIAFOTCS MEXaHUIECKOW 00pabOTKe M CKICUBAIOTCS
(00b19HO (heHondopManbIETUIHBIMUA CMOJIAMH) € TTOCIEAYIOIEH TePMOOOPaOOTKOM.
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VY aenbHbI Bec TpaduTa IpUMEPHO B YETHIpE pa3a MEHbBIIE YAEIbHOTO Beca CTald, IMo-
ATOMY KOHCTPYKIIMH W3 TPapUTOBBIX MATEPHUATIOB 3HAYUTEIHHO JIETYE aHAIOTUYHBIX METaJUIH-
YECKUX KOHCTPYKLIHUH.

BcenencTeue xoporieid TEmIoNpoBOAHOCTH MPONUTAHHOTO TpaduTa ero MMpOKOo IMpuMe-
HSIOT TPU M3TOTOBJIEHUHU TEMJI00OMEHHMKOB. KpoMe TOro, U3 Hero jaenaroT TpyOOnpOBOJIHYIO

apmarypy.

KOHCTPYKIHIMOHHBIE MATEPHUAJIBI OPTAHUYECKOI'O
INPOUCXOKJIEHUA (IINTACTMACCHI)

Hazpanue nnacTuueckue Macchl IaHO 3THUM MaTepualiaM IoTOMY, YTO B Ipoliecce ux 00-
pa3oBaHUs, HA ONPEICICHHON CTaIuU, OHU OOJIAAAI0T BHICOKOW MIIACTUYHOCTHIO. DTO CBOHCTBO
IJIACTMACC IMO3BOJISIET M3rOTAaBIMBATh U3 HUX M3ZENUs caMOil pa3HOOOpa3HOW, HEPEeIKO OYEHb
CJIOKHOU ()OPMBI ITyTEM UCTIOIB30BAHUS METO/OB JIUThS, SKCTPY3UH (BIyBaHUS), IITAMIIOBKHA U
T.4. [lnactmaccel xopomo o0padaThIBalOTCS PEXYIIUM MHCTPYMEHTOM. MHOrHe copTa IJiacT-
Macc JIOIYCKalOT CBAPKY U CKJIECUBAHUE.

OO0ImKMHU ONIOKUTETHHBIMU CBOWCTBAMU IIACTMACC SIBJISIFOTCS:

- Manas 1o CPaBHEHHIO ¢ METAIAMH B KepaMHKoii oTHOCTH (9001500 kr/m?),

- IOBOJIbHO 3HAYUTEIIbHAA, & IOYaC U BBICOKAsi MEXaHUYECKas IPOYHOCTb,

- UCKJIIOYUTENbHAS XUMHYECKasi CTOMKOCTh. [lmacTtmacchl 0051a1at0T BBICOKOW CTOMKO-
CTBIO K OOJBIIMHCTBY AJIEKTPOJIUTOB (32 UCKIIIOUEHUEM CUIIBHBIX OKHCIIUTENEH U KOHIICHTPUPO-
BAHHOW CEPHOM KHUCJIOTHI), BO MHOTHX CIIy4asiX OKa3bIBAIOTCSI XOPOIIMMHU 3aMEHUTEISIMU METAaJI-
JIOB.

K orpuniatenbHbIM CBOMCTBAM IIACTUYECKUX MAcC OTHOCSTCA:

- IOBBILIEHHAs IO CPAaBHEHUIO C METAJNIAMH XPYIIKOCTh, MaJlas TEIJIOCTOUKOCTb,

- 3HAYUTEJIbHBIA KOA(DPHUITUEHT JIMHEHHOTO TEPMUYECKOTO PACIIIMPEHUS

- U CIIOCOOHOCTh HEKOTOPBIX U3 HUX K TEKYUECTH IO BIUSHUEM JIUTEIbHBIX HArPy30K
(0coOeHHO PH MOBHIIICHHON TeMIIEpaType).

MHorue Takue marepuanbl 00Jadar0T BHICOKMMH JUAIEKTPHUYECKUMH CBOMCTBAMHU, UTO
MPU JIBIDKCHUU KUIAKOCTEH MO TJIACTMACCOBBIM TPYyOOIPOBOJIAaM MOKET MPHUBECTH K HAKOTLIE-
HUIO 3apsi/IOB CTATUYECKOTO JIEKTPUUECTBA U SIBUTHCSI IPUUMHON 3aropaHusi U B3pbIBOB. CHATH
3apsi/ibl C TPYOOIIPOBOIOB U3 TIACTMACC IOBOJIBHO CIIOKHO.

[InacTuyeckue Macchl pa3AeatoTCsl HA TEPMOILIACTUYHBIE U TEPMOPEAKTUBHBIE.

TepMonnacTUYHbBIE TOTUMEPHI UMEIOT JIMHEWHOE

—A—-A-A-A-A—

HJIN pa3BCTBJICHHOC

—A—-A-A—-A—-—A—
cTpoeHue (rae A — ayieMeHTapHOe 3B€HO MOHOMepa). [loa BiausHMEM Temia U JaBJICHHs OHHU Iie-
PEXOST B IJIACTHYECKOE COCTOSIHUE, HE MpeTepIeBas Mpu 3TOM XUMHUECKUX H3MeHeHul. Dop-
Ma, TMpUJaHHas TaKOMY MaTepually IMpU HarpeBe, COXpaHseTCs MOCe OCThIBAHUSA, HO MPHU IO-
BTOPHOM HAarpeBe MOXET OBbITh M3MEHEHA. JTO CBOWCTBO OOYCIOBIMBAET NMPAKTUYECKU OYEHb
JUIUTENIEHOE MCIIOJIb30BaHHE 00OPYAOBaHUS U3 TEPMOIUIACTUYHBIX MAaTEpUANIOB, TaK KaK OHO HE
paspylaercs 0T XUMHUYECKOro BO3JIEUCTBUS, a B CIy4ae U3MEHEHMs CXEMbI IPOU3BOJCTBA MO-
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XKeT OBITh pa3oOpaHo, (hopMa (HacCOHHBIX €r0 YacTell M3MEHEHA B COOTBETCTBUH C HOBBIMHU YCIIO-
BUSIMU M 000pYJOBaHUIO NIPUaHa HOBasi HEOOX0uMast KOH(UTYpaIHsl.

B pacTBOpHTENSIX TEPMOPEAKTHBHBIC IJIACTMACCHI HA0YXAIOT WA PACTBOPSIFOTCSL.

TCpMOpeaKTI/IBHLIe IJracTMaccChl 1101 I[efICTBI/IeM TCIJIa U AABJICHUA MOABCPrarOTCA KO-
PEHHBIM HEOOPAaTUMBIM M3MEHEHUSIM, CIIEIOBATEIBHO, MOCIE TEPMOOOPAOOTKU M3ACIHS U3 HUX
HABCEr/la COXPAHSIOT MpuaaHHyr uM (opmy. Takue momuMepbl UMEIOT CETYATOe MPOCTpPaH-
CTBEHHOE CTPOCHHE:

—A— /lA— A—,lA— A—
—,lA— A—A—A— /|6\—
—A—A-A-—A—A—

XUMHUECKUE CBSI3U MEXY LEMSIMU MaKpOMOJICKYII JCNAl0T UX HEPaCTBOPUMBIMU U HE-
IIJIaBKUMMU.

[lpu cuHTE3e TEPMOPEAKTHUBHBIX IUIACTMACC CHAdYala MOIYYaloT IMOJMMEPHI JTMHEHHOTO
CTPOCHHS, KOTOpBhIC TNpPH HArpeBe W BO3JCHCTBUH OTBEpIUTENICH B Mpolecce mepepadboTKu
IUIACTMACC B M3EIHE MPUOOPETAIOT MPOCTPAHCTBEHHOE CTPOSHHE, IPHUEM, PETYIIUPYS YaCTOTY
CCTKH, T.C. XUMHUYCCKUC CBA3HU MCKAY MAKPOMOJICKYJIaMHU, IMOJIUMEPaAM MPUAA0OT OIPCACIICHHBIC
cBoiicTBa. [TosmMepkl, UMEIOIIME TPOCTPAHCTBEHHOE CTPOCHHUE, 00JIIal0T MOBBIIICHHOW TEPMO-

CTOWKOCTBIO, 00JIe€ BHICOKMMM YNPYTUMHU CBOMCTBAMU IO CPABHEHUIO C MOJIMMEpPAaMH, UMEIO-
LIMMHU JIMHEMHOE WIN Pa3BETBICHHOE CTPOCHHUE.

SAIUTHBIE ITOKPBITHUSA
JAIUTA METAJUUIOB OT KOPPO3HU

Merajsimyeckne NoKpbITHs. /{11 oOecrieueHns aMOPTH3AIMOHHOTO CPOKa CITYKOBI ar-
napaTta JOCTaTOYeH CJIOH KOPPO3MOHHO-CTOMKOro MaTepHuaja TOJIIMHOM B HECKOJIBKO MUJLIU-
METPOB, a JUIsl 00ecnevyeHUsl YCIOBUM MPOYHOCTH HYXHa CTEHKA 3HAYUTEJIBHO OOJIbIIEH TOMIIN-
Hbl. OuH U3 3(p(HEKTUBHBIX CIIOCOOOB SKOHOMUM AS(PULIUTHBIX KOPPO3UOHHOCTOMKHX CTaslel —
INPUMEHEHHE JIBYXCIOMHBIX MaTepHUajoB, OCHOBON KOTOPBIX SIBISETCSI OTHOCUTENBHO JelIeBas
YIJIIEPOAUCTAs CTallb, @ BTOPBIM CJIOEM — IIBETHOW MJIM JIESTMPOBAaHHBIN METAIL.

Hemerasnmueckne Heopranuyeckue NoKpbITHA. K 3TUM BUaM 3alIUTHBIX MOKPBITUN
OTHOCATCS SMaJIMPOBaHUE U (yTEpPOBKA ammaparos.

DOMalupoBaHUE NPUMEHSETCS B TEX CIydasX, KOrja 4epe3 3allullaeMylo OT KOppo-
3UM IOBEPXHOCTh MeTajljla He0OOXO0MMO MepelaBaTh 3HAYUTEIbHbIE KOJIMYECTBA TeTlIa.

OMalaupoBaHUE — 3TO MHOTOKPAaTHOE HAIJIaBJICHHE CTEKJIOBUAHOIO MaTepuajia Ha Io-
BEPXHOCTh MeTaJula MpH nosblimeHHbIX (760-900 °C) Temneparypax A0 MOJYyYEHHs! CILIOLIHOTO
MOKPBITHUS, TONIIMHA KoTOporo cocrasiuseT 0,8—1,2 mm.

CHayvaJsia HaHOCAT CJIOW TPYHTOBOM SMaJIH, IPEIHA3HAYEHHON ISl IPOYHOTO COCUHEHUS
MOKPBITUS C METAJUTMYECKON MMOBEPXHOCTHIO U KOMIIEHCALIUU T'PAJMEeHTa TEMIIEPaTypPHBIX KO3 (-
(UIMEHTOB JMHEHHOTO PACIIMPEHNS METaJUIa ¥ HAIUIABJICHHOTO CJI0S U3 MOKPOBHOM 3MaJIH.

A 3aTeM HaHOCAT CIIOM MOKPOBHOM AMaiH, 00eCIeurBaIoNel KOPPO3ZHOHHYIO 3aIIHTY.

ITo ¢pyHKIMOHATBPHOMY Ha3HAYEHHIO TMOKPOBHBIE SMAJIM YCIIOBHO MOXKHO Pa3/eJIUTh Ha
CJIETyIOIIKE TPYIIIbI:

— KHUCJIOTOCTOMKHUE, TPUMEHSIEMBbIE JIJISl 3alllUThl XUMUYECKOT0 000pYI0BaHUS U3 CTAIU U
YyryHa OT BO3I€UCTBUS KUCIIBIX CpeJl T000M KOHIEHTPALUY 32 UCKJIFOUEHUEM TUIaBUKOBOW KHC-
JIOTHI U €€ TIPOU3BOHBIX;

— KHUCJIOTOCTOMKHUE € MOBBIIIEHHOM IEI04E€CTONKOCTBIO, IPUMEHSIEMBIE /JIs 3AIIUThI XU-
MHUYECKOr0o 00OpYyIOBaHUS M3 CTAJIM U Yyr'yHa OT BO3ACMCTBUS KUCIIOT JIOO0N KOHIIEHTpAIHH,
UX COJIeH U cabbIX PacTBOPOB LIETIOYEH;
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— YHUBEpCAJIbHBIE, TPUMEHSIEMBIE IS 3aIUTH XUMHYECKOTO 000pYyIOBaHUS U3 CTAIH U
YyryHa OT BO3JICUCTBUS NIEPEMEHHBIX (KHCIIOTa — IIEI0Yb) M HEUTPAIbHBIX CPE;

KayecTBO NMOKpBITHS, HAHECEHHOIO HA IMOBEPXHOCTh METAJNIA, B OCHOBHOM 3aBUCHUT OT
KadyecTBa MOJTOTOBKHU IMOBEPXHOCTH HM3ACJIHS K HAHECEHUIO MOKpbITHUS. [loaroroBky meramia
OCYIIECTBIISICTCS B 2 CTaJIMH: TEPMHUECKass 00paboTKa U MeXaHUYEeCKasl.

