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OO0’ exT pO3pOOKHN Ta MOCIIHPKEHHS € OCHOBHE OOJaJHaHHS YCTaHOBKH PEK-
TUdIKaIli CyMiIll alleTOH — OE€H30J1 CITUPT.
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BCTYII

TennooOMiHHUKaAMU HA3WBAIOTHCS amapaTH, B SKUX BiOYBA€ThCSA TEIIO00-
MiH MK poOOYMMH CepeIOBHUILIAMHU HE3aJIEKHO BiJ 1X TEXHOJOTTYHOTO abo eHepre-
TUYHOTO Mpu3HaYeHHs (i AirpiBayi, BUMApHI arapaT, KOHIEHCATOPH, IaCcTepU3aTo-
p¥, BUNIAPHUKH, JI€aepaTopH, eKOHOMai3epu Ta iH.). TeXHOJIOTIYHEe MpHU3HAYCHHS
TEIUIOOOMIHHUKIB Pi3HOMaHITHE. 3a3BUYail PO3PI3HIIOTHCS BIacHE TEIIOOOMIHHU-
KH, B SKHX Tepeadya Terja € OCHOBHUM IIPOIIECOM, 1 pEaKTOpH, B SKHX TEIUIOBUN
IPOLIEC TPAE JOTIOMIKHY POJIb.

ITo ocHOBHOMY TIPU3HAYEHHIO PO3PI3HSIOTHCS MiAIrpiBavi, BUTAPHUKH, XOJI0-
JTWIBHUKH, KOHACHCATOPHU. 3aJ€KHO BiJl BUAY POOOUYNX CEPEOBUIL PO3PIZHAIOTHCS
TETUIOOOMIHHUKH: &) PIAWHHO-PIIUHHI - PU TEIUIOOOMiHI MiXK JIBOMa PiIKHMMH Ce-
penoBuIamMu; 0) MapopiIMHHI - MPU TEIIOOOMIHI MIX Maporo i piguHOMO(IMapoBi
mijirpiBadi, KOHJEHCATOPH); B) Ta30piIMHHI - TpPU TEIUIOOOMiHI MiX Ta3oMm i
PIAMHOIO(XOJMOMIIBHUKN IS TOBITpsA) Ta iH. [lo TemioBoMy pexuMy
PO3PI3HAIOTHCS TEIUIOOOMIHHUKHA TEPIOJIUYHOI  J1i, B SKUX CIOCTEPIraeThCs
HECTAalllOHApHUI TEIJIOBHI mpotiec, 1 6e3nepepBHOT Aii 3 MPOLIECOM, 1[0 BCTAHOBUB-
cs B 4acl.

baratoTpyOHUII KOXYyXOTpyOuUaThlii TEMJIOOOMIHHMK € IYYKOM TpYyOOK,
NOMINICHUX B NWIHIPUYHY KaMepy(KOXKyX); TAKAUM YUHOM, BHYTPILIHICTh KaMepu
€ MIKTPYOHUM NpocTopoM. TpyOKu BBaJIblIOBaHbI B TPYOHI I'paTH, 10 0OMEXYIOTh
KaMmepy 3 ycix 00kiB. Jlo TpyOHHUX rpat KpIIIsAThCS PO3NOALIBHI KOPOOKH 3 maTpyo-
KaMu JIJIs BITyCKaHHSI poOOY0i piIMHM, 10 MPOTiKae ycepeauni Tpyook. Kamepa 3a-
OesrneueHa TaKOXK MaTpyOKamu JJIsl MiJABEJAEHHS 1 BIABEIEHHS APYroro pooodoro
Tina. TpyOKku natyHHi, MiJiHI 00 CTaJIeBl 3aCTOCOBYIOThCA AiameTpoM Bif 10 Mm 1
BHUIIIE; TPYOKH MaIOTh BEJIUKI JlaMeTpH IPpH B'sI3KUX a00 3a0pyaHeHuX piauHax. Jis
yIalmTyBaHHA B KOXyX OLIBIIOI MOBEPXHI TEMJIOOOMIHY 1 OTPUMAaHHS OUIBLIOTO
Koe(dillieHTa TeIIOB111aul BUT1AHIIIE 3aCTOCOBYBATH TPYOKH MEHIIIOTO J1aMeTpy.

TpyOHi rpaT MOXYTh OYTH HArJyXo MpUBapeHi a00 MpUKJIENaHi 10 KOPIycCy,
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OJlHa 3 rpaT MOXkKe OyTH HE CHOJy4YeHa 3 KaMepolo. B 11boMy BUMAaKy yIIIbHEHHS
JOCATAETHCS. TYMOBUM KUTbLIEM, IO 3aTHUCKA€ IIIJIMHY MK KOPIYCOM 1 rpaTamH.
Koxyx TemaooOMiHHMKA 3a3BUYail cTajeBUll, UWIIHAPUYHUNA. [HOA1 11s 3abe3me-
YeHHSI CBOOOJIM TEMIIEPATypHOTO PO3IIMPEHHS KOXKyXa 1 TpyOOK Ha KOXKYCl BIall-
TOBYIOTh KOMITEHCATODP.

OO0’ €eKTOM IOCIHIKEHHSI TAaHOTO TUTIIIOMHOTO MPOEKTY € edaermMarop.



1. AHAJIITUYHUH OIS

[leperonka — 11e¢ TEXHOJIOTIYHUH MPOIIEC, Y XO1 SIKOTO Tapa, Mo yTBOPIO-

€THCA MPU KUITIHHI PIKOT CyMillli, BIIOUPAETHCA 1 KOHACHCYETHCS. Y TBOPIOIOTHCS

I[OHAWMEHIIIE JIB1 PIIUHU 3 PI3HUM CKJIAJIOM:

AUCTWIAT (CKOHIEHCOBaH1 mapy) 30arayeHuii KOMIIOHEHTOM BUXiTHOI CyMi-
111 3 OUIBII HU3BKOIO TEMIIEPATYPOIO KUMIHHS — HU3bKOKHUILJITYUM KOMITOHE-
aToM (HK);

3aJUIIOK (piKHA, 10 HEe BUIIapyBajiacs) 30arayeHri KOMITIOHEHTOM 3 O1JIbII
BUCOKOIO TEMIIEPATypOIO KUMIHHS (MEHIII JIETKUM) — BUCOKO KUIUITYMM KOM-
noneHTtoM (BK).

[leperonka, B CBOIO 4epTYy, MiIPO3IITISETHCS HA:

MPOCTY MEPETOHKY, sIKa 3aCTOCOBYETHCS AJI PO3IIICHHS CyMillleH, 1110 CKIa-
JAIOTHCA 3 JIETKOJIETKUX PEUOBUH 3 JJOMIIIKAMH HEJIETKIX a00 BAXKKO JIET-
KUX,

MEPETOHKY i BaKyyMOM a00 3 BOJSHOIO MAPOI0 - 3aCTOCOBYETHCS IS pO3-
JIJIEHHS CYMIIIICH, 10 CKJIAAl0ThCs 3 BAXKKOJIETKUX PEYOBUH, SIK1 MICTATH
JIOMIIIKN HEIETKUX,

CyOJTIMAIIiIO - 3ACTOCOBYETHCS JJISI OUHIIEHHS BaKKOJIETKHX PEUOBUH BiJl
BAYKKOJIETKMUX a00 HEJIETKUX JOMIIMIOK;

MOJICKYJISIPHY TIEPETOHKY, 110 3aCTOCOBYETHCS JIJIs1 JOOYBaHHS JIETKOJIETKAX
KOMITOHEHTIB, 1[0 MICTSITHCSl Y BUXIJTHIA CyMIIIIl B MaJIMX KOHIICHTPAIIISIX.
3nificHIOEThCS y BakyyMi 13 3aiuiiikoBuM TuckoM 0,0001 — O0,0MwM pt. cT.
EKCTPAKTUBHY 1 a3€0TPOITHY MIEPETOHKY - 3aCTOCOBYIOTHCS JIJISI PO3ILICHHS
KOMIIOHEHTIB 13 OJIM3bKUMHU TeMIIepaTypaMu KUIIHHS Ta a3€0TPOIHUX CY-
Minred. Y BUXiIHY CyMilll TOJAAOTh PO3IIOBHIA areHT (PO3YMHHKK), IO ITij-
BUIIIY€ MapLiajbHl THCKU MapiB KOMIIOHEHTIB CyMillll, TPUYOMY THCK Hapu
HK Bin miaBuiye OUIbIIOK MipOIO

TexHonoriyHui anapatr NMPU3HAYCHUN JUIsl TIEPETOHKU DPIAWHH, PO3ALICHHS
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PILAKUX CyMIIIEH, CKIIaI0B1 IKUX MAlOTh PI3HY TEMIIEpaTypy KUIIHHS Ha3UBAETHCS
- pextudikaiiitHoo KoJIoHO. PexTudikaliiiHi yCTaHOBKU IIHPOKO 3aCTOCOBY-
IOThCS B XiMiuHiH, HaTOXIMI4HIN, CHUPTOBIK (OTpUMaHHS PeKTU(IKOBAHOTO €TH-
JIOBOTO CITUPTY) Ta CYMDKHHX Tally3siX MPOMHCIOBOCTI. HaiOinblie momupeHHs B
nporiecax pekTudikaiii HaOyau TapuTyacTi Ta HACaAKOB1 peKTU(IKaIIMHI KOJIOHH.
Takox pexTudikalifiHi yCTAaHOBKUA AUIATHCA 32 MPUHLMIIOM [ii Ha MepiogudHi 1
oesnepepBHi. B ycTaHoBKax Oe3nepepBHOI Ail cupa CyMilll, 0 pO3AUISIETLCS, MOC-
Tynae B KOJOHY 1 MPOAYKTU PO3AUIEHHSI BUBOAATHCS 3 HEl Oe3nepepBHO. B ycra-
HOBKax MepIlOAUYHOI Jii CyMill, IO PO3AUIAETHCS, 3aBaHTAXYIOTh B KyO OAHOpa-
30BO 1 pekTu(ikailiro MpoOBOAATH J0 OTPUMAHHS MPOAYKTIB 3aJaHOTO KiHIIEBOTO
CKJIay.

Jlo mepeBar 6e3nepepBHOI pekTU]IKAIlll TOPIBHIHO 3 MEPIOUIHOI0 MOXKHA
BITHECTH — OUIBII MpocTe 00CTYrOBYBAaHHS; HIMPOKI MOKIIMBOCTI Il aBTOMATH-
3awii mporecy; OUIbII BUCOKA MPOAYKTUBHICTh YCTATKYBAaHHS; MEHIIIl BUTPATH Te-

TJ10, MOKJIMBE BUKOPHUCTAHHS TEIJIO 3aJIUIIKY Ha MiIrpiB BUX1AHOT CyMiIIi.

TennooOMiIHHUK — anapar, B SKOMY B1I0YBAa€ThCS MPOLIEC TEMI00OMIHY MiXK

JIBOMA CEPEeIOBUIIIAMU SIKI MAIOTh PI3HY TEMIEpaTypy.

3a IPUHIIMIIOM /i1 TEIJIOOOMIHHUKH TOIUISIOTHCS Ha PEreHEepaTopu Ta pe-
KymnepaTopu. Y pekyrepaTopax TEIJIOHOCIT po3iieHi cTiHo. [[o 1poro Tuiry Bia-
HOCSATBCS OUIBIIICTh TEMJIOOOMIHHMKIB PI3HUX KOHCTPYKIIN. B perenepatuBHHX
TEIUI0O0OOMIHHUKAX Tapsuuil Ta XOJOJHUH TETUIOHOCII KOHTAKTYIOTh 3 OJIHIEIO TO-
BEpXHEI0 1o uep3i. Tenaora HAKOMUYY€EThCS B CTIHII MPU KOHTAKTI 3 TapsiuuM Te-
MJIOHOCIEM 1 BIIJTA€THCS TIPU KOHTAKT1 3 XOJIOHUM.

3acTocyBaHHsI TEIJIOOOMIHHHKIB HE OOMEXY€EThCS SKOIOCh OJHIEI0 cheporo
1HAYCTpii - ycTaTKyBaHHS BUKOPHCTOBYETHhCS BCIOIU (B €HEPreTHIli, METaIyprii,
XapyoBiil 1 XIMIYHINA MPOMHUCIIOBOCTI, Ha TEIJIOBUX IYHKTaX, B CUCTEMax OIaJIto-

BaHHs, BEHTHIFOBAHHS 1 KOHIUITIOHYBAHHS 1 TaK JIaJii).



3a KOHCTPYKIIIE€, MOXHA BUAUIMTH OCHOBHI BUJIM TETUIOOOMIHHUKIB!

- Koxyxotpy©6Hi;

- 3armuoui;

- Tuny «rpyba B TpyO1»;



- 3pouryBabHi;

- I'paditosi;

- IlmacTtuHyacTi;
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- CrhipanbHi;

[TepeBaru KOKyXOTpYyOHHUX TEIJIOOOMIHHHUKIB!

Bucoka criiikicts A0 rigpoyaapis. Lle nonomarae iM 1erko nepeHoOCUTH Iie-

pernany TUCKY 1 BATPUMYBATU CEPHO3HI HABAHTAXKECHHS.

He moTpeOyroTh yrcToro cepeaoBuia. BoHr MOXKYyTh MpaIOBaTH 3 HESKiC-
HOIO PIAMHOIO, IO HE MPOUIILIA TOTIEPETHFOTO OUUIIEHHS, HA BIIMIHY B1JT
0e3714l 1HIIKMX BUJIIB TEIJIOOOMIHHHUKIB, SIK1 3/IaTHI MPAIFOBATH BUKJIFOYHO B

He 3a0pyHEHUX CepeOBHUIIAX.

Bucoxka epekTuBHICTD

3HOCOCTIHKICTh

JIOBroBIYHICTH

besneka BukopucTaHHas

PemonTONpUIaTHICTH

PoboTta B arpecuBHOMY cepeIOBHILII.
Jlo HeloI1KIB MOYKHA BiHECTH.
- TabGapuTHICTh 1 3Ha4Ha Bara : JUIsl IX pO3MiLIEHHs TOTPIOHE MPUMIIIEHHS

3HAYHHUX PO3MIPIB, 110 HE 32BN € MOKIUBUM
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- Bucoka MeTamoeEMHICTB: IO € TOJOBHOKO MPUYMUHOIO iX BUCOKOI ITIHHU.

2. OIMUC TEXHOJIOI'TYHOI CXEMH TA KOHCTPYKIIII
KOJIOHHU, JE®JETMATOPA

Konona pextudikarii ta nedaermarop € OCHOBHUMHU CKJIaJOBUMHU YaCTHHA-
MU araparypHoro oopmiieHHs mpoliecy pektudikarii. TexHomoriuaa cxema pek-
TU]IKaIIHHOT yCTAaHOBKY IIpEeACTaBlIeHa Ha pUCYHKyY 2.1.
J1o 11 CKJ1ay BXOJSITH!
[TpoMi>kHa €EMHICTB
BinuenTtposuii Hacoc
[TimirpiBHUK
PexTudikariiina kojsoHa

Kurt’ sTunpHUK

o 0k~ N PRE

Hednermarop
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6
Bopa
i Bopa
[Tapa :_:
X % = 8
-4
'_-_7
:_:‘ Bopa Y
Bimugsa - 10
cymMiL Ky0osmi
A Mapa sammuok| JucTiuAT

Puc 2.1 -Tlpuniumnosa cxema pekTudikamiiiHol yCTaHOBKH

7. XOJIOAWIHHUK JUCTHIATY

8. KoHnneHcaToBiIBOIUMK

9. IIpoMixkHa EMHICTb TUCTUIIATY

10. XonoauabHUK KyOOBOTO 3aJTUIIKY

11.TTpomixkHa EMHICTh KyOOBOTO 3aJIMIIIKY

Buxigny cymim aneroH-0€H3071 13 TPOMIXKHOT EMHOCTI BIJIIEHTPOBUM Haco-

COM MOJAIOTh y MIJITPIBHUK, /1€ BOHA MiITPIBAETHCA 32 PAXyHOK TeIia KOHJEHCa-
1ii mapu, 1o Ipie, 10 TeMnepaTypu kuminHg. Harpita cymimn nmocrymnae Ha ofia B
pekTudikaiiifHy KOJIOHY Ha TapiiKy >KMBIICHHS 1 1ajl CTIKa€ BHU3 KOJIOHH, ]I B3a-
€MOJII€ 3 TIapOI0, SIKa YTBOPUJIACH MPU KHUIMIHHI KyOOBOI PITUHU Y KHUIT ITUIIBHUKY.
[TouaTkoBUii cKiIan Mapu NPUOIM3HO PIBHUMA CKJIaay KyOOBOTO 3aJIMINKY, SKHIA

301THCHUI JIETKOJIETKUM KOMIIOHEHTOM - alleTOH. B KOJIOHI Ha Tapijikax B Pe3yJib-
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TaTl MAaCOOOMIHY 3 PITMHOIO Mapa 30aravyeTbes alleTOHOM, TaK 5K BiH € JIETKOJIET-
KAM KOMIOHEHTOM. J[nsi OiibIn MOBHOTO 30aradeHHs BEPXHIO YAaCTHHY KOJIOHU
3poIIyIOTh (hJIETMOI0, fIKa yTBOpPWIACh Yy AedierMaTopl nMpu KOHACHcalii mapu y
3B'SI3KY 3 KOHTAKTOM 4epe3 TermI000MiHHY MOBEPXHIO 3 0XO0JIOKYBAIBHOIO BOJIOIO.

Jlpyra yacTHA KOHAEHCATy BUBOAMUTHCS 3 edierMaropa y BUIJIsLII TOTOBO-
ro NPOAYKTY - AUCTUIIATY, SIKHH OXOJOKYETHCS B XOJOIWIBHHUKY JUCTHIIATY,
IPOXOJAUTH KOHACHCATOBIIBOIYHMK Ta HANPABIISIETHCSA Y MIPOMIXKHY €MHICTh AUCTH-
JTy. 3 KyOOBOT YaCTUHU KOJIOHU CaMOILTUBOM O€3MepepBHO BUBOJIUTHCS KyOOBHIA
3aJIMIIOK, SIKUIH 30aradeHuid OCH30JI0M, TaK SIK BIH € Ba)XKOJIETFOUMM KOMIIOHEH-
ToM. KyOoBuii 3a/TMIIIOK OXOJOIKYIOTh Y XOJOAMIBHUKY KyOOBOTO 3aJIMIIKY 1 Ha-
IPABJIAIOTH Y MPOMIKHY €MHICTh KyOOBOTO 3aTUIIIKY.

Takum unHOM, y peKkTHdIKaAIIHHINA KOJOHI 311MCHIOEThCS O€3MepepBHUI He-
PIBHOBOKHUU TIPOIIEC TOMUTY BHXITHOI CYMIIIl aleTOH - OCH30J Ha JUCTHUIIAT,
KUl B OCHOBHOMY MICTUTH all€TOH, Ta KyOOBUI 3aJIMIIOK, IKUA B OCHOBHOMY Mi-
CTUTbH OEH301.

Konona (puc 2.2) mpuzHadeHa s TMPOBEIEHHS PO3IUTY CyMIllli alleTOH —
OEH3011.

