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1 BCTYII. MEXAHI3ANIA I ABTOMATHU3AIIA
3BAPIOBAJIBHUX ITPOLECIB

Meroro  BHKJIQAaHHS  HABYajdbHOI  JUCHUILIIHK  «JlomOMiKHE
obnagHaHHS 3BapIOBAJILHOTO BUPOOHUIITBA» € MiATOTOBKA
BHUCOKOKBami(ikoBaHux (axiBuiB y Tamy3i 3BaplOBaHHs, 3AaTHHX [0
PO3pO0OKH €PEKTUBHUX TEXHOJOITYHUX MPOIIECIB HA OCHOBI 3aCTOCYBaHHS 1
MOJIEpHI3allil CTaHIAPTHOrO JOMOMDKHOrO OO0JIaJHAHHS Ta MPOEKTYBaHHS
CIeIiaabHOI CKJIa1aIbHO-3BapIOBAIbHOT OCHACTKH.

3a JI0IOMOror0 CEepiHOr0 3BapIOBaIbHOIO YCTATKYBaHHS BaXKKO (200
HaBITh HEMOJXITHBO) 301MCHIOBATH KOMIIJICKCHY MeEXaHI3alIlio
3BapIOBAILHOrO BHPOOHWITBA. [l OO TMOTPIOHO IIe PSJ| MPHUCTPOIB 1
MEXaHi3MiB, I0 BHUKOHYIOTh, SIK JOHNOMDKHI oOIepallii 3BaprBajbHOIO
MpoIecy, Tak 1 Jeiki OCHOBHI — CKJIaJajbHI Ta 3BaproBalibHI, TOOTO
MOTPiIOHO JTOJIATKOBE MEXaHIYHE OOJIAJIHAHHS JUIS CKJIaJaHHs, 3BapIOBAHHS
Ta HATUIABJICHHS.

MexaHizamigs 1 aBTOMAaTH3allil € HAWBOXKIUBIIIAM  3ac000M
MIBUIIEHHS TPOAYKTUBHOCTI IpaIlli, TOJIIIIIEHHS SKOCTI Ta YMOB IIPAITi.

3BaproBaJIbHE BHUPOOHHUIITBO — KOMILIEKCHE BHPOOHHIITBO, IO
BKJIIOYa€ B ceOe OCHOBHI ormepamii (CKIaJaHHs, 3BaplOBaHHS, IIPaBKY,
TepMiuyHy OOpoOKYy 3BapHHX KOHCTPYKIIA 1 psA IHIINX), JOMOMDKHI
oreparii (TpaHCIIOPTHI, HaJIaroKyBalbHi, KOHTPOJIBHI TOIIO) Ta OMeparii
o0ciyroByBaHHS (PEMOHTHI Ta iH.).

HesBaproBanmpHi  omeparii B 3BaproBaJibHOMY  BHPOOHHIITBI
CTaHOBIIATH B cepeaHboMYy Omm3bko 70 % 3aranbHOi TPyOOMICTKOCTI poOiT
3BapIOBAEHUX IEXIB.

Kpim TOro, HaBiTh IpM BUKOHAHHI BJIACHE 3BAPIOBAIBHUX OIEpaIlii,
HEOOXiTHO 3/ifICHIOBATH MOIIOMDKHI NMPUHOMH 3 YCTaHOBKH, ITOBOPOTY 1
KaHTYBaHHS BUPOOiB, BCTAHOBJICHHS 3BapIOBATHPHOTO aBTOMAaTa Ha IOYATOK
mBa, 300py ¢uirocy i T.1. Ha BUKOHaHHS WX MPUMOMIB MIPHUITAa€ OIU3BKO
35 % TPYIOMICTKOCTI BJIaCHE 3BapPIOBAJILHUX OMNEpaLii.

3BiACH BHMIUIMBA€E, M0 MeXaHi3allsl 1 HaBITh aBTOMATH3alllsd TUIBKHU
caMoro TpoIleCcy 3BapIOBaHHA He 3MOXKE 3a0€3[EeYHTH BUCOKHHA pPIiBEHb
MeXaHi3allii 3BaproBAIbHUX 1EXiB 1 TOMY HaJ3BHYAITHO Ba)KITMBE 3HAUYCHHS
Ma€e KOMIUICKCHA MEXaHi3allisl 3BapIOBAIbHOTO BUPOOHUIITRA.



2 KIACU®IKAIIA JTOIOMI)KHOTI' O
OBJAJIHAHHA 3BAPIOBAJIBHOTI'O
BUPOBHHUIITBA

B ocHOBy HaBeneHOi Hibkue kiacudikaiii (tadm. 2.1) mokmaaeHo
MPUHIUN (QYHKIIOHATLHOTO MpU3HaUeHHS 00Ia qHaHHs. 3a €10 TOJOBHOO
O3HaKOI MeXaHiuHe 3BaploBajibHe 00NaJHAHHS PO3/UICHEe Ha TPU OCHOBHI
IPYITH, KOXKHA 3 SIKMX OXOILUTIOE KiJIbKa TUIIB 00J1aTHaHHSI.

Tabmuis 2.1 — Kiacudikaiis MeXaHIYHOTO 3BapHOBAJILHOIO
CTATKyBaHHSI
I'py-|®yskmionansHe

na | mpu3HAYCHHS

Twum obnagHaHHs

1 |36upanns A. Hatimrpocrimti TIePEHOCHI CKJIaaabH1
3BapHUX IIPUCTOCYBAHHS: CTpyOIMHHY, JIOMKpaTy,
KOHCTPYKIIii  1|yHIBepcaibHI 3BapIOBajibHI MPUCTOCYBAHHS Ta iH.
BHUPOOIB b. HemoBopoTHi CKIIaTaTbHi CTCH/IH Ta
(JTICTOBUX, KOHIYKTOPH.

KOPIYCHHX, B. HemoBoporHi CKJIaJaTbHO-3BaPIOBAJIbHI
0amKOBMX  Ta|KOHIYKTOPH Ta CTECHH.
1H.) I'. IloBopoTHi CKJIaJJaTbHO-3BaPIOBaJIbHI
KOHIYKTOpPH.
J1. 30upabHO-3BaprOBaIbHI KOMOAHHH.

2 |YcraHoBKa, A. HenmoBOpOTHI IpHUCTPOI: cTeNaxi, IITUTH, CTOJIH.
TTIOBOPOT i|b. KanTyBaui Ta mo3uiionepu.
obepTaHHs B. 3BaproBanbHi 00epTadi i MaHITYISTOPH.
BHpPOOIB, mo|l". PomukoBi crenau.

3Baporotecs  |I. [loBopoTHi cTomu.

