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HHEPEIMOBA

ITocibHMK po3paxoBaHW Ha CTYACHTIB CTApIIUX KYypCiB MaIIMHOOY/IiB-
HUX 1 METaJypriiHUX BHUIIUX HaBYAIBHUX 3aKJIAJIB, IO CICHiali3ylOThCs B Ta-
Ty31 06poOKM MeTasiB TUCKOM NpH BUBYEHHI Kypcy «l apsye o0'eMHe IITamiry-
BaHHs». [TOCTITIOBHICTh BUKIIAJIEHOTO B HHOMY MaTepiaixy BiJIMOBinae HeoOXi-
HUAM YMOBaM JJIsI BUBYEHHS 0COOJIMBOCTEN CKJIaJaHHS TEXHOJOTIYHUX TMPOIIEeCiB
rapsiaoro o0’ emHoro mramiyBaHHsg Ha mojotax, KI'THIT i1 'KM Ta ix moaesnto-
BaHHS JUISl OJlep>KaHHs sIKICHUX BUpoOiB. [Ipu 1ipomy nepenbayaeThes, 1O CTY-
JeHT Ma€ HeoOXiIHy MiATOTOBKY B raily3i BUpOOHHMIITBA cTaji i CIjiaBi, MaTepi-
aJI03HABCTBA, OCHOB (hi3WKM TBEPJIOTO Tijla, Teopii 0OpOOKM MeTalliB THCKOM,
TEPMOOOPOOKH, HArpiBaHHS ¥ OXOJIOHKCHHS METAIY.

3MicT mociOHMKa BiAMOBIZa€e mporpami Kypcy, siKy 3aTBepikeHo MiHic-
TEPCTBOM OCBITH 1 HayKH, MOJIOJII Ta CIIOPTY YKpaiHU ISl BUIIMX HaBUAIBHUX
3akiaaiB. B HbOMY npeacTaBieHi 0COOIUBOCTI IITAMITyBaHHS MOKOBOK Ha MO-
notax, KI'IIT i 'KM; cTpykTypHa cxema CKJIaJlaHHS T€XHOJIOTTYHUX IMPOIECiB
rapsyoro o0’ €MHOTO IITaMITyBaHHS; BUKJIaJ€HO OCHOBHU U MOPSJIOK CKIIaJlaHHS
KpeclIeHUKa TOKOBOK MpH ITtammnyBaHHI Ha Mosiotax, KI'IHIT i 'KM; ocHoBu
eKCIUTyaTarlii i pPeMOHTY IITaMIIOBOTO OCHAII[EHHS; METOJIMKA TTPOBEICHHS] MO-
JICTFOBAHHSI TIPOIIECiB rapsS4oro 00 €eMHOTO INTaMITyBaHHS, a TaKOX HaBEJIEHO
Jesiki TOBIAKOBI MaTepiany, HeoOXiqHI MpU KypcOBOMY i TUIUIOMHOMY IMpPOEK-
TYBaHHI.



BCTYII

CyTtHicTh mporeciB 0OpoOKu MeTalliB THCKOM IOJsITae, Hacamrmepen, y
3MiHI (hOPMHU BUXITHUX 3arOTOBOK MiJ JIi€f0 MPUKIQJACHUX J0 HUX CHII 1 00yMoO-
BJIFOETHCS 3/IaTHICTIO METaJliB MPHU JOTPUMaHHI MEBHUX YMOB AehOopMyBaTUCS
0e3 pyliHyBaHHsI, TOOTO TiaBaTUCS TUIACTHYHOI e opMartii.

VY cyuacHili MeTai000poOHil poMuUCTOBOCTI (Y TOMY YHCII ¥ y Malu-
HOOYyIyBaHHI) 00poOKa THCKOM € OJTHUM 3 OCHOBHHX CITIOCOOIB BUTOTOBJICHHS
0o0poOKM neTanell MallMH Ta IHIIUX MeTajneBUX BUpoOiB. [Ipu mpomy mMeroau
00pOOKK TUCKOM, IO 3aCTOCOBYIOTHCS BeJIbMU Pi3HOMaHITHI.

[Tpn oguHMYHOMY 1 IpiOHOCEPIHOMY BHPOOHHMIITBI IIMPOKO 3aCTOCOBY-
€ThCS BUUIbHE KyBaHHs, py4yHe ab0 MalllMHHE, OCTAaHHE 3/11MCHIOETHCS Ha KyBalb-
HOoMy oOnaaHaHHi. [IpoayKT BiTbHOTO KyBaHHSI — Ile KOBaHa MOKOBKa. BinbHe
KyBaHHS B MOPIBHSAHHI 3 1HIIMMHU METOJaMU OOpOOKH THCKOM € HalWMEHII Ipo-
TyKTUBHUM. EKOHOMIYHA NOIIJBHICTE HOr0 B Cy4acHOMY OJAMHUYHOMY 1 Jpi0-
HOCEpiHHOMY BUPOOHUIITBI 320€3IeUy€eThCs 3a PaXyHOK MOPIBHSIHO HU3BKUX BH-
TpaT Ha IHCTPYMEHT, IO MpPH BITLHOMY KyBaHHI € TIepeBaXHO yHiBepCaJIbHUM.
3a J0MOMOTOI0 I[LOTO IHCTPYMEHTY MOKHAa BHUTOTOBIISITU JIOCUTH PI3HOMAHITHI
MTOKOBKH.

Cepiiine, KpyITHOCEpiiiHE Ta MacoBe BUPOOHHUIITBO BHUPOOIB HA IITAMITY-
BaJbHOMY OOJIaqHAHHI 3A1MCHIOETBCS CHelialbHAM 1HCTPYMEHTOM, IO Kpi-
MUTHCS Ha L[bOMY OOJIaIHaHHI Ta HA3UBA€ETHCS IITAMIIAMU. Y MOPIBHSHHI 3 BLIIb-
HUAM KyBaHHSM IIITAMITYBaHHSI, IO BIAPI3HAETHCSA JOCUTHh BHCOKOIO MPOIYKTHB-
HICTIO, 3a0e3evuye OTpUMaHHs BUPOOIB OLNBII TOYHUX PO3MIpiB, 3 OLNBLI YHC-
TOIO 1 PIBHOIO MOBEpPXHEI0. SIK MpaBwUiIo, IITaMIIOBaHI MOKOBKK HEe MOTPeOYIOTh
noAaNIbIIol 0OpOOKM pi3aHHSAM 3 YCiX CTOpIH, @ BUPpOOM OTPUMaHHI JTUCTOBUM
IITaMITyBaHHSM 30BCIM HE MiJISITal0Th 00POOIIi.

3a BUIOM BHUXIJIHOT'O Matepially, OJHOTHUITHOCTI KOHCTPYKIIIM IITaMIIIB Ta
aHaJorii B TEXHOJIOTIYHMX MpUHAOMAaXxX IITAMITyBaHHS TMOJUISETHCS Ha JHCTOBE
(rapsiue i XonozHe) it 00'eMHue (rapsiue i xonoane). JInctoBe mTaMyBaHHS 3/TiH-
CHIOETBCS TOJIOBHMM YMHOM Yy TIPECOBUX Iliexax. MatepialioM isi rapsdoro
TaMITyBaHHS CIYTy€ TOBCTOJIMCTOBHU MPOKAT, a JIsl XOJIOJHOTO IIITaMITyBaHHS
— TOHKOJIUCTOBUU. O0'eMHe MITaMIyBaHHS 3[1ACHIOETHCSI TOJOBHUM YHHOM Yy
KOBAJIBCHKUX 1 XOJIOJHOBUCAJIOYHUX IiexaxX. MarepianioM Jjisi 00'eMHOTO IITam-
MyBaHHS CIYTy€E MepeBaXHO COPTOBUIA MTPOKAT.

Bupobu, orpuMani 06poOKOI0 TUCKOM, MAIOTh YiTKO BUPaXKeHY BOJOKHHU-
CTY MakpocTpyKTypy. Lli BUpoOM He 0HAKOBO MILIHI BiJTHOCHO HANPSAMKY BOJIO-
koH. Tak, BuxigHMI Matepian mij rapsiye 00'€MHe IITaMIyBaHHS — COPTOBUU
IpOKaT, BXKe Mae€ SICKpaBO BUPa)K€HY BOJIOKHHUCTY OyJOBY 3 HaIPSIMKOM BOJIO-
KOH Y3/J0BX MPOKATYy.

B310Bx HanpsMKy BOJOKOH CTajb Ma€ HaWBHIIE BIJIHOCHE MOJOBXKEHHS,
BIJIHOCHE CTUCKYBaHHS M yAapHY B'SI3KICTh. 3pa3Ku K, BUPi3aHi B IHIIUX HaNps-
MKaxX, MalOThb TUM MEHIIl 3HA4YeHHsS 3a3HauY€HUX BEJIMYMH, YUM OijlbIlIe KYT,
YTBOPEHHM BiCCIO 3pa3Ka 3 HaMpsIMKOM BOJIOKOH. OcoOIMBO 1€ MO3HAYAETHCS Ha



XapaKTePUCTHUIIl YIapHOI B'SI3KOCTI.

MexaHi4Hi BIaCTUBOCTI COPTOBOTO MPOKATY, 10 BU3HAYAIOTHCS B LIEHTPI
Ta Ha MOBEPXHI MOMEepevyHoro mnepepizy, HeonHakoBi. [Ipu mpokatii HalMeHI
AKICHA CepeJHsl YaCTHHA 3JIMTKAa 3QJIMIIAETHCS B CEPLEBUHI KaTaHOTO JIPOTy, a
HAWOINBII IHHUMA 1Iap CTOBIMYACTUX KPUCTAJIB 3JIUTKY BUSIBISIETHCS Ha MOBEp-
XHI TIPOKATYy.

[Tpn mTammyBaHHI MOKOBOK 3 MPOKaTy BOJOKHHUCTa OynoBa merany 30e-
piraeThbcsi, BOJIOKHA JIWINIE 3MIiHIOIOTh CBO€ PO3TaIllyBaHHS BeepeuHi 00po0IIro-
BaHOI 3arOTOBKH.

Jyist 301TBIIIEHHST TePMiHY CITyKOU JleTajeil MammvH 6akaHo, Mmoo Harpsi-
MOK BOJIOKOH Yy IITaMITIOBaHUX AETANISIX, a TaKOXK PO3IMOJIiJ CepIIeBUHHOTO Ta
MMOBEPXHEBOTO IMIapiB MaTepialy BiAMOBiAaIn 6 yMOBaM HaBaHTaXXEHHS KOXHOI
neTani mpu ekcruryaraiii. [{e moxke OyTu 3abe3mmeueHo MpaBUIILHO CIPOSKTOBA-
HUM TEXHOJIOTIYHUM TIPOLECOM IITaMIIyBaHHS 1 BMLJIO CKOHCTPYWOBaHUMHU
HITamMramu.

[Toctynarounce JTMBapHOMY BUPOOHMIITBY B CKJIAMHOCTI KoH]iryparii
oJlep)KyBaHUX JieTajeil, KOBaJbChKO-IITaMITyBaJlbHe BUPOOHHUIITBO Mae IepeBa-
I' B MILHOCTI MIPOIYKIIi Ta MPU KPyMHOCEPIMHOMY Ta MacOBOMY BHITYCKY BH-
po6iB € OiNbII TPOAYKTUBHKUM. JIuIile BIpoBaIKEHHS HOBUX METO/IB JTUTTS (i
THUCKOM 1 BIJILIEHTPOBOI0) Ja€ MOXKIJIUBICTh OJEPIKYBaTH BUIIMBKH, OJU3BKi 3a
MIITHICTIO 10 IIITaMIIOBaHUX BUPOOiB.