Konona cxiagaerscst 3. UWIIHAPUYHOT OOMYAWKM, ENINTUYHOI KPHIIKH,
JHUINA, OTOpPH, TapuIOK, BIAOIMHMKA, IITyLlepa BBOAY CHPOBUHU, IITYLEPIB IS
piAMHU Ta napy, HWIIHIPUIHOTO MEPEXOY.

[Tpunumn pobOTH MoNAraE B HACTYMHOMY: Yy PeKTU(IKAIIIHY KOJOHY MOAa-
IOTBCSI TIAPHW PIAWH, 10 MEePeraHsioThcs. BOHU MiIHIMAIOTHCS 3HU3Y, a B PEXKUMI
POTUTEUii Ha3yCcTpid mapam iae piinHa, sKa KOHIACHCYETHCS HAropi B XOJIOUITb-
HUKY.

VY BUMNajKy, SKII0 PEUOBHHA MEPETOHY CKIAMAETHCA 3 JBOX KOMIIOHEHTIB,
KIHIIEBUMH MPOIYKTaMH € AUCTUJIAT, 1[0 BUXOJUTH 3 BEPXHHOT YACTUHU KOJIOHH 1
KyOOBUil 3aMHImIOK (MEHI JICTIOYHI KOMIIOHEHT Y PiIKOMY BHIJISII, IO BUXOUTh

3 HUKHbOI YaCTUHU KOJ'IOHI/I).
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Pucynok 2.2 -PexTtudikamiiina KoioHa
Hednermatop (puc 2.3) npu3HaYCHUH I KOHACHCAIT PIAVMHM 3 MapiB HH-
3bKOKHUIUISIYOTO KOMITOHEHTA 1 CKJIAJAa€ThCS 3. PO3MOALUIBUOI KaMepH, HEPYXOMUX
TPYOHHUX PEILIITOK, KPUIIKHA PO3MOALIBYOI KaMepH, KOKyXa, JIIH30BOIO KOMITEHCa-

TOpa, TPYOOK, NEPETOPOJOK, KPUIIIKH, OTOP, IUITYLIEPIB BXOY BUXOY CUPOBHUH.

hgﬁ\,"_ﬁr_\' I 0 0

Pucynok 2.3 -Jledaermatop
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Bin mpairoe HaCTYNHUM YHMHOM: TPYOHHUUH TPOCTIp 3aIOBHIOETHCS OXOJIO-
JIKEHOIO BOJIOIO, @ Y MIKTPYOHUM TIPOCTIP MOAAETHCA Tapa. 3aBISIKA PI3HUII TEM-

neparyp napa, KOHJIEHCYIOYNCh, IEPEXOUTh Y PIAKUHN CTaH.

3. KOHCTPYKIIMHI MATEPIAJIA 1JIsI BATOTOBJIEHHS JIE-
®JIEIrMATOPA

Bubip marepina npu npoBeJeHHI PEMOHTHHX POOIT 3aJI€KHUTh Bij CIIOCOOY
BUTOTOBJICHHS 00JIaJIHAHHSI, 3aJIEKUTH BiJ] CEPEOBHILA, SIKE€ 3HAXOAUTHCS B anapa-
Ti, BiJ YMOB eKcIutyararii oomagnanss. [Ipu Bubopi matepiamiB Jyisi IPOBEICHHS
PEMOHTHUX POOIT CHiJ 3HATH, SIKI HABAHTAXKEHHS CHpUiiMae 00JIagHAHHS, a TAKOX
HeOe3MeuHl NepeTUHU B OCHOBHUX JAETaNsAX 1 (Pi3WdHI BIACTHBOCTI MaTepiaiiB, 3
SIKMX BUTOTOBJICHE 00JIaIHAHHS.

CepenoBuiiem i€l yCTaHOBKH € — alleTOH-0€H30J10Ba CyMIIII.

AlnieToH - Oe30apBHa Je€TKa piguHA 3 XapaKTepHUM 3arnaxoMm. HeoOMexxeHo

3MIIIY€ETHCS 3 BOJOIO 1 MOJSIPHUMH OPTaHIYHUMH PO3YMHHHKAMH, TAKOXK B 0OMe-
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KEHUX MPOMOPIIAX 3MIMIYETHCS 3 HEMOJSPHUMH PO3UMHHUKAMU. AIIETOH € IIiH-
HUM TMPOMMCIIOBUM PO3YMHHUKOM 1 3aBJSKW HU3bKIM TOKCHUYHOCTI BIH OTPUMAaB
IIMPOKE 3aCTOCYBaHHS y BHUPOOHUITBI JIaKiB, BUOYXOBUX PEUYOBHH, JIIKaAPCHKUX
3ac00iB. BiH € MOYaTKOBOI CHUPOBMHOKO B UMCIICHHUX XIMIYHUX CHHTE3ax. Y Ja-
OopaTopHIN MPaKTHUIl OO0 3aCTOCOBYIOTH B SIKOCTI MOJISIPHOTO allpOTOHHOTO PO3-
YUHHUKA, JJI1 TPUTOTYBAHHS OXOJIOKYBAJIBLHUX CYMIIIEH Pa3oM 3 CyXUM JIbOJOM
1 aMiaKoM, a TaKOX JUIsl MUTTS XIMI9HOT'O TIOCY/TY.

AIIETOH OTPYWHHH, ajie BITHOCUTHCS J0 MaJlOHEOE3MeUyHUX pedoBHH (Kiac
HeoOe3neku V).

Opna 3 ocHOBHUX HeOe3neK Mpu poOOTI 3 alleTOHOM - MOro Jierka 3ammuc-
Ticth. Temneparypa camozaitmanus +465 °C,remneparypa cmanaxy — 20 °C.Ilo-
BITPSIHI CyMiIi, o MicTaTh Bia 2,5 %ma0 12,8 % $a 06'emom), BuOyxoHeOe3mey-
Hi. 3 ITUM HEOOXI1THO BBAKATUCS, OCKUIBKHU aIleTOH MIBUAKO BUMIAPOBYETHCA, 1 XMa-
pa, 0 YTBOPIOETHCS, MOXKE MOMIUPUTHUCS 0 Micllsl 3aiiMaHHs (HarpiB abo ickpa)
JaJIeKo BiJ MICIISI pOOOTH 3 HUM.

benson - opraniyHa ximMiyHa crojiyka, 6e30apBHa pinvHa 13 crenudiuHuM
coyioAKyBaTuM 3amnaxom. IIIupoko 3acTOCOBYETHCS B IPOMMCIOBOCTI, € MOYATKO-
BOIO CHPOBHUHOIO JJIsi BUPOOHHMIITBA JIIKIB, PI3HUX IJIACTMAC, CHHTETHYHOI T'YyMH,
OapBHUKIB. X04ya O€H30J1 BXOJAUTH /10 CKJIaay cUpoi HadTH, B IPOMHUCIOBUX MAacCIl-
Tabax BIH CHHTE3YEThCS 3 1HIIUX ii KOMIOHEHTIB. TOKCUYHUMN, KaHIIEPOTCHHUIA.

bensoun - HeOe3meuna oTpyTa i € OJHUM 3 HAUTIOMIUPEHIINX KCEHOO10THKIB
AHTPOTOTEHHOTO MOXOKEHHS. Y BETMKUX KOHIIEHTPAIISX CHJIBHO OTPYHHUHN. 3Ti-
aao 'OCT 12.1.005-88 I'OCT 12.1.007-76in BimHOocuthes a0 |l kiacy nebes-
neku (PeYOBHMHH BUCOKOHEOE3IEYHOT0 Kiacy).

BpaxoByroun mKIJIMBICTE CEPEAOBUIINA KOKYX 1 PO3MOIIILHY KaMepy Terl-
JOOOMIHHMKA MPOIMOHYI0 BUTOTOBIATH 3 McToBOi ctam 12X18H10T BanburoBan-
HSIM 3 HaCTYITHUM CTUKOBHUM 3BapioBaHHIM. KOXyX BUTOTOBISETHCS 13 TPHOX 00U-
YailoK 3 ypaxyBaHHSIM KOMIICHCAIlll HAIPYT BUHUKAIOUUX Y MICII 3'€IHAHHS KOXY-

Xa ¥ TpyOHHX PEIITOK.
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Jauia, TpyOH1 peuIiTKy i meperopoiku TpyOHOTO MPOCTOPY TAKOK BHUIO-
TOBUTH 3 JUcTOBOI ctanm 12X18H10T.

Mexaniuni BractuBocTi uctoBoi ctam 12X18H10T 'OCT 5520-79:

Meska MiItHOCTI TIpH po3TsaranHi —og = S10MI]a.

Mexa tekydocti — ot = 196MIIa.

BigHOoCHEe MO0BXKEHHS PU PO3TATaHHI - 0 = 35 %

VY napHa B'SI3KICTb —ay = 2,86MI[>1</M2

BpaxoByroun pobounii THCK 1 TeMImeparypy MPOTOHYI0 BHUKOPHUCTOBYBATH
(aHLl MI0CKI MPUBAPHI BCTHK 13 TPUBATIOYHOIO TTOBEPXHEIO , IIUT-T1a3".

®dnanIi mTynepiB koxkyxa BUkoHyro 31 Ctans 20. MexaH14H1 BJaCTUBOCTI
Cranp 20I'OCT 4543-61:

Meska MiITHOCTI TIpH po3TsaranHi —og = 420MI]a.

Mesxa tekydocti —or = 250MlI1a.

BigHOoCHE 1MO0BXKEHHS PU PO3TATaHH] - & = 25 %

Bontu, mmuasky i raiiky BCiX ¢iaHIIB MPOMOHYI0 BUTOTOBIIATH 31 cTajl 35.

Mexaniuni BiracTuBocTi copToBoi ctani 35T'OCT 4543-61:

Meska MiITHOCTI TIpH po3TsaranHi —og = S40MI]a.

Mexa tekydocti — ot = 320MlIIa.

BigrocHe mogoBxkeHHs mpu po3TaranHi - 6 = 20 %

VY cTaneBux KOXyXOTpyOHUX TEIJIOOOMIHHMKAX 3BUYATHO BUKOPUCTOBYIOTH
MeTasieBl a00 KOMOIHOBaH1 MPOKIAIKU. BpaxoBytoun mapameTpu cepeaoBHUIA BU-
KOPHUCTOBYIO MPOKJIAAKY — ropoBaHy acOOMITHY TMPOKIIAIKY

TennooOMiHHI TpyOH KOXYXOTPYOHHX CTaJleBUX arapariB - e TpyOu, IO
BUITYCKAIOTHCS CEPIHHO MPOMUCIOBICTIO, 3 BYTJIEIEBUX, KOPO31MHOCTIMKUX CTa-
aei. Y mpoekTi BukopuctoByro Tpyou 3i cram 08X18H10T miamerpom 20x 2 MM,

Mexaniuni BractuBocti 08X18H10T:

Mesxa MinIHOCTI ipu po3TsiranHi —og = 510MIla.

Mexa tekydocti — ot = 210MIIa.

BigrocHe mogoBxkeHHs npu po3TaranHi - 6 = 40 %



4. BUBHAYEHHSA OCHOBHUX PO3MIPIB IE®JIEI'MATOPA

[TpoayKTHBHICTH KOJIOHH pPEKTH(IKaLli 3a TUCTHUIATOM BU3HAYaI0 3a Qop-
MYJIOIO:

G, GF = fw — g0 2395~ 0.028 ) e\ kriron (4.1)
T Xw 0.976- 0.028

[TpoAyKTHUBHICTH KOJIOHU 32 KyOOBUM 3QJIMIIIKOM BH3HAYAO 13 PIBHSIHHS:
G, =G, - G, =8800- 3406,& 5393 Kr/rox (4.2)
[lepesipka:

8800L10,395 3406,8 0,946 53932 O,(
3476= 3325 151
3476= 3476

Butpara TeniotH, 1o BiJiIa€ThCsl OXOJIOKYOU1N BOJII MPU KOHASHCAITIT ma-

18
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pH B nedaermMaropi, BU3HAYAIO 13 PIBHSAHHS TEIUIOBOTO OajaHcy aeduermaropa:
Q=G MR+ = G UG UL - §), (4.3)
ry =Xo [, +(1—Xp) Xy, (4.4)

JIe MUTOMI1 TEIUIOTH MAapOyTBOPEHHS alleTOHY aTa OeH30:1y Ig pH txp=56°C:

ra=522,95k Ix/xr; re=411,23x]x/kr.

(. =0.9760622,95 (: 0.976) 411,23 520,47

Ke

_3406,8
3600

Q, [(3,21+ 1)520,27110= 2,07 18m

[Tpuiimaro TemrepaTypy OXOJIOIKYIOUOi BOAM Ha BUXO/I1 3 AeduermaTopa
30°C, Toai BUTpaTa 0X0JIOIKYHUYO0T BOIU:

G = Q _ 199010°
Pyt —-t) 4190{30-10)

=2374xz/c (4.5)

CepenHsi pi3HULS TEMIIEpaTyp MPU MPOTUTEUINHOT CXeM1 pyXY TETUIOHOCIB:
56°C =—> 56C
30°C €&— 1{C
Binbmma pizuHuiis Temmneparyp:
Ats =56 — 10 = 46C; (4.6)
MEHIIIA PI3HUIII TeMIIepaTyp:
At, =56 — 30 = 26C. 4.7)

Tak sx %:4—6:1,77<2,T0
At 26

_ At +At,  46+26
cep 2 2

At =36'C (4.8)

[Ipuiimaro opieHToBHO KoedimieHT Temmonepenadi K=500B1/(m ? K).
[ToBepxHs TemI000MiHy aediermaropa:

F= Q, _ 20700°
K[At,, 500036

=1151° (4.9)

Bubupatro 40TUphOXX0A0BUH KOKYXOTPYyOUACTHH TEMJIOOOMIHHUK 13 Ha-

CTYIHUMH XapaKTCPUCTUKAMMU.
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- miametp Koxyxa 600mm;

- Tpy6a @ 2k2 mm;

- KUIBKICTB TPYO B TEMNIO0OMIHHUKY 33411IT.;
- IoBXXkHHA TpYO 4 Mm;

- [IOBEPXHS TEII000MiHy 125M°

5. PO3PAXYHKHN HA MIIHICTbB EJIEMEHTIB JE®JEI'MATOPA
5.1 IlouaTkoBi 1aHi

Tun amapara — rermooomiaank 600TKI-0,6-0,1M8/20M-4-4

BHYTPILIHIN J1AMETP KOKYXA Dy MM cevvvuuieeeerenrninnaeeereesnnnnneeeeeessnnnas 600
JIOBXKHHA TETUIOOOMIHHHUX TPYO |, MM .ievvniiiiineeiiieeitineeeineeenineeeannsannnns 4000
30BHILIHIN A1aMETP TETIOOOMIHHOT TPYOH diyy MM cevvvinieeeieeiiiiieeeeeeennns 20
TOBIIMHA CTIHKH TPYOU Sy, MM cevvvuueeeiieennniseeeeeesnnnnseeeeeesnnmmmssnnnnnns 2
UKCITO XOMIB TTO TPYOAM 1 evvnieruniiirineeetiieeiineeesieeesn e s enmmaseeenneeesnneaennns 4
YMOBHUH TUCK Y TPYOHOMY NMPOCTOPY Py MITa coveniiiiiiiiiiien, 0,6
YMOBHHI TUCK Y MIKTPYOHOMY TIPOCTOPY P, MIla ..ooovviiiiiiiiiii, 0,1

PozpaxynkoBa TeMnepaTypa TPYOty, “C ovvrrrrriiiiieeiiieiiii e 30,



PozpaxyHkoBa TemMmepaTypa KOKYXa t,, “C .oovvvrrriiiiiiieiiieiiiieeeeeeeeiinn 56

Marepian koxxyxa, MaTepiaja po3noAUIbHOI KaMepu, KPUIIKH, TEMJI000MiH-
HUX TPYO, TPYOHOI penIiTKu Ta meperopoaok. craib mapku 12X18H10T.

Martepian rermmooominaux Tpyo 08X18H10T

CepenoBuiiie B TpyOHOMY IIPOCTOP1 — KOPO3iiiHE, MOKEKOBUOYXOHEOE3Mey-
He, HIKuInBe, 2 kiaac Heoesneku 3a [OCT 12.1.007-76.

CepenoBuiiie B MDKTPYOHOMY MTPOCTOPI — KOPO3iiHE, MOKEKOBUOYX0HEOe-

3neune, mkiminse, 4 kinac Hebesneku 3a [OCT 12.1.007-76.

['pyna Tenno00MiHHUKA MO TPYOHOMY IIPOCTOPY -.ueeerrrrrrnnnnsreereennnnnnnnnss 1
['pyma Temio00MiHHHUKA TT0 MIKTPYOHOMY MPOCTOPY wevrreernrrrernreeeenseeennss 1
3arajbHe YHUCIIO LIAKIIB HABAHTAKEHHST N vvvnvrrenerreenrenssrensssensesensenensensd [0100)

Ctpox cmyx6u 10poxiB.

5.2 Po3paxyHkoBa TeMiepaTypa

Po3paxyHKoBy TeMmeparypy po3noaiibHOI KamepH t,, °C, BU3HaYaeMO 32

bopmyIioro:

tean = 2 2(30-56=4°C. (5.2.1)

Kam m "L =

Po3paxyHkoBy Temrepatypy i130710BaHUX (PJIaHINIB BU3HAYAEMO 32 (hopMy-

JIOIO.
t. =t (5.2.2)

Il | Aot6 Di, — At6

g B sﬂﬁg.

‘ —-—+-~J\E_::§):'—_rf~;»
5 = ?»'-ﬁ‘;f/‘f——-w?\,::“-_t =
. R = =mcE==c)ia=s{a=silcs
¢ | LN e
jnn Ejf g [L]
4 S

—1

Pucynok 5.1 —KoxyxoTpyOuaTuii TEriooOMiHHHK 3 KOMIIEHCATOPOM Ha KOXKYCl
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Po3paxyHkoBy TeMmeparypy 130J1b0BaHUX anapaTHUX (IaHIiB 1 QraHIiB
HITYIEPiB PO3MOALILYO0I KAMEPU TETNIOOOMIHHUKA MTPUHMAEMO PIBHOKO TEMITEpa-
Typl pO3MOALIBHOT KaMepH, TOOTO:

t, =t., =4°C. (5.2.3)

Po3paxyHKkoBy TeMIeparypy 130J1b0BaHUX (PIIAHIIIB MITYLEPIB KOXKYXa
MPUHUMAaEMO PIBHOIO TEMITEPATYP1 Cepe0BHUIIA MIKTPYOHOTO ITPOCTOPY, TOOTO:
t, =t =56 °C (5.2.4)
Po3paxyHkoBy Temmeparypy O0ATIB 130Jb0BaHUX (JIAHIEBUX 3’ €THAHD BU-
3Ha4YaeMo 3a (HPOPMYIIOIO:
t; = 097t (5.2.5)
PospaxynkoBa Temreparypa 00aTiB (iaHIIEBUX 3’ €IHaAHb KOPIYCiB Ta (uia-
HI[IB HITYIIEPIB PO3NOILILHOI KAaMEepH JAOPIBHIOE!

t, = 097t = 097@=39°C (5.2.6)

PospaxynkoBa Temreparypa 60aTiB (iaHIIEBUX 3’ €IHAHB IITYIIEPIB MIXKT-
pyOHOTO MpOCTOPY
t, = 097t = 09736=543°C (5.2.7)
5.3 JlonycTuMi HANIPYKUHHA
JlommycTUMi HaINpy>KUHHM IIPU PO3PAXYHKOBIH TeMITepaTypi [o] 1 Ipu Teme-
parypi 20°C [o],o, MIla, muist MaTepialliB eIEMEHTIB arapaTta HaBeIeHI B TaOJIHUIT

5.1.