E. ABToomeparop (MaHITyISTOPH AJIST JOTTOMIKHUX
pooir, ABTOMAaTHYHI 0araTokOOpIMHATHI
MEXaHi3MH)

3 |YcraHoBka i/A. Hecyui migiioMHO-TIOBOPOTHI KOJIOHHU.
nepemimenss |b. 3BaproBasbHi Bi3KH.

3paproBaibHUX |B. Cremianbni  mpuctpoi  anst  mepeMilieHHs
amapariB 3BaprOBAJIBHOL TOJIOBKH: KapeTKH,
(ros10BOK Ta iH.)|0araTOKOOpAWHATHI CYNOPTH, KOHTYpPHI, KOMIpHIi 1
T. [I.




I'pyna 1. CknaganbHe oOnafHAHHs NpH3HA4YeHe s (ikcyBaHHS i
3aKpIIJICHHS JeTanei, abo i By3JiB 1 3a0e3medeHHsT HeOOXI1HOT TOYHOCTI 1
SIKOCTi 310paHUX BUPOOIB 1 BUPOOIB, 110 3BAPIOIOTHCS 1 HATUTABIISIIOTHCS.

3amexHO  Bim  (YHKIIOHAJIBHOTO  MPHU3HAYECHHS  OOJIaJHAHHS
MOJIUISETECS HAa BJIACHO CKIAJajbHE, B SKOMY BHPOOJISIOTHCS TLTBKH
CKJIaJialibHi Omepallii, 1 CKllafaibHO-3BapIOBANIbHE, B SIKOMY BHPOOJSIOTHCS
He TUTBKH CKJIaJallbHi, ajne i omepalii 3BaploBaHHS Ta HAIUIABJICHHSI.

OO0OB'I3KOBHMH €JIEMEHTAMH BCIX CKJIAJIAIbHUX MPUCTPOIB € BCUISKI
¢ikcaropu i nputrckadi. o dhikcaTopiB BIAHOCATHCS:

- yropu (MOCTiiHi, TOBOPOTHI, BIIKK/IHI, BUCYBHI 1 3HOMHI);

- YCTaHOBYI MaJjbIli (IOCTIiiHI, BCTaBHI 1 BIZIKU]IHI);

- Ipu3MHU (3KOPCTKI 1 peryboBaHi);

- mabJIoHN.

J10 3aKpIIUTIOIYNX €JIEMEHTIB BITHOCATHC:

- TIPUTHCKAYi 3 PyYHHM MPHBOAOM (TBHHTOBI, BaXKiUIbHI, BaXKUIHHO-
I'BHHTOBI, €KCIIEHTPUKOBI);

- TpUTHUCKAadl 3 MEXaHI30BaHUM TMPHUBOAOM (ITHEBMATHYHI,
TiApaBIIivHi 1 MarHITHI).

[pyma 2. OGnagHaHHs, HpPU3HAYEHE JUIS YCTAHOBKH 1 IOBOPOTY
BHPOOiB, IO 3BAPIOIOTHCS 1 HAIUIABIISIOTHCS, 00'€AHY€E IIICTh THIIIB, 3 SIKUX
TAN A TIPEACTABIIAIOT, HAWIPOCTINII HEMOBOPOTHI MPHUCTPOI yV BUTIISAII
CTENTaXiB, TUIUT, CTOIIB Ta iH. Lli HEMMOBOPOTHI MPHUCTPOI MpHU3HAYCHI IS
yKJTaJaHHS BHPOOIB TpW CKIIAJaHHI, 3BapIOBaHHI, HAIUIaBIEHHi, 0OpOOIIi
abo BWIIpaBJcHHI. BuTHII CKIamHI MOBOPOTHI MPHCTPOi IpH3HAUYEHI HE
TINBKM Ul NEPBUHHOI YCTAHOBKM JeTasell, 110 3BapOIOThC, aje 1 Ui ix
OIIEPAaTHBHUX TIOBOPOTIB TpH CKIaJaHHi, 3BapIOBaHHI, HaIlJIaBJICHHI,
00poOmi, KoHTpomi 1 BumpoOyBaHHsAX. lle oOmagHaHHS po3diieHe 3a
MpU3HAYEHHSM Ha MaHIYISATOPH, TO3WIIOHEPH, KaHTyBadi, oOepradi,
POTMKOBi CTEHAM 1 TOBOPOTHI CTOIH.

['pyma 3. O6nagHaHHS, TPU3HAYEHE IS 3aKPIMJICHHS 1 TepeMilleHHS
BHKOHABUYOI'O OpPraHy 3BapIOBAJIbHOI YCTaHOBKHM — 3BapIOBAJIbHOI T'OJIOBKH
abo amapaty. llpm npoMy nepeMillleHHS MOXe 3OIMCHIOBATHCA SK 3
HaCTaHOBHOI — MapIIOBOi MIBUKICTIO, TaK 1 3 p0O0Y0i — 3BApIOBAIBHOI.

VYcrarkyBaHHSl Li€l TPYHM PO3AUIEHO HA TPH THIM 3aJEXKHO Bif
KOHCTPYKIIi1 HECYJOro MPUCTPOIO 1 CTyIEeHs Horo yHiBepcanbHOCTI. Tunm A
i b 00'enHyl0TP MexaHIYHI MPUCTPOi yHIBEPCATBHOTO MPHU3HAYCHHS, THII
B — cnenianizoBaHi mpucTpoi A5 mepeMilleHHs 3BapIOBaJIbHUX T'OJIOBOK.

CknazanbHi OpUCTpoi 32  (QYHKIIOHANBHUM MpPU3HAYEHHSM 1



XapakTepoM oOrmepalii, M0 BHUKOHYIOTHCS, MOXHa PO3AUIMTH Ha TpH
OCHOBHI THIIH:

1. CknamanbHi CTEeHOM Ta KOHAYKTOPHU, B SIKUX BHUKOHYETHCS
30upaHHsS BUpPOOIB Ha NMPUXBAaTKax 3 IOAAJIBIIOK Iepeaaucto 3i0paHux
BHUPOOIB B iHIII MPUCTPOI 151 3BapIOBaHHs a00 HarIaBICHHS.

2. CknaganbpHO-3BapIOBANIbHI KOHIYKTOPH, B SIKUX BHKOHYIOTBCS HE
TUIBKU CKJIaJaJIbHI, a W omepallii 3BaproBaHHs 1 HAIUIABJICHHS, B OLTBIIOCTI
BHITAJIKIB 0€3 MOMePeHbOT TOCTAHOBKH MPUXBATOK.