OyTepoOBKOM Ha3bIBa€TCsl IMOKPHITUE MOBEPXHOCTH ammapaToB, IOJBEprarouieics
KOPPO3UH, XUMUYECKH CTOMKUM OOJIMIIOBOYHBIM MaTepHaIOM (B OOJBIIMHCTBE CIIy4aeB ILIUT-
KaMH).

B kadecTBe OOIUIIOBOYHBIX MATEPUATIOB MPUMEHSIOT METIAXCKHE IIUTKH, KUCIOTO-
YIOPHBINA KUPIHY, CTEKJISTHHBIC, IPadUTOBBIC, 11a0a30BbIe IUIUTKH, TUIMTKH W3 KaMEHHOTO JIH-
Thsl, a TAKXKE MOJMMEPHBIE MaTepUaibl (MOTUITHIICH, TOJUIPONUIICH, MOJTUBUHWIXJIOPUA U T.1.).
Haunbouee pacripoctpanena ¢pyrepoBka 1ua0a30BbIMU INTUTKAMH U IJTUTKAMH U3 KaMEHHOTO JIH-
Ths. DTH MaTepuanbl 00JIAJaI0T XOPOIIeH XUMHUYECKOH CTOMKOCTBIO U BBIJICPKUBAIOT BO3JCH-
CTBHE KHUCJIOT U ILEJI0YEH KaK Ha XO0JIOJY, TAK U MPU HArpEeBaHUU.

IMoxkpbITHS U3 OPraHUYEeCKUX MAaTepHaIOB. B KauecTBE 3aIMTHBIX MOKPBITHA 3TOrO
TUIA B XUMHUYECKOU MPOMBILUIEHHOCTH MPUMEHSIOTCS T'YMMHPOBAHHE, MOKPBITUE HEKOTOPBIMU
IJIACTMACCaMH, a TAKKE JAaKOKPACOUHBIMU MaTEpUAJIaMH.

'yMMupoBaHHUE€ —3TO NOKPBITHE MIOBEPXHOCTH aInapara pe3nuHoOM.

Cepuiinple TYMMHPOBOYHBIE MaTe€puajbl M3TOTOBISIOT HAa OCHOBE HATYpPaJIbHOTO (M30-
MIPEHOBOT0) U CUHTETHYECKUX (OyTaJueHOBOr0) KayuyKOB, CMEIIAHHBIX C HAMOJIHUTEISIMU (ca-
XKel, cepoid, OenmuaMu).

ChHs CHs
n CHZZC—CH :CH2 —CHz—C:CH —CHz— n
U30IIpeH

n CH,=CH—CH=CH, ——> [—CH,~CH=CH—CH,— 0
OyTamueH

ChIpoii KaydyK JIMIIOK, HEMPOUYEH, a MPHU HEOOJIBIIOM MOHMKEHUU TEMIIEpaTypbl CTaHO-
BUTCSL XpYHKUM. YTOOBI IpUJIaTh U3TOTOBJICHHBIM U3 KaydyKa M3JENIUIM HEOOXOAUMYIO MpOoU-
HOCTb M 3JIACTUYHOCTb, Kay4yK ITOABEPralOT BYJIKAaHHU3aLUU — BBOIAT B HErO CEpy, a 3aTeM
HarpeBaroT. ByJKkaHM30BaHHBIN KaydyK Ha3blBaeTcs pe3uHOW. [Ipm BynkaHM3anuu cepa MmpUco-
€IMHSACTCS K JIBOMHBIM CBSI35IM MAaKpOMOJIEKYJ Kaydyka M "ciiuBaeT" ux, o0pasys aucyiabpui-
HbIE MOCTHKWU:

S S
: :
---—CHZ—C::—CliH—CHZ—CHZ—C::—CliH—CHZ—---
CHs S CHz S
: :
---—CHZ—C:Z—CH—CHz—CHg—C:Z—CH—CHZ—---
CHg ' CHj,

B 3aBucuMOCTH OT coziepkaHus Cepbl B CMECH Pa3IMYaOT MATKYIO PE3UHY, TBEPAYIO pe-
3UHY (300HMT) U MPOMEKYTOUHBIN TUI — )KECTKYIO pe3uHy (1moiny’60HuT). CBOIiCTBa pe3uH 00y-
CJIaBJIMBAIOTCS KaK COCTaBOM KayudyKOB, TaK M COJEpXKaHHUEM cepbl. Msrkas pe3uHa COAEPIKUT
0,84 % cepwr1, mosrytBepaas — 12—20 %, tBepaas — 30—50 % oT Macchl Kayqyka.
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JJakokpaco4YHBI€ NMOKPBITUS NPUMEHSIOT JUIS 3alIUTHI OT KOPPO3UM Hapy>KHBIX
IIOBEPXHOCTEH aIapaTypbl U €MKOCTEH U KOMMYHUKALIMA.

JIEKIIAS No3

AETAJIN PEAKTOPOB
OBEYANKM, KPHIIIKHU U THUILA

Ob6euaiika. O0eyaiika SBISETCS TJIABHBIM COCTaBHBIM 3JIEMEHTOM KOpITyca, 3TO Haubo-
Jiee MaTepUAIOEMKHI M OTBETCTBEHHBIN y3€ (JIeTallb) JJH000ro XMMHYECKOTO anmapara.

C TOuKHM 3peHHs] IKOHOMUHU MaTepualla ¥ PaBHOMEPHOTO pacIpeneseHUs] HalpsHKeHUH,
BO3HUKAIOIIUX B MaTepuaie CTEHOK OT Harpy3ok, Hambosee OyaronpustHol (Gopmoit ans obe-
yaiiku aBnsercs chepudeckas. Chepa obnagaer HauOObIICH TOBEPXHOCTHIO HA €IUHUILY
o0bema, U MpHU 33JaHHOM JABJICHUM TOJIILMHA CTEHKU €€ OKa3blBaeTCsd MUHHUMaJIbHOU. OqHaKO
U3TOTOBJICHHE chepuuecKux 000104YeK Ooiee CI0KHO U IOPOT0, YeM U3TOTOBJICHUE IHIUHAPH-
yecknx oOedaek. Kpome Toro, cepa — Becbma Hemoaxozsmas ¢popma Uit pa3MeIieHusi BHYT-
PEHHHUX paboyuX yCTPONCTB ammapara U JUisl OpraHU3alui TOKa B3aUMOJICHCTBYIOIIUX areHTOB.
[TosToMy cdepuueckyro GopMy MPHIAIOT WIH OOJNBIINM XPAHWIHIIAM IS )KUAKOCTEH U ra3oB,
B KOTOpBIX Ojaromapsi ’TOMYy yJaeTcsl yMEHBIIUTh BeC KOHCTPYKIIMH, WM afraparam, B KOTO-
pPBIX HAaMMCHBIIIEE OTHOIICHUE UX HAPYXHOW MOBEPXHOCTU K 00BbEMY CYIIECTBEHHO BAXKHO IS
Xopotiei paboThl, KaK, HAIPUMEDP, B TAHKAX IS )KUAKOTO KUCIOPOAA.

Haubonpmiee pacnpocTpaHeHHe B XUMHUYECKOM aNapaTOCTPOCHUH TOYYMIA I T H -
aIpudyeckue obedaliku. [ TaBHBIM UX JTOCTOMHCTBOM SIBIISIETCS IPOCTOTA M3TOTOBJICHUS U pa-
LIMOHAJIbHBINA pacxoja Marepuaia. [loaToMmy npu KOHCTpYHPOBAHUH aIIapaToB, €CIIM 3TO HE UJET
B pa3pe3 ¢ KaKUMHU-JINO0 0COOBIMU TPeOOBAHUIMHU, MPEABIBISAEMBIMU K allllapary, peKOMEHIY-
€TCS MPUMEHSTh IWIHHIPHIECKHAE 00CTaNKH.

3HAYUTENIbHO PEKe MPUMEHSIIOTCS €EMKOCTHBIE almaparhbl, OrPaHUYCHHBIE HE TTOBEPXHO-
CTSIMHU BpallleHUus, a MJIOCKUMU cTeHKamu. [Imockue cTeHku (kopoOuaras obedaiika) mpu-
MEHSIOTCSI TOJIBKO B ammaparype, padoTaroiieil mpu HeOOIbIINX Nepenagax naBineHui. [lnockue
CTEHKH HEBBITOJIHBI TOTOMY, YTO OHM TUIOXO COMPOTHUBISIOTCS ACHCTBYIONIEMY Ha HUX JIaBlie-
HUIO U PACcXO]l MeTalljla Ha €IUHUILY TMOJIE3HOT0 00beMa B TaKUX KOHCTPYKIMSIX ObIBaeT Oojee
BBICOK. Y JIeJIbHBIA pacxo/ MeTajlla Ha U3rOTOBJIEHHUE MPSIMOYTOJIbHBIX PE3EPBYapOB COCTABISAET
ot 90 10 130 xr Ha 1 M3 emkocTH, a s uunuHapudeckux ot 18 no 50 kr Ha 1 M° eMKOCTH, T.€. B
3-5 pa3 MeHbIe, YeM I MPSMOYTOJIBHBIX, MPUYEM YACITbHBIM pacxoj B 00OMX CIydasx
YMEHBIIIAETCS C YBEIUYEHUEM eMKocTU. Uem Oombliie TpeOyemasi eMKOCTh, TeM 0oJiee BBITOAHO
MpUMEHEHNE TUITUHAPUIECKIX PE3€PBYapOB 110 CPABHEHHUIO C MPSIMOYTOIHHBIMH.

Takue anmapaTel TMPUMEHSIOT ISl paOOTHI TIpU HEOONBIIMX IMepemanax AaBIeHUN U
OOBIYHO UCIOJIB3YIOT B KAUECTBE KOKYXOB CYIIHJIOK, TOTPY>KHBIX XOJIOAMJIBHUKOB M KOHJIEHCA-
TOPOB, KOPITYCOB (PUIIBTPOB U TOMY MOJOOHBIX aIIapaToB.

JAnuma. JIHuma Takke SBISIIOTCS COCTaBHBIMH JIEMEHTaMHU KOPITYCOB XMMHUUYECKHX arl-
napatoB. OHM, KaK MMPaBUIJIO, OPTAHUYECKHU CBS3aHBI C 00EYANKOM anmapara U U3rOTOBISIOTCS U3
TOTO0 K€ MaTepuaa.

B cBapHoi1 1 nasiHO# anmapaType JHUIIA OOBIYHO MPUBAPUBAIOTCS UJIM MPUIIAUBAIOTCS K
oOeyaiike; B KOBaHOI W JIMTOM anmmapaType U3 MJIACTUYHBIX MAaTepHalloB OHU JUOO MpeacTaBisi-
10T co00i1 0AHO Tenoe ¢ obeuaiikoil, TMOO TakKe CBapUBAIOTCA C HEH; B JIUTOH ammaparype u3
XPYIKUX MaTepUaiOB JHUIIE BCET/Ia BBIMOIHSIETCS 3a0/IHO C oOeuaiikon. dopma THHUIIA OTpe-
JeNsIeTcs compsaraeMon ¢ HUM (HopMoi 00edaiiki, XUMUKO-TEXHOJIOTUYECKUMHU TPEOOBAHHSIMH,
MPEIbABISEMBIMA K TOMY HJIM HHOMY ammapary, JaBJICHHEM Cpelbl B HeM, KOHCTPYKTUBHBIMH
COO0OpaXeHUSIMH 1 OBIBACT AILTUNITHYECKOH, cPeprudecKoil, KOHUIECKON U TIOCKOM.
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Cdepa — sro nneanvHas hopma ajs JHUIIA, T.K. B chepuueckord 0007I0UKe HE BO3ZHU-
KaloT M3rubarolye HarpspKeHHs, KpOME TOro OHa HamOoJiee BBIMOJHA B OTHOIIEHUH XOPOIIETO
UCIIOJIb30BaHUs MaTepuasa.