Ta6nuis 5.1 —JlomycTrmi HaNPy>KMHU MaTepialliB €JI€MEHTIB TEMI000MIHHUKA

Jlomyctumi
HanpyxuHu, Mna BinHo-
Enementu _ 1IpH npu pos- HIEHHS J10-
Marepian TeMIIe- yCTUMHUX
armapara : paxy-
paypl KOB.TEMIIep HATIDY A
20°C aT 1 [ ] [0-]20/[0-]
o]0 Yptlo
Koxyx Cranp Mapku
12x1gH10T | 84 179,5 1,025
Tpy6Ha Craib Mapku
peltiTka 1ox18H10T | 14 182,75 1,007




Cranp Mapku

Tpybu 08X18H10T 168 166,5 1,009
dnanm ' Cranb Mmapku 147 147 1
amaparHi Crans 20
®nan1i mWTyIe- Cranp Mapku
pIiB TpyOHOTO TIpOC- Crainp 20 147 147 1
TOopy
. ®nanH1i mWTyIe- Cranp Mapku 147 144.75 1,016
piB KOXKyXa Crans 20
bontu Ta raiiku
KPITUUICHHS anapar- Crralh MADKI
HUX (JIAHIIB Ta P 183,3 183,3 1
o Cranp 35
HITYIIEPiB MIKXTPYO-
HOTO MPOCTOPY
bontu dnanue-
BUX 3’ €JTHAHD WTY- Cranp Mapku 183.3 168.9 1,085
1epiB TPYyOHOTO Cranp 35
IPOCTOPY
[aiiku mante-
BUX 3’ €THAHb IITY- Cranps Mapku 183.3 168.9 1,085

1epiB TpyOHOTO
IpOCTOpPY

Cranp 35
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[Ipo6HMil THCK, TIpU SIKOMY TIPOBOAUTHCA BUIIPOOYBAHHS amapara, BU3Hava-

g
P, =125P [{TJ]ZO :

BinHomenHs [o],,/[o] mpuiiMaeMo 10 TOMY i3 BUKOPHCTOBYBAaHUX MaTepialliB

€Mo 3a (popmyIo10:

(5.3.1)

€JIEMCHTIB KOXKHOT IMOPOKHUHU allapara, AJIA SIKO1 BOHO € HAaUMECHILIMM.

Jlns TpyOHOrO MpOCTOpPY MPU MIHIMAILHOMY BIIHOIICHHI JOMYyCTUMHUX Ha-

npyxkuH [o],, /[o] = 1,009 npob6uuii THCK cKnaznae:

P, =125p, Qo

o]

=125[0,601,009= 076 MI]a.

(5.3.2)

[NppocTtaTu4HM THCK MIPHU BUMIPOOYBAHHI TPYOHOTO MPOCTOPY TEMI00OMIH-

HUKAa CKJIaJacE.

P, =p, H, [10°=10000811107°

0,01MlI1a,

(5.3.3)
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ne Hc — BrucoTa cToBma Boau y TpyOHOMY mpocTopi (BigcTaHb Mix (hIaHIis-
MU IITYIEPIB y PO3MOALILHIN Kamepi).
[NppoctaTuuHU TUCK IPU BUIIPOOYBaHHI TPYOHOTO MPOCTOPY:

P,,, = 001< 005P, , = 005[D;76=0,038MIla (5.3.4)

np m
ckianae Merme 5% Big mpoOHOTO, TOMY 3a PO3PaXyHKOBHH THCK B YMOBAax BH-
npoOyBaHb MPUHMAEMO MPOOHUM

P, =P, =076MIla. (5.3.5)

m np m

VYMoBa

P, =076MIla< 135P, [%% = 135[0,6(1,009= 082MIIa (5.3.6)

BUKOHYETHCS, TOMY PO3paxXyHOK €JI€MEHTIB TPYOHOTO MPOCTOPY B YMOBaXx TIiJpaBii-
YHUX BUIPOOYBaHb MPOBOAUTH HE TOTPIOHO.
Jliss MiKTpYOHOro mpoctopy (KoKyxa) MpH BIAHOIICHHI JOIMYCTUMHUX Ha-

npyxuH [ol,,/[o] =1025 npo6uuii THCK ckianae:
P,.=125P, [{% = 125[011,025= 0128MITa. (5.3.7)

INapocratnunmil TUCK MPU BUIPOOYBAHHI MIKTPYOHOTO IPOCTOPY:

P =p, [y[H_[0° =10009, 8101010° = 0,01>
> 0,05P, , = 0,05[0128=0,0064 MiTa (5.3.8)

cki1aae moHaa 5% Big mpoOHOro, TOMY PO3paxyHKOBHM THUCK B YMOBaX BUMPOOY-
BaHb pUKMaeMoO 3a POopMyIIOL0:

P.=P +P =0128+001=0138MlI]a. (5.3.9)

np x
VYMoBa

P, =0138<135P, 0]20 = 135011 025= 01384MIla (5310)

o]

BUKOHYETHCS, TOMY PO3PAXyHOK €JIEMEHTIB MIXKTPYOHOTO POCTOPY B yMOBax Tij-

paBIiuyHUX BUNPOOYBaHb MPOBOJIUTHU HE MOTPIOHO.

5.4 KoedinienTn MintHOCTi 3BapHHUX HIBIB
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TpyOHuMil Ta MDKTpYOHUN TPOCTOPHU TEIJIOOOMIHHUKA 32 PO3PAaXyHKOBUM
THCKOM, TEMIIEPATYPOIO Ta XapaKTepOM poOOYOro CEpeOBHINA BITHOCUTHCS 10 1
TPYNH MOCYAHH, JUIs IKOT IOBXKWHA KOHTPOJIhoBaHUX mBiB ckiaagae 100 %mBin ix
3araJibHOi JOBXUHU. J{JIT CTUKOBHUX IIBIB 3 IBOCTOPOHHIM CYIUIBHUM IPOBApOM,
BUKOHAHUX aBTOMATHYHUM 3BapeHHsIM, KOE(II[IEHT MIIHOCTI 3BapHUX IIIBIB
IpUIMaEMO PIBHUM ¢, = 10.

Jliist ctukoBUX (KUTBIIEBHMX) IIBIB, SIKI JIOCTYITHI 3BAPCHHIO JIMIIE 3 OJHOTO
OOKy Ta MarOTh B IPOIIECi 3BApEHHS METAJICBY ITiIKJIAIKy 3 OOKY KOpPEHS IIBa, KOT-
pa mpuisrae Mo BCil JIOBXKWHI IIIBa JO OCHOBHOI'O METaiy, NMPU KOHTPOJIbOBAHIH
nosxuHi mBiB 100 %, koediieHT MIHOCTI 3BapHUX KUIBLEBUX LIBIB KOXyXa

NpUIIMaEMO PIBHUM ¢, = 10.

5.5 J/lo0aBKH 10 PO3paxXyHKOBHX BeJUYMH

Cymu 100aBOK J10 pO3paxyHKOBUX BEJIMYMH BU3HAYAEMO 33 (POPMYIIOIO:

C=C+GCy, (5.5.1)
e, C; — no0aBka JJIsl KOMIIEHcalli Kopo3ii Ta epo3ii, MM;
C, — no0aBka JJIsl KOMIIEHCallli MiHyCOBOTO JOIYCKY, MM.

JloGaBKy 1151 KOMITEHCAllli KOpo3ii Ta epo3ii ¢; Po3paxoByeMO 3a (POpMYIIOLO:

C, =T +C, MM, (5.5.2)
e, I — IIBHAKICTh MPOHUKHEHHS KOPO3ii, MM/pIK;
7 — PO3paxyHKOBHUH CTPOK CIIy:KOU TeTJIO0OMIHHUKA, POKIB;
Cc, — nobaBKa I KOMIIEHcaIli epo3ii, MM.

JloGaBKy /151 KOMIIEHCAIlli epo3ii He BPaxOBYEMO, MPUMUMAaIOUH, 110 TETI00-
OMIHHUK TIPAITIOE 3 YUCTHMU PiIKUMU cepenoBuinamu (0e3 TBepanx abo abpasus-
HUX YaCTHHOK).

HIBuAKICTH TPOHUKHEHHS KOPO3ii 111 MaTepialy MDKTPYOHOTO TPOCTOPY
npuiimaemo 17, = 0MM/pik, a TpyOHOTO — 17,, =0 MM/pIK.

Jlo6aBka 1J11 KOMIIEH a1 KOpo3ii CKIaae:
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— 1715t TpyO 3 60Ky TpyOHOTO Ta MINKTPYOHOTO MPOCTOPIB:

C,

 =1MM,

— I KOXKyXa:

C, =11 r=000=0MMm.

JloGaBKy 17151 KOMITEHCaIlii MiHyCOBOTO JIOMYCKY C, , MM, IPHIMAEMO 3a

CTaHIapTOM.

5.6 Po3paxyHok ko:kyxa aeduiermaropa

5.6.1 Po3paxyHOK TOBIUMHU CTIHKM HWJIiHAPUYHOI 00MYAiKN KOXKyXa
aedguiermaropa

Po3paxyHKOBY TOBIIHMHY CTIHKH KOKyXa BiJl il BHYTPIIIHBOTO TUCKY BU-

3Ha4YaeMo 3a (popmyIoro:

Sy =il (5.6.1.1)
P 2]a] )
ae, P. — PO3paxyHKOBHUH THUCK y MIKTPYOHOMY IIPOCTOPY TEII000-

MIHHHUKA MPU PO3paxyHKOBi# Temiieparypi, Mlla;

D —  BHYTpIUIHIN JiaMeTp 0OMYaiiKu KOXKyXa, MM;
¢p—  KOeDIUiEHT MILHOCTI IMO310BXKHIX 3BAPHUX LIBIB.
011600 = 0167MM. (5.6.1.2)

pr = 2(17950110-01
BinnoBinHO 10 Tramy3eBOro CTaHIApTy BUKOHABUY TOBIIMHY CTIHKH KOXyXa
npuitMaeMo piBHOWO S =6 MM. JloGaBKa J1jisi KOMIIEHCAIIIT MiHYCOBOTO JIOMYCKY JIJIs
CTaJIEBOTO JINCTA TOBIIMHOIO 6 MM ckianae C, = 06 MM. JJoOaBKy
C,=0,6> 0,05S= 0,056=03MM (5.6.1.3)
BPaxOBY€EMO, TaK SIK BOHA MepeBUIye 5 %0 Bil HOMiHATBHOT TOBIIMHU JIUCTA.
Cyma 106aBOK 10 pOo3paxyHKOBOI TOBIIMHU CTIHKH KOXKyXa CKIIaJae:
C.=C, +C, =05+06=11MM. (5.6.1.4)

BukoHaBuy TOBIIMHY CTIHKM KOXKyXa BU3Ha4aeMO 3a (POpMyJIOL0:
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S, 2S, +C, =0167+11=1267MM. (5.6.1.5)

OcTaTo4yHO TNPUWMAEMO BUKOHABUY TOBIIMHY CTIHKH KOXXyXa PIBHOIO
S, =6 MM.

JlonmycTuMuii BHYTPIIIHIA HAJUTMIIIKOBUM TUCK B KOXKYC1 BU3HAYaeMO 3a (¢o-

PMYJIOIO:
_2[o]ig,1(s-c) _ 2117950100(6-11) _
YMoBa MIITHOCTI
P, =01<[P] = 291MIla (5.6.1.7)

BUKOHYETHCH.
YMoBa 3acTocyBaHHS PO3pPaxXyHKOBHUX (HOPMYI

S-C 6-11
= =0,008< 0 .6.1.
= <01 (5.6.1.8)

BHKOHYETHCAI.

5.6.2 BuzHaueHHs TOBUIMHU TPYOHOI pelriTKH
ToBuuHy TpyOHOI pemniTku npuitmaemo piBHO0O 20 MM.

Po3paxyHkoBuil THCK BU3HAYaeMO 3a (hopMyII010;
P=maxP,|R;P, - Rl;
P =max|06}|01;|06 - 01} = 06 MITa. (5.6.2.1)
Po3paxyHkoBy TOBIIMHY TPYOHOI PEIIITKH 32 YMOBH MIITHOCTI MaKCHMaJlb-

HO1 0e3 TpyOHO1 30HU BU3HAYAEMO 32 (POPMYJIOHO:

P
s,, = 05[D, D/W; (5.6.2.2)
p

ne D,- aiaMeTp OKpYKHOCTI, BIIMCAHOI B MaKCHUMAaJIbHYy 0€3TpyOHY 30HY, BU-

3HAYa€ThCI KOHCTPYKTUBHO. D, =5185 MM.

_ [ 06 _
S,, = 055185 18275 149 MM (5.6.2.3)
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BukoHnaBuy TOBIIMHY TPYOHOI PEUIITKH 32 YMOBH MIIHOCTI MaKCHMaiIbHOI
0e3 TpyOHO1 30HM BU3HAYAEMO 32 (POPMYIIOLO:

S,2S,,+C, = 149+ 11= 259 MM. (5.6.2.4)

Koeoiuient ocnabnenns TpyOHOI pelniTKy BU3HAYaeMO 32 (OpMyJIIOL0:

d 20,25
¢p :1——0=1—T:O,221 (5.6.2-5)

t

Po3paxyHkoBy TOBIIMHY TPYOHOI PEIIITKUA B Tepepi3y KaHaBKH Mij MOB3/0-

BXKHIO IIEPETOPOJIKY BU3HAYAEMO 32 (POPMYIIOLO:

d, (t, ).
S, =S,, Max1- b—OEEt——lj, /9,
n p

2025 (45
10 (26

S, = 2,59Dmax{1— \/ 1); 0,221} = 259ax- 0,216,047} =122  (5.6.2.6)

ToBiuHa TpyOHOT PENIITKU B TIepepi3y i MOB3I0BXKHIO EPETrOpoIKy B PO-
3MOIUIBHIN Kamepl Mae OyTH HE MEHIIIE:

S,2S, +C, = 122+11= 232 MM. (5.6.2.7)

3 KOHCTPYKTHUBHUX MIPKYyBaHb MPUIIMA€MO TOBIIKUHY TPYyOHOT PEILIITKU B I1€-

pepi3y KaHaBKHU IIiJl TTOB3JOBXHIO MEPErOpOAKY B PO3MOJUIBbHIN KaMepi PiBHOIO

10 mm.

5.6.3 BuzHaueHH TONOMI’KHUX BeJIUYNH
Biacranp Big oci KOKyxa J0 OCl HaWOUIBIN BijIaieHOT TpyOW MpUOIH3HO

BHU3HAYAEMO 32 (POopMyIIOIO

31=05(D0_dm), (5631)
1€ Dy — JIIaMEeTP OKPY>KHOCTI, 32 MEXKY SKOI He OBUHHI BUCTYIIATH TeM-
JI000MiHHI TpyOH
a, = 05[{590- 20) = 285

BigHocHy XapakTepUCTHKY Kparo TpyOHOI pPEelIiTKH BU3HAYaeMO 3a Ghopmy-

JIO1O:
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m, = 0,5 D/a, = 0,5[600/ 285= 105 (5.6.3.2)

KoedinienTn BIMBY THCKY Ha TPYOHY PEIIITKY BHU3HA4YaemMo 3a (opmya-

MU.
id? 33420°
=1-—2 =1-"""" = 059
M=l e~ % (5.6.3.3)
i(d,-2s,) 3340{20-212)°
=1- 1w T2 g = 074 6.3.
T 4 a? 41285 (5.6:3.4)

KoeiwieHT x0pcTKOCTI TPYOHOI pELIiTKYA BUZHAYAEMO 32 (HOPMYJIOIO:

W, =07 =074** =05 (5.6.3.5)

Monysb mpy)HOCTI OCHOBHU (cHCTEMH TPYO) BU3HAYAEMO 32 (HOPMYJIOLO:

= 2En{n,-n) _ 2:20410°(0,74-059)

y | 200¢ =153. (5.6.3.6)

3Be/ieHE BITHOILIEHHS JKOPCTKOCTI TPYO IO HKOPCTKOCTI KOXKYyXa pO3pPaxoBy-
€Mo 3a (popmyoI0:

_ Kyal _ 15328504000 _
2E S 2[20400° 6

0 713 (5.6.3.7)

3HadyeHHs KOe(]illI€HTIB JIHIHHOTO PO3LIMPEHHS MaTepialiB KOXyXa a, 1
TpyO a,, TPUIMAaEMO 32 HOPMATHBHUM JIOKyMEHTOM.
Pi3HuII0 y BUIOBXKEHHI KOXKyXa 1 TpyO B poOOYMX YMOBax, sIKy HEOOX1JTHO
CKOMIICHCYBATH, BUBHAYAEMO 32 (HOPMYJIOIO:
A=l At —to) =@ ftn —to)]| =
=3010 [[16,42410°(56 - 20)-16 410°(30- 20)|| = 167mm. (5.6.3.8)
3a 101aTKOM BH3HAYAEMO KOMITEHCYIOUY 3/IaTHICTh OJIHI€T JIIH3U KOMIIEHCa-
TOpa MPH 3araJTbHOMY YMCITI ITUKJIIB HABaHTaXXEHHST N =103, A, =105MM.

HeoOxiaHe 4mnciio JiH3 B KOMIIEHCATOP1 pO3paxoByeMO 3a (hOpMYIIOLO:

=g T 05" 046 (5.6.3.9)
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OTpuMaHe YUCIIO JiH3 OKPYIISIEMO 10 HAHOIMKIOTO O1IBIIOTO IIJIOr0 YKC-
na, To0to », =1.
}KopCTKiCTL KOMIIEHCAaTOpa BU3HAYaeMO 3a 104aTkoM , C, =57620H.

KoedirieHT 5k0pCTKOCTI KOMIIEHCATOpa BU3HAYAEMO 32 (POPMYJIOH0:

€ = Co . 57620
n,4, ’

g

=54876 H/mm. (5.6.3.10)

BHyTpimHiii 1iameTp 3amaguHu XBUJI KOMIIEHCATOpa BU3HAYAEMO 32 (HopMy-

JIOI0.
dK :du_ZS,q! (56311)

ne d, — 30BHILIHIN JlaMeTp 3amaiHy XBUIII KoMIleHcaTtopa, d, = 608MM.
d, =608-2[4=600MM.
Koediuientu Ky i K, po3paxoByemo 3a GopMyaamu:

7D E S, _ 3146002017610°6

= 200084576 = 1039 (5.6.3.12)
. rp2-d2)e, s, _ 314858 - 6007 )2017610°6 _
= nok, 1240006004876 O (5.6.3.13)

KoedimienTn 3mMiHEHHS KOPCTKOCTI CHCTEMH TPYOH-KOXKYX BHU3HAYAEMO 3a
dbopmynamu:
K, =1+K, =1+1039 =1049; (5.6.3.14)

K, =1+K, =1+9047 = 9147 (5.6.3.15)

be3po3mipHuil KOEPILIEHT m,, PO3PAXOBYEMO 3a (POPMYJIOKO:

. _ 2
m, =opsi e =S.)" (5.6.3.16)

a
e 1 —4uciao TpyO B TPyOHI peIiTIi.