Tomy HaWOIIBIT BiAMOBIMANBHI JIETaTl MAIIUH POOJSATHECS KOBaHUMH 200
LITAMIIOBAHUMH, 1 YAM BIiAMOBIJAIBHIIIIE caMa MAaIllWHA, TUM OLIbIIE B HIN KO-
BaHMX a0o0 MITaMIIOBAaHUX JleTajeil.

[Toctynatounch 0O6poOLl pi3aHHSIM 32 YUCTOTOKO MOBEPXHI Ta TOYHOCTI
pO3MipiB BHUTOTOBJICHHS, JeTajel, KOBaJIbChKO-IITAMITyBaJIbHE BUPOOHHUIITBO
BIJIPI3HSAETHCS BUCOKOIO MPOAYKTHUBHICTIO, @ TAKOXK BUCOKOIO MIIIHICTIO 1 O1IBII
HU3BKOIO BaAPTICTIO MPOIYKIIIi.

Po3BUTOK KOBaJIbCHKO-IITAMITYBJIBHOIO BUPOOHUIITBA CIPUSE BUTOTOB-
JICHHIO MIITHUX BUPOOIB yce OUIBII CKIaTHUX POpM 3 TOUHUMH PO3MipaMH 1 Yu-
CTOIO TOBepxHero. 3abe3nevuytour MacoBU BUITYCK MIIIHUX 1 B TOH ke 4ac Je-
IIeBUX JleTajieil, KOBaIbChKO-IITAMITyBaJlbHE BUPOOHUIITBO € OJHUM 3 HAWO1JIBII
MPOrPECUBHUX, MOCTYIIOBO BHUTICHSIE iHIII criocobu oOpoOKu MeTaiiB i, Hacam-
nepen, oOpoOKy pizaHHsAM. [lepexin g0 OLIBIT JOCKOHANIMX TMPUHOMIB IITAMITY-
BaHHSI 3MEHIITY€ TPYIOMICTKICTh MOJATBII0I MEXaHIYHOI 0OPOOKH.

Ha BiTUM3HSHUX 3aBojaX yce OUIBII IIMPOKE MOITUPEeHHS HaOyBarOTh
MIPOTPECUBHI TEXHOJOTIYHI MPOIIECH IITAaMITyBaHHS Ha KPUBOIIUITHUAX Tapsider-
TaMITyBaJbHUX Tpecax i TOPU30HTAIHHO-KYBIBHMX MalmuHaxX. Jlo Takux Tex-
HOJIOTIYHHX TPOIIECiB BITHOCSATHCS BUTOTOBJICHHS! TOYHOIIITAMIIOBAaHUX ITOKOBOK
y BIAKPUTHUX IITaMIax, [MITAMITyBaHHs B 3aKPUTHX IIITaMIIaX, IITAMITyBaHHS BU-
JABIIFOBAHHSM Yy IITaMIMax 3 IIJbHUMH 1 PO3HIMHUMHU MaTpPHIIMUA, KOMOIHOBaHe
IITAaMITyBaHHS 13 3aCTOCYBaHHSM YHiBEpCaJIbHOIO 1 CIEliali30BaHOI0 YCTaTKY-
BaHHS, a TAKOX BIOCKOHAJICHHSI KOHCTPYKIIIM IITaMIIiB i METOIB 1X KPIIJICHHS.
3aMicTh CYIIJTBHOOJIOUYHUX IITaMIIIB 3aCTOCOBYIOTHCS 301pHI, B SKMX IIBHJIKO-
3HOIIIYBaHi YacTUHU (BCTABKM) BUTOTOBIISIOTH 31 CIEI[ialIbHUX MapoK cTajei, a



0JIOK 31 3BUYAHOI BYTJICIIEBOI CTaIi.

BenbMu mepcrnieKTUBHUM HOBUM METOJIOM Tapsyoro IITamITyBaHHS, IO
3a0e3nedye 3HaYHE MiABUIIEHHS KOMIUIEKCY MEXaHIUHUX BIACTHBOCTEH crasneit
1 crIaBiB, HAAIMHICTD JeTaliell MalllvH, € ITaMITyBaHHS MMOKOBOK 13 3aCTOCYBaH-
HSM TepMOMeXaHI4YHOT 0OpOOKH, CYTHICTh SIKOI MOJIATae B MOE€IHAHHI TIJIACTHY-
HO1 Aedopmallii Ta TepMidHOI OOPOOKH.

Po3BUTOK MpOTrpecHBHUX TEXHOJOTIYHUX IMPOIIECiB HAMPABIEHO HA 3HU-
KEHHS BUTpAT METaly Ta OTPUMAaHHS BUCOKOSKICHMX ITOKOBOK, IT[O 32 CBOEIO
(dbopmoro Ta po3MipaMu MaKCUMAaTbLHO HAOIMKAIOTHCS IO TOTOBOT JeTai 3 MiHi-
MaJbHUMU TIPHUITyCKaMu a0o B3arajii He MOoTpeOyIoTh MOAAIBINIOT MeXaHIdHOT
00poOKY; Ha 301TbIIeHHS MPOAYKTUBHOCTI YCTaTKyBaHHsI, CKOPOUYEHHS TpPYyAO-
BHUX BUTpAT Ha BUTOTOBJIEHHSI IOKOBOK 1 3HM)XEHHs cO01BapTOCT1 JieTalnel, a Ta-
KO Ha TIOJIIIIIIEHHS YMOB TpaIli B rapsYelTaMITyBaJIbHAX I[eXaxX.



1 ITAMITYBAHHS HA MOJIOTAX

[Iporec mTammyBaHHSI Ha MOJIOTaX TOJISATAE B 3aMTOBHEHHI 1eOPMYy€ETHCS
MeTaJIOM MOPOXKHUH ITaMMiB. [IopokKHUHU, B SKUX MeTaj, 0 3HAXOAUTHCS B
IJIACTUYHOMY CTaHi, MiagaeTbes aedopmarlii, Ha3MBalOThCS piBUakaMu. PiBuak,
10 MpencTaBisie coO0 TOUYHHMM BiIOWTOK BUTOTOBIISIETHCS IMOKOBKH, Ha3HUBa-
€ThCS KIHIIEBUM piBYaKOM ITamma. Pemra piBuakiB mitamna € JOTOMIXHUMM
a00 3aroTiBeIbHUMH, 5K CIIyKaTh JJIsI 3MIHU PO3MIpiB BUXITHOI 3arOTOBKH JIJIS
ii. KinueBuii piBuak sk i iHIII piBYaKH, pO3TAIIOBYIOTHCS 3a3BUYail B IBOX Yac-
TUHAX MOJIOTOBOrO IITaMmma: Yy HM)KHIM YacTHHI IITaMIla 1 BEPXHbOI YACTUHU
mTamna. HukHS 9acTrHa mTaMIia 3aKpiTuTFOeEThCS Yepe3 MTaMIoTpuMad B He-
PYXOMiif yacTHHI MOJIOTa — abo0Ti, a BEpXHsI YaCTHHA IITamIa KPIMUTbCS B 3BO-
POTHO-TIOCTYTAJIBHO PYXJIMBii 6abi MooTA.

VY mpocToMy BHUITaJIKy IITaMITyBaHHSI MOXKe OyTH 3IIIICHeHUM 3a OJI1H Tie-
pexij, SKoMy B LITaMIIi BiJIMOBia€ OJUH KiHIleBUi piByak. [lltammyBaHHs 311~
CHIOETHCS HACTYITHUM YMHOM:. BHIXiJHA 3aroTOBKa Harpita 10 HeoOXiIHOI TeM-
nepaTypy, BCTAHOBIIIOETLCS B piBYaK HUKHBOTO IIITaMIIA 1 MO Hi#l 31 3pocTaro-
YOI CHJIOK0 HAHOCUTBHCS PSIJi yAapiB BEpXHbOI YACTHHOK INTaMmIia. 3a3BHYAi
mpoIriec TPYUBA€E 0 3ITKHEHHS YacTHH IIITaMIlia 10 MOBEPXHi po3HiMy. Jljis oTpu-
MaHHS YITKOTO 3allOBHEHHS KIHIIEBOTO piBUaKa IITamIia i goope odhopmieHol
MTOKOBKH 00’ €M BHIX1JIHOI 3arOTOBKH MTOBUHEH OyTH TPOXHU OUIBIIMM 00’ €My Tro-
TOBOI IMOKOBKM. Haayinimmok MeTtany BUTICHSIETBCS B CIIELIAJIbHY TOPOXKHUHY, PO-
3TalllOBaHy HABKOJIO KIHLIEBOI'O piBYaKa, 10 HA3UBAETHCS OOJOWHOIO KaHABKOIO.
Takum YMHOM TicIs 3aKIHYEHHS [ITaMIIyBaHHS Ha MOJIOTI 1 BUJAJIeHHSI IOKOBKH
3 KIHLEBOIO piBYaKa OCTaHHS Ma€ pO3TallOBaHWN HaBKOJIO Hei o0sioi. Buna-
JIeHHS! 00JIOK0 MPOBOAMTHCS B 0OPI3HOMY ILITAaMIII, 1110 BCTAHOBIIIOETHCS Ha 00pi-
3HUU IIpec.

TlorepxH: por'emy
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Jo0mi




Tabnuysa 1.1 —Knacughixayis nokogok wo ummamnyomscsa Ha MOJIOMAx

OcHOBHa XapakTepuc-
THKa

Twun mokoBkU

A

b

1 rpyna. ITokoBKH, IO IITAMIYIOTECS MEPIEHANKYJISIPHO BiCl 3aTOTOBKH.

1 migrpyna. I3 mpsiMmoro
niHi€r0 po3HiMaHHs O-
O 1 mpsiMoIO MOJOBXKeE-
HOIO T'OJIOBHOIO BICCIO
A-A. CHiBBIIHOIIEHHS
IIOBXXMHH 10 CepeaHbO1
IIMPUHU TIOKOBKHM Oi-
abIe 2.5

3 mpocTUMH TOTIepeYHU-
MU MepeTUHaMH, IO OJie-
PXYIOTh MPU HE3HAYHOMY
BUJIaBJIIOBaHH1 MeTaly.
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31 CcKJIagHUMH T[omepe-
YHUMU TEpeTHHAMH, IO
OJIePXKYIOTh MPHU 3HAYHO-
My BHJIABIIIOBaHHI MeTa-

2 migrpyna. 3 mpsMoro
JIHIE PO3HIMAHHA 1

Lo ===3"
MPSIMOIO  TTOOBKEHOIO ’ .
r'OJIOBH Bl pu - -
OIIOBHOIO BICCIO TIP =, bt al A
BIIHOIIIEHH] TOBXXUHU
. A
71O CePe/HBOT MHPHHHI Ll sl—1- 2
nokoBku Big 1.5 5o 15
.-
2.5. i
3 miarpyna. [Togosxe- | 3 duanmem BigHOCHO He- |3 (dJaHIeM  BEJIMKOIO
HI B IUIaHI 3 MPSMOIO | BEJTUKOro 00’ eMy. 00’ eMy.
BiCCIO, MalOTh (pitaHeIb md? ., nd3 .
V>3 V<3 ——00
a6o OypT, 3 HeBemu- 4 & 1

KOIO PI3HUILICIO B IIJIO-
max TMONepeYyHnx Tie-
pepi3iB Ha IHIIMX i-
JSHKaX ITOKOBKH.
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Imin
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4 miarpyna. 3 BHUTHY-
TOIO BICCIO y SIKUX TO-
JOBHa Bich abo JiHisA
PO3HIMY SIBIIsIE COOOIO
KPUBY JIIHIIO.