OnHako Takue AHUIIA TOCTATOYHO TPYIAOEMKH, OHU UMEIOT BBICOKYIO CTOMMOCTb, U YBE-
JUYUBAIOT JUIMHY annapaTta. Chepuueckue JHHUINA TaKKe HEYAOOHBI I pa3MEIIeHUs MTYIEPOB
U CJIOKHBI B M3TOTOBJICHUH.

Haubonee mupoko HCHONB3YIOTCS SAJUNTHYECKHE JHUILA, KOTOPbIE HMEIOT
CIIEYIOIINE IPEUMYILECTBA: IIPOCTOTA U3TOTOBJICHUS, PALlMOHAIBHOE PACX0JOBaHUE KOHCTPYK-
MOHHOT'O MaTepuaa, XOpouiasi CONPOTUBISEMOCTb JaBICHUIO CPEbI.

[Inockue nHUIIA MPUMEHSIOTCS B OCHOBHOM B ammaparax, padoTaroIuX Ipu aTMo-
cheproM naBieHnn. OHU MPEACTABISAIOT COOOU KPYTIIble IMIACTHHBI (0OTOOPTOBAaHHBIE UIH HEOT-
OopTOBaHHbIE), IPUBAPUBAEMBIC IO KOHTYPY K oOeuaiike KopIyca WM MPHCOEIUHSIEMBIE IPY-
TUMH CIIOCO0aMHU.

[Tnockue mHUIIA TPOCTHI MO KOHCTPYKIMH, JJISI MX U3TOTOBJICHHUS HE TpeOyeTcs Crelu-
anbHOro obopynoBaHus. OJHAKO MO MPOYHOCTH OHU HAMMEHEE HaJIeXKHbI, IOATOMY UX HCIOJIb-
3YIOT B KOHCTPYKIMSAX TOHKOCTEHHBIX allaparoB, pa0OTAIOMIMX IO HAJHMB, IPU aTMOCHEpHOM
WIM HE3HAYUTEIbHOM M30BITOYHOM JIaBJICHHH, a TAaK)Ke JJIs JIIOKOB M 3arjiylleKk B alaparax,
Harpy)>KeHHBIX 3HAUYUTEILHBIM H30BITOYHBIM JJABICHUEM.

[To PKOHOMHUYECKMX U TEXHOJOTHUYECKUM COOOPaKEHUSM IUIOCKHE THUINA (KPBILIKH)
NPUMEHSIOT TAaKXKe B KOHCTPYKIHAX TOJICTOCTEHHBIX alllapaToB BBICOKOTO JTABIICHHS.

Konunueckue aHWUIIANPUMEHIIOTCS B 3-X ciaydasx: 1) mpu HEOOXOAUMOCTH YIalsATh
U3 anmaparoB CHITyYHe MaTepHalbl WU XXUAKOCTH C OOJNBIIUM COJCPKAHHWEM TBEPIBIX Be-
IIECTB; 2) A7 JIYYILEro pacrnpeaeNeHus ra3a Ui KHUIKOCTH 0 BCEMY CEUCHHUIO amnmapara u 3) B
KadyecTBe KOH(PY30poB U MU HY30pOB s TOCTETIEHHOTO W3MEHEHHS CKOPOCTH YKUIKOCTU WU
ra3a, 4To He0OXOAUMO JJIsl YMEHBIICHHS THAPABINYECKOTO COMPOTUBIICHHUS allapaToB.

Kpbimku. B ornnume or AHMIN, HEPa3beMHO COCIMHEHHBIX C 00e4ailkoW Kopiryca,
KPBILIKA MOTYT M3TOTAaBIMBATHCS JIMOO COBMECTHO C almaparoM, JI0O B BUJIE ChEMHBIX YacTeH.
[IpruMeHeHne OTHEMHBIX KPBIIIEK JJIS anmapaTtoB OOJBIINX JHAMETPOB CUMTAETCS HELEIec000-
pasHbIM, MPEXKIE BCEro M3-3a MOBBIIMIEHHOIO pacxoja MeTajula, TPYJOEMKOCTH H3TOTOBIICHHS
¢ranmeB OOJBIIOTO TUAMETPA U MX YIUIOTHEHUS. BO3MOKHOCTE BHYTPEHHET0 OCMOTpPA U YUCTKU
amrmapara, a Takxe cOOpKHM U pa300pKM MeIIaJIoOK U BHYTPEHHUX YCTPOWCTB oOecreuuBaeTcs B
TUX CIyYasX IyTeM YCTaHOBKHM JIIOKOB JOCTaTOYHO OoJbIIoro pasmepa. KoHCTpyKTHBHO
KPBIIIKH BBITOMHSIOTCS TUIOCKUMHU, CHEPUUECKUMU WITH AJUTUTITUYECKIMH.

OJIAHIEBBIE COEAUMHEHUS, TIPOKJIAJIKU U KPETIEKHBIE JETAJIN

@dnaHIeBble COEAMHEHUS CIYKaT JUIsl COEAUHEHUs OTJEIbHBIX YacTeH armapaToB: ChbeM-
HBIX KPBIIIEK, JIOKOB U Jp. U TpyOOnpoBO0B. B anmaparax XUMUYECKHX MPOU3BOJICTB OHU SIB-
JSIOTCS OJHUM U3 HanOollee paclpOCTPAaHEHHBIX M OTBETCTBEHHBIX PAa3beMHBIX COCAHMHEHMIA.
[IpaBunbHBIN UX BBHIOOP B 3HAUUTEIHLHON CTETICHH MPEAONPELISICT HaeKHYI0 paboTy COCYI0B
Y anmnaparos.

@daHIeBbIe COSUHEHNUS, TPUMEHSIEMbIE B XUMUUECKOU armapaType, JOJKHbI OTBEYaTh
CIIETYIOIIUM TPeOOBaAHUSM:

1) obecrieunBaTh TEPMETUYHOCTh COSIUHEHUS PU JTAHHBIX PAOOUYNX JABJICHUU U TEMIIe-
patype;

2) OBITH TPOYHBIMU;

3) mO3BOJIATH OBICTPYIO U MHOTOKPATHYIO COOPKY U pa300pKy COeTMHEHUS;

4) OBITh TEXHOJOTUYHBIMH, 00€CTIEUNBAIOIIIMIMHU BO3MOKHOCTh X MAacCOBOTO U3TOTOBJIE-
HUS;

5) OBITH TOCTATOYHO JCIICBBIMH.
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Ilo koHCTpYKIMH M cnoco0y COeMHEHHUs] CO MITYIEPOM WM KOPIYCOM pa3inyaroT
CJICAYIOIINE OCHOBHBIC BHJIBI (DIaHIIEB!

— (y1aHLIbI, OTJIMTHIE UM OTKOBAHHBIE 3a0HO C TPYOOil UK 00eualKoi;

— IJIOCKKE TPUBapHbIE (hIaHIIbI,

— (aaHIBI ¢ yTOJIIIEHHEM y ocHOBaHuUs (''C mIelKoi"), mpuBapuBaeMbIe K TPYOE B CTHIK;

— cBOOOIHBIE (pr1aHIBI HA OTOOPTOBKE U OypTE;

— (aHIBI HAa pe3boe.

a) %
N
?
\
N \
_\ l
Raens

9)

Puc. 1. OcHOBHBIC TUITIBI ()TAHIICB:
a—8 — IDIOCKHUE TIPUBapHEIC; 2—0 — "'C MIeHKo#'"; e — Ha 0TOOPTOBKE; J# — HA OypTe

®opma paannes (puc. 2) mo npeumyinecty kpyrias. OHa yqoOHa Ui H3TOTOBICHHUS
3aroTOBKM M MEXaHUYeCKOH 00paboTku. dmaHmbl TpyO HEOONBIIOrO AMaMETpa HHOTA JENAI0T
KBaJpaTHBIMU. UKci0 60ATOB (IaHIEB AOKHO OBITH KPaTHO YeTbipeM. VICKITIoUeHneM SBISIOT-
sl OBaJIbHbIE (IaHIIbI TPYOOIPOBOIOB BhICOKOTO AaBieHus. [1o Becy OHM MOTy4yaroTcsi HE MEHee
TSDKEIIBIMU, YeM Kpyriible Tpu Tex ke Dy u py. bontsl 11 oBanbHbIX (iaHueB aenarores B 1,4
paza OoJblLIEro AMAMeTpa, YeM OONThI KPYTJbIX (DJIaHIEB C YETHIPbMs OTBEPCTUSIMH JJISl TOTO,
4TOOBI COXPAHNUTh HEOOXOAUMYIO IJIOLIA/(b CEUEHUs OOJITOB.

@unaHubl Bcerga padoTaroT B ape WK ¢ ApyruM (UIaHILIEM, WK C 3arIyIIKONW, NMEIoIe
T€ 7K€ IPUCOEANHUTEIBHBIE PA3MEPHI.

st kpernenus GaaHIEBOTO coequHeHus npu AaBienuu 10 1,6 Mlla u remneparype 1o
200 °C npumeHsoT 00aTHI, IpU 00JIee BBICOKMX TEMIepaTypax U JaBJIEHUSIX — LINMUIbKH, CHA0-
JKEHHbIE TalikaMu ¢ 00€MX CTOPOH, T.K. Y TOJIOBKM OOJITOB BO3HUKAIOT OYEHb 3HAUMUTEIbHBIC
MecTHbIe HampspkeHus. Illar mo 60ITOBOM OKPY:KHOCTH OOBIYHO MPUHMMAIOT paBHBIM (2,5+4)d
(d — Hapy>kHBIIi TUaMETp Pe3bObI).

Puc. 2. ®opma ¢anies:
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a — Kpyrias; 60— KBaJipaTHas; 6 — OBaJIbHasd

YiioTHenue ¢uiaHueBbIX COeAUHEHUI TOCTUTAeTCsl CXKATHEM C ONPENIEICHHON CHIION,
o0ecreunBaroIeii TePMETUYHOCTbD, YINIOTHSEMBIX TOBEPXHOCTEH HEIOCPEACTBEHHO JIPYT C JIPY-
roM (OecrpoKiaJiouHOE COSAMHEHUE) MU Yepe3 TOCPEACTBO PACIIOJIOKEHHBIX MEXIYy HUMHU
MPOKJIAJIOK U3 00JIee MATKHX MaTepHasIoB.

Haubonpiiee pacnpocTpaHeHne UMEET MPOKIIAJI04HOE YIIIOTHEHHE, IPUMEHSIEMOE B CO-
€IMHEHMSIX HU3KOT0, CPEHETO M BBICOKHMX JIABJIICHUH, a TaKKe MPH BakyyMe. B Takux coeauHe-
HUSX YIUIOTHEHHE JIOCTUTAETCS TE€M, YTO 3HAUYMTENbHO Oosiee Msrkas, 4eM OCHOBHOW MaTepHai
¢uranna, npokiaaka aeGOpMUPYETCsS U 3alOJHAET BCE HEPOBHOCTH HA YIUIOTHHTEIBHOM I10-
BEPXHOCTH (pIIaHIIEB.

BecnipokiaouHble COCTUHEHUST MPUMEHSIOTCS 3HAYMTEIBHO PEKE, Kak MPaBWIO, TPU
MOBBIIICHHBIX JABJICHUSX U B T€X CIy4asX, KOTJa HEBO3MOXKHO MPUMEHUTH MPOKIIAIKHU 110 TeM-
NEepaTypPHBIM MM KaKUM-THOO IPYTUM YCIOBUSM. B 3TOM ciydae yIuIOTHEHHE JOCTHraeTcs 3a
CYET Y3KOTro moscka aedopMali Matepuaia, BOSHUKAIOMETO B MECTe KacaHHs MOJ JeiCTBUEM
OCEBBIX CHJI. YIUIOTHEHHS C yNPYyrod nedopmanueii 00ecrednBalOT MHOTOKPATHYIO COOpPKY U
pa3z6opky. OmHAKO OHM OOBIYHO TPEOYIOT JOMOJHUTEIHHONW NUIM(OBKH YIUIOTHSEMBIX MOBEPX-
HOCTEH MOYTH IMOCIe KaKI0H pa3oopku. Heo0X0auMOCTh JI0CTATOYHO CIIOKHOW M JIOPOTOCTOSI-
el 00pabOTKM YIUIOTHSEMBIX MMOBEPXHOCTEH SBIISIETCS TJIABHBIM HEIOCTATKOM OeCIpOKIIaI04-
HBIX COCIMHEHUH, TIOATOMY TaM, TJe 3TO JOIMYCKAETCs M0 TEMIIEPATypHBIM, KOPPO3HOHHBIM U
JIPYTUM YCIIOBHUSIM, JUISI OOECIIEUEHUs JIydlled TepMETHUYHOCTH M YMEHBIICHUS HE0O0XOAUMOU
JUTSL 9TOTO CHJIBI COKATHSI YILIOTHSAEMBIX MIOBEPXHOCTEH, TTOMEINACTCS MPOKIIaIKa.