334(20-2)* _

Mo = O g

02.

3BeIeHU TUCK BU3HAYAEMO 32 (DOPMYIIOIO:



31

I:)0 =05 [aK '(tK _tO)_am '(tm _tO)]'Ky'l +
1 =14 mgy +m, m, +05 pk, |8, -
- [/71(' -1+ mcp +my, '(mn +03 ,O'Kp )] 'PK =

= 050164240107 [{56- 20)-16,410°° [{30- 20)| (153 #000+
+[0,77-1+02+105[{1,05+ 05-713[1039)] (0,6 -

~[0,59-1+0,2+1,05{1,05+ 03 7139147)] (01 =

=1968 MITa. (5.6.3.17)

KoedirmienT cucremu pemritka-Tpyou po3paxoByeEMO 3a (GOPMYIIOH0:

_1g2_|K,S, _182 | 15320 _
- %/ = =0,021. 63
g s, V%€, 201 052017610C° (5.6.3.18)

Koeoimientn cuctemu Koxyx-penritka i oonuaiika-haaHeb KaMepu py 1 4,

BHU3HAYAEMO 3a (PopMyJIaMH:

_ 184 _ 184 _ :
ﬂl_\/DSl _\/600'6 _0’031’ (56319)
_ 1ga _ 184 _

Paniycu nieHTpiB Baru Tapijok ¢JaHIIB KOXKyXa 1 pO3MOIIILHOI KaMepH po-

3paxoByeMO 3a (HOPMYJIOIO:
R =R, =025(D, + D) = 025(740+ 600) = 335.1ux, (5.6.3.21)
a mupuHA (PrIaHIiB —3a POpMyIIOI0:
by =b, = 05D, - D) = 05(740-600) = 70.1un (5.6.3.22)
ae D, —30BHILIHIN niameTp (uanus, D, =740 MM.

Koedimientu K, 1 K, oduncmoemo 3a hopMynamu:

_ B, DE, S} _ 0,031600201,610° 6°
1R 1133E

1

= 2200, (5.6.3.23)

_pyDE,s3 _ 00316001967610° 6°
11R, 11335

= 21500°. (5.6.3.24)

ToBuuHu ¢aHIiB TPYOHOTO MyYKa 1 po3MOAIILHOT KaMepH CKIaAaloTh BiJl-

MOBITHO hy =36 MM, h, =32 MM.
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KoepinienTn :K0pCTKOCTI K1 1 Kyp PO3PAXOBYEMO 3a (POpMyNIaMH:

3
Kgo = LD Kl‘[“ ﬁlzhlj )

12R?
1G° 367 . (5.6.3.25)
_ 2017610 326 70, 55008 [€1+ 0, 03136j _ 083010°
12335
H-mm;
h3
2 = Efzth;z + Kz(l"’ ﬁ22h2j —

_ 2017610° 82° (70 0,03132 (5.6.3.26)

+21510° E€1+

- j = 067010°
12335

H-wwMm.

KoedimieHT sxopcTKOCTI (hIaHIIEBOTO 3’ €THAHHS IIPH 3THHI PO3PAXOBYEMO 3a

dbopmyIoro:
Ky = Kga+Kyz = 083[10° + 067110° = 15[10° H-mm. (5.6.3.27)

KoeditieHT BIIMBY TUCKY Ha 3TUH (DJIaHIIIB PO3paxoByeMO 3a GopMyJIaMHu:

_Lepyy (14003136, 00 o (5.6.3.28)
2 p? 20,037
my =1t o S1¥003132 a5, 2 (5.6.3.29)

22  2[,03P

3Be/ieHe BIIHOIICHHS JKOPCTKOCTI TpyO JO IKOPCTKOCTI (PJIaHIIEBOTO

3’ €THAHHS PO3PAXOBYEMO 3a (HOPMYIIOFO:

o KyDa _ 153600285 £ 6.3.30
'T2pk,R 20,02215M10°335 (5.6.:3.30)

3HavyeHHS KOE(IIIEHTIB @, &,, ®; BU3HAYAEMO 32 TAOJIHIICIO 3aJICKHO BiJ
napameTpa o, IKHi po3paxoByeMO 3a (OpMYJIOH:
w=pa; =0,021285=6; (5.6.3.31)
@, = 908; @, =615, @, =881
3HavyeHHS KOC(PIIIEHTIB Tq,T,, T3 BU3HAYAEMO 32 TAOJIMIICIO 3aJIKHO BiJ Ma-

paMeTpa » 1 BIIHOCHOI XapaKTEPUCTUKU O€3TPYOHOTO Kparo TPyOHOI PEIIITKHA my,
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T,=1534; T, =872; T,=925.

5.6.4 BuzHaueHHs 3yCHJIb B eJIEMEHTaxX anapara

Tuck p, BU3HAYAEMO 32 POPMYIIOIO:

)=

P =
,BEK
(5.6.4.1)
153

mmlomi 1036[0,6)= — 0,25 MITa.

3ruHaIbHUNA MOMEHT, PO3NOAUICHUH MO MEePUMETPy TPYOHOI pEeIIiTKH, 00-

YUCTIOEMO 32 (HOPMYIIOK0:

a P T + pKg)-Py EF2
'B Tt pKq )[(T3+,01)

(5.6.3.2)

_ 285 (-0,25)(15,34+7,13104,9-1968 8,72
0,021 (15,34+7,13104,9-(9,25+ 5,9) - 872°

= — 2252 H-mm/mMm.
[lepepizyBanbHy CHIy, sIKa PO3MOJIIJIEHA MO MEPUMETPY TPYOHOI PEelIiTKH,
po3paxoByeMO 3a (HOPMYIIOL0:
=4 iR, fTs +01)- Py Erz]
(Tl +pKg )[qu +p1)-TF

_2851[196 8(9,25+59)+0,251872]
(15 34+ 713104,9)[(9,25+ 5,9) - 872>

(5.6.4.3)
= 74H/mm.

3ruHanbHUA MOMEHT, PO3IMOAUICHUA MO mnepuMeTpy mnephopoBaHOi 30HU

TpyOHOI peIIiTKH, BU3HAUYAEMO 3a (POPMYIIOI0:
M,=M+(05D-2)@Q=
(5.6.4.4)
= -2252+ (05600~ 285) (74 = ~1142H -Mm/MM.
[lepepizyBanbHy cuily sKa po3MOIICHA MO MEPUMETPY NepPOpOBaHOi 30HU
TpyOHOI peIIITKH, PO3PaXOBYEMO 3a (OPMYJIOHO:

Q, =m, @ =1,05[74=777H/MMm. (5.6.4.5)

OcwoBy cuily, sika Jii€ Ha TpyOy, BU3HaA9aeMO 3a (popMyIioro:
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IF:?
N, = ]Ti : [ﬁ(ﬂk P = 1w |:Pm)ﬁl-|'®l BDa"'@Z EBDMa]:

+ 908[T7,7+ 615[0,021[(-1142] =12015H.

MoMmeHT 1Hep1ii MonepeyHoro nepepisy Tpyou BU3Ha4aeMo 3a GOpMyJIoL0:

= 20, 200 (0, 25, v2cs v2c, -

=%‘ [(20— 20)" - (20- 22+ 20+ 2-0,2)4]= 4301 mm*, (5.6.4.7)

MaxkcuMaabHHM MPOJIT MK PEIIITKOIO Ta MEPEropoIKOI0 BUZHAYAEMO 32
Tabimiero, 1;, =600Mmm.
3BeIeHy PO3pPaxyHKOBY JOBKHUHY TPyOH TEIJIOOOMIHHMKA BH3HAYa€EMO 32
bopmyIioro:
l,, = 033, = 0330600=198MmM, (5.6.4.8)

3ruHalbHUI MOMEHT, 110 JI€ Ha TPYOy, po3paxoByeMO 3a (GOpPMYJIOLO:

E, O
M =iy 0 (R + 0 M)

20410°43010021
= 923615777+ 8810021(-1142) = 56886H-mm. 6.4
153285198 (61 8100211(~1143) = 56836H (5.6.4.9)

OcboBe 3ycHUIsi, pO3MOALIEHE MO0 MEPUMETPY KOXKyxa, BU3HAYAEMO 3a (op-
MYJIOHO!

Q. = 025D P, -Q=0,2560006-74=16H/MmMm. (5.6.4.10)

3rUHATBHAN MOMEHT, PO3TOUICHHUH TI0 IEPUMETPY KOKyXa, BUBHAYAEMO 32

dbopmyII0¥0:
P
My =—=—> T3 [BM
K /01 EKd, |:,B EGTZ [Q+ 3 55’ ) ﬁl
2200° 01
= 87274+ 9250,02%(-225 =194H -MM/MM.
" 59015010 0,021 i " (2259 20,03F mvid. - (5.6.4.11)

OcboBe 3ycuilIsl B KOXKYCl 00UHCITIOEMO 32 (POopMYJI0IO:
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F =D, = 31460016=30144H . (5.6.4.12)

5.6.5 BuzHaueHHs HANPYKUH B eJIEeMEHTAaX anapara

Hanpyxunu B TpyOHiil pemniTii B MICIll 3’ €IHaHHS 3 KOXKYXOM BHU3HAYA€EMO

3a hopMyJIaMHu:

— 3THHAJIbHI
6 M| 6]~ 2252 _
= = =3378MIla;
e (S1p-C1-Co-C3f (20-0-0-0) (5.6.5.1)
— IOTHYHI
o M
= = =37Mlla.
o S1p-C1-C2-C3 20-0-0-0 a (5.6.5.2)
[TapameTp m oGuuCIIOEMO 32 (HOPMYJIIOIO:
m= M,/ Q, =0,02K-1149/77,7=-031. (5.6.5.3)

Tak sk -1,0< m< 1,0,MOMEHT M, PO3PaXOBYEMO 3a POPMYJIOIO:

Mmax = AI:IQa

Hanpyxunu B nepdopoBaHiii 4yacTUHI TPYOHOI PEHIITKH PO3PaxOBYEMO 3a

/ 8=030977,7//0,021=11433 H-MMm/MmMm. (5.6.5.4)

dbopMyiamu :
— 3rUHAJIbHI
6 M 611433 _
- - = =776MIla; .6.5.
P sy -Ci-Co-Caf | 0222(20-0-0-0 (5.6.5.5)
— JOTUYHI
T )= 777 =176 MIT
5,05, -C-CCs) 0228(20-0-0-0) (5.6.5.6)

Po3paxyHKOBI HanpyXWHU B KOXKYCl B MICIIl IPUEAHAHHS JI0 PEIIITKH PO3-
paxoByeMoO 3a popMyiaMu:
— Y MEpUIIOHAILHOMY HapsMY:

— MeMOpaHHi:
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|QK| B 16 .
= = =31MlIla; .6.5.
7 X_S_L—C7—C8 6-0-08 . : (5657)
— 3rUHAJIbHI.
S| L I £ PR VI (5.6.5.8)

Si-Cr-Cof  (6-0-0)

— B OKPY>KHOMY HaIpsMy:
— MeMOpaHHi:

05/P /™ _ 05/01}600
O'm¢: - - = =
$-C-Cq 6-0-0

5MlIla; (5.6.5.9)

— 3rUHAJIBHI:

Ty =030y = 03323 = 969MITa. (5.6.5.10)

Po3paxyHKOBI HaNPy>KMHU B TpyOax BU3HAUAEMO 3a (hopMyJIaMu:

— B OCbOBOMY HaIlpsIMY:

Ny __ 201§ L oeamita:
Tl -S,) 5, 314(20-2)2 oesMia, (5.6.5.11)
01= 03+ 220 Ml 2 63 OP20P0888 _ oo\ e (5.6.5.12)
— B OKPY>KHOMY HaIpsimy.
Gam==050d,+S,)-P12 = 05{20+2)[0,6/2 = 27MIla . (5.6.5.13)

5.6.6 Po3paxyHok TPyOHMX pelliTOK HA MilIHICTh Ta KOPCTKIiCTh

YMoBa cTaTU4HOi MIITHOCTI TPyOHOI PElIiTKH, 110 BU3HAYAETHCS 3a (HopMy-

max{ 71 7pof<05[o], = max{37;17,6} =176 MITa< 0518275=914 MIla  (5.6.6.1)

BHUKOHYETLCA.
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[lepeBipky Ha MilHICTh TPYOHOT PEUIITKU NMPU MAJTOLUKIOBUX HABAHTAXKEH-

HSAX TIPOBOAUMO 32 POPMYJIOLO:
0,=05 Ka-max{| Agy - Ady|; | Aoy ~ Ao, | Ao —A0'1|}s AR (5.6.6.2)

[Ipu mepeBipii TpyOHOI PEIIITKM HAa MaJIOIMKIIOBY BTOMJICHICTh NMpUKMaE-
MO.

— B MICIII 3’ €THAHHSA 3 KOKYXOM:
4oy =0y = 3378Mlla; (5.6.6.3)
Aoy = Aoy =0’ Ky =17,
o,=0517-max{|33,78-0; |0-0|; [0-3378}=28,7MIla;  (5.6.6.4)
—y nepdopoBaHiii YaCTHHI:
Ao, =0, =776Mlla; (5.6.6.5)
A0y =403=0 K, =1;

o, =050-max{| 77,6 -0, [0-0[; |0-77,6}= 388 MIIa. (5.6.6.6)
JlomycTuMy aMILTITy 1y Hapy>KUH PO3PaxoBYyeEMO 3a (hOpPMYIIOLO:

0,230ty A B __2800-80 OBI0" , 270_,, \ip, (5.6.6.7)

T 2300 oy N Ny 2300 /101000 2

YMOBHM MIIHOCTI TPYOHOT PEIINTKUA MPU MAJIONUKIOBUX HABAHTAKCHHSX B
MICIIi 3’ €THAHHSA 3 KOKYXOM:

0,=287<[0,]=727 MIla (5.6.6.8)

1 B mepdopoBaHiii YaCTHHI:
0,=388<[0,|=727MIla (5.6.6.9)
BUKOHYIOTBCS.

Po3paxyHKOBY TOBIIMHY TPyOHOT pEUIITKM BU3ZHAYAEMO 32 (HOPMYIIOIO:

776
Spp =05 [ﬁsp ~C,-C,-C3) D[UULZJ = 05[(20-0-0-0) Zo7 =107mm. (5.6.6.10)

a
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BukonaBuy TOBUIMHY TpYOHOI pEIITKH B Iepepi3y KaHABKH 111 TO3A0BXKHIO

MeperopoKy NpuiMaeMo piBHOIO S, = 20MM.

[TonepenHbo mpuitHSATA TOBIIMHA TPYOHOI PEIINTKUA B IIepepizy masa Iij mo-

3JIOBXKHIO TTEPETOPOJIKY 3aI0BOJIBHSE YMOBI MIITHOCTI.

5.6.7 Po3paxyHok K0:KyXa Ha MillHICTb Ta CTiliKicTh

YMoOBa CTaTUYHOI MIITHOCTI KOXYXa B MICIIl MPUETHAHHS A0 PELIITKU:
o,.=31<13[0], =131795 = 23335 MIla (5.6.7.1)

BUKOHY€ETHCH.

JlomycTuMy aMILTITYy HAmpy>KMH B KOXYCI B MiCIll IPUEAHAHHS A0 PEIIiT-

KM BU3HA4a€eMO 3a GOpMYIIolo :

l0,]=2200ty A, B _2300-56, 0G0 +2D-7204MIL. (5.67.2)

— E
2300 n N n, 2300 /100000

ITepeBipKy KOXyXa B MiCIll IPUETHAHHS 10 PEIIITKA Ha MAJIOLUUKIOBY BTO-

MJIEHICTh MTPOBOANMO 32 (hopmyoro. [Ipu npomy npuitmaemo

Ao, =0, +0, =31+323=354MIla; (5.6.7.3)
Ao, =0, +0,, =5+ 969=1469MIlq; (5.6.7.4)
Ao, =0. (5.6.7.5)
|A0'1—A0'2|
0, = 05K, lnax1|4o, - Aoy|; =
|A0'3 —A0'1|

| 354-1469|= 20,71
05017 max1|1469-0|=1469 =301 Mlla<[o,|= 7204 MIla. (5.6.7.6)
|0-354|=354

YMOBa BUKOHYETBCS.

5.6.8 Po3paxyHok Tpy0 Ha MillHICTb Ta CTiliKicTh
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JlonmycTuMy HaIpyXuHYy Ui Marepiaiay TpyO Ipu po3paxyHKOBiM Temrepa-
Typi PO3paxoByEMO 3a CTaHJApPTOM, [o,,]=166,5MIIa.

YMoBa cTaTUYHOT MIITHOCTI TPYO :

max{o,,; 0,,} = max{1063;27}=1063<[0, | =1665MIla (5.6.8.1)

BUKOHYETbCH.
[lepeBipsieMo TpyOM Ha MaJOUMKIOBY BTOMJEHICTH 3a (opmynor. Ilpu

BOMY
Ao, =0, =2384MIla; Ao, =Ao,=0; K, =1. (5.6.8.2)

JlomycTuMy aMILTITy 1y Halpy>KUH B TpyOax po3paxoByeMO 3a (HOpMyIIOLO:

[o..]= 2300-30, 0610" , 270 _ 7272MI1a. (5.6.8.3)

2300 101000 2

YMoOBa MaJIOIMKIIOBOT MIITHOCTI TPYO :

Ao, - Ao, | 2384-0|
0,, = 05K, [nax {|Ac, - Agy|t =0501,7 max | 0-0| =
Ao, - Ao | 0-2384
=203MIla <o, | = 675MIla (5.6.8.4)
BHUKOHYETBCA.

5.6.9 Po3paxyHok kpinvieHHs1 TPYO B TPYOHiii peuriTui

be3posmipnuit koeilieHT ¢, BU3HaA4YaeMO 3a GOPMYJIIOLO:
¢, =min{05; 095-02Ig N} =min{ 05, 095- 0,2 1g1000} = 04. (5.6.9.1)

YMoBa KpirieHHs] TpyO B PELIITI 3BAPEHHSM 3 HACTYIIHUM PO3BaJIbIIOBAH-
HSM
- Ng| (8, +4|M,,| _[12015|[20+ 456886
2 D 314[20° [P
< ¢, tmin{ [o],; [0],} = 04min{f1665} [18275]} = 666MITa (5.6.9.2)

=186<
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BHUKOHYETLCA.

5.6.10 Po3paxyHok J1iH30BOr0 KOMIIEHCATOPA

YMOBU 3aCTOCYBaHHS PO3pPaxyHKOBHUX (HOpMyII:

Sﬂ q Dfl - 2r
d—”so,o35 108< ”ss,oo, Dﬂ_d”soA. (5.6.10.1)
> - 4 - 0,0066<0,035 5.6.10.2
d 608 ’ (56.10.2)
D, _858
1,08< —=——=141<3,00;
d 608 (5.6.10.3)
2r 222

D —d, 858-608 0" 0% (5.6.10.4)

BUKOHYIOTBLCHA.