3. CxiajanbHO-3BaprOBaibHI KOHAYKTOPU-KAaHTYBadi, B SKAX KpiM
CKJIaJalbHUX 1 3BaproBaibHUX (200 HAIUIABIIOBAJbHUX) —OMepaiii
3IICHIOIOTHCS TaKOXK KAHTYBaHHSI BUPOOIB B 3py4YHE MOIOKEHHS.

Takum 4MHOM, 33 03HAKOK (PYHKIIOHATLHOTO MPU3HAYEHHS MEpIINi
THT KOHJYKTOPIB XapaKTepU3y€eThCS BUKOHAHHSIM POOOYMX OIeparliii Juiie
OJHIET KaTeropii — CKIaAaJbHUX, IPYTMH — BUKOHAHHSM OIEpallii JBOX
KaTeropiii — CKJIaJaIbHUX 1 3BapIOBAILHUX, TPETI — BAKOHAHHSIM OIlepallii
TPHOX KaTeropiii — CKiIaJaibHIX, 3BaPIOBANIBHHUX 1 KaHTOBOUHMX. OTXKe, 110
JIOKAJTFHOMY DPIBHIO KOMIDJIEKCHOT MeXaHi3allii poOiT HaiHMKYe 3HaYeHHS
MaroTh MOKa3HUKH KOHIYKTOPIB MEPIIOro THITY, HAHBHILE — TPETHOTO THITY.

IIpu mpoekTyBaHHI ITMX IPHUCTPOIB, OCOOIUBO SKIO MOBa ¥ae Mpo
CyMIIIIEHHS MEKUTFKOX CKJIaJalIbHO-3BAPIOBATBHHUX OIepalliii, BUHUKAE Psif
JIOMaTKOBUX BHUMOT 1 OOMEXKEHBb, IO HAKIAMAIOTHCS HAa KOHCTPYKIIIIO
CKJIQIAIFHOTO TPUCTPOIO 1 B 3arajJbHOMY BHUIAIKY YCKIAJHIOIOTH 3a7ady
MPOEKTYBaHHS. [0 TakWX JONATKOBHX YMOB 1 OOMEXEHh MOXKHA BiJHECTH
HACTYIIHI:

a) y pasi CyMilleHHs OIepalliii CKIaJaHHs 1 3BapIOBaHHS B OJHOMY
KOHAYKTOpI HEOOXiTHO MepeadavynTH MOXIIMBICTH HACKPI3HOTO IMPOXOIY
3BaplOBAIGHOTO aBTOMAaTa HAJ IIBAMH, B 3B'3Ky 3 YHM IPUTHCKH HE
MTOBUHHI MTepEeTHHATH JiHil MaOyTHIX aBTOMaTHYHUX 3BapHUX IIIBIB;

0) [T MOXUIMBOCTI aBTOMATHYHOTO 3BapIOBAHHS B KOHIYKTOPi BCIX
MBIB B HIKHROMY (TOPHU30HTAIHFHOMY) TIOJOXKEHHI TIOBHMHHI OyTH
riepenOaveHi BIIMOBiIHI MEXaHI3MH HaXWITy KOHAYKTOpa Pa3oM 3 BUPOOOM;

B) JUIA 3HIDKEHHS TPYIAOMICTKOCTI CKIAAallbHUX OMepariii ciif
nependavyuTH  MOXJIMBICTD — CKJIaJaHHS  BHpPOOy 0€3  ITOCTaHOBKH
€NMEeKTPOITPUXBATOK (BIACYTHICTH MPUXBATOK, K MPABUIIO, iIBHIIYE SKICTh
mBiB, BUKOHaHUX A3D).

CknazanbHi IpUCTPOi, BUKOHAHI Y BU/I PI3HUX CTEHAIB, KOHIYKTOPiB
Ta OKpPEMHX IPUCTOCYBaHb, B OUIBIIOCTI BHITAJKIB CIeiali30BaHi s
BHUITYCKY BHPOOiB OYyAb-SKOr0 OJHOIO THILy abo THopo3mipy. [yxe maio



i3 CKIajalbHUX KOHAYKTOPIiB 1 CTEHAIB MOXYTh OyTH BifHEcCEeHi a0
Kareropii yHiBepcambHuX. Hampuknazg, neski eleKTPOMarHiTHI CTCHIU-
TUTHTH [T CKJIAJAaHHS 1 3BapIOBaHHS JMCTOBUX KOHCTPYKIIIH.

3 3ATAJIbBHI HIPUHIUAIIHN KOHCTPYIOBAHHS
JAETAJIEN I BY3JIIB JOITOMIKHOI'O
OBJATHAHHA

OCHOBHUM 3aBJaHHSM KOHCTPYKTOpAa € CTBOPEHHS MPUCTPOIB, IO
MaloTh HAMBHII TEXHIKO-€KOHOMIUHI Ta €KCIUTyaTalllifHI TOKa3HUKH.

["o10BHI TOKAa3HUKHU:

- BHCOKa MTPOJTyKTUBHICTB;

- EKOHOMIYHICTB;

- MIIHICTB;

- HaJIMHICTB;

- BUCOKHH pecypc JOBTOBITHOCTI,;

- BUCOKHUH CTYITiIHb aBTOMAaTH3AIlii,

- 3pYYHICTh KEPYBAHHS;

- IpocToTa 1 6e3mexa 00CITyroByBaHHS;

- 3pY4YHICTH 30UpaHHs 1 po30MpaHHS;

- MaJii 00CsAT 1 BAPTICTh PEMOHTHHX POOIT;

- MaJia Maca i rabapuTH;

- BIATIOBiTHICTH BUMOTaM TEXHIYHOI €CTETHUKH.

[lepmopsiaHy poilb B KOHCTPYIOBAaHHI Billirpae eKOHOMIUHUH (aKTop.

OpHax € 11e Pl YMHHNKIB, 0 BU3HAYAIOTh EKOHOMIYHICTb!

- BeJIMYMHA ITOBHOI Bigmayi;

- TOBI'OBIYHICTb;

- HaJIMHICTB;

- BUTPATH HA OIUIATY Mpaili orepaTopis;

- CIIO’KMBaHHS €HEeprii i BapTiCTh PEMOHTIB.

KoprcHa Bigaua BHpaka€eThCsl BApTICTIO MPOAYKINi abo KOPHCHOT
po0OTH, SIKa BUKOHYETHCS IPUCTPOEM (MAIUHOIO) B OJIMHHUIIIO YaCy.