3 KpUBOIO T'OJIOBHOIO BicC-

3 KpHUBOIO JiHIE€IO PO3HIi-

MaHHS. 0)




IIpooosocenns mabauyi 1.1

S miarpyna. [Togosxe-
Hl 3 BIJIPOCTKaMHu 1 po-
3BUJIKAMHU 3 TOJIOBHOIO
BiCCIO, fIKa Ha IeAKINA
TUJISHIN TTPOXOJUTh He
IO TiJTy MTOKOBKH a MiXK
11 eJleMeHTaMH IO
CKJIaJIatOTh PO3BUJIKY.

3 BUTATHYTOIO BICCIO Ta
BIJIPOCTKOM

a) .
fegg
[

o)

3 pO3BUJIMHOLIO.

6 miarpymna. [Togosxe-
HI 3 KOMOIHOBaHOIO
(GhopMOI0  BUTOTOBJISI-
IOThCSL 3 PO3IUICHHIM
npouecy 1 KOMOiHY-
BaHHSM arperariB Bij-
MOBITHO 70 CTIeTN(iKH
OKpeMHUX AUISHOK TO-
KOBKH.

BurorosnsroTecst Ha
ITaMITyBaJIbHOMY MOJIO-
Tl B MO€JHAHHI 3 TIPECOM
abo cHemialbHUMHM Ma-
[IMHAMHU.

BurorosisroTecs Ha 1mITa-
MITyBaJIbHOMY MOJIOTI B
noegHadHl 3 [ KM.

SAWEN
=H /A

2 rpyna. [TokoBKH 1110 IITaMITyIOThCS B3JIOBXK BiCl 3arOTOBKHU.

1 migrpyma. Kpyrai i
KBaJ[paTHI B IUIaHi;
TUIly KijJelb, BTYJOK,
HIeCTepeH, KpYTJINX
¢raHLiB.

Kpyrmi mo mraMmnytoTs-
Csl 3 TMepeBaXHUM oOca-
JDKEHHSIM 1 BUJJABJIIOBaH-
HAM MeTanmy abo oca-
JOKeHHSIM 1 TpOLIMBaH-
HSIM 3 pO3Jayelo.

KgampatHi mo mrammy-
IOThCA 3 TMepeBaXHUM oOca-
JOKEHHSIM 1 BHJIABJIIOBaH-

HSM MeTally abo ocaJlKeH-
HSIM 1 NPOILIMBAHHAM 3 PO-
3/1a4ero.




IIpooosocenns mabauyi 1.1

2 nigrpyna. Tumy xpecTo-
BHH; KpyTJl 1 KBaJpaTHI B

Tury XpecToBUH 3 4YOTH-
pMa CHUMETPUYHO pO3Ta-

3 TpbOMa CUMETPUYHO
pO3TallIOBaHUMH  BiJI-

pOCTKaMu pi3HOI JOB-
KUHU

IJIaHi 3 pi3HO pO3TallloBa- | IIOBAHUMH  BiIPOCTKAMHU

HHUMH Bi,[[pOCTKaMPI .

OJIHAKOBOI JOBXXHHHU.
o

Y

- y |

3 BIJHOCHO BEJIMKUM
00’ emoM (hiaHIIs.

3 BIJHOCHO HEBEIUMKUM
00’ emoM (hiaHIIs.

3 migrpyna. Tumy ctpux-
H 3 QraHIeM 1 HUITIHIPH-

YHUM 1 KOHIYHUM CTPHK- Winin s
Vp<3—F— Vo> 3 —Fp—
HeM 0e3 3araavH. , 4
f: ‘-L_I
- Amin
foa———

1.1 Po3po0.ieHHs1 Kpec/IeHHKAa NOKOBKH

Buxignoro indopmariero 1 po3poOaeHHsI KpeciIeHnKa MOKOBKU € Kpec-
JeHUKa AeTalll 13 3a3Ha4YeHUMHU Ha HbOMY pO3MIpaMy, TPAaHUYHUMH BiIXHUIICH-
HSMH PO3MIpiB, HIOPCTKICTIO MOBEPXOHb, MapKOIO MaTepially 1 YCTaHOBOYHUMU
6a3zamu. [lepen KOHCTPYHOBaHHSM IMOKOBKH HEOOXI1JTHO BCTAHOBUTH YMOBHU €KC-
TUTyartarlii feTaji, TeXHOJIOTiI0 OOpOOKH MiCIIs MTaMITyBaHHS, a TAKOX MOXIJIH-
BICTh 1 paIliOHATBHICTD:

- 3MiHM KOHCTPYKIIIi IeTalli JIJIsi CIIPOIICHHS MPOIIeCy IITaMITyBaHHS,

- 301JIBIIIEHHSI IIIOPCTKOCTI MOBEPXOHbB JIETalIl, 110 HE TIOTUKAIOTHCS B TIPO-
1eci excrutyaTallii 3 MoBepXHSIMHU IHIIUX JeTalied, I 3MEHIIEeHHS 00’ €My TIo-
Janblioi 00poOKH;

- BUTOTOBJIEHHS ABOX 1 OLNIbIIE IeTajlell B OAHIN ITOKOBI 3 MOJAIBIINM i1
PO3JIICHHSIM;

- OTPUMaHHS JeTalli 3BapPIOBAaHHSIM OKPEMUX TTOKOBOK;

- BUTOTOBJIEHHSI CUMETPHUYHOI MMOKOBKH, 10 00'€AHY€ JIBI HECUMETPHUYHI
JeTainl,

- OTpUMaHHS MOKOBKM KOMOIHYBaHHSIM IIITAMITYBaHHS Ha MOJIOTi 3 00po-




OKOIO Ha 1HIINX KOBAJIbCHKO-IIITAMITYBaJbHUX MaIIMHAX;

- 3aMiHM OOpPOOKH pi3aHHSAM KaniOpyBaHHSIM;

- 3aCTOCYBaHHS TPYNOBOI MTOKOBKH, 3 SIKOi OOPOOKOIO Pi3aHHIM MOXJIHBO
OTPUMYBATH HEBEJIMKiI MapTil OJJHAKOBUX 3a (GOPMOI0, alie Pi3HUX 32 PO3MipaMHu
neTaneu,

- OTPUMaHHS MTOKOBOK B MaJIO- 1 0e300I0MHUX KiHIIEBUX piBYaKaX 3aMiCTh
[ITaMITyBaHHS y BIIKPUTUX piBYaKax IITaMIIiB;

- IITaMITyBaHHs TOKOBOK 0€3 YXWJIIB 3 HACTYITHUM OOTHMCKAHHSM 1 BUIIpa-
BJIEHHSIM IpY 0Opi3aHHI 00JIOK0 1 MPOOUBAHHI NEPEMUUKH.

Po3pobiieHHs kpeciieHnKa NOKOBKHU IOJISITa€ B MOCIIAOBHOMY BHpILIEHH]
TaKWX MMATaHb.

- BUOIp MOJIOKEeHHSI IOBEPXHI PO3HIMY;

- BU3HAUYEHHS OPI€EHTOBHOI MacW TMOKOBKW, MpHU3HAYEHHS TMPUITYCKiB Ha
00poOKy pi3aHHSM, JIOMYCKiB Ha BUTOTOBJICHHS TMOKOBKH 1 30BHIIIIHIX paJliycCiB
3aKpYIJIeHb MTOKOBKHY;

- IPU3HAYCHHS HAMYCKiB HA OTBOPH 1 MPOTOYKH, BHYTPIIIHIX pajiyciB 3a-
KpYTJeHb Ta IITaMIIyBaJIbHUX yXUJIiB;

- MPOEKTYBaHHS HAMITOK OTBOPIB 1 MOTTHOJICHB,

- moOy0Ba JIHIN PO3HIMY;

- o(hopMITeHHSI KpeclIeHUKa TIOKOBKH.

IloBepxHsI po3HIMY — IIe TTOBEPXHSI, TIO SIKI CTIOMYYalOThCS BEPXHS 1 HIK-
HSl YaCTUHU IITammna. Y BIAKPUTOMY IITaMIli Ha I MOBEpXHiI mependavyaroTh
00JIOMHY KaHaBKy, SIKy 3allOBHIOIOTh HAJJIMIIKOM MeETajy IO BUTIKA€E 13 piBYa-
Ka, 110 yTBoproe o0oi. [Ipu BuOOpi mostokeHHsI po3HIMY HEOOXiTHO BUKOHATH
YMOBH:

- TIOKOBKA TIOBMHHA BUTHHO BUJAJISITUCS 3 BEpXHBOI | HIPKHBOI YaCTHH IIITa-
MIIa, JUIsl 4YOro PO3HIM PO3TAlIOBYIOTH Y IUIOIIMHI MEPeTUHY MOKOBKH 3 HahOi-
JBIITUM TIEPUMETPOM, 1110 3abe3reuye HaWMeHIITy IITMOMHY 1 HaOUIbIITY IITUPUHY
piBUaKa,;

- B3a€EMHE PO3TalllyBaHHS MOBEPXHI PO3HIMY 1 MOKOBKH MOBUHHO BUKJIFOYA-
TH BUCTYTIU YU MOTTIUOIEHHS Ha O1YHUX TTOBEPXHSIX TTOKOBKH;

- piBYaKH OPIEHTYIOTh TaKUM YMHOM, 1100 1X 3alOBHEHHS 3/1HCHIOBAIOCS
3a paxXyHOK OCa/KeHHsI, 2 He BHJIaBIIIOBAHHS, MPY IIbOMY MTOPOXHUHU ITiJT TOHKI
1 BUCOKiI pebpa, O0OUIIKY 1 MPUIIIMBA PEKOMEHAYETHCSI PO3TAIIIOBYBAaTH y BEpX-
HIN ITOJIOBHHI IITAMIIA;

- OaxxaHo, MO0 MOBEpPXHS PO3HIMY TEepeTHHaNacs] BepTUKAILHUMH YTBO-
PIOIOYMMHU TIOKOBKH, IO CIIPOIIYE€ KOHTPOJIh 3MIIIeHHS] YaCTHH IIITaMIIa, Halph-
KJIa, g gac oopizanHs o6joto (puc. 1.2.a 1 0); 1S MIIOCKUX ITOKOBOK PO3HIM
MoOJKe OyTH 3MillleHUH 10 BepXHbOI moBepxHi (puc. 1.2.B8 1 T); s MiABHINECHHS
MIITHOCTI TMTOKOBKHM PO3TAaIlIOBYBAaTH PO3HIM O1JIs MTOBEpXHIi, 110 3aiiMae KpalHe
BEepXHE abo KpailHE HIDKHE TOJNIOKEHHS, TaK SK Iepepi3aHi BOJOKHA 0000
3HWXKYIOTh OTip PYWHYBaHHIO MiJ €0 HABaHTa)XE€Hb 1 arPECUBHUX CepPeJIOBUII]
(puc. 1.3.a), abo po3MilryBaTy B IUIOMIKHI po3HiMy Basiok ( puc. 1.3.0) 3 kpy-
rOBUM PO3TalllyBaHHIM BOJIOKOH (puc. 1.3.B i I); BaJoK 4aCTKOBO ab0 MOBHICTIO
BUJIAJIIIOTh TIPH TMOJAJBIINA 00poOIll pi3aHHs; MOKOBKA, IO IITAMITYEThCs 0e3



0011010, Mae Kpallli eKCIUTyaTalliiiHi SKOCTi, TaK sIK BIJICYTHI Iepepi3aHi IpH BU-
JTaJIeHH1 00JIOI0 BOJIOKHA,

- TIpU HETUIOCKiH MOBEPXHI PO3HIMY FOPU30HTANIbHI 3CYBHI 3yCHILIS KOMIIe-
HCYIOTh 3aMKaMH, HaIMlPaBJISIFOYUMU KOJIOHKaMH, CAMETPUYHUM PO3TAIlyBaHHSIM
JIBOX HEIUIOCKUX TTOKOBOK a00 IMOBOPOTOM HETUIOCKOI MOKOBKH TaKMM YHHOM,
100 KiHIl 11 ONMMHUIKCS HA OJHOMY PIiBHI.