5.6.11 Bu3nayeHHs JONMOMI’KHHUX BeJIUYHH
Po3paxyHnkoBuii aiameTp 3amajJuHU XBUJI KOMIIEHCATOpa PO3PaXxOBYEMO 3a
bopmyIioro:
d; =d, - S, = 608—4 = 604MM. (5.6.11.1)
Po3paxyHkoBuil aiametp rpebeHs XBUJIl KOMIIEHCATOpa BU3HAYAEMO 3a (o-
PMYyJIO0:
d, =D, -S, = 858-4 =854MM. (5.6.11.2)
Cepenniii paaiyc TOpOiJadbHOTO MEPEXOIy XBUJII KOMIIEHCATOpa PO3pPaxo-
BY€EMO 32 (pOpMYJIOIO:
rs=05(2r+S,) =05(2[22+ 4) = 24MM. (5.6.11.3)
JIOTIOMI>KHY BETMYHMHY BILTUBY TIEPEXOAY PO3PAXOBYEMO 32 (POPMYIIOIO:

r 24
=2-100—— =2-100————— = 035MM.
o, s w51 g5~ O3 (5.6.11.4)

Po3paxyHKOBY HMIMPUHY MJIACTUHYACTOI 30HU XBUJIl KOMIIEHCATOpa BU3HAYa-

€MO0 3a hOpPMYJIOK0:
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b, = 05(d, - d; + p, Os) = 0,5(854— 604+ 03524) =1292 MMm. (5.6.11.5)

J

Paniyc 3akpyriieHHs MJIACTUHYACTOI 30HU XBWJII KOMIIEHCATOpa PO3PaxoBy-

eMo 3a (popmyIo10:
R, = 025(d, +d; - 2b,) = 0,25[(854+604— 2[129,2) = 300MM. (5.6.11.6)

CepenHiil fiameTp XBUJIl KOMIIEHCATOpa BU3HAYAEMO 32 (DOPMYIIOIO :

d,, =05 (dp +d;) = 05(854+604) = 729MM. (5.6.11.7)

XapaKkTEepUCTUKHU XBUJI1 00UHCITIOEMO 32 (hOpMyIamMHu:

9y, 8% g4
f=o1= 0 -1=0414; (5.6.11.8)
_dp dy_,_854-604_, ..o
p=T 2= 68; (5.6.11.9)
a=S,1d; = 4/604= 00066 (5.6.11.10)
A=b, /R, =1292/300=043; (5.6.11.11)
—1e1psifl - 320 _ g e Pt 32122 55,
y=1+125 Y +1, ~ 0l B54—602" 2 (5.6.11.12)

5.6.12 Po3paxyHoKk KOMIIeHCATOPA HA MILIHiCTH

Po3paxyHKOBY TOBIIMHY S;, MM, pO3pPaxoBYeMO 3a (hOpMYJIOO:
S3 = 025(dy —dy —y1s)0/P/[o,] =
= 0,25(854- 604-2,2422)4/0,6/1795 = 3MM. (5.6.12.1)

Po3paxyHKOBY TOBIIMHY CTIHKM KOMIIEHCATOpa S,, MM, BU3Ha4aeMo 3a ¢o-

PMYJIOHO!

Pldcp L 06729 106
S = - = E = 042MM.
* o] ,® dy-d;+21,+23r 2179510 854- 604+25+2322 (5.6.12.2)

Po3paxyHKOBY TOBIIMHY CTIHKM KOMIIEHCATOpPa S,,, MM, BU3Ha4a€eMO 3a (o-

PMYIIOIO:

Sy =S 405+¢025+(53 15,)* = = 042 Jo,5+Jo,25+(3/ 042)'=301mm.  (5.6.12.3)

Cymy 106aBOK 0 pO3paxyHKOBOI TOBIIMHU CTIHKH JIIH30BOTO KOMIIEHCATO-

pa npu 1i ToBuwHI S, = 4,0MM npuitmaemo pisaoro 0,6 Mm.
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BukoHaB4dy TOBIIMHY CTIHKH JIIH30BOTO KOMIIEHCATOpPa PO3PAXOBYEMO 3a
bopmyIoro:
S,2S,,+C, = 301+ 06= 361MM. (5.6.12.4)
OcTaTo4HO MPUHMAEMO BUKOHABYY TOBIUHY CTIHKH KOMIIEHCATOpa PIBHOIO
4 MM.

JlommycTUMHMIA TUCK [P], BU3HAYAEMO 32 GOPMYJIIOFO:

Pl =16 55| -

dy —dq -yl

2
4-06
=1 d 1795 = 082MIla. .0.12.
6%854_604_2,2422j 95 = 082MIla (5.6.12.5)

JlommycTUMHUIA TUCK [P], BU3HaUaeMO 3a (POpPMYJIOH0:

Pl 2[o] ﬁl’dﬁﬁ% -c,) 4, -d, +2L|K +230, _
cp

21795101(4-06) 854~ 604+ 25+ 2322 _ 49 MITa. (5.6.12.6)
72¢ 10€

JlomycTuMuii TUCK BU3HAYA€EMO 32 (OPMYIIOL0:

PletPl = 082 _ogmma. (5.6.12.7)

LT (%)

5.6.13 Po3paxyHOK KOMIIEHCATOPA HA MAJIOLIMKJIOBY BTOMJIEHICTh

JlonmycTrM1 BEJIMYMHU aMIUTITYJd 1HTEHCHUBHOCTI HaIpy>X€Hb BiJ TepeMi-
IICHHS TPU YMCI HUKIIB AedopMaliii N, 1 aMIUITYAH 1HTEHCUBHOCTI HANpy>KEeHb
B1Jl TUCKY IIPY YMCJIl IUKJIIB N, BU3HAYAa€EMO 3a (POPMYIIOIO.

Tak sik TOYHI AaH1 PO YKCIIA IMKIIB N, 1 N, BIACYTHI, IPUAMAEMO

Nz =N,=0,5N=500.

JlonycTumMy aMIUIITYly 1HTEHCUBHOCTI HAMpPY>XUH B1J] PO3Maxy THUCKIB pO3-

paxoByemMoO 3a (GOPMYIIOL0:
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2300-t . B_
=01 = 3200 O
_ 2300-56 ,0610° 270_82814Mna. (5.6.13.1)

2300 \/10 B00 2

Hanpyxunu Big nedopmariii po3paxoByemo 3a GopMyIioro:

3
o, = E, [527 o+ ) A = 201,7610°-4

- R [{2+0,43)1028=115459MI]a. (5.6.13.2)
nfl J -

I3 nesikum 361IbIIEHHSAM Yy 01K 3amacy MIIIHOCTI MPUHMAEMO 4P =P.

HanpyxuHy BiJl TUCKY BU3HAYaEMO 32 (HOPMYIIOHO:
g, =3ld], ET—J 31795— = 41949MIIa. (5.6.13.3)

YMoOBa MILTHOCTI:
0y ., Op _ 115459 419,49 (5.6.13.4)

= = 095<10.
2[0]am  2[0]ay  2-828,14 2.828,14 95<1

BUKOHYETHCH.
6. TEXHOJIOI'ISI BUTOTOBJIEHHSA

TexHoMOTisI BUTOTOBJICHHSI TEIUIOOOMIHHOTO amapaTy 3arajoM CKJajia-
€THCS 3 OTPUMAHHS 3aTOTOBOK 3 HACTYITHOIO MEXaHIYHOK 00pOOKOI0 3aroTOBOK 0
PO3MIpIB TOTOBUX JIeTaJICH, CKIIQJaHHS JeTaliel By3miB (CKJIaMaTbHUX OJUHUILG) 1

BCHOTI'O araparty B LI1JIOMY.

Kopnycu 6arate0x TEriooOMIHHHMX arnapatiB MalOTh HWIHAPUYHY GOpMYy.
Kopryc MoKyTh OyTH BUTOTOBJICHI pi3HUMH criocobamu. Bubip crocody BUTOTOB-
JIeHHsSI OOMYaMKH 3aJIeKUTh B TOBIIMHHU METAITy 1 BUMOT 10 MIIIHOCTI TOTOBOI Jie-
tayl. HalO11bIll eKOHOMIUHUI CIIOCI0O BUTOTOBJIEHHS OOWYAHOK - BaJILI[FOBAHHS,
TOOTO Hedopmailis arucToBoro Matepiany (puc 6.1)y3moBxk meBHOTO HampsiMy. Ba-
JBIFOBAHHSI MOKE OYTH XOJIOAHUM a00 TapsyuM, 3aJIe’KHO BiJ TOBIIMHU Martepia-
Jdy. SIK mpaBWIIO, TOHKOCTIHHI OOMYaWKH BUTOTOBJISIFOTHCS METOJIOM XOJIOJHOTO

BaJIBI[IOBAHHS, @ TOBCTOCTIHHI — TapsSYUM.
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Pucynok 6.1 -I"a3oBe pi3aHHs JUCTOBOI 3aroTiBIIi

Jluctu, mpu3HaYeHi IJIs BaJbIFOBAHHS, HE TIOBHHHI MAaTH PO3IIApyBaHb,
TPIIIMH 1 HEMETaJIeBUX BKIIIOYEHb. JIMCTH HEBETMKOI TOBIIMHU 3TUHAIOTH B XOJIO-
aHOMy cTaHi. Jluctu ToBHIMHOW Oinbiine 1/40 BHYTpINIHBOrO JiaMeTpa oOMuYaiku
3TUHAIOTh Ha BAJbLAX B TapsSsdOMy CTaHl, a MICIs XOJIOJHOTO 3TMHAHHS MiAal0Th
BiJINIATy JIJIS 3HSATTS 3aJIMIIKOBUX HATPYT.

Ilepen BanblOBaHHSM JIMCTIB B IUJIHIP, KOPUTO ab0 KOHYC HEOOX1JTHO
IIPOBECTH CIELialbHY OMepaliio-MiIBOJAKY KPOMOK, TaK SIK MPH BaJbLIOBAaHH1 JIHC-
TiB B IWIIHAP a00 KoHYyC Kparo ix Ha qomkuHi 100-150MM 3anuImaroThCs MpsMH-
MU, 1 IpYU CTUKYBaHHI TaKWX KIHIIB MMOBEPXHS MOCYIUHH OTPUMYE TOCTPUN 351aM
Ha cTUKY (puc 6.2).3a1eKH0 Bi TOBIIMHHM JHMCTA MiIBOJAKY KPOMOK BUKOHYIOTh Ha

KPOMKO3aruHaJIbHUX BEPCTATaX, Ha 3rMHAIBHUX BAJIbLSX a00 BPYUHY.
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Pucynok 6.2 -IlinBojka KpOMOK JIMCTa Mepel STUHAHHAM

[Ticst migBEACHHS KPOMOK JIUCTH TIOCTYMAOTh HA BaJBI[IOBAHHS JIJISl HAJAH-
HS iM HeoOXinHIA KoHIryparlii. BanbuioBanHs poOuTbes Ha TPbOX- a00 YOTUPH-
BAJIKOBUX TOPU3OHTAIBHHUX BaiblsxX (puc 6.3). [lepemilieHHs JTUCTa B TPUBAIKO-
BUX Balblsx (puc 6.4)y HampsMi oOepTaHHS HMXKHIX IIPOBIIHUX BajKiB BiI0OyBa-
€THCS B PE3YJIBTATI TEPTS JTUCTA 00 HUKHIN BaJIOK i TI€F0 BEPXHHOTO HAKUMHOTO
BaJIKa 1 BUKJIMKaHE TIPYXKHICTIO JTKCcTa. BepxHii Bajmok obepTaeThes mif i€l TaH-
TEHIIaJIbHOI CWJIM BiJl JUCTA. Y YOTHPUBAIKOBUX BAIBISIX JIUCT TEPEMINIAETHCS
iJ i€t0 00epTaHHS M0 CTUCKAIOTh MOTO BEJIMKHUX BAJIKOB - BEPXHBOTO 1 HUKHBO-
0. 3rUHAETHCS JIMCT I €0 MaauX OIYHMX HAXKUMHHUX BaJIKiB. BaJbIfoBaHHSA
oOMYaliKky 31MCHIOETHCS B JICKIIbKA TIOBOPOTHUX (BIEpea-HA3a1) MPOXOIiB JIUCTA

Y BAJLIHHAX 10 31TKHEHHS KPOMOK.

Pucynok 6.3 -Cxema 3ruHy JUCTIB Ha JTUCTO3TMHAIBHUX BAJIbLIAX
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Pucynok 6.4 -TpuBankosi Basiblii

CknagaHHs TOJOBXKHIX CTHKIB MICJS BaJbIIOBaHHS JINCTIB POOUTHCS Ha
CHeIlaIbHUX CKJIaAaibHUX creHaax. CkiagaHHs IWIIHAPUYHOI YaCTUHU OOMYaii-
K1 a00 KOPUT MOJISITae B MOEAHAHHI TTOJOBXKHIX KPOMOK BIJIMOBIAHO 10 TEXHIYHUX
BUMOT JI0 CTHKIB TIi/I 3BapIOBaHHS 1 B 3aXBaTi IIMX KPOMOK 3a JIOMIOMOTOI0 3Baplo-
BaHHS EJICKTPOMYTH B NEKITbKOX Micusx(3 momxkuHoro mBa B 10—40 mm uepes
koxHI 200—400 MmMm). 3a3Buyaii Mpu CKIIaJaHHI 3aCTOCOBYIOTh HATsDKHI (puc. 6.5)
1 KaHTyBaJIbHI IpHCTOCYBaHHS (puc. 6.6). 3MilleHHs MOJOBXKHIX KPOMOK JIMCTIB
OJTHAKOBO1 TOBIIMHHU HE MoBHHHE TepeBunyBat 10 % TOBIIMHU CTIHKH, ajie HE
oinpime 3 MM . OBaJbHICTh MIATOTOBJEHOI A0 3BapIOBaHHSA OOMYaiiku y Oyiib-

SIKOMY TIOTIEPEYHOMY Tepepi3i He MOBUHHA TepeBulnryBatu 1 % HOMiHATBHOTO fi-

amerpy.
—_— 1
a B
;6
)] | If
ML
AW
5 7
—




47

Pucynok 6.5 -HatspkHi mpucTpoi U1 MiArOTOBKY OOMYAMKH IM1]1 3BapIOBAHHS

Pucynok 6.6 -PonnkoBi kaHTyBaJIbHI IPUCTPOT JJIsl 30MpaHHS Ta 3BapIOBaHHS
HUAJITHIPUIHUX 00UYaioK
Kopnycu GaratokyTHOi GopMu (HAmpuKiiaa, KOHACHCATOPIB MapoOBUX TYyp-
OiH) BUTOTOBJISIOTHCS 3BAPIOBAHHIM IJIOCKHX CTaJCBHX JKMCTIB HAa pami 3 OCHOB-
HUX TO3J0BXKHIX HECYUYHX OaJIOK JBOTABPOBOrO MEPETHHY 1 JCKLJIBKOX MOMNeped-
HuX 6anok. OAHOYACHO 3 BUTOTOBJICHHAM KOPIYCY B HHOT'O BBAPIOIOTH MPOMIXKHI
MepPeropoK Ta OCHOBHI TPyOHI pemniTku. J[Jis mogaHHS KOPCTKOCTI 1 MIIHOCTI
KOPITYC IO 30BHINIHIA CTOPOHI MOXe OyTH MOCWJICHUN MPUBApHUMHU pedpamu 3

AUCTOBOT 200 MPOQIIBHOI CTaJII.

CdepuuHi 1 eMNTAYHI THAIIA BUTOTOBJISIFOTh, IO MOXKJIMBOCTI, 3 OJTHOTO JIU-
cta. Chepuanoi abo emnTUIHOI POPMU HATAETHCS, 3aTOTOBICHUM JIJIS1 THUII] JIHIC-

TaM, IITaMIyBaHHSIM B rapsdomMy a0do B xojogHomy ctaHi (puc 6.7).JIuct, npus-
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HAYCHUH I BUTOTOBJICHHS JIHWING, 3a37aJETiIbh PO3MIYalOTh. 3aroTiBIS IiJl
JTHUIIE € KPYTOM.

HeBenuvki maMINA 3 TUCTIB 3aBTOBIIKU 0 4 MM IITaMITYIOThCS Ha Tpecax B
X0JIOJHOMY CTaHi. Benuki qHUINA 3 JTUCTIB 3aBTOBIIKH O1ble 4 MM IITAMITYIOTh-
Cs B rapsAyoMy CTaHl Ha TiApaBmivyHUX mpecax notyxHictio /50—1 000 TonHM 1
Ourbie. 3aroTiBiato HarpiBatoTh 3a3ganerias 10 1 050—1 100 13 3 takum po3spa-
XYHKOM, 1100 mmrtaMiyBaHHs 3akiHuyBaynocs mpu 880—900 3(remmepatypa HOp-
MaJti3ailii) 3a OJMH MOABIMHUE Xij mpecy. Harpity 3aroTiBiro yKiIaJarTh Ha MPo-
TSOKHE KuUiblle mTammy. [lyancoH mrammy, mo Mae ¢GopMy JHHUIIA 1 YKPITIICHHMA
Ha pyXJIMBil TpaBepci Mpecy, NOBUIBHO OIMyCKaIOYUCh, TIOCTYIIOBO MPOCTSTAE 3aro-
TIBJIIO Yepe3 MPOTsLKHE Kunblie, opMyroun auuie. [licis qocsrueHHs myaHCOHOM
KpailHbOTO HM)KHBOTO TOJIOKEHHS 3KUa4d 3HIMA€e 3 HhOTO TOTOBE THUIIIE, & 3BiJIb-
HEHUU TyaHCOH MEPEMIIAEThCA B KpailHE BEPXHE TMOJIOXKEHHS. [ 0TOBE JHUIIEC BH-
TATAIOTh 3-M1J Mpecy KpaHoM abo J1e01IKOr0.

Haiibipi 1ockoHanuii ¢rmoci®é BUTOTOBIEHHS ONMYKJIMX JHUII 1€ - OOKaTKa
3aroTiBelib O HEOOX1JHOI MIpHM KPUBU3HU Ha POTALIWHUX Mpecax 3a JOMOMOIOI0
00THCKOBMX poaukiB. Harpita 3aroTiBis o0epTaeTbcsi Ha BEPTUKAIBHOMY
yTpUMyBadl, OOTUCKAETHCS BEPXHIM IMOXWUJIUM POJUKOM 1 TOCTYNOBO HaOyBae

3aJ1aHO1

Pucynok 6.7 -Crioco6u BUTOTOBJICHHS JTHHUIIL

¢dbopMu 3 MIABHUM MEPEXOAOM Bia chepu A0 HMIIHAPUIHOI yacTuHU. [{luMm croco-

OOM MO’KHA BUTOTOBJIATU AHHINA AlameTpoMm 10 5500MM mpu TOBLIMHI JHCTA 10
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140 mm. ITicas oOMipy 1 TEXHIYHOTO IPUWMaHHS BUTOTOBICHUX JHUIIN 3 HUX BHJa-
JSAI0Th 3alBUM TPUIYCK IO OOpPTYy 1 MOTIM MiJJAal0Th MEXaHiuHii o0poOiri.
Mexaniuna oOpoOKka moJisira€ B MPOTOYYBaHHI TOPLEBOI HMIIIHAPUYHOI YACTHHH

JTHHINA 1 BUCBEPAJIIOBaHHI HeoOXiaHUX 0TBOPIB (puc. 6.8).