JIOBrOBiYHICTh — 3arajbHE YHCIO Omepaiii abo OAWHHIL POOOTH,
sIK€ MOXKe OyTH BUKOHAHE Ha MPUCTPOI J0 HOro TpaHUIHOr0 3HOCY.

daxTopw, MO 3HUKYIOThH JOBIOBIYHICTE:
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- IIOJIOMKHM JIeTajeH;

- 3HOC TTOBEPXOHb TEPTS;

- TIOWIKO/KEHHS TIOBEPXOHb B Pe3yiabTaTi [ii KOHTAKTHUX
HaNpyXeHb, HaKJIeMy 1 Kopo3ii;

- IUIACTHYHI JedopMarlii neraiel, mo BUKIMKAIOTHCS MICIIEBUM a0
3arajlbHUM TEPEX0JO0M HampyXkeHb 3a MeKy TekydocTi abo (mpu
MiIBHIIEHH] TEMIIEpaTypH) OB3YYOCTi.

[IpakTu4yHO B OUIBIIOCTI BHUIAJKIB JOBIOBIYHICTH BH3HAYAETHCS
CTYIICHEM OIOpY 3HOIIIYBAHHIO JIeTaJIeH.

3axoau GOpOTHOM MPOTH 3HOUTYBAHHS:

- 30UIBIIICHHS TBEPIOCT TEPTHOBHX JieTanel (3MillHEHHS);

- migbip MarepiajiB map TepTs;

- 3MEHIIICHHS TUCKY Ha MTOBEPXHI TEPTS;

- MIJIBUIIEHHS SIKOCT1 0OPOOKH MOBEPXOHB 1 MPaBHIbLHE MACTHIIO.

HaniiHicTh MaIlIMHU CKJIAIAETHCS 3 PSAAY O3HAK:

- BUCOKA JIOBI'OBIYHICTb,

- OE3BIIMOBHICTb JIii;

- 6e3aBapifHICTB;

- cTabUIBHICTH Iii (po0oTa 0e3 3HMKEHHS BUXITHUX MapaMeTpiB);

- BUTPHUBAIIICTD;

- HeBHOATTIUBICTE J0 BiTXOIY;

- BEJIUKI MDKPEMOHTHI TEPMiHH;

- JKUBYUICTH (poOOTa Ha 3HIDKEHUX PEXUMAaX MPH TOMIKOIKEHHSX );

- MaJii 00CAT PEMOHTHHX POOIT.

[Ipuitomu 301TBIIEHHS eKCIUTYaTaiiHO] HAIIITHOCT:

- TyOroBaHHS 00CTYTOBYIOUHX MIPHUCTPOIB (BY3TIiB, AeTanei);

- QBTOMATUYHMI 3aXHCT BiJ HAAMIPDHUX HABAaHTA)KEHb;

- 3aCTOCYBaHHS METOIY MOJEIIOBAHHS EKCIUTyaTallifHUX yMOB, IIO
MOJIATAIOTh B CTEHAOBUX a00 eKCILTyaTalmiiHuX BUIPOOYBAHHSX MPHUCTPOIB
Ha (popcoBaHMX peXMMax B YMOBaxX OUTBIN BaKKUX, HUK NMPH HOPMAIBHIN
pobori.

Benukuii ekoHOMiYHHI epeKT MaroTh YHi(iKalis i HopMaizamis
JieTanei i arperaris.

VYHidikamigs — mnpuBeNeHHS PI3HUX BHIIB MPOMYKIi 1 3acobiB ii
BHPOOHUIITBA JI0 PaIliOHATHHOrO MIHIMYMY THIOPO3MIpiB, Mapok, ¢hopm,
BJIACTUBOCTEH, a TaKOXX MOXJIHMBICTH 0araTopasoBOro 3acTOCYBaHHS B
KOHCTPYKIIi1 OJTHHX i THX K€ €JIEMEHTIB.

VYHidikamii miaanTs:
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- mocafouHi 3'egHaHHS (IO MOCAAKOBUM JiaMeTpaMH, Tocaakam i
KJIacaM TOYHOCTI;

- Hapi3Hi CIONy4YeHHs (3a JiaMeTpaMH, THIAaM pi3b0, po3Mipamu Mif
KJIIOY Ta iH.);

- IIMOHKOBI 1 IUTIIBOBI 3'€IHAHHA (32 AiaMeTpaMu, (opMam IIMOHOK
1 IUTILB);

- 3y0OyacTi 3a4ericHHs (3a MOMIYJSIMH, TUIAMH 3yOiB 1 KJIacaMu
TOYHOCT1);

- (hacku i ranreni (3a po3MipamH i THIIAMH);

- MapKH 1 COpTaMEHT MaTepiaiB, eNeKTPOIiB, HiIIIMITHUKIB KOYSHHS
Ta iH.

VHidikamis monermye IocradyaHHs —3aBOJAY-BHUTOTOBIIOBAYY 1
PEMOHTHUX MJIPUEMCTB MaTepiajamMH, HOPMAISIMH 1 TIOKYITHUMH
BHpOOaMHU.

Hopwmanizaiiis — perjamMeHTYBaHHS KOHCTPYKIT 1 THIIOpO3MIpiB
IIMPOKO 3aCTOCOBYBAaHMX MAIIMHOOYIIBHUX JieTaieil, By3JIiB 1 arperaris.

Hampuxinan, sKmo npu po3paxyHKax BUSIBISETBHCS, L0 JUISl BUTOTOBJICHHS
3BapHOi KOHCTPYKII ((pepmu) morpiOHi kytouku 50x50 mm 1 60x60 Mmwm,
HAMaralmThCs NPUBECTH (HOpMalli3yBaTH) KOHCTPYKIHIO IO OJHOrO THUIOPO3MIpY
3aroroBok (abo 50x50 mm abo 60x60 Mm).

ArperaTyBaHHS — CTBOPEHHS INPHUCTPOIB 3 YHI(IKOBAHUX arperartisB
(aBTOHOMHUX BY3IiB), IO BCTAaHOBIIOIOTHCS B PIi3HIN KUIBKOCTI 1
KOMOiHaIiAX Ha 3arajbHid CTAHWHI.

IIpUHI KT CAMOBCTAHOBJIIOBAHOCTI

VY pyxnuBuUX 3'€IHAHHSIX, 1€ MOXKIIMBI TIEPEKOCH 1 3MIIIIEHHS JIeTaleH,
HeoOXimHO TependadaTi CBOOOAY CaMOBCTaHOBIIOBAHOCTI, IO 3a0e3meuye
MpaBWIIBHY pPOOOTYy Jderaned TpH BCIX MOXIMBHX HETOYHOCTSIX
BHUTOTOBIICHHS 1 MOHTAXKY.