®opMa YyIJIOTHUTEIbHBIX NOBEPXHOCTEIA.

NN | |

~

Puc. 3. Tumnbl yIUIOTHUTEIBHBIX TOBEPXHOCTEH (DJIAHIIEBBIX COCTUHEHHMIA:

a — C TUTOCKOW YIUTOTHUTEIHHOU MOBEPXHOCTHIO; 6 — C BHICTYIIOM-BIIAINHOMN; 6 — COeNMHEHUE "mun-ma3"; 2
— coenuHeHHUE "B 3aMOK"; 0 — C TMH30BOM MPOKIIATKON; e — C OBaTbHON MPOKIAIKON
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YCTPOWCTBA JJ151 IPUCOEJIUHEHUSA TPYEOIIPOBOJIOB U
I'APHUTYPA PEAKIIMUOHHBIX AIIITIAPATOB
HITynepsl H3roTaBiIMBalOTCA U3 TOTO e MaTepualla, yTo U 00e4allku M KPBIIIKUA CaMUX
anmapaToB. IlITynepsl cTaIbHBIX U AMIFOMUMHUEBBIX allllapaTOB IIPUBAPUBAIOTCS, MEIHBIX — IIPU-
BapMBaIOTCS WM NpUnanBaroTcs K HUM. LlTyrepsl muToi annaparypbl OTIUBAIOTCA C HEW 3a07-
HO.

a) 0) 6)

] | y & | VY oy

Puc. 4. BapuaHTbl IpUBapKy ITYLIEPOB

[Itynepsl MOTYT pacroyiaratbcs: Ha KpbILIKE anmnapara, Ha ooevaiike U Ha THULIE.

Ha xppllnke annapara pacrosiaratoT IITYLIEPbl, COEAUHAIOIINE PEAKIIMOHHBIN anmapar ¢
TpyOOIPOBOJAMH, TOABOSAIIMMH M OTBOJAAIIMMH MaTE€pHalbl, YYaCTBYIOIIHME B Ipolecce, a
TaKXe psAJ] MITYLEePOB, HEOOXOJUMBIX JUIsSl SKCIUTyaTalluy armapara: JAJs IPOMBIBKH U MIPOAYBKU
MHEPTHBIM Ta30M WIM MapoM, MOJa4M CKAaTOro BO3AYyXa, YCTAHOBKH NPEAOXPAHUTENbHbBIX Kila-
IIAaHOB, TEPMOMETPA U APYTUX LIEIIEN.

Ha obeuaiike anmapaTa, Kak MpaBHUJIO, PacIOiIaraloT MTYIEPHI JJIs IepesuBa MPOayKTa,
npeHa3HauYeHHbIE Ul yJaJIeHUs U3 arnapaTta U30bITOYHOrO KOJIMYECTBA PEaKIIMOHHOM Macchl.

Ha nHume pacnonararoT mTynepsl Ui cliycka Hpoaykra. B ammapaTtax ¢ smuunruye-
CKUMHU, c(heprueCKUMH U KOHUYECKUMU JTHUIIIAMU JO0IYCKAeTCsl YCTAaHOBKA TOJIBKO OJHOTO IITY-
1[epa, PacloiIokKEHHOIO B HU3IIEH TOUKE anmapaTra 1 00eCcIeuynBaroero MoJHOE YAAIEHUE KU~
KOCTH.

Boobimku. BMmecto mTynepos ¢ (aaHIiaMy B HEKOTOPBIX CIIy4asX HPUMEHSIOTCS 0o-
OBIIIKY, KOTOpPbIE MPEACTaBIAIOT co00i (IaHIbl, MPUBApEHHBIE HEMOCPEJICTBEHHO K KOPIyCY
armapata (puc. 5).

JIOCTOMHCTBO OOOBIIIEK COCTOUT B TOM, YTO OHHU CIY’KaT YKPEIUIAIOIIKUMHU KoibliamMu. K
WX HEIOCTaTKaM OTHOCSTCS HEOOXOIUMOCTh OOpabOTKH WX Ha IMWJIMHJIP Wiu chepy u, BCiea-
CTBHE 3TOro, OOJbIIas TOJIIMHA, YeM (iaHla, 1 HeOOXOAUMOCTh MIPUMEHEHHSI BMECTO OOJITOB
LIMUJIEK, BBEPHYTHIX B Tel0 000bImKU. B ciydae oOpbiBa mmuiex (a MINWIbKY Yalle BCero 0o-
PBIBAIOTCS 3aIOJUIMILIO C TOBEPXHOCTHIO OOOBINIEK) yHaleHHe MX MPEJICTaBIseT 3HAUUTENIbHbIE
TPYAHOCTH.

BoObIIKY TPUMEHSIOT JUI YCTPOMCTBA CMOTPOBBIX CTEKOJ, IPU YCTAaHOBKE CAIbHUKOB,
KOHTPOJIbHO-U3MEPUTEIBHBIX MPUOOPOB U ISl NPHUCOEAMHEHUS TPyOONpOBOJIOB HEOOJIBIINX
JUaMETPOB, BMECTO HITYLEPOB MaJbIX JIUAMETPOB, KOTOPBIE JIETKO NOJOMATh MPHU MEPEBO3KE U
MoHTaxe. bonee mrpoko OOOBIIKY MPUMEHSIOTCS B JINTOM YYryHHOH anmaparype, rie OHU OT-
JIMBAIOTCS BMECTE C LlapraMu amnmapara.

a)
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Puc. 5. CranpHas npuBapHast 00OBIIIKA:
a — HaknagHas oA (raHer, 6 — BBapHas 1moj (JIaHel], 6 — BBapHas MO pe3r0y

JIFOKHA U JIA3bI

JIroku cimyxaT g OCMOTpa amnmapara, MOHTa)Ka U IEMOHTa)Xka BHYTPEHHUX YCTPOMWCTB,
3arpy3KH ChIPbsl U OYHUCTKH.

KoHcTpyKinu JIIOKOB U J1a30B 3aBUCAT OT YCIOBUI paOOTHI U 1aBJIeHUH B ammapare. Eciu
Ja30M MOJb3YIOTCS PEAKO, TO KPBIIIKY JEJAI0T B BUJE 3arIyIIKH, IOCTABICHHYIO Ha 00OBIIIKe
WIA KOPOTKOM miTynepe ¢ ¢uannem (puc. 6, a). [Ipy HeoOX0AMMOCTH YacCTOrO OTKpPBIBAHUS
KPBILIKY JA€Jal0T Ha OTKUIHBIX Oonrax (puc. 6, 6), KOTOpble OTBEPTHIBAIOTCS 3HAYUTEIBHO
ObIcTpee, YeM OOBIKHOBEHHBIE, a JTFOKHU H JIa3bl, KOTOPhIe HEOOXOAUMO OTKPBIBATH HECKOJIBKO pa3
B JICHb, JICJIAIOT C IOBOPOTHOM CKOOO#, Ha KOHEIl KOTOPO# HAKHIBIBAIOT MeTiro (puc. 6, 6). Bme-
CTO 0OJTOB OHM MMEIOT CKOOY 3, BOpOT 1, HATsKHOW BUHT 2 M BWIKY 4. [IpH 3aKpbhIBaHUH JIIOKA
cKOOy MOABOAAT OJT BUIKY U, Bpalllas BOPOT, IUIOTHO MPHUKUMAIOT KPBILIKY JFOKA K TOPJIOBHHE,
TaK Kak [IpH BPalleHUH BOPOTA HATSKHOW BUHT NOJHUMAET CKOOY M, OIUPAsACh HA Hee, 1aBUT Ha
KpbllIKy. JItoku co cko0oil oueHb y100HBI B paboTe MpU HEOOXOAUMOCTH 3arpy3Kd ChITYYHX
IPOJYKTOB B almapar, OJHAKO OHM OYEHb HEHA/EXHbl, TaK KAaK MOBpEXJEHUE J1I000ro ysia,
Harpy’>K€HHOI'0 JaBJICHHUEM, BEAET K pa3pyLICHUIO BCEro Jroka. [loaTomy ux cHUMArOT ¢ Ipous-
BOJICTBA.

Jlist oberyeHus mepeMerieHus TSKEIbIX KPBIIIEK JIa30B, a TaKKe U3 COOOpakeHui 0e3-
OIACHOCTH KPBILIKK JIa30B JAEJA0T HA IIAPHUPE WM MOJBELIMBAIOT HA yKOCUHE. Takue KOH-
CTPYKIIMHM OCOOEHHO HEOOXOAMMBI 151 JIa30B, PACIIOJIOKEHHBIX Ha OOJIBLION BBICOTE.

Puc. 6. Jltoku u nassr:
a — C 3arIyIKoH; 6 — ¢ KPBIIIKOW HA OTKUIHBIX O0JITaX; 8 — C MOBOPOTHON CKOOOH

OITIOPBI AIIITAPATOB

Omnopsl anmapaToB CIyKaT Uil YCTAHOBKU anmaparoB Ha (yHIaMEHTHI U HECyIUe KOH-
CTPYKLIHUU.

IIpu ycTaHOBKE BEpTHKAIBHBIX allllapaTOB Ha MOJY MM Ha (pyHIAMEHTax MPUMEHSIOT
OTIOPHBIE JIAIlbl (CTOWKH), IPU MOABECKE X MEX]Y MEPEKPBHITUIMU — OOKOBBIE.

CaapHnas namna (puc. 7, 6) COCTOUT U3 JABYX BEPTHKAJIbHBIX KOCBIHOK M MPUBAPEHHOTO K
HUM CHU3Y OCHOBAHMSI C OTBEPCTUSMHU JJIsl KperieHUs: 000pyaoBaHus K (yHIaMEHTY U OTKUM-
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HbIMU 0OJITaMH, KOTOpBIE CIIYKaT Ul TOUHOW YCTAaHOBKM MAIllMH M allapaToB IPU MOHTaXe.
Jlansl mpuBapuBaOT K OOKOBBIM CTEHKaM Kopmyca ammaparta. [Ipy He3HauuTenbHOW TOJIIMHE
CTCHKH II0J JIAIIbI IPUBAPUBAIOT HAKJIAIHBIE JIUCTBHI.

Croliku nmpuBapuBaIOT K JHUILAM BEPTUKAIBHBIX anmnapatoB (puc. 7, a). CTOHKH Takxke
COCTOAT U3 JBYX BEPTUKAIbHBIX KOCBIHOK U MPUBAPEHHOI'O K HUM CHHM3Yy OCHOBaHUs. B pe3p6o-
BOM OTBEPCTUHM OCHOBAHMS YCTAaHOBJICH PEryJIMPOBOYHBIM BHHT, IIPEIHA3HAYCHHBIA JJI1 HUBE-
JUpOBaHUsA. BTOpoe oTBepcTHE CIYKUT AJIS KpeIJIeHUs amnnapara K (yHJaMEHTy IPHU [TOMOILU
aHKepHBIX 001TOB. Ilpm HEOONBIION TONIIMHE THHUINA HAJ CTOWKAMU TaKXKe MPUBAPUBAIOT
HaKJIa/IHbIE JIUCTHI.

0)

Puc. 7. Onops! anmapartos:
@ — OTIOpHBIE CTOMKH; 6 — OOKOBBIE JIAIIbL; 6 — OTIOPBI U3 TPYO U YTOJNKOB

Jlst onupaHusi TOPU3OHTAIBHBIX aIapaToOB HCIOJIB3YIOT CEIOBUIHBIE OIMOPHI, pa3me-
1jaeMble CHU3Y armapaTa U OXBaThIBarolIue ero He Menee 4em Ha 120° mo okpyxHocTtu. Konu-
YECTBO OIOP MOXKET OBITH 2, 3 1 OoJiee, B 3aBUCUMOCTH OT JUTHHBI arrapara.

TEILJIOOBMEHHBIE YCTPOMCTBA

IIo KOHCTPYKTMBHOMY HCIHOJHEHHIO TEMJIO0OOMEHHBIE YCTPOWCTBA MOJAPA3AESAIOT Ha
Hapy>XKHbIEC 1 BHYTPEHHHE.