— A .-’2 A Fw‘{ fz - L2
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a) 0)

7
Van

a —npasuivie; 6 — Henpasuivhe, 8 —3MiujeHe 071 NIOCKOL Kpyanol NoKo6KU; & —
3miugeHe 01 NIOCKOI N0O0BI*CEHOI0 8 NIaHi nokosku; 1 —3cye nonosun wmam-
na; 2 —noeepxts po3Himy
Pucynox 1.2 —Ilonoowcenns nosepxmi po3Himy

!

= A-A nofepryma

0) 8) 2)

a — 3MIWeHHAM NOBEPXHI PO3HIMY; 6 — PO3MIUEeHHAM BAJIKY 8 NIOWUHI POSHIMY;
8 — PO3MAULYy8AHHAM 60JIOKOH 6 Nepepizi NOKOBKU; 2 — PO3MAUL)EAHHS 60JIOKOH 8
nepepizi 0emaini nicjis YacmrKo8020 8UOANEHHS 8ATIKY 8 Npoyeci 0OpoOKU pi3aH-
Ham; 1 —nosepxus poznimy
Pucynox 1.3 —Iliosuwenusn mexaniyHux ma excniyamayitiHux AKocmeti NOKOBKU

IIpunycku, 10MycKH i 30BHIlIHI pagiycH 3aKpyrJieHb.

B npumyckax s nmogaisiinoi oOpoOKH MOBUHHI OyTH BpaXxoBaHi: BM'STH-
HU BiJ okanunu. [llap 3HeByryenbOBaHOTO MeTally, CIIOTBOPEHHsS (pOpMHU MOBe-
PXHI 1 1HIIII MOXJIUBI Te(eKTH.

B nmomyckax BpaxoBYIOTb HEJOLITAMITYBaHHS IO BUCOTI, KOJMBAHHS pO3-
MipiB piBYaKa IITamra B pe3yJbTaTi 3HOCY, 3CyB MOJIOBUH IITaMIIa, BUKPUBIICH-
HS 1 psJl IHIIWX YAHHUKIB.



[Mpunycku 1 nomycku Ha crajnesi mokoBkH mpu3HayaioTh mo 'OCT 7505-
89.

[Ipu3HayueHHs AOMYCKiB Ha pPO3MipH IMOKOBOK, IO IITAMITYIOThCS B 3aKpH-
THUX piBYaKax OCAHKEHHSM B TOpEllb, Ma€ psiJi 0COOJIMBOCTEH 1 BUKOHYETHCS B
HACTYITHIM MOCIIiIOBHOCTI:

- Bubupartots 32 ['OCT 7505-89nomycku Ha po3MipH;

- BU3HAYalOTh 00’ €M MOKOBKM 332 MaKCUMaJIbHUMH FOPU30HTAJIBHUM 1 Mi-
HIMaJIbHUM BEPTUKAJIBHUM i1 pO3MipaMH;

- 32 00’ €MOM IOKOBKH 1 3 YpaxyBaHHSIM yrapy MeTajly BU3HA4atOTh MiHI-
MaJbHYy JIOBXKMHY 3arOTOBKH 3 MPOKATy 3 ypaxyBaHHSM HIKHBOTO BiIXUJICHHS
PO3Mipy MOMEPEYHOro nepepizy;

- BCTAHOBUBIIIY JIOMTYCK HA JOBXHWHY 3arOTOBKH, PO3PAaXOBYIOTh il MaKCH-
MaJgpHUN 00'eM; B po3paxyHKaX JOBXHHY 1 pO3MipH 3aroTOBKH OepyTh 3 TO3U-
TUBHUMH B1IXUJIEHHSIMU,

- 3HAXO/ATh PI3HHUIIIO 00 €MiB 3aroTOBKH (MiHIMAJIBHOIO i MaKCHMaIbHO-
ro);

- TUICHHSM M€l Pi3HMIN HA TUIOLLY MPOEKIlil MOKOBKH HA TUIOLIMHY PO3-
HiIMaHHS, OTPUMYIOTh 3HaUYCHHS BIIXWUJIEHb PO3MIipiB MIOKOBKH, BiJl HOMIHAIBHUX
10 BUCOTI, TOOTO BEPXHI BIAXUJIEHHS PO3MIipiB, a HI)KHE BIIXUJICHHS MPU LIBOMY
3aIIAIIAETHCS TAKUM, SIKUM BOHO riependadeno B ' OCT.

st oTpuMaHHs OB TOYHUX MO BUCOTI MOKOBOK, 1[0 IITaMIyIOThCS B
3aKpPUTHUX IITAMIIAX, 3aTOTOBKH COPTYIOTH 10 MacCi.

IIpy KOHCTpYIOBaHHI IMOKOBOK MepeadavyaroTh 30BHILIHI PaAlyCH 3a0Kpy-
rineHb R (puc. 1.4) mist 3amobiraHHsi KOHIHTpaIlii HalpyKeHb, pa3rapHux Tpi-
IIMH B KyTKax rpaBIOpY piBUaKa LITamIa, 3HW)KEHHS 3yCHJIb, HEOOXITHUX IS
3allOBHEHHS KYTiB 1 3a0e3MedeHHs IUIaBHOI 3MiHM HampsiMKy BoJOokoH. Haii-
MEHIII 3HaYeHHsI R 3ajie’xath BiJl MacH MOKOBKH 1 TIMOWHM MOPOKHUHU piBUYaKa.

8}
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R i r —306niwni i 6Hympiwni padiycu 6ionogioHo; a i B —306HiWHI | 6HYymMpI-
WIHT uWmamny8anvii 8i0XuneHHs 8i0nogioHo; D, —diamemp noxosku; H —e6u-
coma nokoexu; h, i h, —enubuna 8iono6ioHO HUNCHLOT | 8EPXHLOI HAMIMKU NiO

omeip
Pucynox 1.4 —Kpecnenuk noxosxu



Hanycku (BHYTpilIHi pagiycu 3aKpyrjieHb, HANIYyCKH HA OTBOPH MPO-
TOYKH, IITAMIYBAJIbHI YXHJIH).

Paoiycu 3axpyenenns BHYTpPIIIHIX KyTiB MOKOBKH ' (muB. puc. 1.4)Bruiu-
BalOTh HAa YMOBHU Te4ii MeTajy, CTIHKICTh IITamIIa 1 SKiCTh MOKOBOK. BHyTpiIHi
paniycu moBUHHI OyTH B 3 — 4pa3u Oubllle 30BHINIHIX pajiyciB, B iHIIOMY BU-
najKy MOXJIMBE YTBOPEHHS 3aTHCKIB UM Mepepi3iB BOJOKOH. BenuunHy 30BHI-
IIHIX pafiyciB 3akpyrienb Bubupatots 3a 'OCT 7505-898 3anexxHOCTI BiJ Opi-
€HTOBHOI MacH MMOKOBKH 1 TTUOMHM piBYaKa IITamIia.

Jlnist TinOOKMX HAMITOK BHYTPIIIHINA pajiyc

r=3+(2 +E) 0.01D, :
y BCIX IHIIIMX BUMAKaX
r=2.4+ (2 +E) 0.008D. .

VY nux gopmynax D, — AiaMeTp MOKOBKH, MM.

3HaueHHs pajiyciB 3aKpyrieHb peKOMeHAyeThcsi ooupatu 3 psagy: 0.8; 1,
1.5; 2; 2.5; 3. 4. 5. 6. 8. 10. 125; 20; 25;i3fparnytu no ix yHidikamii (mis
OJHi€T MOKOBKH), TaK SIK 1€ CYTTEBO 3HUKYE TPYIOMICTKICTh BHUTOTOBJICHHS
IITaMIIa 1 pi’)Ky4oro iHCTpyMEHTY.

[TpoTouku, po3TaiioBaHi B IJIOLIMHAX, EPHIEHANKYISIPHUX 10 HAMPIMKY
nepeMileHHs: 6adu MOJIOTa, BUCTYIIH 1 TTOTJIMOJIEHHS], SIKi HE JOLIJIBHO BUKOHA-
TH TIpY TOJANBIIH 00poOIIll, 3aKpHBarOTh HaIMycKoM. BupoOHUK Mae mpaBo 3a-
KPUTHU HAITyCKOM OTBOPH, JliaMeTp SKUX He nepeBulrye 30 Mm.

lImamnysanvui yxunu TOJETUIYIOTh BUJAJIEHHS MOKOBKHM 13 piBYaKa.
VYxunu o (auB. puc. 1.4)nmpu3HavaloTh Ha 30BHIIIHI TOBEPXHi MTOKOBKH, SIKi IIPH
OXOJIO/IKEHH1 BIIXOJSATH BiJl CTIHOK piBYaKa;, yXWjH 3 MpU3HAYAIOTh Ha MMOBEPX-
Hi, 110 OXOIUTIOIOTh BUCTYIAIOUl YAaCTHHM piBUaka. MakcUMajgbHO IOMYyCTHUMI
mramnyBanbHi yxumn Biamosigao g0 ['OCT 7505-89cTaHoBusITh: 111 30BHIIII-
HiX moBepxoHb — /°1 g BHyTpimHIX — 10°.3 meToro yHidikamii pixydoro i
BHUMIpIOBAJILHOTO 1HCTPYMEHTa 3HAYEHHS YXWJIIB PEKOMEHIYEThCS BUOUpPATH 3
pamy: 1.3.5.7.10. 1215.

Exonomiro metany (1o 10%) oTpumytoTh IpH BUTOTOBJIEHHI ITOKOBOK 3
MPUPOJHUMH YXUJIAMH 1 TIOIAJIBIIIOO 11 BUTIPABIICHHSIM.

B 1ipoMy BHIagKy KpeclieHHK MMOKOBKH, CITPOEKTOBaHOI 0e3 yxuiiB (Bep-
TUKaJIbHI YTBOPIOIOTh MAlOTh MPUPOAHHUE yxui; puc. 1.5.a), € kiHIeBUM Kpec-
nenrkoM (puc. 1.5.0). IIpu oGpizanHi 001010 1 MPOOKBaHHI EPETUHKH TOKOBKY
MiAf0Th TTPaBIIi.

IIpoexmyesanns 3aenubnens i omeopig. IIpakTHIHO MOXKITMBE OTPUMaHHS
HaAMITOK OTBODIB (auB. puc. 1.4)3 niaMeTpoM OCHOBU



docu.min = 24 + OOGZSD”’

ne D, —miaMeTp MOKOBKH, MM.

/
[Monepe nus
MMOKOBKaA

a) ‘ 0)

a — NOKOBKA, Wo CnpoeKxmosana be3 yxunie; 6 — nokoska, i3 NPUpOOHUMU YXUu-
namu, wjo nionsa2ae nociioo8Hil npasyi
Pucynox 1.5 —Ilokoska, wo wumamnyemocs 6e3 yxuinie i3z nocii0o08HUM 8UNpae-
JICHHAM

HamiTka BepXHIM 3HAKOM BUKOHYETHCS [MIMOMHOIO R <), ; HWKHIM 3Ha-
KOM — INIMOMHOIO [y < 08[), - MiHIManbHa MIMPHUHA KiIBLEBOTO BUCTYIY IOKOB-
KU BCTAHOBIIIOETHCS PO3MIPOM MOKOBKH:

b, =10+ 0.625D, .