Pucynox 6.8 -Mexaniuna 00poOka BUITYKJIOTO JTHHIIA

VY TennooOMIHHUX anapaTax >KOPCTKO1 KOHCTPYKIIII 3 MPUBAPEHUMHU JI0 KOP-
nycy TPYOHHMMH pELIITKaM{, YacTO 3aCTOCOBYIOTH JIIH30BI KOMIIEHCATOPH, LIO
YBapIOIOTHCS MK TPYOHOIO PEIIiTKOIO 1 KOpIycoM abo MK oOuyaiikaMu, 1110 CTa-
HOBJIATH KOPIyC, JUIsI KOMIICHCAIli TemrepaTypHUX po3mmpeHb. Kommnencaropu
MOXYTh OyTH TapiiauacToi, TopoinaiapbHOi abo TpaneneinanbHOi ¢Gopmu. JliHza
KOMIIEHCAaTOpa BUTOTOBIIIETHCS 3 JBOX TMOJOBHH, IO CHOTYYalOThCS €JIEKTPO3Ba-
proBanHAM. KinblenoaiOH1 3aroTOBKH, MPU3HAYEH] AJI1 BUTOTOBJICHHS HAIiBIIiH3,
BUPI3YIOTH 13 CTAJIEBOTO JUCTA. 32 HAIBHOCTI MIPECY JOCTATHHOI MOTYKHOCTI TOJIO-
BUHKU JIIH3 MOXYTh OyTH BUKOHAHi 13 3aroTiBeNib IIJISIXOM XOJOJHOTO IITaMITy-
BaHHS. 3a BIJICYTHOCTI Mpecy IITaMITyBaHHS MoOKe OyTWM 3aMiHEHE Bi1IOOpPTOB-
k010(00KaTKOI) KPOMOK Ha KapyceslbHOMY BepctaTi. Ha pucynky 6.9 mokaszana

00po0OKa 3BapHUX IIBIB JIIH30BOI0 KOMIIEHCATOPA.
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VY 6u1bIIOCTI BUMAAKIB, 3arOTIBAl Mg MailOyTHI (uaHIi OTPUMYIOTH METO-
JIOM JIUTTA a00 mTamMnyBaHHs. [HOMI U1 ITUX 1IJIeH 3aCTOCOBYIOTh 3BUYAWHUM JIH-

CTOBUIA IpOKAT (MPYTOK, JIUCT). 3arOTIiBIIO BUPI3yIOTh Fa30BUM MaTbHUKOM 200

Pucynok 6.9 -O0po0Oka 3BapHUX IIBIB JIIH30BOTO KOMIIEHCATOPA
MJIa3MOBUM Pi3aKOM, a OCTaTOYHa 0OpoOKa 3MIMCHIOETHCS Ha METAIOPi3aTbHOMY
BepcTarti. B okpemux Bumnaakax (ykpail pifko) 3aroTiBjii BUKOHYIOTHCS METOIOM
KyBaHHS. Cy4acHOIO IMPOMUCIIOBICTIO HalIIMpIle 3aCTOCOBYIOTHCSI METOJIU BHUIO-
ToByieHHs (aaniiB (puc 6.10)uusIxom :

- raps4oro mraMIiTyBaHHS,
- Ta30BOTO pi3aHHS,
- BIAIIEHTPOBOTO €JIEKTPOILIAKOBOTO JIUTTS.

[apsiue mTamnyBaHHs: cTaib (3a31a1eriap BUOpaHOi MapKu) po3irpiBaroTh,
MOTIM TIOTYXXHUH TIpec, 3aaTHUi BugaBatu 3ycuiuist 1o 4500xH, Bumasiroe 3arori-
BJIIO 33/IaHOTO PO3MIpy. 3a JOMOMOIO0 METaIO0Pi3aIbHOIO BepCTaTa 311MCHIOETHCS
yrcToBa 00poOKa(noBeaeHHs). OcTaHHIA eran - BHUCBEp/JIIOBAHHS OTBOPIB IIiJ
KPIMUJIBbHI IITHIBKH/OOITH.

["a3oBa Bupi3Ka BiIOyBa€ThCA 3a JOMOMOTOI0 YCTAaTKyBaHHS €IEKTPO3BapIo-
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BaHHS. 3aroTiBii PLKYTHCS 3 JUCTOBOI cTani nmoTpiOHOi ToBuIMHM. [lomankina 06-
poOka(HagaHHs MOTPIOHUX PO3MIPIB 1 (OPM) BUKOHYETHCS Ha METAIOPi3aIbHUX
BEpCTaTax.

BinmeHTpoBe eNeKTpoIIakoBe JTUTTS CKIaIa€ThCs 3 HACTYMHUX eTamiB. Ch-
poBHHY (CTalb) PO3IrPiBaOTh J0 MOTPIOHOT TEMIIEPATYPH 1 3UBAIOTH B CIIEIiaIbHI
BIJIIICHTPOBI MAaIIMHK. BiAIIEHTPOBI CWIM, BINIMBAIOYM HA METaN, YIILJIHHIOIOTH
fioro 3a ycim o0csaroM Gopmu (BUTICHSIIOYM TOBITPS 1 CIIPUSAIOYN KpaIllii OJHOPII-
HOCTI) sIKa 3a3/ajieriap o0podiseThes (rocoMm (creniaabHUM cKiagaoM). Diroc
BUKOHY€E pPOJIb MAacTWJIa, 3aXHUCTY BiJl IPOHUKHEHHS B METaJ] MOBITPS 1 MEPEIIKO-
JIKa€ TIPUITUTIAHHIO MalOYTHBOT 3aroTiBiIl 10 CTIHOK (popmu. ITicias nboro BUKOHY-
€ThCSL TOJATKOBA TepMidyHA 0O0poOKa. BifrieHTpoBe JTUTBO Ta€ MOKIUBICTh BUTO-
TOBUTH 3aroTiBIIIO, 1[0 Ma€ MiHIMAIBHUIA MPUITYCK, a 3HAYUTH 3HIDKYE BUTPATH HA

OCTATOYHE JIOBEICHHSI MEXAHIYHAM CIIOCOOOM.

Pucynok 6.10 —Ilnocki nmpuBapHi ¢uaHI

[TaTpyOKu BUTOTOBISIOTH 3 TPYO a00 BajbIIOIOTH 3 JIUCTA (K OOWYAMKH).
[MaTpyOxu ckmagHoi Gopmu (3IrHyTi) OTPUMYIOTH JUTTSIM, THYYKOIO 3 TpyO abo
3BapIOIOTh 3 YACTHH. B IesKuxX BUTagkax maTpyOKu BUKOHYIOTh Pa30M 3 KOPITYCOM
-mutuMu. [Ipy HEOoOX1THOCTI Ha maTpyOKaX BUKOHYIOTh OTBOPHU 1 IPUBAPIOIOTH 00-
OWIIKY 3 Pi3bOJICHHSM JJIA MPUETHAHHS KOHTPOJIHHO-BUMIPIOBAIBLHUX TPHUIIAIIB.
[ToBepxHIO MaTpyOKa, M0 MPUMHUKAE 10 KOPIYCY, PETEIBHO MPUTAHSIIOTH 10 KOP-
MyCy anapary i BAKOHYIOTh OOpOOJICHHSI KPOMKH T1iJ1 3BapHUH 1m10B. Micis po3rta-
IITYBaHHS 3BAPHUX IIBIB 3a4MINAOTh. DIAHIN JO MTYIEPIB MPUETHYIOTHCS 3BaPIO-
BaHHSM a00 Ha Pi3b0JICHHI, BAKOHAHOMY Ha MOBEPXHSIX, IO CIOIYYalOThCs, 3aJIe-

JKHO BiJl TMIY amapary 1 mapaMeTpiB TerioHocliB. [latpyOku giameTpoM Oinblie
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200 MM mpHUBapIOIOTH 0 KOPIIYCY amapaTy 3a JOMOMOTOI0 3MIIHIOIOUNX KiJIelb, a
npu niametpi 10 200mMm - 6e3 HuxX. ToBIIMHA KUIBLS Ma€ OyTH HE MEHIIE TOBIIH-

HU O0MYaliKH.

['inp3u nmpU3HAYaOThCA IS YCTAHOBKU B HUX TEpPMOMETpiB abo TepMomap.
[X BUrOTOBAIOTH, SIK IPABUIIO, 3 IIMATKA TPYOU i3 3aBapEHUM HAIIyXO KiHIEM i
IPHETHYIOTH 0 KOPIIyCY amapary 3a gornomororo ¢uaniis (puc 6.11)abo npua-
pIOBaHHSM. |HO/1 3aCTOCOBYIOTH JIATYHHI T'J1b3H, 0 BKPYUYIOTHCS B MPUBAPECHUIA
naTpyook. J[oBri Triib3u BUKOHYIOTH 3 TOBCTHX TPyO, a TOHKOCTIHHI HMOCHUJIIOIOTH

pebdpamMu KOPCTKOCTI.

SiSY

Pucynok 6.11 —Criocobu BCTaHOBJICHHS Ta KOHCTPYKIIiS T11b3

3aje)kHO BiJ KOHCTPYKIIIT amapaTa onopu ado yanu (puc 6.12),M0xyTh Oy-
THU PI3HUX TUIMIB 1 pO3MipiB, MacH 1 rabapuTiB anaparty. Jlerasui ornop BUTOTOBJIS-
I0Th 3 (JaCOHHOTO MPOKATY 1 CIIOMYYar0Th M1k CO0O0I0 3BaproBaHHSIM ab0 60aTa
MU. B neskux BUMajkax OMOPU BUTOTOBJISAIOTH JUTUMH 13 cTaji abo yaByny. Ili-
JIOIIBY JIaml 1 omop 0OpOOJISIOTE 711 OTPUMAHHS MOBEPXHI HEOOX1IHOT MJIOIIUHH 1
YUCTOTH, MOTIM B HUX BUKOHYIOTh OTBOPH Mij KpinuiabH1 60aTH. Onopu abo janu
KPITUISITBCS 10 arlapary 3BaproBaHHSAM a00 O0JTaMH, SIK TIPaBUIIO, Yepe3 MiAKIIaIHI

JMCTH, IPUBAPEH1 10 KOPITYCY.



Pucynoxk 6.12 —"opu3oHTaabHUHN TEIIIOOOMIHHUK Ha CIJJIOBHX OTIOpax

BuroTosienHs TpyOHuUX perritok (puc. 6.13)monsirae B HaCTyImHOMY:

7

1
2
3
4.
5
6

. [IpaBka n1CTOBOT 3arOTIBIII.

. Po3miTka.

. Pizannsi(mia3moBa, rizpoabpa3uBHa Ta iH.).

O6pobOka Top1IiB 1 MO JlaMeTpy Ha KapycelabHOMY BEpPCTAaTI.

. Po3miTka.

. CBepIUTiHHS OTBOpIB Ha pajiaibHO-CBEpIIyBadbHOMY Bepcrati UIIY.
Jls1 kpaioro 30iry OTBOPIB B IpaTax ix CBEP/ISATH IMOMAPHO B 310paHOMY
BU[1, B p0OOYOMY CTaHI IIpu OOOB'I3KOBOMY IMO€IHAHHI IIEHTPOBUX JIi-
Hiit. [Ipu cBepasiiHHI OTBOPIB TOPIIEBI MOBEPXHI rpaT MalTh OyTH Tep-
MIeHIUKYJISIPHI 10 OC1 mMuH e, HeneprneHauKynspHICTh JOMYCKAEThCS
He Oumpie 0,3: 5001 mepeBipseThCs 3a CBIMUEHHSIMHU OCHOBOTO TEPEMi-
IICHHS ITTUHACIS pajliadbHO-CBEPATYBaLHOTO BEpCTaTa Mpy TOPKAHHAX
TOPLS IIMUHJENS 3 TOBEPXHEIO IPAT B YOTUPHOX TOUKAX MO OCSX.

. 3eHKepyBaHHs OTBOpPiB. PoOuThCS 3a moTpeboro.
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Pucynok 6.13 —TpyOHa pemniTka TeriooOMIHHOTO arnapary
3akpimieHHsl TPyOOK B TPYOHMX pelliTKax TEIJI00OMIHHMX arapariB Haida-
CTIIIE peani3yeThes 3a PAXyHOK PO3BAJIBIIOBYBAHHS 1X KIHIIIB, OCKUJIBKU MPHU 1[HO-
My CIoco01 3aKpiIlyIeHHs MOJKHA 3aMIHIOBATH TPYOKH Yy pasi MOsIBU B HUX JedeK-
TiB. [IpuBaproBaHHs TPyOOK 3aCTOCOBYETHCSA B THX BHIIAJIKaX, KOJIU B TEILNIOOOMIH-

HOMY amapaTi BCTAaHOBJIIOIOThH CTajeBl TPYOKH 1 HEOOX1HA IMiJIBUIIICHA Te€PMETHY-

HicTh (puc 6.14).
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Pucynok 6.14 —KoHCTpYKTHBHI CXeMU BaJIbIIbOBOK

EdexTuBHimmM, HIXK 3BUYaHE BaJBIIOBAHHS, SBISETHCS CHOCIO, 3aCHOBA-
HUN Ha 3aCTOCYBaHHI KUIBIIEBHX pelbediB B OTBOpax TPyOHOI perriTkax (puc
6.15). Jlna popmyBaHHS MiKpopelbediB METOAOM POTAILIMHOIO BUKOYYBAHHS 3a-
CTOCOBYIOTH CHEIiabHUN 1HCTPYMEHT, OCHOBHUMHU KOHCTPYKTUBHHMH €JIEMECHTA-
MU SIKOTO € KOHIYHE BEPETeHO, cernaparop, HarmojeranBa MydTa i KyJbku. [HCTpy-

MEHT BCTAHOBITIOETHCSA Y CBEPTYBaIbHUN BepCcTaT ad0 B PyYHY MAIIUHY 3 TTHEB-
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MO- 200 eNEeKTpONpPUBOAOM. MOMEHT 3aBepIlEeHHS Mpolecy (HOPMOYTBOPEHHS KO-

HTPOJIOETHCA 110 OCbOBOMY HCpCMiHICHHIO KOHIYHOTO BCPETCHA.
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Pucynok 6.16 —3actocyBaHHS KUIBLIEBUX PENbe(IB y TPYOHUX pelIiTKax

30upaHHs amapaTa IMOJsirae B HACTYITHOMY: MICJS 3a4MCTKH KPOMOK 0Ou-
Jaiiku (Kopryca) 10 METaJIeBOro OJIMCKY pOOHMTHCS CKIIaMaHHS i1 3 TpyOHHMH pe-
IITKaMH, K1 MPUXOIUTIOIOTECS 10 KOPIYCY B ACKIIBKOX TOYKaxX €JIEKTPO3BapIO-
BaHHSAM. 30UPAIOThCS MEPErOPOJKH 31 MITUPSAMH IIiJT 3BAPIOBAHHS O PO3MITII 1 3
5-6 KOHTPOJBHUMH TpyOaMu 13 3a4MCTKOIO MICIlb MiJ 3BaproBaHHA. [Ipuxomto-
IOTBCS 1 MPUBAPIOIOTHCS TIEPETOPOJIKUA JO MITHUPIB. Y KOPIMYCi BCTAHOBIIOETHCS
KOMIUIEKT MEPETrOpoOJOK 3 KOHTPOJbHUMH TpyOamH, KIHIl SIKUX 3aBOJSTHCS B
OTBOPH peITOK. Yepe3 neperopoiKy 1 pelIiTKH BCTaBIAIOTHCS TPyOu. 30upaeTses
3 KOPIYCOM 1 MPUXOIUIIOEThCS Apyra PeIITKa; KiHIl TpyO BCTaBISIOTHCS B APYTY
pEIiTKY, BUPIBHIOIOTHCS 3 OAHOTO OOKY 1 PO3BAJIbLIBOBYIOTH 3 JBOX CTOPIH, MICIHA
4Oro poOUTHCS TOPIIOBAHHS TPYO 3 1HIIOrO OOKY. PelnniTku npuBaproOThCs 10 KO-
prycy 3 ABOX cTopiH. [liciisg bOTo 3ariymarThbes MTYLEPH 1 3A1HCHIOETHCS T11pa-

BJIIYHE BUIPOOYBaHHSA MDKTpyOHOro mpoctopy. Ha amapaT BcTaHOBIIOIOTHCS JBI
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KPHUIIKH 1 31MCHIOEThCST BUMIPOOYBaHHs TpyOHOTro mpoctopy. Ilicns mpoBenenHs
BUIIPOOYBaHHS anapat MPOCYIIYEThCS CTUCIUM HOBITPSAM 1 MiANAEThCS KOHCEpBa-

1111 1 yIaKoBIIi.

BunpoOyBanHs 11 1epeBipKy Ha MILHICTh 1 FEPMETUYHICTh anaparis, Ipa-
miorounx mijx tuckom nonazn 0,07 MlIla aGo mix BakyymMoM, poOJIsiTh OAHUM 3 Ha-
CTyIMHHUX CIOCOOIB : TiApaBiiyHe BUNPOOYBaHHS; MHEBMAaTUYHE BUIIPOOYBaHHS,
BUIIPOOYBAaHHS TacoM; BUIPOOYBAaHHS HA T€PMETHUYHICTh T€UOIIyKaueM; BUMIPOOY-
BaHHS (IIyopecLeiHOM.

INapasniyne BunpoOyBaHHs. B mporieci ckiagaHHs amapary abo yciei ycra-
HOBKH 3[1MCHIOIOTH OKPEMO TiApaBiiyHe BUIPOOYBaHHsS KOPIYCIB, TPYOHOI CHC-
TEMHU(SIKIIO BOHA BUTATAETHCS 3 anapary) i 310paHoro amnapary, a TaKoX arapary 3
JIOTIOMIKHUM yCTAaTKyBaHHSIM Ha MICIIl €KCIUTyaTtallii. ¥ ycix BUIaJKax MpOBeIeH-
HS T1APaBIIYHUX BUNPOOYBaHb MOCYJUHHU a00 amapaTy pa3oM 3 HUMHU BUIIPOOOBY-
IOThCS T1, IO BITHOCSATHCS JIO HUX apMarypa, TpyOOIPOBOJM 1 IOTIOMIKHE YCTat-
KyBaHHS. KO)kKHOMY Tem000MIHHOMY anapaTy Ma€e OyTH MPUCBOEHUN MOPSIKOBUN
HOMED, KU Ma€e OYTH YITKO MO3HAYEHUM Ha BUTHOMY MICIIl KOPITYCY.