ITpumepom ycTpoiCTB MepBOii IPYIIIBI ABJSETCS IperoIas pyoarka.

Py6Gamka npencrasnsier co0oil cocyl, KOTOPBIM HaJeBaeTCs Ha KOPITYC armapara ¢ 3a30-
pOM.

I'magxas pyOaiika 3ppexTuBHa, KOrJa CKOPOCTh IBUKEHUS TEINIOHOCUTEIS MaJIO BIIUSET
Ha TerJionepeaaydy, HarpuMep, npu odorpese napom. Ilpu ncnoab30BaHUN KUAKUX TEIJIOHOCH-
TeJel AJis yBEeIMUEHUs] CKOPOCTH MX JIBHXKEHHUS K pyOalllke MpUBapUBAIOT CIUPaib. ITO YBEIIH-
yuBaeT 3(pPEeKTUBHOCTD TEMIIO0OMEHHOTO YCTpOiicTBa HHOT 1A B 6—7 pas.

CoeauHeHHe cocyIa ¢ pyOaIlKoil BBIMOIHACTCS B Pa3IMUHBIX BapuaHTax (puc. 8).
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Puc. 8. BapuanTsl nprucoeuHeHHS PyOalllku K KOPITyCy anrapara:
1 — py6aka; 2 — annapat; 3 — HIDKHUH CJIMBHOHU IITYLEp

WNHorna cooOpakeHHsI TEXHOJIOTUYECKOTO XapaKTepa 3acTaBIsIOT MPUMEHSTh PYOalIKy,
HOKPBIBAIOIIYIO LIETUKOM OOKOBYIO NOBEPXHOCTH ammapara M, ciael0BaTeIbHO, JOXOAALIYI0 110

ero BepxHero (¢aHua.

i

4\/“’
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I

Puc. 9. Crioco0bI kperienus ¢uianies pyoamiku (3), anmapata (2) u kpsimku (1)

ITo ycioBHuAM MeXaHUYECKOHN ITPOYHOCTH JAaBICHUE HACBIILIEHHOIO BOASHOIO Iapa, moaa-
BaeMoOro B pyOalllKy CTaJbHOTO ammnapara, He JoJkHO npesbimarh 1,1 Mlla, B pyOamiky 4yryH-

Horo anmnapara 0,6 MlTIa.
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a) 6)

Puc. 10. [IpuBapeHHBIE 3MEEBUKH:
a — 13 uenoit TpyOsl; 6 — U3 MOIYTPYOBI; 8 — U3 MPOMUIEHOTO MTPOKaTa

6)

Ecnu st o0orpeBa CTajgbHBIX PEaKTOPOB TPeOyeTcsl HACBILCHHBIM BOASHON Hap JiaBie-
HueM Bbie 1,1 MIla ninn HeoOXOAMMBI BHICOKHE CKOPOCTH JIBUYKEHUS TEIUIOHOCHUTENEH, Mpu-
MEHSIIOT [IPUBAPEHHbIE CHAPYKHU K CTEHKE PEaKTOpa 3MEEBUKH, BHINOJIHEHHbIEC U3 LIEI0H TPYObl
(puc. 10, a), monyrpy6sr (puc. 10, 6) winu npodunbHoro npokara (puc. 10, 6), a Takxke pyodaiku
CO BMSATHHAMH.

a) 20 6)

Puc. 11. Pybamka u3 nonytpy0 (a) u co BMsTHHaAMH (6)

Pybamku u3 nonyrpy0 (puc. 11, a) BHINOTHAIOTCS W3 COMpaIbHON MONYTPyObI, pHBa-
PEHHOM K IMIMHAPUYECKON YacTu cocyaa. Ha qHuIe ycTaHaBIuBaeTcs pyoOalika co BMATHHAMU
WM 3MEEBHK U3 TPYObl MOJHOTrO ceueHus. Pybamku co BmstuHamu (puc. 11, 6) BeImodHSIOTCS
u3 o0evaliku 2, Ha KOTOPO# IpeaBapUTeNbHO MPOpyOIeHbl OTBEpCTHs 1, a UX KPOMKH OTOTHYTHI
BHYTpb. KpOMKM OTBEpCTHII MpUBapHUBAIOTCA K COCYy arapara.

Py0arka nMeeT orpaHu4eHHYIO IOBEPXHOCTh U HE BCET/a CIocoOHa obecreunTs Tpedy-
eMblii TeroooMeH. B 3Tux cimyuasix mpuOeraroT K yCTaHOBKE BHYTPEHHUX TEIIOOOMEHHBIX
2JIeMEeHTOB (puc. 12).
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Nx BemonHsAOT B BUAe nuauHapudeckon ("a") wim mockoit ("6") TpyOuaToit cimpany.
B nepBoM cnyuyae cnimpalib yCTaHABJIMBAIOT OKOJIO CTEHKH, BO BTOPOM — Yy JIHA peakropa. Hemo-
CTaTOK TaKOTO PACIIOJIOKEHHSI 3MEEBUKOB — B CIIO)KHOCTH UX YHCTKU. B KadecTBe TEIIO0OMEH-
HBIX JJICMEHTOB BMECTO 3MEEBUKOB YaCTO UCIOIB3YIOT MoJbie MU} Py30phl B BHIIE IUITHHIPUYC-
CKOTO WJIM KOHHYECKOTO CTaKaHa C JIETKO OYMIIaeMbIMH CTeHKamu ("6") WIIM IyYKH MPSIMBIX

pyo ("2").

=

[emoemomone]

Puc. 12. Bayrpennue TeriooOMeHHBIE JIIEMEHTHI:
a — WWIMHIpUYecKast Tpyouartas criupalib; 6 — Iiockas TpybuaTas ciupains; ¢ — 1uddy3op; 2 — IMy4oK npsi-
MBIX TpYO

Kpome 3MeeBHKOB HCIOIB3YIOT TAaKXKe CIEIHATbHbIC OXJIAKIAIOINEe THIb3bI (puc. 13).
il
s MBe=y

u

Puc. 13. I'unb3bl:
1 — TpyOKa miis BBOJA OXJIAXKIAFOMICH HKHUIKOCTH; 2 — TPYOKa JUIS BBIBOJA OXJIAXKIAIOMICH KUIAKOCTH; 3 —
(anen
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JIEKIIUSA Ned
HEPEMEIINBAHUE

KOHCTPYKTUBHOE O®OPMJIEHHUE NTPOLECCA IEPEMEIIINBAHUA

Mexannyeckoe nepeMemIMBaHME OCYIIECTBIACTCS C IOMOLIBIO MEIIAIOK, KOTOPBIM
coo0I1aeTcs BpauaTeabHOe IBUKEHHE 100 HEMOCPEICTBEHHO OT 3JIEKTPOJBUTATENs, TNOO Ue-
pe3 MOHMXKAIOLLYIO IIepeaayy.

TpaauiuoHHbIi BUI 000pyIOBaHUS AJIi MEXaHUYECKOTO MEepPEeMEIINBaHusl — BEPTUKAIIb-
HBIM [WJIMHAPUYECKUI anmnapar ¢ MELIAJIKOW, OCh BpallleHHs KOTOPOM coBHaaaer ¢ ochio. Oc-
HOBHBIMH 3JIEMEHTAMM TaKHX alllapaToB SBISIIOTCA KOPIYC, IPUBOJ, YIUIOTHEHUE Baja U Me-
HIaJIKa.

IIpuBOaOM NEpEeMENINBAIOIIEIO YCTPOUCTBA IPAKTUYECKH BCEI/IA CIIY)KUT AJIEKTPOJIBU-
rareib, COeIMHEHHbBIN C BAJIOM MEIIAJIKU MPSIMOI WM OHWXKarouel nepenaueid. [Ipsmas nepe-
Jlaya BCTPEUYAETCS] CPAaBHUTENIBHO PEIKO, OCHOBHBIMH OOJACTSIMH €€ PUMEHEHUs SBJISIOTCS al-
napathsl Majgoro oosema (MeHee 1 M%), IepeHOCHBIE MEIIANKY M alIapaThl ¢ YKPAHUPOBAHHBIMH
AJIEKTPOJIBUIaTEIs MU, UCIOJIb3yeMble B Ka4eCTBE MPHUBOJIA allapaToB, NPEIHA3HAYECHHBIX IS
NepeMEIINBAaHUs TOKCUUHBIX, B3PbIBO- U MT0KAPOOIACHBIX BEILECTB MPHU MOBBIIIEHHBIX J1aBJICHH-
AX.

N

Puc. 14. CansHUKOBOE YILUIOTHEHHE:
1 — xopmyc; 2 — HAXKMMHasl KPbIIIKa; 3 — BTYJIKa; 4 — HATSHKHBIE IIITWIBKK; 5 — callbHUKOBasi HAOMBKa

YnjioTHeHue Baja OCYIIECTBIISETCS Pa3TUYHBIMUA CIIOCOOAMH, 3aBUCAIIUMHA B OCHOBHOM
OT JIaBJICHUS Cpefbl B amnmapare, TpeOyeMoil CTeNeHr TepMeTU3aliK U JIpyTux crnenuduyeckux
YCIIOBUH, IPEABSBIIEMbIX K TOMY WJIX HHOMY anmapary.

Arnmapartsl, IpeHa3HauYEHHBbIE I IEPEMEIINBAHU HETOKCUUHBIX M HEB3PBIBOOIIACHBIX
KUAKOCTEH IpU HEBBICOKMX AaBiieHusX (1o 0,6 MIla) cHabxkaroT calbHUKOBBIMU YIIJIOTHEHU SI-
MHU.

ToproBble YIUIOTHEHHS 0OoJjiee COBEPIIEHHBI, MO3TOMY HMH CHAa0XaroTCs armaparsl,
IIpeHa3HAYEHHBbIE JJIs IEPEMEIINBAHUS TOKCUUHBIX U B3PBIBOOIIACHBIX CPEL.
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Puc. 15. OgnrapHOE TOPIIOBOE YILIOTHEHNE:

1 — kopmyc; 2 — cuinb(oH; 3 — HEMOABUKHOE rPa)UTOBOE KOJBIIO; 4 — MOABMIKHOE KOJIBIIO; 5 — BTyJKa; 6 —
MpYXHHA

l\)\
7
a8

Puc. 16. 'mapaBnuveckoe yIUIOTHEHHE:
1 — Ban; 2 — BrysKka; 3 — KoJiblieBasi KaHaBKa; 4 — TpyOKa; 5 — ipocceNbHbli BEHTUIIb; 6 — KpBIIIKa arnmnapa-
Ta; 7 — cTaKkaH; 8 — HEMOABMKHBIN CTaKaH

Jns anmapatoB, paboTaromux npu Beicokux aasieHusx (10 MIla u 6onee), npumenser-
Csl BTYJIOYHOE T'MJIPaBIMUYECKOE YIIJIOTHEHHE.
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Puc. 17. Peaktop ¢ 5KpaHUPOBAaHHBIM AIIEKTPOBUTATEICM:
1 — poTop amekTpoaBHUTaTeNs; 2 — BaI; 3 — MOMIIAITHUKY, 4 — SKpaHUPYIOMIas THIIB3a; S5 — cTatop; 6 — rop-
JIOBHHA; / — KPBIMIKA peakTopa; 8 — KoxkyxX; 9 — 3MeeBUK

Bce BbImeomnucanHbie CrocoObl HE TapaHTHPYIOT MOJHOW T€PMETH3AlMH arlapaTosB.
YTeuku nepepabaTbiBaeMoii cpefibl B aTMOC(EPY MOKHO MOJTHOCTBIO YCTPaHHUTh, MPUMEHUB B
KauyeCTBE MPUBOJIA ACUHXPOHHBIN 3JIEKTPOJBUTATENb C SKPaHUPYIOLIEH THIIb301 WIM MarHUTHYIO

My]Ty.

HUcnonnenue 1 ‘ Ucnonnenue 2
2 | 4
| ‘ |
| - w4/Y
|
| u/ 7 I NN\
1 ‘ 3

Puc. 18. ManxeTHOE yIJIOTHEHUE:
1 — ¢nanen; 2 — mamxera; 3 — UCK; 4 — cTaNbHas NPYKUHA

B oGopynoBanuu, pabotaromieM mnpu aTMOCHEpPHOM JIABJICHUH IHPOKO HCIOJIB3YIOTCS
MaH)XeTHbIC yIIoTHeHus (puc. 18).