[lpuHIMIT  CaMOBCTaHOBIIOBAHOCTI IIMPOKO  3aCTOCOBYIOTH B
KOHCTPYKITisIX:

- OTOp BaJIiB, CXWJIBHUX J0 BUTHUHY 1 IEPEKOCY;

- B pasi MiJIIMITHUKIB KOB3aHHS 3 BETUKAM BiJHOIICHHSM JIOBKUHU
JI0 AiaMeTpa;

- MIIAITHAKIB KOYEHHS;

- 3aTUCKHHUX MPUCTOCYBaHb
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(KpOMOYH1 THCKH BiICYTHI1)
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Koncrpykiist BiTbHa Bifl JAaHOK 1 IEPEKOCIB
Pi3nba 3atuckuoro 6o0mnTa (BuruH Oosita 3amodiraroTh 3aTATYBaHHIM
MiJIA€THCS 3THHY raiiku Ha chepruHy maitOy 1 i HKHIM

MITapHIPOM)
Pucynok 3.1 — [pukiaay NpUHIMILY CAMOBCTaHOBIIIOBAHOCTI
OcboBa ¢ikcauis geraseii
Herani ciix ikcyBaT B OCBOBOMY HAINPSMKY TiJIbKH B OJHIN TOUILI,
nependavaroyyl MOMIIMBICTh CAMOCTIHHOT YCTaHOBKM JNETalli MO pemTi il

JIOBXXHUHI.
W)
NS ‘

Loy VIV
IIpu TerioBoMy 3MiHi pO3MipiB B [MpoTunexHuii KiHelb MaTbIIs

BY3J1 CTONIOpa BUHUKAIOT MO’K€ BUIbHO TIEpEMIIIaTHCs B OMOpi
JI0/IATKOBI HAIIPY>KEHHS
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TouHa Qikcaris Bajia HEMOXKITUBA,
TOMY IO TIPY HATPiBaHHI MOXKE
BiIOyTHCS 3aKIMHIOBaHHS, a 31
301TbIIEHHSIM 3a30py (Ha HETOUHOCTI
1 MOHTaX1) MiXK (IKCYIOUHMHU
MOBEPXHIIMHU 3HUKYETHCS TOUHICTh

Baun 3adikcoBanuii Ha KOPOTKiit
JUTBHUI, TPOTUJICKHUHN KiHEllb
JI0r0 CAMOBCTAHOBJIIOETbCS HA
oropi

Pucynok 3.2 — IIpuxiaam ocboBoi dikcanii Bana

BennunHy 3amaciB BCTAHOBIIOIOTH  PO3PaXyHKOM  PO3MIPHHUX
JIAHIIIOTIB 1 TEMIOBUX e opMalliii CHCTEMHU.

HaiiGinbini 3amacu cinif mnependadaTtd Ha JUIBHHISX CIOJYyYEHHS 3
YOPHUMH JTUTUMHU TIOBEPXHSMH, JIe KOJHBAHHS PO3MIPIB OCOOIMBO BENHKI
(mms BUIMBKIB CepemHIX PO3MIPIB 1 CEpeaHbhOi TOYHOCTI JIUTTS 3amacu
MIPU3HAYAIOTH B MEXax 3-4 MM).

CrnojayyeHHs AeTajeil 3 TBepauX i M'IKHUX MaTepiaaiB

IToBepxHs meTami 3 TBEPAOTO i 3HOCOCTIMKOIro Marepiandy IMOBHHHA
MEepPEKPUBATH MTOBEPXHIO 3 M'SKOTO MaTepiaiy, SKHH 1 JIETKO 3HOIIYEThCS,

iHaKIe B M'SIKOMY YTBOPIOETBCS CXOAWHKA BHUPOOJICHHS, IO TOPYIIYE
poOOTY BCHOTO By37a CIOMYIECHHS

AS‘] S"_)
. .Y
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)
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LA %% A8 AT
Ha pinbHuii S1i Sz yrBOprooThCs [Inoma teprs craini 2 MeHIIe, HiX B
CXOIUHKHU

M'IKOMY MeTalti 3 i ToMy OyTyTh
YTBOPIOBATUCS NOTITHOJICHHS
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[Ipo6Oka kiamana NMoBHilIe

KOHIYHOTO THi3/Ia B KOPIYCI. Kinerp npoOku BUITyIIEHHUH 3
Ha ainpauni «h» rHizOA rHi3/a, o 3abe3mneuye

YTBOPIOETHCA CXOIMHKA, SKa PIBHOMIpHHMIA 3HOC TTOBEPXOHb, SIKi
3aBaka€ MOTINOJICHHIO TPOOKU CIIOTYYarOThCS
B THI3I0

Pucynok 3.3 — I[pukiaau crionydeHHs AeTaiei 3 TBEepIuX i M'SIKHX MaTepianiB

IIpuBanoyYHi NoBepxHi

[IpuBanmoyHi MOBEpXHI i 3HIMHI JIeTali CITiJ] BHKOHYBATH IJIOCKIMH
(MOTPiOHO YHUKATH KPITUICHHS HA MUTIHIPHYHIN TOBEPXHI).

[IpuBanouHa moBepXxHs NOBUHHA

Oyt 0bpoOeHa B KoHCTpyKIIis 3 TUIOCKUM KPIiTJICHHSM.
MIPUCTOCYBaHHI, 110 3a0e3meuye Oco06mmBo eeKTHBHA, KOIH
PIBHICTH JiaMeTpiB ferari i Tpeba 3a0e3MeYnTH TepPMETHIHICTh
KOpITYCY. 3'e/IHaHb

PiBHOMIpHAa 3aTshKKa OOINTIB,
PO3TAIIOBAHUX ITiJ KyTOM
yTpyaHeHa (Tedi yepe3 OTBOpH)
Pucynok 3.4 — [Ipuknaan KOHCTPYKIiK NPUBAIIOYHUX TTOBEPXOHB
BomOinyBanHus
[ToBepxHi, M0 MPaLIOIOTh MiJ] HABAHTA)KEHHSAM B YMOBAaX JIHIITHOTO
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a00 MJIOMIMHHOTO KOHTAKTY, JOLIIBHO BHKOHYBATH 3JIeTKa OMYKIUMH, IO
3a0e3neuye LEHTpalbHe HABAaHTAXXEHHS 1 ycyBa€ MiIBUIIEHI KpOMOUHI
TUCKH, SIKi BUHUKAIOTh YepPe3 HETOUHOCTI BUTOTOBJICHHS 1 MOHTAXY.

4 3BATAJIBHI BITOMOCTI PO BA3YBAHHJI
JAETAJIEN I BY3JIIB ¥ IIPUCTPOAX

Y mporieci CKIaaHHs 3BapHUX BUPOOIB BUHUKAIOTh 3a/1a4i 3'€THAaHHS
3 HEOOXIJIHOI TOYHICTIO JBOX a0o0 OuIbIIOi KUIBKOCTI JeTaliei.
PosmMineHHs nerajiei, sAKi CKIaJalOThCsAd B HPUCTPOSX, 3IIMCHIOETHCSA 3a
npaBuiaMu 6a3yBanHs [4].

basyBannss — HamaHHs 3arotoBili abo BUPOOy HEOOXITHOTO
MOJIOKEHHS BIIHOCHO BUOPAHOI CHCTEMH KOOPJIMHAT.

baza — moBepxHsi ab0 CyKyIHICTH TOBEPXOHb, BiCh, TOUKa, IO
HaJIeKaTh 3ar0TOBII 200 BUPOOY 1 BUKOPUCTOBYETHCS MPH Oa3yBaHHI.