Sko mmpuHa BucTymny b, >b, ., TO Llell BUCTYIl OTPUMYIOTh B MOKOBIII 32

min ?

YMOBH, 1110 % < 08. B iHmomMy Bunajaky npu3HadaeThCsl HaMycK.
1

Tosumua miockoi nepetunku (puc. 1.6.a) Moxxe OyTH BCTaHOBIIEHA 3a
dhopmyiioro:

S=0.45/d,, - 025h-5+0.6h,

OCH

[lpu % <0.4 3aMiCTh IJIOCKMX HAMITOK PEKOMEHIYEThCS HAMITKH 13
ome

po3kocoM (nuB. puc. 1.6.0), npu bOMY TOBILNMHA MEPETHHKU S, = 135S, 1€ S
CJiJi BCTAHOBIIIOBATH TaK e, K 1 JJS IUIOCKOI mepeTuHkKH, a d, = 012d,  +3

ome

MM.

Paniycu 3akpyrieHs BepIIMH HaMiTOK B MONEpPeHbOMY, & TAKOXK B KiHIIe-
BOMY piBYaKax, SIKIIO IITaMITyBaHHSI MPOBOAMUTHCS Oe3 MONepeaHbOro piByuaka,
PEKOMEHTyE€ThCsI BCTAHOBIIOBATH 32 (POPMYJIOIO:

N =r+0.1h+ 2,



7€ I — BHYTPIIIHIA pajaiyc 3aKpyrjeHHs JaHOl TOKOBKH, MM, N —rinbuna
HAMITKH, MM.

[Tpu mTammyBaHHI i3 3aCTOCYBaHHSM TIONEPEIHBOTO piBUaKa 3 pO3KOCOM
B KIHIIEBOMY piBUaKy MOKHa Mepen0adynTh IJIOCKY HaMiTKy abo HaMiTKy 3 Ma-
rasuHoM (auB. puc. 1.6. B), mpuyoMy pajiyc 3akpyrjieHHs I, MMOBHHEH OyTH

BJIBiYUi MEHIIIe BiIMIOBIHOTO pajiyca B MOMEPEIHbOMY piBYAKY, & PO3MipH h% i

| mepeTHMHKM BU3HAYAIOTh TaK camo, K 1 Ui HOPMaJbHOI OOJOWHOW KaHaBKH
IITaMIia JUIs 1aHO1 TIOKOBKH. 3 METOI0 €KOHOMIi MeTaly 3aMiCTh Mara3uHy B Iie-
peMUUIIl MOYKHA IITaMITyBaTH IMOKOBKY 3 BIAMOBITHUMH rabapuTHUMU PO3Mipa-
mu (nuB. puc. 1.671).
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a —naocka; 6 — i3 po3KOCcoOM; 8 — i3 Ma2a3uHOM; 2 —3080EHA NOKOBKA; O i e —
Oemari; JHe — NepemuHKa i3 KapManom; 3 —auyxa namimxa (nocnubnenns)
Pucynox 1.6 —Illepemunxu 6 Hamimkax omeopis i noenubneHsb



Jns Hu3bkux mokoBok mpu h/d <0.07 micist mtammyBaHHS B ToTepe-

ITHBOMY piBYaKy 3 TUIOCKOIO HAMITKOKO JUTSl 3HYDKEHHS 3yCHJUIS 1 TTiABHINEHHS
CTIMKOCTI 3HaKiB KIHIIEBOI'O piBYaKa PEKOMEHIYIOThCS HAMITKH 3 KapMaHOM
(muB. puc. 1.6.x). ITicas mTamnyBaHHS B KiHIIEBOMY piBYaKy KapMaH IMOBHHEH
3QIIAINATUCSA TPOXW He3amoBHEHWM. [lpu 1bOMYy TOBIIMHA TICPETHHKHU

S=0.4/d,, , rubuHa kapMaHy S, = 5 S,a pazaiyc 3akpyrienHs r, =5h. Pa-

niyc I, mig6uparots rpadiuno.
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Pucynox 1.7 —Ilapamempu kpyenux i no0o8ceHux 8 Niani NOKOBOK i3 NIIOCKUM
OHOM abO NepemuHKo0

Skio rmubuHa oTBOpY 110 Hamivdaetbes h > 1.7d, abo micns mpusHa-

YeHHs pajiiyca 3aKpyrlleHHd, o BH3Ha4YeHwui 3a gopmyiaoro 1 =r + 0.1 h+2
MM, HEe 3QJIMAIIAEThCS TUIOCKOI IUISHKH, TO OOMEXYIOThCS TIIYyXOH HaMiTKOIO

(muB. puc. 1.6.8). Paxiyc 3akpyriieHHs MIyX0i HaMIiTK{
d

r=——.
a
2tg (45° - <
g 2)



JJiss ABOCTOPOHHBOI HAMITKH PEKOMEHAYETHCS 3MIIIaTH TIOBEPXHIO BHYT-
PILIHBOTO PO3HIMY, & 3 HUM 1 MEPETUHKY IO BiJHOIICHHIO J0 MOBEPXHI 30BHIIII-
HBOro po3Himy (puc. 1.8), 110 3Ha4YHO MOJIETIIye [EHTPyBaHHS MOKOBKH B KiH-
IIEBOMY piBUaKy.

J

/= U1 U U _u

a) 0) 6)

a — peKOMeHO08aHULL, O — MONCTUBULL, 8 — HEOANCAHUI
Pucynox 1.8 —Bapianmu po3miwenns nepemunku 8 Hamimki omeopy

Jlinisa po3Himy yTBOPIOETHCS Ha MEPETHUHI MOBEPXHI PO3HIMY 3 YTBOPIOIO-
9iMH (SK 30BHIIIHIMY, TaK i BHYTPILIHIMI) KOHTYPY ITOKOBKH.

[Ipu mpoekTyBaHHI JiHIT pO3HIMY PEKOMEHY€ThCS

PO3TalIOBYBATH JIIHIKO PO3HIMY B OJAHIH IUIOLIKMHI, IO CIPOLLY€E KOHCTPY-
KIIit0 00pi3HOro mramma (B iHIIOMY BUNAIKY YCKJIATHIOETHCS KOHCTPYKIis 00-
Pi3HOT MaTPHIli 1 MOXJIMBO BUKPUBJICHHS ITOKOBKH);

KOPUTYBAaTH YXWJIH 1, MOXJIMBO, 30IBIIATH 00 €M METaly B HaIlyCKy NpH
HECHMETPUYHOMY PO3TallyBaHHI JiHiT po3HiMy 11010 mokoBku (puc. 1.9);

3MIIATH JIIHIFO PO3HIMY, 1100 OTpUMAaTH IUIONIMHY, a TIPH BUTOTOBJICHHI
IITaMIla CTPyraHy IOBEPXHIO 3aMicTh (pe3epoBaHoi abo JIiHIIO PO3HIMY, IO
CKJIaJIa€ThCs 3 MPSIMUX JIiHINA, CHONy4YeHUX pajiycamu, 3aMicTh JIiHII PO3HIMY
CKJIaJIHOI KOH(]irypallii; 3MillyBaTH JiHIIO PO3HIMY PEKOMEHIYEThCS TAKOXK JJIS
OTPUMaHHSI OLIIBII CIIPUSITIMBOrO PO3TAIyBaHHS BOJIOKOH MeTaly;

3MIIIATH BHYTPIIIHIO JIIHIFO PO3HIMY IIIOJI0 30BHIIIHBOI, IO TiIBHIIYE
CTIMKICTh 3HaKIB 1 103BOJISIE Kpalle (piKCyBaTH 3arOTOBKY B piBUAKY.

Pucynox 1.9 —Kopueysanns xkyma Haxuny npu HecumempuiHoM) pO3mMAauly8aHHi
JUHIT pO3HIMY OO0 NOKOBKU



[Ipu mTaMiryBaHHI B 3aKpUTOMY IITAMIIi 30BHIIIHIO JIIHIIO PO3HIMY IIe-
pendavaroTh Ha OiYHIM MOBEpXHI MOKOBKHU Y 11 BEpXHii a00 HMKHBOI KPOMKH,
NpY [IFOMY IITAMITyBaJIbHI YXWUJIW TTOBUHHI OyTH CIIpSMOBaHi B OAHY CTOPOHY.
Buytpimsio miniro po3nimy A (puc. 1.10)cnmig po3raiioByBaTH BiAMNOBIIHO B
1.5-4pa3u 6mxye 10 AHA TUIOLIMHI piBYaKa, HIXK JI0 pO3HIMY IITaMIIA.

Pucynox 1.10 —Ilonooicerns Hympiuinooi i 3068HIUHbOL IHIL PO3HIMY 8 3aKpPU-
moMmy pieuaxy wmamna

1.2 00641011 1 00/10HHI KAHABKH

Tunm kaHaBOK, IO 3aCTOCOBYIOTBHCS Yy BIAKPHUTHUX IITaMIax, MOKa3aHi Ha
puc. 1.11.

KanaBka tumy | 3a0e3mnedye BemuKy CTIMKICTh BHCTYITy (MicTKa) Tak SK
BEPXHS MOJIOBMHA IIITaMIIa POTPiBa€THCS MEHIIe, HIXK HAXKHSI.
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Pucynox 1.11 —Tunu obnoiinux xanagok

Mara3uH BUCOTOIO hl MOJKHA BUKOHATH B HWKHIN MOJOBHMHI mTamna. Ta-



KW BapiaHT JIOLIIBHUM NpH oOpi3aHHI 00JI0I0 3 TOBOPOTOM TOKOBKH, TOOTO B
MOJIOKEHH1, 3BOPOTHOMY TOJIOKEHHIO TIOKOBKM B KIHI[EBOMY pPiBYaKy IITamria,
Tak sk OakaHe yKJIaJaHHs MMOKOBKM Ha MaTpHIll IMJIOCKOI CTOPOHOIO 0011010, a
TaKOX Y TOMY BHUIIaJIKy, SIKIIIO IMOKOBKA IIJIKOM PO3MIIIY€EThCSI B HUXKHIN TMOJIO-
BUHI LITaMIIa.

Kanasky tumy || pexoMeHyeTbcsi BAKOPUCTOBYBATH B TUX BUMAAKaX, KOJIU
MMOKOBKY HE MOJKHA BIJIITAMITYBaTH 3 HOPMaJIBHUM OOJIOEM, HAPUKIIAJ, KON
3a yMOBaMH BUPOOHMIITBA HEe MOXXHA 3AIMCHUTH TOYHY BIAPI3KY 3aroTOBKH i
00’ €M 3arOTOBKH CHIJIBHO KOJUBA€ThCs. KaHaBKy IIbOTO THITY 3aCTOCOBYIOTH JJISI
30i7bIIeHHs. 00’ €My MaraswHa Mpu MTaMIlyBaHHI CKIAQIHUX MOKOBOK. J[is mo-
KOBOK TOJIOBXeHOi (hopmu 00110iHY KaHaBKy Tumy |l ciig 3acTocoByBaTH, SKIIO
3aroTiBeNbHI piBYaKW He 3a0e3MeUyr0Th PO3MO/IiTy MeTaly BilMOBIIHO IO TUIO-
LIMH MONEPEeYHUX nepepiziB MOKoBKU. Tomy kaHaBky Tuny |l momyckaeTbcs Bu-
KOHYBaTH Ha OKpPeMUX [IJSHKax KOHTYpY, Jie 3aroTiBejbHI oreparlii He 3a0e3-
NeYyI0Th BUJIAJIEHHS] HAIJIUIIKY MeTaly Y BUXiAHIHM 3aroToBili. OCHOBHY Xk Yac-
TUHY KOHTYpY KIHIIEBOTO piBuaka OCHAIIyI0Th kaHaBkoro Tuity |. [llupuny mic-
TKa B HWKHIN TMOJOBUHI IITaMma 30UIBIIYIOTh 3 METOIO IMiABHUIIEHHS CTIAKOCTI
MICTKa 1 JIJIst O1TBII 3pYyYHOI YKIJIQJIKH TTOKOBKU Ha MOSICOK 00pi3aHO0l MaTpHIIL.