MEITAJIKHA

I'OCTom 20680-80 permamenTupyercst 12 TUNOB MEIIANIOK: TPEXJIONACTHAsl C YIJIOM
HaKJIOHA JIOTIACTH o = 24°; BUHTOBas (TpornesuiepHas); TYypOMHHAsE OTKPBITasi; TYpOMHHAS 3aKpbI-
Tas; MIECTUJIONACTHAs, C YIJIOM HaKJIOHA JIoNacTH « = 45°; KieTheBas; JOMacTHAs; [ITHEKOBas;
SKOpHasi; paMHasi; ICHTOYHas; 3y0Jarasi.
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Bce npumensiemble MelIaikyu MOTYT OBITh pa3/ielIeHbl Ha OBICTPOXOJIHBIE U TUXOXOIHbIE.
[Toxg OBICTPOXOIHBIMU TOHHUMAIOTCS MEIIAJKH, WCIOJIb3YEMbIC IUIsl MEPEMELIUBAHUS KUIKUX
cpel mpu TypOyJIEHTHOM M MEPEXOAHOM PEKMMAaxX ABMXKECHHUS KUAKOCTHU; MO TUXOXOIHBIMH —
MIPH JIAMUHAPHOM JIBIDKEHUH KHUIKOCTH. BBHICTPOXOMHBIE MEIIAIKK OOBIYHO TIPUMEHSIOTCS B all-

D o
naparax npu 3HadeHusx [” > 1,5 (I"=—=", rne D.; — BHYTpeHHU# quamerp amnmapara, dy —

M
JHaMeTp MEIIAIKH ), THXOXOJHbIC — IpH 3HaueHusx [ = (1,05+1,25).

ITpu pabote y1r00BIX BpalarOIINUXCsl MEIIAIIOK BO3HUKAET CII0KHOE TPEXMEPHOE TEUCHHE
KUJKOCTU: TaHI€HIIMAJIBHOE, paluaibHOE U oceBoe. IIpy TaHreHIIMaTbHOM TEYEHUH KUJIKOCTh B
anmnapare JBUXKETCS IMPEUMYIIECTBEHHO 10 KOHLEHTPUYECKUM OKPYXKHOCTSM, INapaljIeIbHbIM
IUIOCKOCTH BpalleHusi Memanky. IlepeMeninBanue npoucxoauT 3a cUeT BUXPEH, BOZHUKAIOIINX
Ha KpoMKax Mewainku. KauecTBo nepememuBanus OyAeT HaMXy/IINM, KOTJla CKOPOCTh Bpallie-
HUS )KUJIKOCTH paBHA CKOPOCTH BpPALEHUsI MEIIAJIKH.

PanuanbHOoe TeueHMe XapakTepU3yeTcs HANpPaBICHHBIM JBUKCHHEM JKUIKOCTH OT Me-
HIAJIKU K CTEHKaM ammapaTa 3a CueT LEHTPOOEKHOM CHIIbl, BOZHUKAIOLIEH MPU BpallleHUU Me-
manky. J{oias 10 CTeHKH cocyia, IOTOK KUIAKOCTH JIEIUTCA Ha J1Ba: OAVH JIBMIKETCS BHU3, IPY-
roit BBepx (puc. 19). OceBoe TeueHME JKUAKOCTH HAMPABICHHO MApaJUICIbHO OCH BpPAIICHUSI
memanku. [Ipu oceBoM TedeHnu cozgaercs MUPKYIALUS KUIKOCTH (HACOCHBIN 3P QeKT), sABis-
IOIIHIACS BAYKHOM XapaKTEPUCTUKOW MEIIAIKH: YeM OO0JIbIIe HACOCHBIN 2P EKT, TeM JTydIe uaeT
IIPOLIECC NEPEMEIINBAHMS.

a) 0) 8)

5 CC
==s |\

J

Puc. 19. TIpoduiib )XUAKOCTH NPH TAHTEHIIMAIBHOM (&), paguaabHoM (0) U 0ceBOM (g) TeUCHUU

/\
— -

BoicTpoxoanbie Memaaku. K ObICTPOXOAHBIM OTHOCSAT JIOMACTHBIC, MPOTEIUICPHBIE,
TypOMHHBIE, KIEThEBbIC U 3y0UaThIe MEIIAIKH.

JlomacTHbeie Memanku. JlomacTHBIMM MEIIAaTKaMH HA3bIBAIOTCA YCTPOMCTBA, CO-
CTOSIIUE U3 ABYX WM OOJBIIETO YKCIa JOMACTe MPsIMOYTONIBHOTO CEYEHUS, 3aKPETIJICHHBIX Ha
BpAILIAIOIIEMCS] BEPTUKAIBHOM WJIM HAKJIOHHOM Bally.

Haubonee 9acto NpUMEHSIOT [BYXJIOMACTHBIE (MHOT/a HAa3bIBa€MbIE JIOMACTHBIMU),
TPEXJIONACTHBIE U MIECTUIIONACTHBIE MEIIIAJIKH.



32

Puc. 20. JlonnacTHBIE MEILIAIKH:
a— Z[ByXJIOHaCTHa?[; 6 — TpeXJIOHaCTHaH; 6 — IICCTUJIoIIaCcTHAaA, 1 — BTyJ'IKa; 2 — JIOIIaCThb, 3 — preHJIﬂIOH.lI/Ie
pedpa

TypOuHHBIEe Memalku paboOTAOT MO MPUHIUIY HEHTPOOEKHOro Hacoca. B otnu-
YHe OT JIOMACTHBIX, PAMHBIX M SIKOPHBIX MEMIAJIIOK, COOOINAIONIUX JKUIKOCTH B OCHOBHOM Bpa-
HIaTeIbHOE JBUKEHHUE, OHU 00ECTIEUNBAIOT U 3HAUYUTEIBHOE PaJlallbHOE TEUCHHE.

Puc. 21. TypOunHas Memanka

TypOuHHBIE MeIIaTKu CHaOXEHBI JIOMATKaMH U UMEIOT YeTKO OYePUYEHHBIA poTOp (pHC.
21). Hauboiee mpocToii U 0THOBPEMEHHO BBICOKOI()(DEKTUBHOM SIBIIIETCS] MEIIANIKA C MPSIMBIMHU
JIONIACTSAMH, PACIIONOKEHHBIMH PaauaiIbHO. JIomaTku MOTyT OBITH IPUBAPEHBI K JUCKY WM MPU-
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KPEIUIEHBI ¢ TIOMOIIBI0 001TOB. [Imockue TomaTku MOryT Takke OBITh HAKJIOHEHBI 1O Ompesie-
JICHHBIM YTJIOM OTHOCUTEIBHO IUIOCKOCTH BPAIIEHHs MEIIAJIKY (Yaiie Bcero o = 45°).
BuHTOBBIE MEmANKHU MPEICTABIAIOT COOOM CBapHYIO TPEXJIOMACTHYIO KOHCTPYK-
nuro. Kaxknas n3 Tpex jgonacTeid BBITOTHIETCS U3 JIMCTa U SBJISIETCS YacThIO MPaBUIBHOM BUHTO-
BOU TIOBEPXHOCTH, UMEIOLICH TTOCTOSIHHBIN I1Iar, paBHbINA Auamerpy mnponeiuiepa dy (puc. 22).

120°

Puc. 22. BunroBas Memaika

bricTpoxoaHble MeIIaJIKKU Yallle BCero padoTaloT B amnmapaTax ¢ OTpa)kaTeIbHbIMU Iepe-
ropoakamu. Llenpl0 yCTaHOBKM OTpa)kaTeNbHBIX MEPEropofOK CIYKUT MU3MEHEHUE CTPYKTYphl
I0JII CKOPOCTEM — YMEHBIIEHUE OKPY)KHOH COCTaBJISIFOIIEH CKOPOCTH NPU COOTBETCTBYIOLIEM
YBEJIMYEHUU OCEBOW M pajuaibHON cocTaBisOLMX. [IpenMylnecTBEeHHO OKpYKHOW XapakTep
JBIDKEHUS TIEpEMEIIMBAeMOM Cpefibl B ammaparax 0e3 BHYTPEHHHX YCTPOMCTB B PSAJE CIIydacB
OTPaHUYMBAET BO3MOXKHOCTH MHTEHCU(DHUKAIMK NepEeMEIINBaHNs BCIECTBUE 3aBUXPEHUS KU I
KOCTH M 00pa30BaHUsl BOPOHKH.

B ammapatax ¢ HeMETaJUIMYECKMMHU IMOKPHITUSAMHU (3MaJMpOBAHHBIE, T'YMMHPOBAHHBIC)
POJIb OTpakaTeIbHBIX MEPErOpPOJOK BBIMOIHSIIOT OTPaXKaTeNd, 3aKpeIuisieMble Ha KpbIIIKe (puc.
23). Jlns TOBBIILIEHUS JKECTKOCTH NpU JAEWCTBUU TUAPOJMHAMUYECKHX HArpy30K OTpaskaTeld
W3TOTaBIUBAIOT U3 TPYO.

a),\o 5)'\0 6)’_\0

— | & | &

O O O AP

Puc. 23. Cxembl oTpaxkareei:
a, 6 — ¢ IPSAMBIMU JIOTIACTSIMH; 6 — C H30THYTHIMH JIOTIACTSIMH; & — BECJI000pa3HbIN OTpaskaTelb
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K THXO0XOOHBIM MeIIAJIKaM OTHOCSTCS paMHble, SKOpPHbIE, ITHEKOBbIE M JIEHTOYHbIE
MEIIAJIKH.

PaMubie U sKOpHBbIe Memalku (puc. 24) OTIUYAIOTCS MCKIFOYUTEIBHO HU3KUM
quciaoM 000poToB. VX okpyxkHas ckopocTh He npesbimaer 0,5—1,5 m/c, a unciao oboporos 0,33—
1 06/c. Inamerp Memanok NpuOMMKaeTcs K AUAMETPy COCyla, M 3a30p MEXAY JIONACTbio U
CTEHKOM cocyaa 00biuHO mpuHuMaercs B mpenenax (0,005+0,1)D. Takum obpa3zom, B cityuae
NPUMEHEHHS THX MELIAIIOK MOXHO H30€KaTh MECTHOTO IeperpeBa XHUIKOCTH (IIpU HarpeBe ¢
MOMOIIbIO pyOalIKK) WIIM OCagKa Ha JHE cocynaa. SIKOpHbIe U paMHbIE MEIIATKU MPUMEHSIOTCS
JUIS TIEPEMETLUBAHMS KUIKOCTEH BBICOKOW BSA3KOCTH. SIKOpPHBIE MEIIAIKU MPUTOIHBI JJIs TIepe-
MemMBaHus xKuaKocTel Bs3kocThio 50 [la-c, a paMHble — Ui EpeMENIMBaHUS KUAKOCTEN BS3-
kocthio 100 ITa-c.

Puc. 24. TuxoxonHble MEMIANIKH:
a— HKOpHaﬂ; 6 — paMHaH JJIA annapaTOB C JJNIMIITHYCCKUMU JHUIIAMU, 8 — paMHaH JJISA annapaTOB C KOHU-
YECKUMHU JHUIIIaMH

JIEKLIU A NeS
TEIIVIOHOCUTEJIN U XJTAJAT'EHTBI

OCHOBHBIE TEINIOHOCHUTEJIN. TPEBOBAHUA K HUM

TennonocuTeNu, UCMONb3yeMble B MPOMBIIIJIEHHOCTH, JOJKHBI OTBEYATh CIETYIOLIUM
TpeOOBaHUAM:

1) nocTukeHue BBICOKUX TeMIIepaTyp MpU COOCTBEHHBIX HU3KHX JIaBICHMSX;

2) GompIIast TEpMHUECKask yCTOHYMBOCTB;

3) OTCYTCTBHE KOPPOJUPYIOLIETo eHCTBUS Ha MaTepran 000py10BaHuUS;

4) BbICOKMM KO3()(PUIIMEHT TEMIO0TAAUN;

5) Gosnbl1as ynenbHas TEMa0Ta UCIIApEeHus;

6) Beicokuii KIIJI;

7) OTCYTCTBHE TOKCUUECKUX CBOWCTB, B3PbIBO- M M0Kap0OE30MaCHOCTb;

8) IOCTYITHOCTH M HU3Kasi CTOUMOCTb.

HAI'PEBAHUE BOJSHBIM ITAPOM

Haubonee mmmpoko B XUMHUYECKOW TEXHOJOTHH B KaU€CTBE TETJIOHOCUTEJIS UCIOJIB3YIOT
HACBILICHHBIN BOASIHOM MAap, IIPU KOHJIEHCAIMM KOTOPOTO BBIAENSETCA 3HAUUTEIBHOE KOJIUYe-
CTBO TEIJIOTHI.