VY amapati CTBOPIOIOTh BUNPOOYBAIBLHUM THUCK, MIATPUMYBAHUN BIPOJIOBK 5
XB; 3a 1€l Yac CBITYEHHSI MAaHOMETpa HE MOBUHHE IMMOMITHO 3MIHUTHUCS. Yepes 5 xB
THUCK B arapari 3HIKYIOTh 3a JOTIOMOTOI0 TPUXOJOBOTO KpaHy 10 poO0YOro THCKY,
KU TATPUMYIOTH BIIPOJIOBX YChOTO IMEPIoay TEXHIYHOrO MpUHMaHHS amapary,
ane He MeHie 2 rof. [lpu npoMy poOIATh 30BHIIIHIN OIS anapaTy 3 METOI0 BU-
SIBJICHHS TTOPYILIEHb MIIHOCTI a00 TEPMETHUYHOCTI : CIIy4YeHb B KOPIYCi, PO3PHBIB,
TpIIIKH B mIBax a0o Oiyisi OTBOPIB, Teul 1 3aMOTIBaHb B 3BaPHUX IIIBaX 1 B pi3bOOBUX
3'eqHaHHAX. OOMACTh MBa OOCTYKYIOTh MOJIOTKOM. [Ipu BUNIpOOyBaHHIX KOPITYCY
31 BCTaBJIEHOIO TPYOHOIO CHCTEMOIO ab0 3 JKOPCTKO 3aKPITUICHUMH TPYOKaMHu Iie-
PEBIPSIIOTH TEPMETHUYHICTD 3'€IHaHb TPYOOK 1 TpyOHUX perriTok. Micus 3 HeaocTa-
THBOIO TEPMETHUYHICTIO 200 MIIHICTIO BIIMIYAIOTh KPEUI010.

Jlsis 3py4HOCTI BUSIBICHHS MICLIb IPOTIKaHb B 3BapHUX 3'€IHAHHAX 3BapHI
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IIBH Tepe]] BUMTPOOYBAHHIMHU 3a0apBIIOI0Th KPEWI010, pO3Iy4eHO0 Ha BO/II, a MO-
TIM TPOCYIIYIOTh. ¥ pa3i AedeKkTy B MICLSIX MPOMYCKIB BOJAW MPH TiApaBIiYHOMY
BUIIPOOYBAaHHI YTBOPIOIOTHCS BOJIOTT IUIAMH, J0Ope BUAMMI Ha KPEHASHOMY IOK-
putTi. JlepexTHi MicI B 3BapHUX IIBaX BUPYOYIOTh Ha YCHO TJIMOMHY 1 3HOBY 3a-
BapIOIOTh PYYHUM JIyTOBUM 3BaproBaHHAM. TpyOKH 3 03HaKaMu MPOTiKaHb B MiCIIi
3aKpilJieHHS (Te4a, CIIbO3WHKH, 3allOTiBaHHS) IiBaJIbIIbOBYIOTh, ITiIBAPIOIOTH,
3arIyniarTh a00 3aMiHIOIOTh HOBUMH. [liBaNbIlOBaHHS Ja€ TIO3UTUBHUNA PE3YIlh-
TaT TUTBKK y TOMY BUMAJKY, KOJU aedopmaiiis TpyOOK 1 TpyOHOT penriTku BimOy-
BA€THCS B MEXax MpyxkHoi oOxacti. [licnsa ycyHeHHs BusiBIeHUX ae(eKTiB 000B's-
3KOBO TIPOBOJISITh TTOBTOPHE TiApaBiidHEe BUMPOOYBAHHS B KOJHIIHBOMY TOPSIKY.
Pe3synbTatu rigpaBniyHOr0 BUIPOOYBaHHS BH3HAIOTH 3aJ0BIIBHUMH, SIKIIO BIPO-
JIOBXK 2 TOJWH 3HWKEHHS TUCKY MO MaHOMETPY He nepeBulrye 5% BUNIPOOYyBaib-
HOTO THCKY. Pe3ynpTaTHl TigpaBiiyHOr0 BUIPOOYBaHHS 3aHOCATH B MACIOPT ara-
paty

[THeBMaTruHe BUMPOOYBaHHs. SIKIIO TipaBiaidyHe BUITPOOYBAHHS HEMOKIIH-
BO 31ACHUTH, HAITPHUKJIIAJ, 13-3a BEJIMKOI Bard BOAW a00 BAXKKOCT1 BUIAICHHS BO-
II¥, TO TO3BOJIIETHCS 3aMIHIOBAaTH MOTO MHEBMATHYHUM BUIIPOOYBaHHSM 3a JOTIO-
MOTO0 TIOBITpsI 200 IHEPTHOTO Ta3y Ha TaKWi e BUNPOOYBaTbHUHN THCK, SIK TIPH
rigpaBiaiuHoMy croco0i. [ITneBMaTnyHi BUunpoOyBaHHS poOJsSTH 3 OCOOIMBUMU 3a-
NMOO1KHUMHU 3aX0JaMHU Y IPUCYTHOCTI OC10, BIAMOBIJAIBHUX 3a iX MPOBEICHHS 1 32
TEXHIKY O€3MeKH.

BunpoOyBanust racom. BusiBieHHst Teui B amapaTtax 3 TpyOkamu, mpuBape-
HUMH J0 TPYOHHUX PENIITOK, MPEACTABIsE BeIUKI TpyaHoOIi. ['iIpaBiiuHe BUIIPO-
OyBaHHS BOJOIO HE Ja€, K MPaBUIIO, JOOPUX Pe3yabTaTiB, OCKUIBKH MIKPOCKOIIY-
HI TPIIIIMHU B 3BAPHUX IIIBaX BUABJISIOTHCS TIJIBLKHU MPU BUMPOOYBATBLHOMY THUCKY 1
npu pobouiii TemnepaTypi. CTBopeHHS poOOUYMX YMOB Mia 4ac BUNPOOyBaHb HE
3aBXKIU MOXe OyTH 3/1MCHEHO. Y TakuxX BHIMAaJKax J0Op1 pe3yabTaTH Ja€ TiapaB-
JiYHe BUTIPOOYBaHHS TPpYyOHOI cucTeMu abo ychoro amapary racom. st BusiBieH-

HSl IPOTIKAHHA racy MOBEPXHI TPYOHMX PEIIITOK 1 3BApHUX IIBIB 13 30BHIIIHHOTO
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OOKy 3a0apBiIIOIOTH KPEHISHUM PO3YMHOM 1 MpocymyioTs. HamoBHeHuil racom
anapaT BUTPUMYIOTh BIpoaoBk 30—50 xB. Akiio micis 3akiHYeHHS IIbOTO Yacy
Ha 3a0apBIEHUX MICISAX HE 3'SBIATHCA KOBTI IJISIMH, TEPMETUYHICTH IIBIB BU3HA-

€TbCA Sa,Z[OBiJ'IBHOIO.

BunpoOyBaHHs TeyolrykaueM. Y CTaHOBKH 1 amapaTH, Ipawowdi mij po3pi-
JUKEHHSIM, TIOBUHHI 33JJ0BOJIbHATH BUMOTaM BHCOKOI IeépMETHYHOCTI. BakyyMmHi
BUIIPOOYBAHHS amapariB 1 yCTAHOBOK 31MCHIOIOTH 32 JOMOMOI'OI0 TEYOIIyKayiB.
[lepen BunmpoOyBaHHSM OTBOPY 3MOHTOBAHOTO anapary abo yCTaHOBKH Fe€pMETHY-
HO 3aKpUBalOTh poOkamu abo 3armymkamMu. [licis uporo 31HCHIOIOTEH MTONIEPEIHE
BUIIPOOYBAaHHS HA TEPMETUYHICTh MOBITPSAM a00 1HEPTHUM ra3oMm miJ Tuckom. [lo-
TIM YCYBalOTh JAe(EKTH B IIBaX 1 B PO3'€MHUX 3'€HAHHAX, BUSBJICHI OOMUIIOBaH-
HsM. [lepekoHaBIIUCH y BIACYTHOCTI BUIMMUX BUTOKIB, IPUCTYNAIOTh 0 BiJIKAUy-
BaHHS 3 amapary ad0 YCTaHOBKH MOBITPS BakyyM-HacocoM. [licis qocsirHeHHs T1o-
CTIHHOTO pOOOYOro BaKyyMmy MOJaJbIIe BU3HAYEHHS MICIb IPOHUKHEHHS MOBITPSA
pPOOIISITH TEYOLTYKAuEM.

BunpoOysanns diyopecrieinoMm. OHUM 3 HaHAAIWHIMINUX 1 MBUAMIAX Me-
TOJI1B BUSIBJICHHS IOPYIIEHHS TEPMETUYHOCTI B anaparax, Npu3HaueHuX Jjisi pooo-
TH Tl BAKYyMOM, SIBIIIETHCS JTIOMIHECIICHTHHM METOJ] 3 BUKOPUCTaHHSIM (iIyope-
cueiny (muoxcudnyopana) CyH1,015 - opraniuHoro 3'€iHaHHS Y BHIJISIII Y€PBO-
HOTO KPHUCTAJIIYHOTO MOPOUIKY, c1abo po3urMHHOTO y Boji. PDiayopeclein Jerko
3MUBA€ETHCS BOJOI0, HETOKCUYHUM, KOPO31MHUN HE aKTUBHUH, B TYKHUX PO3UYMHAX
cuibHO (iryopectuitoe. [TapoBuil mpocTip KOHJIEHCATOpa 3alOBHIOIOTH KOHJIEHCA-
ToMm. Yepes mirok abo mTynep B KOHAEHCATOP 3aJMBAIOTh PO3YHH (Iyopecleiny.
Haii6inpin crpustianBa KoHIEHTpalis dayopecueiny y Boai - 7—10 mr/n. Iicus
3allOBHEHHS MapOBOT0 MPOCTOPY KOHIEHCATOpa PO3YMHOM (uryopecleiny TpyOHi
JIOIIKHU 1 1HII MICLS MOXJIMBHUX MPOTIKaHb ONMPOMIHIOIOTh IEPEHOCHOIO yIbTpadi-
0JIETOBOIO Jiammior0. Bojia, 1mo MicTuTh Quiyopeciiein, CBITUThCA MiJ 1€ yIbTpa-

(1051€TOBOTO OMPOMIHEHHS SCKPAaBUM >KOBTO-3€JICHUM CBITJIOM, BUPA3HO BUSBIIS-
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I0YM [IOHAWMEHIII MPOTIKaHHS Ha oO0cTexXyBaHiil moBepxHi. [1ig yac onmpoMiHeHHs
MOBEPXHI yJIbTPadioNeTOBUMU MPOMEHSIMHU 30JM3bKa HE MOBUHHO OYyTH O1I0TO
CBITY, OCKIJIbKM TpU I[BOMY €(EKT CBITIHHSA (IyopecleiHy pi3KO 3HHKYETHCS.
SKICTP KOHTPOJIO TIJIBUIIYETHCS TpPH 301JbIIEHHI TUCKY BOJAM B arapari 10

0,1—0,2MlIIa.

7. PEMOHT JE®DJIEIMATOPA

Cuctemoro IIITP Ha3uBaeTbCsd KOMIUIEKC OpraHizalliiHUX 1 TEXHIYHHUX
3axX0MiB MO "OOCITYyroByBaHHIO 1 PEMOHTYy OOJagHAHHSA', IO TMPOBOASTHCS
npo(diTakTUYHO [0 3a3/4ajerilb CKIAJCHOMY IUTaHy Juid 3a0e3nedeHHs

0e3B1AMOBHOI poOOTH ycTaTKyBaHHS. L)1l TEXHIYHOTO 0OCITYyTrOBYBaHHS 1 PEMOHTY
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1) 3amobiranHst aBapiii ycTaTKyBaHHS;

2) MOXJIMBICTh BUKOHAHHS PEMOHTHHX POOIT 3a IJIAHOM. IOTOKCHOMY 3
TIJIAHOM BUPOOHUIITBA,;

3) cBo€yacHa MiArOTOBKA 3alMYacTHH, MaTepiaiiB 1 po00Y0i CHIM 1 MiHIMa-
JBHUM TIPOCTIN ycTaTKyBaHHsS B peMoOHTI. B minomy cucrema IIIIP ciyxuth as
NIATPUMKH YCTaTKyBaHHS y CIIPABHOMY CTaHi, TOOTO IIJISXOM IJIJAHOBUX PEMOHTIB
BOHA MOBUHHA 3a0€3MeUnTH Mpale3JaTHICTh YCTaTKyBaHHS MPHU 30€peKeHH] HOro
BHUCOKOI MPOAYKTUBHOCTI. [I1aHOBE TIPOBENECHHSI PEMOHTIB JTO3BOJISIE TAKOX CTBO-
pPUTH PIBHOMIPHE 3aBAaHTAKEHHSI PEMOHTHUX OpUraj, MiABUILUTH SAKICTh PEMOHTIB
1 TOHU3UTHU BUTPATH HA PEMOHT.

[In1aHoBO-3amO001XKHI ~ PEMOHTH TPOBOAUTHCA IO METOLY IUIAHOBO-
NEePIOIMYHUX MPUMYCOBUX PEMOHTIB JIJIi OCHOBHOTO YCTAaTKYBaHHS 1 MO METOMY
MICTSOTISOBUX PEMOHTIB ISl TOMOMDKHOTO yCTaTKyBaHHs. Hampukimam, meTton
HICISIOTIAI0OBUX PEMOHTIB 3aCTOCOBYETHCS MPU PEMOHTI TPYOONPOBOIIB 1 apMaTy-
pu. IlignpuemcTBam, 10 JOCATIM BUCOKOI'O PiBHI OpraHi3alii 1 SKOCTI PEMOHTY,
BUIIECTOSIIA OPTaHi3allisi MOXE J03BOJHMTH 3aCTOCYBaHHS METOMY IMICISOTIISI0-
BUX PEMOHTIB 1 JJii KOHKPETHUX BHUJIB OCHOBHOIO YCTAaTKYBaHHS, MOILIMPIOIOYU
HOT0 IIepeBakHO Ha KamiTaJlbHI PEMOHTH.

Metoa micISIOTJISIIOBUX PEMOHTIB MPHUITYCKA€ BUKOHAHHS PEMOHTY TIO Tep-
MiHY 1 00'€eMy TUIBKH MICJISI TIEpeyBaHHSI HOMY HepiogudHoro orsiay. [lepioguy-
HICTh OTJISZIB BCTAHOBIIIOETHCS TIO OPIEHTOBHHMX TEPMiHAX CIy)KOW neraneil ma-
muH. MeToa MICIASOTISA0BUX PEMOHTIB J03BOJISE 301IBIIUTH MIKPEMOHTHUN
npoOir JOMOMI>KHOTO YCTaTKyBaHHS 1 MOHU3UTH BaPTICTh PEMOHTY YCTAaTKyBaHHS.
BignecenHnst ycraTkyBaHHS 10 OCHOBHOTO a00 JOMOMIKHOTO 3aJICKUTh BIiJ MipH
BIUIMBY BiJIMOBHU IIbOT'O YCTAaTKyBaHHsI Ha pOOOTY TE€XHOJIOTIYHOT JiHii. Ko Bij-
MOBa YCTaTKyBaHHS BeJl¢ JIO 3yNMWHKH TEXHOJIOTIYHOI JIiHii(yCTAaHOBKH). T€ BOHO
BIJTHOCUTKLCS 10 OCHOBHOTO 1 HOTO PEMOHT MPOBOJAUTHCS B TIPUMYCOBOMY TOPSIKY
10 METOJTy IJIAHOBO-TIEPIOJUYHUX PEMOHTIB.

[11aHOBO-3anI001KHUI PEMOHT 3A1MCHIOETHCS MEPIOJUYHO B MJIAHOBOMY I1O-
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PAAKY yepe3 MeBHY KUIbKICTh TOAUH Oe3mepepBHOT poOOTH. 3MICT 1 00'€eM KOKHOTO
PEMOHTY BCTAHOBIIIOIOTHCSI OCTATOYHO B MPOIIECi HOro BUKOHAHHS 3 YpaxyBaHHIM
BUSBIICEHOTO CTaHy arperariB. [Ipu ckiagaHHi miaHy peMOHTY BPaxOBY€EThCS MiXk-

pCMOHTHI/Iﬁ MUKJI JJIA ObOI'0O BUAY YCTATKYBAHHA.

[Tpu miaAroToBIi TEMIOOOMIHHUKA O PEMOHTHHUX POOIT CII: HAIJTHIIIKOBHUI
THUCK 3HHM3UTH JI0 aTMOC(HEPHOTr0, BUJAINTH 3 armapary MPOJIyKT Ta BCTAHOBUTH 3a-
TIIYIIKK Ha BCiX KoMmyHikauisx. [IpoxyTtu amapat a3orom a0 BOJSHOIO Maporo 3
TOTAJTBIIIO0 TTPOMHUBKOIO BOJIOIO Ta MPOJYBKOIO TOBITPSIM J0 OTPUMAaHHS 3aJ10Bi-

JHLHUX aHaJII31B Ha BMICT OTPYWHUX 1 BUOYXOHEOE3MEeUYHNUX PEUOBHH.

OcHoBHI edeKTH K1 BUHUKAIOTh B TEINIOOOMIHHUX araparax HaCTYITHI:
- 3MEHIICHHS TOBIIWHU CTIHKU KOpITyca, THUIIA, TPYOHHUX PELIiTOK;
- BUIIYYMHH Ta BM ITUHU HA KOPIYCl Ta IHUIIAX;
- CBWII, TPIIIUHH, POrapy Ha KOPIYCi, TpyOKax Ta (iaHIsx;
- 30UIbILIEHHS A1aMeTpy OTBOPIB AJi TPyO B TpYOHIM pemriTiy,
- TIPOTHUH TPYOHUX PEIITOK 1 Aedopmaliist TpyOoK;
- 3aKJIMHIOBAaHHS IUIABAIOYMX T'OJIOBOK Ta MOLIKOJKEHHS 1X CTPYOLMH;
- TOUIKOJKEHHS JIIH30BUX KOMIIEHCATOPIB,;
- MOUIKOJKEHHS CAJIbHUKOBUX MPUCTPOIB, KATKOBUX Ta NPYKUHHUX OIIOD;
- MOPYUIEHHS T1ApPO- 1 TEPMOI30JIAIIII.

OunieHHs: TpyOOK BiJ BiIKJIaJeHb BOUpae B cebe 00pOoOKy SK BHYTPIIIHIX
IOBEPXOHb, TAK U 30BHILIHIX. BUKOPHUCTOBYIOTHCSI HACTYNHI METOAM OYMILEHHS!
XIMIYHUH, aOpa3uBHUN Ta CTICIIATHHUM.

XiMIYHE OYHUILEHHS MPOBOJIUTHCS 0€3 PO3TUHY Ta PO30IPKH TETIOOOMIHHHM-
Ka. /{151 ounieHHst BiJ HaKUIy BUKOPUCTOBYIOTh 9-15%po3unH consiHol KUCIoTH
3 OJIaBaHHAM 1HT101TOpIB. [l OUMIIEHHS BiJ] OPTaHIYHUX BIAKJIAJE€Hb BUKOPHC-
TOBYIOTh BYIJIEBOJIHI PO3YMHHUKHU. OUMILEHHS Bl TBEpAUX BIAKIAAEHb € €PEeKTHU-

BHUM ITPH 3aIIOBHEHHI TEIJIOOOMIHHMKA Ha 100y 5% po34yMHOM COJITHOT KUCTIOTH 3
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N00aBKOIO PIAKOTO CKia. TBepaui ocaa pO3MyLIyeEThCS B IbOMY PO3UHMHI 1 MOTIM
JIETKO 3MUBAETHCS BOJIOIO.