KanaBky Tumy |l 3acTocoBytoTh B TOMy BHMNAAKY, SKIIO HEOOXITHO Pi3KO
MiIBAIIATH OIIp Tedii MeTaly Ha JesSKUX MUITHKaX KiHIIEBOTO piBUaka, 3 TUM
100 3a0e3neunTy 3aroBHEHHS TTUOOKHX 1 CKIaJHUX MOPOXHUH mTamna. [Ipu
IIbOMY Ha YaCTHHI 3arOTOBKH Iepef0adaroTh 301IbIIICHUA HAJJTUIIIOK METaly.
KanaBky 1iporo tumy nependadaroTh Ha OKpeMUX OUISTHKaX KOHTYpPY Qirypu pi-
BUaKa.

VY kanaBui tuny |V BiacyTHIA Mara3uH A 00JIO0, a 3aJIMIIAETHCS TUTBKU
TJIbMYIOUHA MICTOK 3 HaxuioM. KaHaBKy I[bOTO THITY 3aCTOCOBYIOTH JIJISI KPYT-
JUX B TJIaHI MOKOBOK, K1 3a3BUYail IITaMITyIOTh i3 3aCTOCYBAaHHSIM TLIbKH KiH-
[IeBOr0 piBuaka (MaJoBiIXOHE IITAMITyBaHHS).

VY Tabin. 1.2HaBeaeHO peKOMEHAOBaHI pO3MIipH 1 IOl S00.K. MonepeyHo-
ro nepepizy M 00JIOMHOT KaHABKU THUITY .

ToBuIMHY 001010 Ha MICTKY peKOMEHAYEThCS BUSHAUUTH B 3aJI€KHOCTI BiJ
(hopMU ITOKOBKH B TUTaHi:

JUISI TIOKOBOK JIOBIJIBHOT (pOPMH 3 TTOIIEIO MTOTIepeYHOro nepepizy Fi:

h, =0.015,/F;
I KBaApPaTHUX ITOKOBOK 31 CTOPOHOIO KBaJIpaTa An:

h, =0.015A :

JUISL KPYTJIUX TTOKOBOK AiameTpoM Dr:

h, =0.015D, :



OKpyrnuBILIK pe3yJsbTaT, MiaAOuparoTh o Tabn. 1.2 HalOnmkye 3HAaYeHHS
ho 1 BU3Ha4al0Th HOMEp KaHaBKH, a OTXKE, 1 1HIII PO3MipH KaHABKH:

h, R, bb.

Slkimo GBI CKIaAHUN elleMEeHT IepeBakae B 3arayibHil (popMi MTOKOBKH,
TO PEKOMEHIYETHCS B3JIOBX BCHOTO IMEpHMeTpa KiHIIEBOIO piBYaKa 3acTOCOBY-
BaTU OOJIOWHYIO KaHaBKy OJHAKOBOI IIMPUHH BiANOBiIHO A0 (Gopmu momepey-
HOTO TIepepi3y I[bOTO CKJIAJTHOTO eJeMEHTY. SIKIO K OIIbIN CKIaJHUN eIeMEeHT
MOKOBKH CTaHOBHTH IMOPIBHSHO HEBENUKY 11 4acTUHY (32 BEIMYHMHOIO TUIOIII B
TUTaHi), TO ISl HBOTO MOYHa BCTAHOBHUTH OUTBIINY IIUPHUHY OOJIOMHOW KaHaBKH
BIIMOBIAHO 710 OpPMHU HOTO MOMEPEeUHOro Mepepily, HiK Ha pellTi mepuMeTpy
nokoBky (nuB. b1 by. a Takox b'i b;' Ha puc. 1.13).

Tabnuys 1.2 —Posmipu (mm) obnotinux xanaseox muny | (ous. puc. 1.11)

ho | hy R npu rmubwuni pi- | Homep kaHaBKM B 3aJIeXKHOCTI Bifl JOPMO3MIHH
BYaKa, MM NIpY IITaMITyBaHH|
1) mramity- 2) mTamiy- | 3) mramimyBaH-
BaHHS Oca- BaHHS BHJIAB- HSI TIOKOBOK
JDKEHHSIM 200 JFOBaHHSIM cKJaHo1 op-
OCa/PKEHHSIM 3 | TIOKOBOK HE MU 3 eJIeMEeH-
eJIeMeHTaMu | CKJIQJHOI )O- | TaMU IO BAXKKO
E BUIABITIOBAHHS pMH 3aIOBHIOFOTHCSI
% (cMm. puc. 1.12.| (puc. 1.12.a) | Ta rUOOKMMHU
> a) MOPOYKHHUHAMHU
§ - (puc. 1.12.B)
2 o < o |b b |[S6.|b |y |S6.|b | b | S06.k
N | < 2
° o . K, K, , CM
N N o cm® cm®
1 |06 |3 1 1 15 6 18 05% |20| 0618 |22 ]| 0.74
2 108 |3 1 15| 15 6 20 0.6% |22 0.77/9 |25 | 0.88
3 |1 3 1 15| 2 | 7 22 08 8 25 0.910| 28| 1.04
4 |16 | 35| 1 15 2| 8 22 108D |25)|1.13/11| 30| 1.55
5 |2 4 1.5 2 25 9 25 1.3610 | 28| 1.53 12| 32 | 1.77
6 |3 5 1.5 2 295 10, 28 2.012| 32| 2.33 14 | 38 | 2.78
7 |4 6 2 25| 3 11| 30 2.6814 | 38| 3.44/16 | 42| 3.85
8 |5 7 2 25| 3 12| 32 3.4315| 40| 4.34/18 | 46 | 5.06
9 |6 8 2.5 3 3.5 13| 3% 4.3516| 42| 5.3 | 20 50 6.42
10 | 8 10 | 3 35| 4 14| 38 6.018 | 46| 7.45 22| 55| 9.03
11|10 | 12 | 3 35| 4 15| 40 7.6820 | 50| 9.88 25 | 60 | 12.08

SIKIIO KOHTYp KaHaBKH, SIKAH MOOYJOBaHO Ha MOBEPXHI IITaMITy B3I0BXK
KOHTYpPY TOKOBKH B IIJIaHI, BUXOJUTh 0AraTOCTYIIHYACTHUM 1 CKJIaIHOI (OopMH,
TO 13 METOIO MOTO CIPOIICHHS PEKOMEHAYEThCS MPUUHATY 3a Tabu. 1.23aranbHy




mpuHy b + b; BUTpuMyBaTu nuiile Ha AeSKUX IiJISTHKAX KOHTYPY, a Ha 1HIIUX
JISTHKaX KOHTYPY 3arajibHa IIMpUHA KaHaBKU MOBUHHA OyTH OijibIie HixK b + by

(puc. 1.12).
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Pucynox 1.12 —LllmamnyeaHHﬂ ocaooicennsam (a) i euoasmrosarnnsm (6 i )

-6 ¢
A

Posmipu kanaBok turmiB |l i Il BcTanoBmroIOTH 3a Taba. 1.2 fkanaBka HO-
Mep 3 [0 TOpHU30HTAa); po3Mipu KaHaBoK Tumy |V —Takox 3a Tabda. 1.2 osoH-
Ka JIJIsl KaHaBKU HOMep 2).

006’em Vj obsioro (0e3 BpaxyBaHHSI BHYTPIIIIHBOI TUTIBKA) MOXIIUBO BCTa-
HOBUTH SIK TOOYTOK CepeIHBO1 IO HOTo MOTIEpedHOTO Mepepi3y Ha JTOBXKUHY
JiHIT, 10 MPOXOJUTh Yepe3 LEHTPHU TsHKIHHS MOMepeyHux mnepepiziB 00100 ado
MPpUOJIM3HO 32 POPMYIIOIO:

VO :SOPn1

ne P, — mepuMeTp MOKOBKH 3a JIIHI€I0 PO3HIMY, MM.

J1J1s1 TOKOBOK 13 Baroro MeHIe 3 KT 3aMicTh nmepuMeTpa P, B po3paxyHKax
BUKOPHCTOBYIOTh TIEPUMETP IO IEHTPY TSDKIHHSA 0O0JIO0, IO 3HAXOIUTHCS Ha
Bifcrani (b + by)/2 Bin kpaiiHboi ToukM KOHTYpY MokoBKH. CepeHs TIoIna mo-
NepevHoro nepepizy 00JI0t0:

S, =€05,,,

ne & —KoedillieHT, 1110 BpaxoBY€E CTYMiHb 3alIOBHEHHS 00JIOMHOI KaHABKH;
3aJIeKHUTh Bij hopMu MOKOBKU (a00 eleMeHTY IMOKOBKH) i CKJIaJHOCTI MEPETHHIB
(tabin. 1.3); Sv6.x — mIola MOMEepPeYHOro nepepizy o0JOMHOT KaHaBKU I Ka-
HABOK TUMYy | BCTaHOBIIOIOTH 3a Tabs. 1.2a60 aJisi KaHABOK IHIIUX THUIIIB — Bij-
MOBIJTHUM PO3PaXyHKOM.
Otpumanuit 06'em 06si0t0 Vj. 32 HOpMyJIO0 HaBEJCHOIO BUIIE, IJIS BaX-
KHX MIOKOBOK MOJKHA Jielo 30unbiiuTh (mpubnusHo Ha 20%).
K10 Ha OKpeMHX AUISIHKax KIHLIEBOI'O piBYaKa BUKOPUCTAHO OOJIOMHY



KaHaBKy JJIsi 00JIOI0 3MIHHOI IIMPUHHU abo pi3HOI BHUCOTH, Ciif 00’e€M 00JI0r0
PO3paxoByBaTU SIK CyMy 00’ €MiB HOro 4yacTuH, O1JIs1 pi3HUX eJIeMEeHTIB MOKOBKH,
IIpU BCTAHOBJICHH1 V( JJISI KOXKHOTO €JIeMEHTY HEeOOXiTHO IMTACTaBSATH BiAMOBI-
TTHI IOMY €JIEMeHTY 3HaueHHs 06.x, P, 1 &.