IIpu HarpeBaHUM HACBHIILIEHHBIM BOASHBIM IIAPOM pa3inyaroT "ocTpelid" 1 "rimyxoil" nap.
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[lpuy sarpeBanuu "oCcTpbIM" mMapoM BOISHOMN MAap BBOAUTCSA HEMOCPEICTBEHHO B
HarpeBaeMyro >KHJIKOCTb; KOHACHCUPYSACh, OH OTJAET JKUJIKOCTHU TEIIO0, a KOHJEHCAT CMEIINBa-
€TCsl C ATOM KHUAKOCTBIO.

Jlyis HarpeBaHUs U OJJHOBPEMEHHOTO TIEPEMEITUBAHUS KUIKOCTH TIap BBOJAT depe3 Oap-
6orep — TpyOy ¢ psaoM HeOonbpIIMX OTBepcTuil. bapOoTep pacmonaraioT Ha JHE pe3epByapa B
BUJIE CIIMPAJIH WK KOJIEIl.

Maccy octporo mapa, UCIOJIb3YEMOTr0 Ha HarpeBaHue >kugkoctu D, kr, ompenenstor u3
yYpaBHEHHs TEIJIOBOTO OajaHca, yYUTHIBAs PABEHCTBO KOHEYHBIX TEMIEpaTyp HarpeBaeMoun
KUJKOCTU U KOHJIEHCaTa:

9
H—ct, ’

rae Q2 — KoNMMYecTBO MOABOAMMOro Teruia, KJIx;

H — satanenus mapa, kJK/Kr;

Cs — TEIUIOEMKOCTh KOHCHCaTa, KJDk/Kr-K;

t> — KoHeUHas Temmeparypa xuakoctu, K.

HarpeBanue ocTpeiM MapoM B TEXHUKE HUCIOIB3YIOT JOBOJIBHO PEAKO, TAaK KaK CMEIICHUE
HarpeBaeMoM JKUIAKOCTH W KOHJICHCATa mapa OOBIYHO HEJOMYCTHMO. 3HAYWTEIHHO dYalle Ha
MIPAKTUKE HAarpeBaHUE HACBHIIIEHHBIM MapOM OCYIIECTBISIOT Yepe3 CTeHKY (T.H. HarpeBaHHUe
"rnyxum" mapowm). [Ipu 3TOM cniocobGe HarpeBaHus map, CONpHKacasch ¢ 001ee X0JI0THOU
CTCHKOM, KOHJICHCUPYETCSl Ha Hel, 1 KOHJEHCAT B BHJIE MJIEHKU CTEKAeT MO MOBEPXHOCTU CTEH-
ku. [Tap mpakTUYEeCKH Bcerzia BBOSAT B BEPXHIOK YacTh ammapara, a 00pa3yroIuics KOHIeHCAT
OTBOJISIT U3 €T0 HIDKHEH YacTu yepe3 KOHAEHCATOOTBOAUYUK. TeMneparypy KOHAEHCcaTa MOKHO C
JIOCTaTOYHON TOYHOCTBIO IPUHSATH PABHOU TEMIIEpaType HACHIIIICHHOTO TPEIOIIETO mapa.

Pacxon nmapa Ha HarpeBanue D, Kr, onpenenstoT u3 ypaBHEHHsI TEIJIOBOTO OanaHca

)
r
rJie I — yAenbHas TeIUIoTa mapooopazoBanus, KJK/Kr.

HATPEBAHUE I'OPSIUEN BOJON

I'opsiuas Boga XOpoIIO TPAaHCHOPTUPYETCSI, UMEET BHICOKUI KOA(Q(UIIMEHT Terionepeaa-
YH U MaJlo 3arpsi3HsAeT MOBEPXHOCTh TermaoooMena. OIHako OoHa 00JaaeT OnmpeIeICHHBIMHU He-
JIOCTaTKaMH 110 CPAaBHEHHIO C HACBIIIEHHBIM BOJSHBIM napoM. Bo-niepBbiX, k03 pULIMEHTHI Tem-
JIOOT/AAaYu OT TopsYeil BOABI, KaK M OT JIOOOW IPYrod >KUIKOCTH, HUXKE, 4eM KOd(PPHUIIUEHTHI
TEIUIOOTIaYH OT KOHJCHCHPYIOIIETocs mapa. Bo-BTOPBIX, TeMrepaTypa ropsiaeil BOJbl CHUXKACT-
sl BIIOJIb MOBEPXHOCTH TEIIO0OMEHA, YTO YXY/IIAaeT pAaBHOMEPHOCTh HArpEBa U 3aTPyIHSET €ro
peryIupoBaHHe.

Pacxon BoabI M APYTUX KUAKUX TETJIOHOCUTENEH U XJIaIareHTOB, HE MEHSIOIIUX CBOETO
arperatHoro coctostausi, G (B KT') OIpeIelIsioT 1Mo hopMyIie:

Q,
)
C(tK - tH)
rae Q2 — KOJINYECTBO IIOABOAMMOI'O NJIN OTBOJAUMOI'O TCIlJIA, KH)K,

¢ — TeTUTIOEMKOCTh TEIIJIOHOCUTEIST WK XJaaarenta, KJx/kr-K;
tk 1 ty — KOHEUHas ¥ HayaJgbHAs TEMIIEpaTypa TEIJIOHOCUTENS UK XJaaarenTa, K.

HAT'PEBAHUE BBICOKOTEMIIEPATYPHBIMH HOCUTEJISIMHU

[IpuMeHsieMble B MPOMBINIJIEHHOCTH BBICOKOTEMIIEPATYPHBIE TEIUIOHOCUTENM MO IPUH-
UMY TEPMOAMHAMUYECKOTO 110100151 MOTYT OBITh pPa3/ieleHbl Ha TP OCHOBHBIE TPYIIIBL:
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a) METANTUYCCKHUC;

0) NOHHEIE;

B) oprannyeckue (BOT).

MeTaiibl KaKk TEIUVIOHOCHTEIH MPUMEHSIOT KaK B JKUAKOM, TaK M B MapooOpa3HOM Co-
CTOsiHMM. B HacTosiiiee BpeMsi UCMOIb3YIOTCS JIMTUH, HATPUM, Kaauid U pTyTh. C UX TOMOIIIbIO
MOXHO obecnieunth HarpeBanue 10 Temmneparyp 400—-800 °C u Bblillle TPU OTHOCUTEIBLHO HU3KHUX
JABJICHUSIX.

Cpenu BBICOKOTEMIIEPATYPHBIX TEIUIOHOCUTENEH XUAKOMETAJUINYECKUE UMEIOT CaMylo
BBICOKYIO TEPMUYECKYIO CTOMKOCTh. OJJHAKO Hapsiy ¢ 3TUM OHHM OKa3bIBalOT U caMoe 0OJIbIIoe
arpecCUBHOE BO3/ICHCTBHE HAa KOHCTPYKIIMOHHBIE MaTepuaibl, I03TOMY BEPXHHM TeMmueparyp-
HBIM Mpeaen WX NPUMEHEHUs ONpEeNeNseTcs MaKCUMalbHO JOMYCTUMOM TeMIepaTypoil Koppo-
3MOHHOW CTOMKOCTH KOHCTPYKIMOHHOTO MaTepHralla IPOTUB arpeCCUBHOIO BO3JICUCTBUS HA HErO
JAHHOTO TEIJIOHOCHUTETIS.

[Tapsb! )XUKOMETATIMYECKUX TEIUIOHOCUTENEH TaKkke 001a/1at0T BEICOKON TOKCUYHOCTHIO
(7151 MapoB PTYTH MPEIENbHO JAOMYCTUMOE COJEpKaHUE UX B BO3AYXE MPOU3BOACTBEHHBIX I0-
Merenuii cocrauser 0,01 mr/vd).

Honnble BbicOKOTEMIEpAaTypHble TemaoHocuTeau. K 3ToMy Kkilaccy oTHocATcs ciie-
JYIOILUE COCTUHEHMUS:

1) comu moYTH BCEX HEOPTaHMYECKHUX KUCIOT U MX SBTEKTUYECKUE CIUIABHI (IBTEKTHYE-
CKMMH Ha3bIBAIOTCS TAaKHE CILIABbI, TEMIIEPATYpa IJIABJICHUS KOTOPBIX BCET1a HUXKE TEMIIEPATyp
IUTABJICHUS BCEX KOMIIOHEHTOB, COCTABIISIONINX JAaHHYIO CMECh);

2) KpeMHUHOPraHUYECKUE KUJIKOCTH.

W3 pa3nu4HbIX HEOPTaHUYECKUX COJICH M UX CIJIAaBOB, IPUMEHSEMBIX B KAUYECTBE MOHHBIX
TEIJIOHOCUTENIEH, HauOobllIee MPAKTUYECKOE IPUMEHEHNE UMEET 3BTEKTHUECKUN CIUIaB cOCTa-
Ba 53 % KNOsz + 7 % NaNOz + 40 % NaNO; (nutput-autpatuas cmechb CC-4). Ona
npUMEHSIeTCs IPU aTMochepHOM aaBieHnd B nHTepBasie 150-550 °C. DTOT TermoHoCHTENb Xa-
paKTepu3yeTcss TOHKOCThIO PETYIMPOBKU CTENIEHU HAarpeBa, BBICOKOM TEIUIOOTIAdyel, XOopolien
TepMuueckoil croiikocThio U 0 500 °C mpakTHYecKH HE OKa3blBa€T KOPPO3MOHHOI'O BO3ZCH-
CTBHsI Ha OOBIKHOBEHHBIE YIJIEPOAUCTBIE CTAH. J[JIs1 M3roTOBIEHUS anmnapaTypsl U TPyOOIpoBoO-
J10B, paboTaromuxX Npu 0ojiee BHICOKUX TeMIepaTypax, UCIOIb3YIOT XPOMUCThIE U XPOMOHUKeE-
JIEBBIE CTAJIH.

TemnepaTypa muiaBieHUs HUTPUT-HUTpAaTHOW cMecu paBHa 142,3 °C, moaromy Tpy0Oo-
IPOBOJIBI, 110 KOTOPHIM TPAHCIOPTUPYETCS 3TOT TEIIOHOCUTENb, JOJKHBI OBITh 000PYIOBaHbI
CHUCTEMON MapoBOro oborpeBa M TepMou30aupoBaHbl. Ilpu pabounx TeMmmeparypax paciuiaB
OUYEHb IIOJIBUKEH.

B kauectBe kpeMmHuunopranunueckux tenaoHocuteneu (KOT) ucnonb3yror
apomatuieckue 3(pupbl OPTOKPEMHHUEBOM KUCIOTHI U MOJIMOPraHOCHIIOKCAHbl. ApOMaTHYECKue
3(UpBl OPTOKPEMHHUEBOIN KUCTOTHI (CHIIAHBI) UMEIOT CIAEAYIONIYIO CTPYKTYPY:

B Hell MOH KpeMHHUS CBS3aH C apOMAaTUYECKUMU paJuKanaMu R dyepe3 MOHBI KUCIOpOa,
KOTOpPBbIE OKPYKAIOT €ro TeTpadapuyecku. M3 psaa apomatudeckux 3(UpOB OPTOKPEMHHUEBOM
KHUCJIOTHI HAaXOJSAT MPUMEHEHUE B KayeCTBE BBICOKOTEMIEPATYPHBIX TEIJIOHOCUTENEH TeTpa-m-

kpe3ocminan (CH3CsH40)4Si (TKC), Terpa-m-keunenocunan ((CH3)2CsH30)4Si (TKOC) u ap.
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CHWJIMKOHOBBIE TEIUIOHOCHTENHN (TMOJUOPTaHOCUIIOKCAHBI) MPECTABISIOT COOOH KpeM-
HI/If/'IOpI‘aHI/I‘-IeCKI/IC COCAUHCHHUA — IOJIMMCTHIICHIIOKCAHbI, ITOJIUITHUJIICUIIOKCAHbI U ITOJIMMCTHII-
(EHUIICHITOKCAHBI:

T
—O—?i—O—?i—
R R

BoicokoTemmneparypubie opranndeckne temionocurean (BOT). ITo coctapy BOT

ACJATCA Ha OJHOKOMIIOHCHTHBIC 1 MHOTI'OKOMITIOHCHTHBIC.