3 TeopeTUIHOi MEXaHIKH BiJIOMO, [0 KO’KHE BUIbHE TBEPE TLIO Mae
TiCTh CTYTICHIB cBOOOIN BITHOCHO TPHOX KOOpIAMHATHUX
MepIEHANKYIIpHUX ocei X, Y, Z. BoHO MOXe TepeMimaTics mapaieibHO
TPHOM KOOPAMHATHUM OCSAM Ta OOEpTaTHCS HAaBKOJIO KOXXHOI 3 HHX
(puc. 4.1). TlomokeHHsI TaKOro Tila BIZHOCHO BHOPaHOI CHCTEMH
KOOpAWHAT  BH3HAYAETHCS  IIICThOMAa  HE3aJeKHWMH  BEJIHMYWHAMH,
HaIPHUKIIA]], IICThOMa KOOPIAHHATAMH.

TakuM 9MHOM, TIOJIOXKEHHS OYIb-SKOTO TBEPIOTO Tila B MPOCTOPi
BH3HAYAETHCA IIIICTHOMA CTYIEHSIMH CBOOOIM — TEPEMII[EHHSIM B3IOBXK
B3a€EMHO TeprieHAnKyisipHuX ocelt (OX, OY, OZ) Ta o6epTaHHSAM HABKOJIO
HUX. JlI9 HepyxXxoMoro 3akpilieHHS TBEpAOro Tijla HOro HEOoOXiaHO
Mo30aBUTH yCiX WX CTymHeHiB cBoOomu. lle mocsraeTscs MPHUTHCKAHHSAM
TiTa [0 IIECTH OMOPHUX TOYOK, PO3TAlIOBAHUX Y TPbOX B3AEMHO
neprneHauKyspHuX mromuHax X0Y, YOZ, XOZ.

OnopHa TOYKa TPUCTPOIO — ifeambHa TOYKA KOHTAKTy IOBEPXHI
3arOTOBKM Ta TPHUCTPOI, sKa TM030aBIs€ 3aroTOBKY OJHOTO CTYIEHS
CBOOOMM, pOOJIAYM HEMOXJIMBUM 1 TEpEMIIeHHs B  HalpsMKY,
MIEePIIEHANKYIISIPHOMY OITOPHIN TTOBEPXHI.
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Pucynok 4.1 — Cxema 6a3yBaHHS Ta 3aKpiIUICHHS IPU3MaTHYHOI JeTani [4]

Y mmomuai XOY, sSKa Ha3WBAETHCS YCTAHOBOYHOIO, PO3TAIIOBaHI
TpH omnopHi Touku (1-3). BoHM M030aBISIOTH TiJIO TPHOX CTYIEHIB CBOOOAU
— mepeMimenHs B370Bxk oci OZ ta obepranHs HaBkoio oceir OX ta OY.

Y mnomuai YOZ, HanpsMHIA, po3TalIoBaHi IBi OMOPHI TOYKH (4 Ta
5), sKi TO30aBIAIOTH TLNO IIe ABOX CTYIEHIB CBOOOAW — TepeMimleHHS
B370BK oci OX Ta obepTanHs HaBKoJO oci OZ.

Y mwrommai YOZ, omopHi#, po3TalioBaHa ogHa OMOpHAa ToYKa 6, sKa
030aBIIsi€ TIJI0O OCTAHHBOTO, MIOCTOTO CTYIEHIO CBOOOIN — TepeMilleHHs
B310BX oci OY.

Takum uwHOM, s 3a0e3medeHHsT HEPYyXOMOCTI 3arOTOBKH Y
BHOpaHiA cHUCTeMi KOOpAMHAT Ha Hei HeoOXiMHO HAKIACTH IIICTh
JBOCTOPOHHIX T€OMETPUYHHUX B'SI31B, JJISI CTBOPEHHS SAKHX HEOOXiIHO MaTH
KOMILUTEKT 0a3 (puc. 4.1).

[IputHckaHHA neTani A0 yCix MIECTH OMOPHUX TOYOK 3a0e3medyeThes
TppoMa cuiamu  Pi, P, P3, mo miloTh 3a TphOMa  B3aEMHO
MIEePIICHANKYIIPHUMHA HAIPSIMKaMH.

TexnonoriunnM ©6a3aMm 3aroToBKM a0o0 BHUpPOOY BiAIOBiNAIOTH
YCTaHOBOYHI MOBEpXHi mpucTporo. To0To, 6a3u OyBalOTh YCTaHOBOUHHMH,
HanpsAMHUMHU Ta onopHUMH. llpn OasyBaHHI 3OIMCHIOETBCS PO3MILICHHS
Jerami B TMPUCTPOI TaKUM YHHOM, 100 TEXHONOriYHi 0asm m;erani
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CIHMPAITUCS HA YCTAHOBOYHI MTOBEPXHI MPUCTPOIO.

3 TeopermyHOi MeEXaHIKM BiJOMO, IO HAHOUIBINY CTIHKICTh 1
TOYHICTh MOKHA JIOCSITTH TOJIi, KOJIM TBEpAE Tilo OyJe crupaTHCS HA TPH
TOYKH, PO3TAlIOBAHUX y BEPIUIMHAX TPUKYTHUKA, K Haiifanblle OJHA Bif
omHOi. Y 3B'A3Ky 3 IKMM, 3a YCTaHOBOYHY 0a3y (IMOBEpXHIO) meTai
MpUAMAETHCSI TIOBEPXHS, AKa Mae HaWOubii rabaputu (po3mipu). Tpu
OTOPHI TOYKM Ha YCTAaHOBOYHIM MOBEPXHI PO3TAIIOBYIOTh TaK, 100 IEHTP
Bard 3aroTOBKH a00 By3Jia 3HAXOJMBCS BCEPEANHI TPUKYTHHUKA, BEPIIMHAMH
SIKOT'O € 111 TOYKH.

OCKIJIBKY 3BapHUIA BUPIO CKIaNA€ThCS 3 NEKIIBKOX JCTAJICH, TO IS
YCTAaHOBJICHHS KOXHOI JIeTaji HeoOXiJHO CTBOPIOBATH KOHTYp 3 IIECTH
OIopHUX TOYOK. Ilpy 1bOMY iHIN AeTani BUPOOY, SKi CIONY4yHOThCS 3
YCTAHOBJIFOBAHHMH, MOXKYTh CIY)KHTH OMOPHUMH 0a30BUMHU TOYKAMH.