AOGpa3uBHI METOAM OUUIIEHHS MiIPO3AUISIOTHECS HA MEXaHIYHUH, T1poInHe-
BMATHYHUH, TiJPOMEXaHiyHUA (CTPyMEHEM BOJIM BHUCOKOTO THCKY) 1 MICKOCTpY-
MHWHHHUM.

MexaHiuyHEe OYMILEHHS MPOBOJUTHCS 3@ JOMOMOTOIO IIOMIOJIB, CBEpAEI,
IIITOK, IIAPOIIEK, PI3IiB, OypiB 3 MOJAHHAM BOJAU a0O MOBITPS JJIs BUIAAJICHHS
IPOAYKTIB OUHUIIEeHHA. [IpoCcTUM IMpHUCTOCYBaHHAM € CTAJIEBUI MPYTOK 3 HOPKEM 13
CTaJIEBOTO JAPOTY, MPUBAPEHHUM JI0 MPYTKY.

[Ipu pemoHTI TpyOHOro Iyd4Ka JOIMYCKA€eThCA ycTaHOBKa Mpobok Ha 15%
TpyOOK B KOXHOMY motori myuka. [Ipu Buxoni 3 nagy Ounbine 15 % tpyOok yci
BOHU 3aMIHIOIOTHCS TMOBHICTIO. Bubip Marepiany TpyOOK MpPOBOJUTHCS 3 ypaxy-
BaHHSIM XapaKTEPUCTUKH CEPEeNOBHINA, i MapaMeTpiB 1 BIANOBIAHO 0 YMHHHX
HOpM. 3aCTOCYBaHHS BXKUBAHUX TPYOOK JOMYCKA€THCS, AKIIO BOHU BTPATHIIM BHA-
caiok 3Hocy He Ounbiie 30%nepBUHHOT Bary.

[IpaBka BM'STMH B TpyOax 3AIHCHIOETHCS 3a JOMOMOTOIO IITAHTH, SKa
NPOTATYETHCS Yepe3 TpyOy A0 ymopy OmpaBisHHS y BM'ATUHY. [licis 1poro Ha
IITAaHTy HAaJIBalOThCa Imaiba 1 raiika. [Ipuw 3arBUHYYBaHHI TalKU OMpPABIISHHSA
BUTIPSIMIISIE BM'STY AUISHKY .

3aBasblibOBaH1 TPYOKH, III0 HE BUCTYIAIOTh HaJ IrpaTaMu, MPH 3aMiHi BiIpi-
3al0Th HOXIBKOIO a00 cCHeliaJlbHUM NpPUCTOCYBAaHHSAM 3a TPYOHHUMH TIpaTaMu.
TpyOkwu, 1110 BUCTYNAIOTh HaJl TPYOHUMU TpaTaMH, BIAPI3YIOTh TOJIIBKOIO 3 Pi3LIEM.
Kinni Tpy0oK, 110 3aJMIIUInCs B THI3/IaX Ipat, CIUTIONIYIOTh 1 BUOUBAIOTh.

Bunanenns nedexkTHUX NpUBapeHUX TPyO 3A1HCHIOETHCS BUPYOYBaHHSIM
3BAPHOTO KUIBIIEBOT'O IIBa BPY4YHY a00 3pi3yBaHHSAM TOPI TPyOH 1 IIBa BajuKa
CreriaIbHOI0 (PPE30I0 3 MPUBOJIOM BiJ] THYYKOTO Bally a00 MEPEHOCHOTO JAPHUJIS.

HoBi TpyOKu, 1110 BCTAaBISIOTHCSA, BIIPI3YIOTH MO AOBXKUHI TPYOHOIO IMydKa 3
Han0aBkoro 8-10mMm goxkuuu. KiHIll TpyOOK 3a4MIAIOTh 10 METAJIEBOIO OJIUCKY

Ha JIOBXKUHY, PIBHY TOBILIKHI PeuIiTOK 3 Hag0aBkoo 10 MM Ha cTopoHy. Y TpyOHHX
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peliTkax yci OTBOPH 3a4UIIAIOTh BiJl 3aUPOK, ipXki 1 Opyay. HasBHICTh momoBXk-
HiX PHCOK B OTBOpax TPYOHHMX DPENITOK HE JOmycKaeTbes. llepen ycTaHOBKORO
TpyOOK OTBOPY B PELIITKaxX MPOIYBAIOTh MOBITPSM 1 JOCyXa NpOTHParoTh. [Ipomi-
YKOK MDDK 30BHIIITHIM JlaMeTpOM TPYOKH 1 OTBOPOM B PEIIIITKaX HE IMOBUHEH Tepe-
BuiyBatu 1,5%niametpy TpyOKHw.

VY TpyOHUX pemriTKax KiHIl TPYyOOK KpIIUIATHCA PO3BaNbLIbOBYBaHHAM. [Ipu
IILOMY OTBOPH TIiJI PO3BaIbIIbOBYBaHHS OOPOOJISIOTECS HE HIKYE CHOMOTO KIACy
mopctkocti. Kinii TpyOoK MOBHHHI BUCTyHaTH Ha 3-5 MM y 30BHIIIHBOTO TOPLIS
KOXXHUX PEIIITOK 1 OyTH BiAOOpTOBaHUMU. 3 OTJISIy HA T€, IO TPYOKH MPU pO3Ba-
JBIIBOBYBaHHI TOJOBXKYIOTBCS, CIOYATKY PO3BaIbIOBYIOTh YCI KIHIII TPYOOK B
OJIHIM pemIiTIll, a TOTIM B 1HIIIH. [Ipr bOMYy BajbITIOIOTh YOTUPHU TPYOKH XPECT-
HaBXpPECT, MOTIM yC1 TPYOKH IO IEpUMETPy 1 JaJTi 1HIII.

Kopmyc amaparty, 1m0 mae pi3Hi BUITyYHWHHU 1 BM ITUHH, BUNIPABISIETCA yia-
pamu KyBaJad MO MIJHIM MiAKIAAIl. Y CyHEHHS HEBEIMKUX BM'SITUH MPH TOBIIMHI
CTIHKH KOPITyCy a00 KpHIIIli, BAKOHAHUX 3 BYIJICIEBOI CTadi, HE Oubie 3-4 MM
3I1ACHIOETHCS. HArPiBOM. SIKIIIO HEMOXKJIMBO YCYHYTH BKa3aHi BUIIE AePEKTH yaa-
paMH 1 HarpiBoM, TO TMOIIKOKEHI YaCTUHHM a00 BUIAJAIOTHCS, a00 HAa HUX CTaB-
JAThCs HakJaaku. JledexTHi mrymepa 1 TpyOH1 PEIITKH K1 JOCSITIIM MaKCUMaJlb-
HUX BEJIMYMH 3HOCY 1 MPOTUHY 3aMiHIOIOThCS. CBUIII 1 TPIIIUHU YCYBAIOTHCS LIS~
XOM 3aBapku a00 MOCTAaHOBKOIO HAKIAJOK 3 TOIMEPEeIHIM BUIAJICHHIM Je(PEeKTHOT
JIJISTHKH.

3a A0MOMOTOI0 KOJIBOPOBOi 1ePEKTOCKOTIi BU3HAYAIOTh MPOTSKHICTH 1 TMO-
JIO’KEHHS KIHI[IB TPILIMH, BUSABIEHUX B Kopiyci. L1 KiHIll 70 3aBapKu 3acBEpAJIIO-
I0Th CBepiamMu JiameTpoMm 3-4 mm. HeHackpi3Hi TPIMHYA TTIMOMHOIO HE OlbIle
0,4 TOBIIMHM CTIHKK OOpOOJIAIOTHCS 1] 3aBapKy OJIHOCTOPOHHIM BUPYOYBaHHSIM
Ha MaKCHUMaJIbHy TTIMOMHY TPIIIMHU 31 3HATTAM KpoMmok mig kyrom 50-60°.1Ipu
TpimuHi O6inbmie 100 MM 3BaproBaHHS MPOBOJAATH 3BOPOTHBOYCTYMYACTUM METO-
noM. Hackpi3Hi 1 HeHackpi3Hi TpilMHU TUOUHOKW Outbine 0,4 TOBIIMHM CTIHKH

00pOOJISIIOTH HA YCIO TOBIIMHY BUPYOyBaHHSAM 3yOUIIOM UM Ta30Pi3KOIO.
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[Ipu mosBi THI3AOMOAIOHUX TPILIMH MOLIKOMXKEHI MICLS BUPI3YIOThCS 1 3a-
KPHUBAIOThCA JJaTKaMu 0e3 rocTpuX KyTiB. JIaTku yBaproloThCs ypiBEHb 3 OCHOBHUM

meTtanoM. [lmoma 1aTku He TOBHHHA TepeBUIyBaTy 1/3 TIomi IcTa anapary.

BUCHOBKHA

VY nauHiil IUIUIOMHIA poOoTi OyB MPOBEACHUN OIVISA] TEXHOJOTTYHOI CXEeMHU
pekTUdIKaLIHHOT YCTAHOBKH, PO3PAXOBAaHUHN Ta CIIPOCKTOBAHUI nediaermMaTop s

nojuTy O1HapHOT CyMillll aleToH — OE€H30.
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Taxosx Oynu po3TasSHYTI MUTAHHS 1I0JI0 BUTOTOBJIEHHS T4 PEMOHTY €JIEMEH-

TiB Aediermaropa.

CIIMCOK BUKOPUCTAHOI JIITEPATYPU

1. PJ] 26-14-88 Cocynsl u anmnapatsl. HopMbl 1 METO/IBI pacyeTa Ha IPOYHOCTb.
DJeMEeHTHI TeTNIO0OMEHHBIX aIapaToB.

2. PJ1 26-15-88.Cocyap! u anmapaTsl. HopMbl 1 METO/IBI pacueTa Ha MPOYHOCTD U
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TePMETUYHOCTH (PIIAHLIEBBIX COETUHEHUM.

3. I'OCT" 14249-89Cocynas! u anmapaTbl. HopMbl 1 METO/IBI pacueTa Ha Mpoy-
HOCTb.

4. TOCT 28759.2-90MDnaH1bl COCYI0B U anmapaToB CTaJIbHbIE TIOCKUE MTPUBap-
Hbie. KoHcTpykius u pa3mepsl. M.: 26¢.

5. I'CTVY 3-17-191-200QIocynunu Ta anmaparty CTajibHl 3BapHIi. 3arajibHi
TEXHIYHI BUMOTH.

6. KoxxyxoTpybuaTsie Term1000MeHHbIE armaparbl OOIMIET0 U CHEIUATbHOTO Ha-
3HAYCHHUS.

Karanor. M.: IUHTUxumuedTemamnr, 1991.— 106G.

7. TOCT 25859-83Cocynpb! u anmnapatsl cranbHbie. HopMbl 1 MeTOIBI pacueTta
npu

MaJIOIMKJIOBBIX Harpy3kax. M.: M3n-Bo cranmapros, 1983. —3(k.

8. I'OCT 28759.2-90MDnan1161 COCYI0B U alllapaToB CTAIBHBIE TUIOCKHE MPUBAp-
HBIC.

Kounctpyxkuus u pasmepsi. M.: M3a-Bo ctanmaptos. 1990. 26c.

9. OCT 26-02-1015-85Kpernenue Tpyo B TpPyOHBIX pelIeTKax



JIOJIATOK A

Ta6mumg 1 — JledexTHa BIZOMICTh Ha KalliTaJlbHUM PEMOHT TETUIOOOMIHHHKA

HasBa By3nmiBta  [No Kinek. |Xapakrepuctuka |3acobu mo ycy- |HeoOximaHi maTepianu Buxkonagiii, po3s-
aeTanei. . Kpec. neexTy HEHHIO. Hasga. Ki. psn
1 Kopnyc 1 HlinuHa B 3aBapuTH Enextpon [JI11 2KT. 3BapOBAJIbHUK
3BApPHOMYIIBI S po3p.
1 [odpu BcraButu 3amnaty |Crans 12X18H10T — [80kr. 3BapIOBAIbHUK
Enexrpon [1JI11 12 kr. S po3p.
2. tyuep dy150 2 [Tponyck npoayk- |3aMiHUTH MPO- I'odpporana acoomia- |1kr. Cmrocap
Ty KIIaJIKy Ha MPOKJIAIKa 3 po3p.
3. tyuep dy150 1 [linnHa B 3aBaputu Enextpon AHO-4 2KT. 3BaprOBaILHUK
3BApPHOMYIIBI S po3p.
4. MixTpyOHa mie- 3 Eposzis nepero- 3amina Cranp 12X18H10T |130kr. Cmocap
peropoika POIKH 4 po3p.
5 [leperopoaka 2 Epo3sisimonotHa 3amiHa Cranp 12X18H10T  |85kr. Cmrocap
PO3MOIIILYOT Ka- 4 po3p.
Mepu
6.1ryuep Jdyl50 4 3puBpi3pOM Ha 3amiHa bontr M16-6g 90.58 |20 mi. Cmrocap
KPIMWIBHUX JIeTa- |KPIMUIbHHX JIeTa- 3 po3p.
JISIX JIeH
7. Wryuep Ay150 1 HlimmnHa 3amina mryuepa |rtyuep dy150 1. 3BapIOBAJIbHUK
S po3p.
4 Jedopmaris mpo- |3amina npokiaaku |['opposana acoomia- |1 kr. Cmrocap
KJIaJIKH Ha MPOKJIAIKA 3 po3p.
8. Inuie 1 [TinmHa 3aBaputu Enexrpon 1J111 20kr. 3BaprOBaAILHUK

S po3p




[Tponoxxenns Tabnwi 1

9. TpyOu TpyOHOTO 30 Koposzis 3amina Tpyba 20x2 30 mrT. Cmocap

My4JKa 08X18H10T 3 po3p
10.TpyGOHa 1 Koposiithuii 3H0C¢ |3amina Cranp 12X18H10T  |40kr. Cmrocap
penriTka 3 po3p
11.Omnopa pyxoma 1 Tpimuna 3aBaputu Enexrpon E42 1 kr. 3BaprOBaJIbHUK

S po3p.




JIOJIATOK B

Tabnuns 2 - Kapra aedexrariii Ta BiTHOBICHHS
N Kaptka Nol
''''''''''''''''''' TH— A HatimenyBanHs o6nagHanHs . TemiooOMiHHUK.
HaiimenyBanHs gerani: mryuep
Marepian: - Crans 20
ITo3 Hedext Crioci6 Bu3HauEH- Po3mipu Cropspkena | BimHoBneHHs
HS HOM.| JIOM.  peM. JeTallb
A PyiinyBanus npoknagku | ['igpoBunpoOyBaHHS - - - bnanenp 3amiHa
b TpimmnHa y 38apHOMY BizyanbsHo, a0 nipu - - - CTIHKa KOp- ¥YcraHoBka
3'eTHaHHI riApoBUNPOOYyBaHH1 nycy HAKJIaJHOT'O
KUTBLIA.
Kaptka Ne la
ITo Hedext Po3mipu BignoBneHHs KopoTtka TexHooris [HCTpyMEHT
3 HOM. IO  PEM.
A| PyitnyBaHHs npo- - - - 3amiHa Pozbupanns ¢anieBoro Kiunau, rBUHTOBI
KJTAJIKA 3'emnanns. Bunanenns 3anm- MPUCTOCYBAHHSI, II1a-
HIKIB CTapOi MPOKIAIKH. Oepu, raiikoBi KITIOYI.
Y cTaHOBKa HOBOI.
b| Tpimwuna y 3Bape- - - - VYcranoBka |Bupizatu mrynep, po3cBepa- | ['a3oBe pizaHHS,
HOMY 3'€/THaHHI HAKJIQJTHOTO [TUTH OTBip, BBAPUTHU IITYIIEP,| JPENb, CBEPIH.
KUTBLIS YCTaHOBUTH HAKJIAHE KiJIb-
1e.
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Kapra Ne 2

HaiimenyBanns o6nagnanss: Temmooominauk T-102
Martepian: Cranp 12X18H10T
HaiimenyBanns aetam: Kopmyc

é
A
ITo3 Hedext Crioci6 Bu3HauEH- Po3mipu, Mm Cropspkena | BimHoBneHHs
HS HOM.| JOM.  peM. JeTalb
A 3MEHILIEHHS TOBIIWHU CTi- |  YJIBTPa3BYKOBHIA - - - BcraHoBIIEHHS
HKU KOPITYCY B HACHII0K TOBIIIHOMID aTKU
KOPO31IHOTO 3HOCY
b HlimuHY B 3BapHUX IIBAX BizyansHo, - - - BcTaHoBIIEHHS
YJIBTPa3ByKOBa JIaTKA
nedexarris
B [Tosira BUMy4YuH Ha 1oBep-| BisyanbHo - - - BcraHoBneHHs
XH1 KOpIyCy JIaTKA
I BinknanenHs ocany Ha BizyansHo - - - Buiryyarots

BHYTPIIITHINA MOBEPXHI KO-

pIycy




Kapra 2a
ITo3 Hedexr Po3mipu, Mmm BinnoBnenus Kopotka TexHonoris [HCTpYyMEHT
HOM. | JIOT. | peM.
A 3MEHIIEHHS TOBIIIU- - - - Bcranos- Burorosnsierscs Biamnosi- |[Ipec,
HU CTIHKH JICHHS J1aT- JTHUX PO3MIpIB JIATKA KA |eJIEKTPO3BapIOBATIBLHUI
KU BaJIBIIOETHCS ISl IPUIH- [araparT ,eJIeKTPO/I.
ATTsI He0OX1/1HOT hopMHU 1
MPUBAPIOIOTHCS B CTHK.
b| lumuHu B 3BapHUX - - - Bcranos- HedexTHe Miciie Bupi3a- [3BaproBaJIbHUH amapar,
IBax JICHHS J1aT- €ThCs. BanbItoeThCs TaTKaleNeKTpo A, TIAPOIIpeEC.
KA JUISL IPUAHATTS. HE00X1]1-
HO1 (hOpMU 1 IPUBAPIOETH-
Csl B CTHK.
B| [IlosBa Bumy4yuH Ha - - - Bcranos- JledexTHe Micrie Bupiza- [3BaproBajbHUN amapar,
MOBEPXHI KopITyca JICHHS J1aT- €ThCS. BanbITl0€ThCS TaTKAeIeKTPO I, T1APOIIPEC.
KA TUTSI TPUAHSTTSI HEOO0X1/1-
HO1 (pOpPMHU 1 IPUBAPIOETDH-
Csl B CTHK.
I'| Binkmagensns ocany | - - - Bunyuarots| Ilicist BumydeHHs TpyOHO- |["a€uHui KITFOY, 1€pEeB 's-

Ha BHYTPIIIHINA 1MO-

BEPXHI KOPITYCY

ro My4Ky YUCTUTU KOPIYC

HUM CKPEOOK.