B cBoro ouepenp ognokommnoneHTHeie BOT no ¢popme Mostexkyit nensTcs Ha:

1) onHoxomnoHeHTHble BOT ¢ cMMMETpUYHBIMU MOJEKYyJaMH (IJIMLEPUH, STHUIICHIIN-
KOJIb U MOJIUTJIMKOJIb);

2) ogHokoMioHeHTHbIe BOT ¢ mIocKkUMU MOJIEKyJIaMH — apOMaTHUYECKHUE YTIIEBOJAOPOIbI
(madranun, 3amenieHHbie OeH301a 1 HaTanuHa: qudeHwt, nudenundenson (tepdenmn), mude-
HUaMeTaH, auroiaunMetad (JJTM) u 1.1.).

MuorokomnonenTHele BOT nenstcs Ha 3 moArpynms:

1) 3BTEeKTHYECKHIE CMECH;

2) HEIBTEKTUYECKUE CMECH;

3) MuHepagbHbIe Macla.

N3 Bcex nepeuncineHHblx BOT caMbIM M3y4E€HHBIM M PACIPOCTPAaHEHHBIM Ha MPaKTHKE
aprsercs nubenunbHas cmech (ADPC, mayrepMm, TUHWI), SBISIOMIAACA IBTEKTHYECKON
a3e0TpomnHoU cMechio audenua (26,5 % no Becy) u audenmiooro dpupa (73,5 %).

+ 0]

Hurtonunmetan (JATM) npencraBnser co00i TEXHUYECKYIO CMECh 0- U 1- U30Me-
POB, MOJIYYAIOIIUXCS MPU KOHJIEHCALMH ToslyoJa ¢ (opManbaeruoM. T.K. TUTOIMIMETAaH CUH-
Te3upyercs U3 HelAe(PUIUTHBIX U HEAOPOTHX MPOIYKTOB, CTOMMOCTh €ro mnpumepHo B 1,3 pasa
MEHBIIIE CTOMMOCTH TU(EHUTBHON CMECH.

ApomatuszupoBanHoe macano AMT-300 npumensercs, Kak U Bce Macia,
TOJIEKO B JKUJKOM COCTOSHUH U B aTMocdepe mHepTHOTO rasa (a3ora). OHo comepxut 52-56 %
apoMaTu4eckux 1 HapTeHOBBIX U 36—40 % napaduHOBBIX IIeTIEH.

I'maBabiMu HenocTaTkamu AMT-300 sBISIFOTCS HEBBICOKAsI TEPMUUYECKAsi CTOMKOCTH (yKe
npu 180 °C mpoHCcXOIUT €ro TepMUYECKOe pasiioKeHHe ¢ 00pa30BaHUEM TOPIOYMX Ia3000pas-
HBIX MPOJYKTOB — METaHa, 3TaHa, MPOIMaHa, 3TUJIEHA, MPOMNUJIEHA U JIp.) U OYE€Hb HU3Kas TeMIle-
parypa camoBociuiamerenus (290 °C) (Bcero Ha 5 °C Bblllle MaKCUMAaTbHON PEKOMEHAYyEeMOU
Temneparypsl npuMeHeHus (285 °C)).

HATPEBAHUE TOINOYHbBIMHU I'A3AMHU U JEKTPUYECKUM TOKOM

HarpeBanue TOno4HbIMH ra3aMu. TOIUTMBOM HAa3BIBAIOT MPHUPOHBIE WIIH UCKYCCTBEH-
HbI€ TOPIOYNE OpraHUYeCKHEe BEIIEeCTBA, ABISIONIMECS HICTOUHUKOM TEIUIOBON SHEPTUHU U ChIPheM
XUMHUYECKOHU IMPOMBIINIJICHHOCTH.

[Ipenmy1iiecTBO TOMOYHBIX ra30B Kak TEIJIOHOCUTENEH 3aKIII0YaeTcsl B TOM, YTO UX TEM-
nepaTypa He 3aBHUCUT OT JIABJICHHS — Ta3bl UMEIOT BBICOKYIO TeMIepaTypy Mpu arMochepHoM
JTaBJICHUM.

HaubGonee cymecTBeHHBIME HEIOCTATKaMH ATOTO CIIOCO0a HarpeBa SIBISIOTCS: 1) HEBO3-
MOYKHOCTh TPAHCHOPTHPOBKH Ta30B Ha JajbHHE PACCTOSHUS;, 2) HEpaBHOMEPHOCTb HAarpesa,
00yCIIOBJIEHHAsl OXJIAXJACHWEM ra3a B Ipoliecce TerooOMeHa; 3) TPyIHOCTb perylIupOBaHMs
TemIeparypbl oborpesa; 4) HU3KHEe KO3(DUIIMEHTHI TEMJI00TIauM OT Ta3a K CTeHKe (He Ooiee
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35-60 B1/M?-K); 5) BO3MOKHOCTb 3arps3HEHMs] HATPEBAEMBIX MATEPHAJIOB IIPOAYKTAMH HEroJI-
HOT'O CTOpaHUs TOIUIMBA (IIPH HETIOCPEICTBEHHOM 000TpEBE Ta3aMH).

HarpeBanme 3jexkTpu4eckuM TOkoM. Hapsiny ¢ TONOUHBIMM ra3amu 3J€KTpUYECKAs
SHEPrusl MpeAcTaBiIseT co00M MPAMOI UCTOYHUK TEIIOBOM sHepruu. [Ipu HarpeBaHuU dIEKTPU-
YECKUM TOKOM MOXET OBITh JOCTHTHYT MPAKTHUYECKH JIO0O0W KEIaeMbIii TeMIIepaTypHBIH pe-
JKUM, KOTOPBIM JIETKO MOJAJEPKUBATh U peryanpoBaTb. Kpome TOro, siekTpuyeckue Harpepa-
TEJIbHBIE YCTPOMCTBA OTJIMYAIOTCS MPOCTOTOM, KOMIAKTHOCTBIO M YIAOOHBI JJIs1 0OCITYKUBAHHS.
OaHako MPUMEHEHHUE AEKTPUUYECKOr0 TOKA Ui HarpeBa OTHOCUTEIBHO J10POro:

OTBO/I TEIIJIOTHI

Bopa. ['maBHBIMU 1TOCTOMHCTBAMH BOJBI KaK XJ1aJareHTa sBJISIOTCS JIETKOCTh PEryInpo-
BaHUs TEMIIEpATyphl U XOpolIue ycioBUs Teruonepenaud. K Hegocrarkam MOXHO oTHecTu: 1)
BO3MOYKHOCTh 00pa30BaHUsl HAKHUIIM U, KaK CIEJCTBUE 3TOr0, CHI)KEHHE KO3 HLMeHTa Temo-
nepenauy, 2) KOppo3uto anmnapara; 3) u, B psJe cllydyaeB, OrpaHUUEHHBIE PECYPCHI BOJIBI.

OxnaxaeHrue BOAOH UCHONb3YIOT JUIsl JOCTHXKEHUS TEMIIEpaTyp OXJIaKAaeMoU cpeiibl Ha
ypoBHe 10-30 °C. IIpu sTOoM gocturaemas TemriepaTypa OXJIaXJACHHUsS 3aBHUCUT OT HadajabHOMU
TeMIIepaTypbl BOJIbl, KOTOpasi B 3aBUCUMOCTH OT €€ UCTOYHHMKA MOXET OBbITh NPYAOBOM, pEUHOH,
03€pHOM, apTe3UaHCKOM (IoJyyaeMoi M3 MOA3EMHBIX CKBA)XKMH) WM k€ 000pOTHOW — MpoILe-
el BOJI0OOOPOTHBIHN LMKII MPOMBIIIICHHBIX NpeaAnpusTuil. Peunas, npynoBas u o3epHas BoJa B
3aBUCHMOCTH OT BPEMEHHU Toja uMmeet temreparypy 4-25 °C, apre3nanckas Boga — 8-12 °C, a
00opoTHas (B JETHUX yCIOBUsIX) — mpubiau3utensHo 30 °C.

Bo3ayx. Bo3nymHoe oxyiaxkaeHue B pslie ClydaeB KOHKYPUPYET C BOJSHBIM, OCOOEHHO
IPU KOHJICHCAIIUHM MAapOB BBICOKOKHITSIIUX XKUIKOCTEH (MPH twowx = 70—100 °C u BbImie). Bos-
JYLIHBIE XOJIOAWJIBHUKA MMEIOT, KaK IPaBUJIO, PA3BUTYI0 HAPYKHYIO ITOBEPXHOCTh M CHaOXka-
IOTCS] BeHTWJISITOpAaMU JUIsl IPUHYIUTEIbHON 0OJJau BO3lyXa.

K rnaBHBIM 1OCTOMHCTBAM OTBOJA TEILIA C MOMOILBIO BO3JyXa MOKHO OTHECTHU CIIEAYIO-
mee: 1) Ha CTEHKaX TEINIOOOMEHHUKA HE OCEAAeT HaKUIlb; 2) HE IPOMCXOIUT KOPPO3HUH ammapa-
Typbl; 3) OTHaAaeT He0OX0JUMOCTh B CO3JaHUH BOJOOOOPOTHOTO LIMKIIA.

K Hemoctatkam: 1) 3HauMTeNbHBIE KalUTalbHbIE 3aTpaThl Ha CO3/JaHUE YCTAaHOBKU; 2)
BO3MO>KHOCTb MCIOJIb30BaHUS TOJBKO IPU BBICOKMX TEMIIEpaTypax KOHIEHCALUU MPOJyKTa (<
70 °C);3) Huskuit kodpduiuent ternooraaun (B 30—60 pa3 MeHbIIIE, YEM Y BOJIBI).

Jlia noctuxkeHus 60s1ee HU3KMX TeMIlepaTyp UCIOJB3YIOT CIEIYIOIINE CIIOCOOBI.

1. IlnmaBnenue TBepApIX BewmecTB. OXJIaXAEHHWE HACTYNAeT B pe3yjbTaTe OTBOAA M3
OKpY’Karollel cpebl TEIUIOTH MJIaBiIeHUs. B kauecTBe XiagareHTa B 9TOM ciiyyae Haubosee ya-
CTO UCHOJB3YIOT Jel. Jleq oOBIYHO BHOCHUTCS HEMOCPEACTBEHHO B OXJIAXKIAEMYIO >KUIKOCTb.
[Tpu sTOoM nen HarpeBaercs kuakocThio 10 0 °C, a 3aTeM IUIaBUTCA, OTHUMAs TEIJIOTY IUIaBlie-
HUS OT OXJIAXKIaeMOM KUAKOCTU. Takol MEeTOoA OXJaKIEHUS NPUMEHSETCS Ul KUAKOCTEHN, KO-
TOpbIE HE B3aMMOJEHCTBYIOT C BOJIOM M JUIsl KOTOPBIX JOMyCKaeTcsl pa30aBeHHE.

Pacxon ibp/1a Ha OXJTaX/I€HUE ONPEENSIOT CIeAYIOINUM 00pazoM:

6. &
ct.+r
rze I — TemioTa IIaBIeHus Jbjaa, KJDK/KT;

tc — KOHeyHas TeMrepaTypa CMECH OXJIaXJAaeMOH >KHJIKOCTH U BOJbI (0Opasyrouieiics B
pe3yabpTaTe TasgsHud abaa), °C;

Cs — TEIUIOEMKOCTh 00pa3yroleiicst B pe3yibTare TasHus Boibl, KJDx/kr-K;

Q2 — KOJIMYECTBO OTBOJIUMOTO Tera, K/[x.

2. OxJyaxaeHne XOoJIOJMIbHBIMU paccojaMHi — BOJHBIMH PacTBOPaMH HEKOTOPBIX COJIeH,
B OCHOBHOM XJIOPHUJIOB HATPHUS MITH KAJIBIHS, 3aMEP3at0IUX IPU HU3KUX TEMIIepaTypax.

KT,
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Br160p paccomna u ero KOHIEHTPAIH 3aBUCUT OT TpeOyeMol TeMIepaTyphbl OXJIaKACHHUS,
MpUYEeM 3Ta TeMIlepaTypa JOJKHA OBITh BBIIIE KPUOTUIPATHOW TOUKHU, COOTBETCTBYIOIIEH TEM-
neparype 3aMep3aHus paccola.

Boanbie pacTBOpbl XJIOpHAa HATPUS MPUMEHSIOT I OXJIAXKJACHHUS PEAKIMOHHBIX Macc
npumepHo 10 —20 °C, BOAHBIE PACTBOPHI XJIOPHJA KAJIbLHS A OXJAXKIEHUS MPUMEPHO 0
—50 °C.