Po3pizHsoTh 0a3u TEXHONOTIYHI, KOHCTPYKTOPCHKI, BUMIPIOBAIIBHI,
OCHOBHI Ta JIOITOMIXKHI.

Texnonoriuna 6a3a — 0a3a, sika BUKOPUCTOBYETHCS JJIsi BUBHAYCHHS
TIOJIOKEHHS 3aTOTOBKH a00 BUPOOY IIPH BUTOTOBIICHHI T4 PEMOHTI.

Konctpykropchka ©6a3a — 0a3a, sKa BHUKOPHCTOBYETHCS IS
BU3HAYCHHS TIOJIOKEHHS JIeTalli a00 CKIIaIaabHOI OMUHMII B BUPOOI.

BumiproBanpaa 6aza — 6a3a, sika BUKOPHCTOBYETHCS JJIsi BU3HAUCHHS
ITOJIOYKEHHS 3arOTOBKM a00 BUPOOY BIAHOCHO 3aC00iB BUMIPIOBAHHSI.

OcHoBHa 0a3a — KOHCTPYKTOpcbKa ©0a3za maHoi nerami  abo
CKJIaJIaNIbHOI  OJIMHMII, $KAa BHUKOPUCTOBYETHCS I BHU3HAYEHHS 1X
TTOJIOKEHHS B BUPOOi.

HomomibkHa 6a3a — KOHCTPYKTOpChKa ©Oa3a maHoi nerami abo
CKJIaJIalIbHOI ~ OJIMHUI, SIKA& BHUKOPUCTOBYETHCS NS BU3HAYCHHS
MPHEIHYBAHOTO JIO HUX BUPOOY.

TakyM 4YHHOM, TNPH YCTAHOBIIOBAHHI 3aroTOBOK B MPHCTPOSX
BHPIIIYIOTHCS JIBI 3a1a4i:

a) Opi€HTYBaHHSA J€Tali 32 paXyHOK 0a3yBaHHS,

0) CTBOpPEHHSI HEPYXOMOCTI 32 PaXyHOK 3aKPIiTUIEHHS 3aTrOTOBOK.

CTBOpeHHSI IIECTH OINOPHUX TOYOK NpH Oa3yBaHHI HAa3UBAIOTh —
IIpaBHIIOM IIECTH TOYOK.

Cxema 0a3zyBaHHs — CXeMa PO3TalllyBaHHS OIMIOPHHX TOYOK Ha 0a3ax
3aroTOBKU. YCi OMOPHI TOYKU Ha cxXeMi 0a3yBaHHS [M03HAYAI0Th YMOBHUMHU
3HaKaMHd Ta HYMEPYIOTb, IMOYMHAaIOYM 3 0a3u, Ha SKid pO3MILIyeThCS
HaHOUTBIIIA KUTBKICTh OMTOPHUX TOYOK (puc. 4.2).




18

|10
L]
06
I -l

a ] &

a — ONOpHA TouKa (BHJI criepery Ta 300Ky); O — oropHa Touka (BU 3BEPXY);
B — IIPUTHCKaY (BUJ CriepeTy Ta 300Ky); T — IPUTHCKAY (BH[ 3BEPXY)
Pucynok 4.2 — [1o3HaueHHST ONIOPHUX TOYOK Ta IMPHUTHCKAUiB HA cXeMax 0a3yBaHHS

5 ENEMEHTHU JOITOMI’KHUX CKJIAJAAJIBHO-
3BAPIOBAJIbLHUX NPUCTPOIB

5.1 YcTraHoBOYHI eJIeMEeHTH

VYcraHoBouHi eneMeHTH ((ikcaTopw) — 1€ OMOPHI €IEMEHTH, IO
YTBOPIOIOTh 0a30Bi IMOBEPXHI MPHUCTPOI0 Ta 3a0e3MeuyroTh (PiKCyBaHHS
3aJ]aHOTO TIOJIOXKEHHSI 3arOTOBKM B MPUCTPOI NPU CKIAJaHHI By3la Y
BIZITOBITHOCTI 3 TIPABHJIOM IIIECTH OMOPHUX TOYOK.

YcraHOBKa 3arOTOBOK Ha iX 0a30Bi MOBEPXHI MPOBOAUTHCS HA OTIOPH:

- IIITHPI;

- IJTACTUHKH;

- CTIemiabHi OTIOPH.

OmnopHi mTHpi OyBaIOTH:

a) 3 pudaenoro romoskoro (I'OCT 1342-68);

6) 3 mrockoro ronoskoro ('OCT 13440-68);

B) 3i cepuunoro roaoskoro (I'OCT 1341-68).

T /= = =
== == ZP== %%

a)\H7 6) B) )
P&
Pucynok 5.1 — Turu onopHux mrupis [4]
HITtupi 3 pudmeHoro i 31 cheprUuHOI0 TOIOBKAMH 3aCTOCOBYIOTH IS
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YCTaHOBKH JIeTaliell 3 YOpHOBUMH OazaM.

OtBopu mig IUTHPI B KOpIyCi MPHCTOCYBaHHS BUKOHYIOTh
HACKPi3HUMH.

HItupi 3ampecoByloTh B KOpIyci MPHUCTOCYBaHHS 1 MpH 3HOCI
3MiHIOIOTh. [IpH dacTili 3MiHI 3HOIIEHWX IITUPIB iX BCTAHOBIIOIOTH B
MepexifiHy CTaleBy 3arapTOBaHy BTYIIKY.

OmnopHi mmacTHKY OyBaoTh:

a) IJIOCKI;

0) 3 KOCMH T1a3aMu;

B) 3 pH(IICHOIO TOBEPXHEIO.

Ay A-A By B-B
& & £ Mo W &
g 57
a) 6)
90’ 0.5
\\_,_____/ ; AV AN

B
Pucynok 5.2 — Tumu OHOIL))HI/IX TUIACTHHOK [4]
PerynpoBaHi omopy BBEpPTAIOTh B KOPITyC Ha Pi3b0i 1 CTOMOPSATH B
MOTPiIOHOMY TTOJIOKEHHI KOHTPTaiKo¥o.
3arotoBkn 3 00poOMeHMME 0a3aMy BCTAaHOBIIOIOTH Ha OMOPU 3
IUTOCKOIO TOJIOBKOIO 1 MJIACTUHM 3 KOCUMH NA3aMH.
Tabmuis 5.1 — ['panndni HaBaHTaXXeHHA Ha onopu, KH

Jiametp, MM
Bux onopi 10 | 16 | 25 | 40
Omnopa 3i chepuyHOI0 TOJIOBKOIO 2 5 12 30
Omnopa 3 pu¢IIeHO0 TO0BKOIO 4 10 25 60

tupi 31 chepuyHO0 TOJOBKOK 3aCTOCOBYIOTH TUIBKH IPHU
YCTAQHOBIII BY3bKMX JeTaned, mo0 30UIBIIUTH BiJCTaHb MDK TOYKaMHU
OTIOPH.
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Herani Benukux ra0apuTiB BCTaHOBIIOIOTHCA HE Ha IUTHPI, a Ha
OTOPHI MJIaCTUHKH.