Tabnuys 1.3 —3uauennsa xoegiyicnma & 3anoenenns o0b6aOUHOI KaHABKU
(npu suxopucmanni posmipis, Hasedenux ¢ mabn. 1.2)

I'pyna mokoBku | Bara mokoBkw, Homep xaHaBKH 1O TOpH30HTAII
& 1 2 3

Jlo 1 0.4 0.5 0.6

I3 noooeorce- 1-5 0.5 0.6 0.7

HO1M0 8icClo Binpme 5 0.6 0.7 0.8

Jlo 1 0.3 0.4 0.5

Kpyeni 6 nnani 1-5 0.4 0.5 0.6

binpie 5 0.5 0.6 0.7

Pucynox 1.13 —Obnotina xanaska i3 pizHOW WUPUHOIO 015 PI3HUX eJleMeHmi8
pisuaxa; b>b', b1> b1’



1.3 PexomMenaanii mo po3paxyHKy BHXiJHOI 3aroTOBKH i mepexojiB
IITAMIIyBAHHSI MOKOBOK Pi3HUX KOHIrypauii

[Ipu BubGOpI piBUaKiB MOJOTOBUX IITAMIIiB PEKOMEHAYEThCS MOTEPEIHBO
BUBUUTH, SIK IITAMITYIOTh TTOKOBKHU 13 PO3MOALIIOM MeTally, aHAJIOT1YHUM JI0 Ja-
HOT TTOKOBKH 1 TaKO1 K Baru 1 TUTBKH MiCIIs IBOTO MPUCTYIUTH 10 BHOOPY piBUa-
kiB. Jlasmi HeoOXiTHO HAMITHUTH PO3MOJILT BCIX PiBYaKiB B OJTHOMY IITamIIi. SIKIIIo
BCl 3aroTiBesibHI M IITaMITyBajbHi piBUakd HE PO3MILIYIOTHCS B OJIHOMY IIITaM-
I, TO PEKOMEHY€EThCSI MITAMITyBaTH B JIBOX INITAaMIIax, 110 BCTAHOBJICHI HA Psi-
JIOM CTOSTYMX MoOJIoTaX. baxaHo 37ificHIOBaTH TaKuid MPOIIeC TIPH OJHOMY Harpi-
BaHHI 3arOTOBKH 1 3 JOTPUMaHHSM 3aco0iB MeXaHi3allii Jyis MBUAKOI mepenadi
3arOoTOBKH 13 MOJIOTa Ha MOJIOT.

[IITamnyBaHHS Ha ABOX MOJIOTax 3IiHCHIOIOTH TaKOX B TOMY BHUIIAJIKY,
AKIIO TTOKOBKa Mae ckiagHy (opmy. Tomy 3CyB MOJOBUHM IITaMIy TOBHUHEH
OyTH MiHIMaJIBHUM, a PO3TalllyBaHHs IITAMITyBaJbHUX PiBUAKiB B JBOX OKPEMHUX
mTammnax — [eHTpaibHe.

IToxoBku 1 rpynu. l-a migrpyna. ®opmMa MoKoBKH BHU3HA4Ya€ BUOIP TOTO
YH 1HIIOTO piBYaka abo KoMOiHaril piB4yakiB. [Ipu BuOOpi piBUaKiB BUKOPHUCTO-
BYIOTh TaK 3BaHy pO3paxyHKOBY 3arOoTOBKY, €MIOpPU MEPETHHIB PO3PaxyHKOBOI
3arOTOBKH 1 KOe(DiL1€HTH MiIKOYYBaHHS.

[ToGynoBa po3paxyHKOBOI 3aroTOBKH 1 €MIOpH NEpeTHHIB. Po3paxyHKo-
BOIO HA3WBAIOTh YMOBHY 3aroTOBKY 13 KPYIJIMMH TIOTIEPEYHUMH TEePETUHAMH,
TUIONII SIKMX TOPIBHIOIOTh CyMapHIW IUIOINII BiAMOBIIHUX TEPETHUHIB MOKOBKH i
obJoto (puc. 1.14):

83 :SH +2[S(7 :SH +2g[805.](.

ne S, — IJIoIa MOMEePEeUHOro MepeTuHy Po3paxyHKOBOI 3arOTOBKH B JI0-
BUTBHOMY MicCIli; S, — TUIOIIA MOMEPEYHOro TMepepily MOKOBKH B JOBUIBHOMY
MicCIIi, 10 po3paxoBaHa 3a HOPMaJbHUMH PO3MipaMH 13 JOaBaHHSAM 1O BEpPTH-
KaJIbHUX PO3MIpIB MOJIOBUHU JOJATHOTO BIAXWUIIEHHS, S, — IUJIOIIA MEPEeTUHY
obnoto; S, — IUIoLIAa MepeTUHy 0O0JIONHOT KaHaBKH, SIKa BCTAHOBIIOETHCS 3a

Tabn. 1.2.
JliameTp po3paxyHKOBOI 3arOTOBKU B OYyJIlb SIKOMY MEpPEeTHHI BCTAHOBIIIO-
I0Th 13 PIBHSIHHSL:

rld?
4

=S,; d, = 1130S, .

Po3paxyBaBim psia 3HaueHb d., JUIsl XapaKTepHUX NMONEePEeYyHUX NepeTHHIB

MTOKOBKH, BIJIKJIQJIAfOTh BIAPI3KK OTPUMAHUX JIIaMETPIB IO JIHISAM TUIOIIUH ITUX
MEePETHHIB, PO3MOIIIMB X CHMETPUYHO MO BIJHOIIEHHIO JIO BiCi 1 3'€HAaB IIO-
CIIZIOBHO TIO JIJISTHKAX MPSIMUMHM JIIHISIMUA XapaKTepHI TOYKU, OTPUMYIOTh Kpec-



JIEHUK PO3PaxyHKOBOI 3ar0TOBKHM a00 eIMopy MPUBEIEHUX JllaMeTpiB.
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Pucynox 1.14 —Enemenmapna po3paxynkosea 3a20moeka i eniopa ii nepemunia
(no A.B. Pebenvckomy)
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3o00pakeHHsI PO3PaxXyHKOBOI 3arOTOBKM PEKOMEHIY€ThCS BUKOHYBATH B
macmTabi 1:1. Skmo mo oparHaTaM BimkiacTd B MaciiTadi M BeIMYWHU TUTOI]
XapaKTEepHUX MMEePETUHIB S, B BUIJIAI BIIPI3KiB, PIBHUX:

=S,

TO, 3’ €JHABIIM KIHI[I WX BIAPI3KIB, OTPUMAEMO EMIOPY MOMEePEeUHUX Ie-
PEeTHHIB pO3paxyHKOBOI 3aroToBku. [Lmomii okpemMux ii ejlemMeHTIB, TOMHOXeH1
Ha NpuHATUNA MacmTad M, sSBISAIOTH cO00K0 00’ €MU BIAMOBIIHUX €JIEMEHTIB
PO3paxyHKOBOI 3arOTOBKU:

Vy =FyIM,

ne V, —o0’em 1000ro x-ro eIeMeHTy pO3paxyHKOBOI 3arOTOBKH; F,, —

TJIOIIIA BiJTIOBITHOTO €JIEMEHTY S0P NIEPETHHIB.
O06’ eM Bci€l po3paxyHKOBOI 3arOTOBKH JIOPiBHIOE

V,=F, M.



CepeHbOIO PO3PAaXyHKOBOK 3arOTOBKO HA3WBAIOTh IWJIIHAD JiaMeT-
JOBXXKHUHOIO, sIKa TOPIBHIOE JIOBXKWHI MOKOBKH (I, =1, ), i 00’emoM V

n.06 1

poMm d

cp?
KU TOpIBHIOE cyMi 00’ €MiB MOKOBKH V, 1 0071010 V.,

IImoma nepeTuHy cepeaHbOl pO3paxyHKOBOI 3arOTOBKH:

Vn.() _V
S, =-mt =2

n |3

JliameTp cepeHbOI pO3paxXyHKOBOI 3arOTOBKH

d,, = 1130/s,, .

OG’em cepeaHBOT PO3PaXyHKOBOI 3arOTOBKHU 1 il JllaMeTp MOXHa TaKOX
BCTAHOBHUTH, i3 BUKOPHCTAHHSM €MIOPHU TOMEPEYHUX IMEePEeTHHIB, MOMEePEeIHbO
3HAWIIOBIIM 11 oIy F, .

Bucora emntopu cepeHbOr0 MepeTuHy

-5
L,

hS.CP

[Tnomra nepeTrHy cepeaHbOI PO3paXyHKOBOT 3arOTOBKH 3 €IIOpH IoTepe-
YHUX TIEPETUHIB
S, =hyep (M.
[Ipu 1pomy B Oyap SIKOMY HampsiMKy Bici emopu (3a JiHiero abcIuc)
npuiiHaTo 6patu macitad 1:1.

HactrHa po3paxyHKOBOI 3aroTOBKH, B Mexax siIKoi d., > d_, Ha3WBalOTh

cp?

roJIoBKOI0. YacTHaA po3paxyHKOBOI 3arOTOBKH, B Mexax sikoi d, <d_ , Ha3uBa-

cp?
I0Th CTPUKHEM.
Pi3HicTh 00’ €MiB TONOBKH V, U CepelHbOl 3arOTOBKH B MEKax T'OJOBKH

HA3WBAaIOTh HEJOCTATHIM 00’ €MOM:

mid?
Uy :Vr - 4 D]F )
Jie V. BCTaHOBJIOKOTH SIK 00’ €M Tijia 00epTaHHS.
3HaueHHS U, 1HOJI 3py4HIillle BCTAHOBJIIOBATH Yepe3 HEJOCTATHIO IJIOLLY
f. TOJOBKM €IMOpU NEePETUHIB:



v, =f.IM.

Pi3HicTh 00’ €eMiB cepe/THbOI 3arOTOBKUA B MEXKaxX CTPHXKHS 1 CTPYDKHS Ha-
3UBAIOTh HAJIJIMIIIKOBUM 00’ €MOM:

2
= 4 D]c _Vc

U(,‘

Jie U, BCTAHOBJIIOIOTH SIK 00’ €M TiJ1a 00epTaHHS.
3HavyeHHs U, 1HOI 3py4YHIillle BCTAHOBIIOBATH Yepe3 HAJIUIIKOBY IJIOILY
f. CTPHMXKHS eopu:

v, =f. M.
Slk1110 ros0BKa MOKOBKH 13 OTBOPOM ab0 MOPOKHUHOIO Ma€ Ha emopi po-

3paxyHKOBOI 3aroToBku pi3ky ¢opmy (puc. 1.15),To Taky emopy HeoOXimHO
MIPUBECTH 10 IJIaBHOI popmH, 30epirarour 00’ €M He3MIHHUM.

Tmox

91

1 —entopa oiamempis, 2 —npusedena entopa oiamempie
Pucynok 1.15 —Ilpusedennsn pospaxyHkogoi 3a2omosxu i3 pizkoro ¢opmoro 2o-
JIOBKU 00 NNAHOI (hopmu

BcranoBuBIIM HalOUIBITY BUCOTY emopu h

omax ?

JIETKO HaXOAATh BIJIIOBI-
JTHUW HaOUIBIINK TiaMeTp pO3paxyHKOBOI 3arOTOBKH:

dmax = 1'13|ZL/ Smax = 11 h3max ENI '

KoHyCHICTb CTpHXHS:

[IpyuyomMy SIKIIIO KOHTYpP CTPUIKHSI HAKpECJIeHO JIOMaHOI ab0o KPHUBOIO Jii-
Hi€l0, ab0 CTpUIKEHb Ma€ BUCTYIH, TO Ji BCTAHOBJICHHS PO3MIPY Mepexoy
CTPVIKHSI B TOJIOBKY d, HEOOXiAHO MPUBECTU CTPUKEHb PO3PaXyHKOBOI 3aroTo-

BKH JI0 BUJIy YCI4€HOT'0 KOHYCY, KOPUCTYIOUUCH (HOPMYJIOIO:



d, = 3.82EI\|/—C— 07502, - 050,

min
C

ne d.;, HalMeHIIWH JiaMeTp po3paxyHKOBOI 3aTOTOBKH.
Yacrime d, 3py4Hille BCTaHOBJIIOBATH 3a JOINOMOIOIO €IIOpHU MoIepe-
yHUX nepepiziB. [Ipu uboMy HE0OXiJHO MaTH Ha yBa3i, 11O

d, =1130/s, =113/h, M

1 10 emopy Ha IUISTHIN CTPUXKHS MOXKHA MPUBECTH 10 GopMU Tpameii, Toai h,
BCTaHOBITIOIOTH 3a (POPMYJIOHO:

ne F,. — Iuiolia NpyuBeIeHOl eMopy CTPKHS; h,,,, — auB. puc. 1.14.

Po3paxyHKOBY 3aroToBKY 13 OJHI€I0 T'OJIOBKOIO 1 OJHOCTOPOHHE pO3Ta-
IIIOBAaHUM CTPHKHEM Ha3WBAIOTh €JIEMEHTAPHOIO PO3PaXyHKOBOIO 3arOTOBKOIO.
[it 6yne BimmoBinaté enemeHTapHa emopa nepeTrHiB. CKIaHOIO € Taka po3pa-
XyHKOBa 3aroTOBKa, SIKa CKJIAJA€ThCS 13 OJIHIE] TOJOBKHU 1 JIBOXCTOPOHHBOTO
cTpukHs 260 ABOX 1 OiybIlle royioBoK. BignoBigHo ckinagHoro Oyje 1 emtopa me-
PETHHIB JIJIs1 [IMX PO3paxyHKOBUX 3aroToBok (puc. 1.16i 1.17).
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Pucynox 1.16 —IIpusedenns cknaouoi eniopu 20106Ku — 080CHMOPOHHLO2O
CMPUINCHA 00 080X eleMEeHMAPHUX
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Pucynox 1.17 —lIpusedenns cknaouoi eniopu cmpudicus iz 080mMa 20108KAMU OO0
080X enemMeHmapHux

CkiazHy po3paxyHKOBY 3aroTOBKY 1 BIAMOBIHO CKJIAAHY €Itopy Iepe-
THHIB MOXXHa TIPEJACTAaBUTH B BUTJISIAL PSJIy €JIeMEHTapHUX, OOy yBaBIIX JIiHIT
pO3iy:

1. Slkmo po3paxyHKOBa 3aroTOBKa 1 emropa sIBISIOTH COOOI0 TOJIOBKY 13
nBoma cTprkHsIME (muB. puc. 1.16),To ciij 3HalTH Taky BifCTaHb X, Ha JIOB-
HUHI SIKOI HEJJOCTaTHS YacTHUHA 00 €My TOJIOBKH JOPiBHIOBaIach OW HaAJJTUIIKO-
BOMY 00’ €My JOTHYHOTO CTpUXHS (U, =U,.). [TonoxeHHs 1i€l JiHIl po3moiny
MIPOCTIillle 3HAWTH Ha eIopi MepeTHHIB, TaK K HEOoOXITHO JOTPUMYBATHUCH PIB-
HocTi oy f, = f,..

Bu3HauuBIIM TaKUM YMHOM JIiHIIO PO3/LILY, OTPUMAEMO 1Bl eJleMEHTapHi
eMIOpH 3 JOBXKUHAMHU |,y 1 1, .

2. SIkuio po3paxyHKOBa 3aroToBKa 1 BIJMOBIAHO eItopa IepepisiB sABIs-
I0Th COOOI0 CTPUIKEHD 3 IBOMA FOJIOBKAMU MPH HE3HAYHIH KOHYCHOCTI CTPUKHS,
T0O6TO K <01, TO CIiJl PO3MOAUTMTH HAJIMIIKOBUNA 00 €M 3 TaKUM pPO3paxyH-
KOM, 1100 BIJCYTHIN 00'€M B rOJIOBLI U;, JOPIBHIOBaB HAJJIMIIKOBOIO 00’ €My
U, Ha NUISHIN [IyKaHOI MOBXWHHU CTEPXKHS, TPUYOMY BH3HAYATH TOJIOKCHHS
JiHIT pO31LTY X peKOMEHIYEThCS 3 PIBHOCTI IO HA emropi nepeTuHiB f, = f, ..

3. Ilpm HasBHOCTI MABOX TOJOBOK 1 CTPWXKHS 3 KOHYCHicTIO K > 01
(puc. 1.18) cnig aist 3HaXOOKEHHS JIHIT PO3aiay BiAKIACTH Bif MiHIMaabHOTO
nepepizy po3paxyHKOBOI 3aroTOBKM BifICTaHb, piBHY d,, 1 OTpUMaTH TaKUM
TYYHUM TIPUHOMOM JIB1 JTiJISTHKH.

min ?



JInst uX IUISSHOK BU3HAYAIOTh Cepe/iHl MEepeTHHHU, BUXOASYH 3 00’ €eMiB
a0, 1110 TIPOCTillle, 3 TUTOI IUX JiISHOK Ha eMopi MepeTHHIB.

Y ToMmy BHMaAKy, KOJU T'OJIOBKH PO3PaxXyHKOBOI 3arOTOBKH JIOCUThH OJIH-
3bKO PO3TaIlIOBaHi OJIHA JIO OJJHOT, MOYKHA IIITXOM YCepeIHEHHS IPUBECTH X JI0
OJTHI€T TOJIOBKH.

¥
ré’f' f Vir
T —r ~ N\
& ‘ I *
O i1l | ]
="y ' fi .il 1 S L&
g ot {Imin [rn>ur [N T
A -EZ r b Lir Ly
h'rﬂ —
«a—'{'?:?___,..].. {13 o
I ¥i¢ '

Pucynok 1.18 —Ilpusedenns cknaonoi 3acomosku (entopu) 06i 2onosku —
CMPUNCEHb 00 eNleMEeHMAPHUX PO3PAXYHKOBUX 3A20MOBOK 0N 8UNAOKY KOIU
cmpudicerv mae snaunuil yxun (1 —ninis po3oiny)

4. SIkmo Ha po3paxyHKOBIN 3aroTOBLI € MeXa, BiJ KOl OUYNHAETHCS KO-
HycHIcTh K > 01, TO L0 MeXY CJiJ BBaXXaTH JIiHIEO po3auty. s oTpuMaHHs
JBOX JIIJISHOK OYAYIOTh OKpeMi CepesiHI po3paxyHKOBI 3aroTOBKHM a00 Ha eIopi
nepepi3iB — OKpeMi eImopy cepeiHiX MepepisiB Mo JAiIsSTHKaX.

5. Slkmo po3paxyHKOBa 3aroToBKa 1 BIAMOBIIHO eIMopa MepepiziB MiCTATh
TpH 1 OLTIbIIIE TOJIOBKH, TO IPUBEACHHS TaKoi CKIJIAIHOI PO3paxyHKOBOI 3ar0TOB-
KU J10 Sy eleMEeHTapHUX MPOBOJSATH BiAMOBIAHO 10 OCHOBHOTO MPUHIUITY PO-
3MOIUTY HAJTUIIIKOBOTO 00’ €My CTPHMIXKHS MIXK BiJICYTHIMH 00’ €MOM T'OJIOBKH.

6. JI;1s1 3aroTOBOK 3 TpbOMA i OiJIbIIIe TOIOBKAMU, AESKi TUISTHKH CTPYDKHS
SIKi MalOTh KOHYCHICTh K > 01, MpUBEIEHHS 10 eJIeMEHTapHUX PO3PaxXyHKOBHUX
3ar0TOBOK TMPOBOISTH 3 ypaxyBaHHSM BKa3iBKH II. 3.

KoedimienT miakodyBaHHs. BiAmoBigHO 10 OTpUMaHUX PO3MipiB po3pa-
XYHKOBOI 3arOTOBKHM MOKHA BU3HAUYMUTH 3arajibHUN KOeIllieHT MiAKOUyBaHHS

MosxnuBi 3HaueHHs KoedilieHTa MiAKOYyBaHHS Ui OKPEMHUX piBUYaKiB
HaBejeHl B Ta0i. 1.4.

Bubip 3aroriBensHux piBuakis. [Ipu mrammyBaHHi MOKOBOK 14 miarpymnu
3aCTOCOBYIOTHCSI 3aroTiBesIbHI piBYaKku: (OpMyBalbHHM, MiJKOUyBaJIbHUMA Bij-



KPUTHH 1 3aKpUTHi 1 TpoTsokHUN. KoMOiHallito piBUyakiB BUOMPAIOTh TAKUM YH-
HOM, 11100

KHO = KHPI

ne K, nopiBHIO€ noOyTKy K, oOpaHux piBuakiB. Hampukman skio o6-
paHi piBUaKU: MiJKOUyBaTbHUHN 3aKPUTHIA, TOTIEPEAHIN 1 KIHIIEBHH, TO

K,, =16(11[105=18.

Tabnuya 1.4 —3uauenna koeghiyienma niokoyysanHsa pieuaxis

PiBuak KoedinieHnT migkouyBaHHs
dopmyBaTbHUN 1.2
[TinkouyBanbHUN BiIKpHU- 1.3
TUU
[TinkouyBanbHUN  3aKpH- 1.6
TUU
ITonepenniit 11
Kinnesuii 1.05

ITpu K, = 1.8 HeobxinHo 3acTOCOBYBaTH IPOTSIHKHKI piBUaK.

[Ipu BuOGOpI 3aroTiBeIbHUX PiBYaKiB KEPYIOTHCS TAKUMHU MPaBUIIAMHU:
1. SIkmo po3paxyHKOBa 3aroTOBKa eleMEHTapHa, TO 3aroTiBelIbHI piBYaKu
BUOMPAIOTh 0e3MmocepeTHhO 3 po3paxyHKy K. [Ipu HasBHOCTI Ha pO3paxyHKO-

Bilf 3aTOTOBIII BUCTYTIB 3i CITiBBITHOIIICHHIM d—e =12 a6o ronoBku CKIATHOT
min
bopMHU peKOMEHIY€EThCS, KPiM MPOTSHKHOTO piBYaka (SIKIIO 3a pPO3paxyHKOM BiH
HeoOXiIHMIA), 3aCTOCOBYBATH Iile (hOpMYBaIbHUM 1 MiAKOYYBaIbHUN BiIKPUTOTO
THUITY.
2. Ilpu cxnaaHiii po3paxyHKOBOI 3arOTOBKH 13 3arallbHUM JJis BCIX JijIs-
HOK Cepe/iHiM mepepizoM d, BHM3HAYalOTh 3aroTiBENIbHI PIBYAKU IS KOXKHOI

eJIeMEHTapHOI PO3paxyHKOBOI 3arO0TOBKH 1 BUOMPAIOTh HAWOIIBII TPYIOMICTKUMA
npouec. Hanpukian, sKIo 1jisi TpbOX AUISTHOK CKIIaIHOT eMOpY BIATOBIAHO TO-
TPiOHO 3 PO3paxyHKY MPOTSHKHUN MiAKOYYBaJIbHUM BIAKPUTHN 1 MiJKOYyBasb-
HUH 3aKpUTHN piBUAKH, TO JIJISI PO3PAaXyHKOBOI 3aTOTOBKH B IIIJIOMY CIiJ 3aCTO-
COBYBATH MPOTSKHUH 1 MIAKOUYBaJIbHUN 3aKPUTHI piBUAKHU.

Sximo 3a po3paxyHKOM IS BCIX NUISHOK BUXOJIWUTH TiJTBKHA TPOTSIKHUAN
piBUak, To i3 MeTor0 (Qikcarlii BiACTaHeW MK TOJOBKaMU PEKOMEHIYEThCS 3a-
CTOCOBYBATH IIe (hOPMYBaJIbHUN 200 MiAKOUYyBaTbHUN BiIKPUTHMA PiBUAKH.

3. IIpu cknaaHiii po3paxyHKOBIH 3aroTOBI 3 PI3HUMH CepeaHIMH Mepepi-
3aMH TI0 IUISTHKAaX 3aroTiBesIbHI piBYaKU BU3HAYAIOTH ISl KOYKHOI eleMeHTapHOT
PO3paxyHKOBOI 3arOTOBKH, BUXOJISIYH 3 1i MAKCUMAJILHOTO 1 CEpeTHbOTO JllaMeT-