Poboui moBepxHI HACTAaHOBHHMX €NEMEHTIB NMOBHHHI MaTH BHCOKY
3HOCOCTIHKICTb.

J71st IbOro YyCTaHOBYi €JIEMEHTH BUTOTOBJISIFOTH 3 BYTJICHIEBUX CTalleh
Y7A-Y10A i3 3arapryBanasm o 50-55 HRC a6o 3 craneit 20 i 20X 3
LIEMCHTAIlI€l0 po0OYMX TOBEpXOHb Ha TiuOmny 0,8..1,2 MM 1
3arapTyBaHHSM Ha Ty K TBEPHICTb.

JonomixHi onopu

JomomixkHi omopy 30UIbIIYIOTh JKOPCTKICTh JeTami 1 ii CTIHKICTb.
Bonu poOisIThCsl pyXJIMBUMH 1 BKIIFOUAIOTHCSA B POOOTY TINBKH TOJI, KOJIH
JISTaJIb BXKE CTaJla Ha OCHOBHI OIIOPH.

JlomoMixkHI Omopr MOXKYTh OyTH CAMOBCTAHOBIIIOBaHi i OMOpH, SKi

HIABOISITECS.
1
= PR
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Pucynok 5.3 — Tumu jgoromixkaux orop [4]

CaMOBCTAHOBJIIOBAHA 0ONOPa o1opa, o NiABOANTHCS
1 — urrup, 2 — wtudT, 3 — CTEPIKEHB, 1 — wrtup, 2 — KIuH, 3 — TBUHT, 4 — MJIaHKa,
4 — pyxuHa, 5 — KOpIyc, 6 — BTyJKa, 5 — Kyapku, 6 — WINOHKH, 7 — KiJblleBa
7 - KOBIAuOK NpyKHHA, 8 — KOpIyc, 9 — BTyIKa,

10 - xoBma4oK
IepeBaru orop, 1O CAMOBCTAHOBITIOIOThCS:
- mBuakomis (mrup 1 aBTOMAaTHYHO BXOAWUTH B 3ITKHEHHS 3
3aroTOBKOIO);
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- MOXJIMBICTH OJJHOYACHOTO YIPAaBIiHHS (CTOMOpPIHHS) NEKiTbKOMa
OIOpaMH BiJl OMHOTO MPUBOAY (HAPUKIAL, Yepe3 KIMHOBY Mapy).

Henomik — He 3aCTOCOBYIOTH IPU YCTAHOBIII Ba)KKHUX 3aroTOBOK 1
BEJIMKUX 3HAYCHHSX CHJI, IO IIIOTh Y3A0BX TUPA 1.

[epeBaru omop, U0 MiABOISATHCS:

- 3IaTHICTh BUTPUMYBAaTH 3HAYHO OUIBIII CHJIM B TIOPIBHSHHI 3
OIOpaMH, 1110 CAMOBCTaHOBIIOIOTHCS,

- TOYHICTh YCTaHOBKH.

Henoniku:

- HU3bKa POJYKTUBHICTh (PYYHUH TIPUBON);

- HEMOXJIMBICTD YIPABIiHHS AEKIIBKOMA OMIOPaMHU;

- HENPUAATHICTh TPU 0OpOOIIl JIETKUX 1 HE XKOPCTKUX JieTaned (mpu
MiJIBEJICHHI OMOpPH BPYYHY MOXKHA TOPYIIUTH TOJOKEHHS JIeTami, Mo
BHU3HAYAETHCS OCHOBHUMH OITOPAMH).

IIpuzmu

VYcraHOBKa 3aroTOBOK Ha 30BHINIHIO [WIHAPUYHY TTOBEPXHIO
TIPOBOJUTLCS B OTIOPHI IPU3MU 1 CAMOIICHTPYBaIbHI TIATPOHH.

[Ipu3ma — IHCTANAMIIMANKA eJTeMEHT 3 pOO0YO0I0 TTOBEPXHEIO Y BUTIISII
Masa, YTBOPEHOro JBOMA IUIOUIMHAMH, HAXWJIEHUMH OJIUH IO OIHOTO IIif
kytom o (60 , 90 a6o 120 ).

st 3aroToBok miamerpoM 1o 150 MM 3 MeXaHIYHO OOpOOIEHOIO
MTOBEPXHEI0 3aCTOCOBYIOTH IMpoKi omopHi mpusmu ('OCT 1195-66, TOCT
12197-66). nst 3aroToBOK 3 HEOOPOOJCHOI IOBEPXHEID 3aCTOCOBYIOThH
By3bki mpusMu. llpm mpoMy B pe3ynbTari JIOKali3amii KOHTaKTy
3MEHIIYETHCS BITMB MaKpOTEOMETPUYHIX 0a3 3arOTOBOK Ha iX CTIMKICTH B
TIPU3MI.

OIIOpHA [PU3Ma LIKPOKa OIOpHA MPU3Ma BY3bKa
PucyHok 5.4 — Turnu onopHux npusm [4]

Y npucTtposix HaiOuIbllle BUKOPUCTAHHS 3HAXOAATH IPHU3MHU 3
o =90 °. [Ipu3mu BUTOTOBIISAIOTH 3i cTam 20X, 3aCTOCOBYIOUH IIEMEHTAIIIF0
Ha 0,8-1,2 MM i 3arapryBanHs pobounx nosepxons (HRC 55-60).
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Ynopu
Cxemy Oa3yBaHHS 3aroTOBOK 1O OIiYHMM IUIOCKUM IOBEPXHSIM

peaizyloTh yIopHu.
VYnopu OyBatoth mnoctiiiHumu (puc. 5.5), 3HiMHMMEH (puc. 5.6),
BinkuaaumH (puc. 5.7), mopoporaumu (puc. 5.8).

Herani Ynop
AN
\AISIS NP, A o

< : Pama cTeHna

B

Pucynok 5.5 — Iocriitni ynopu [4]

CKJ1aal0Th HaWOUIBII MOIIUPEHY TPYILY.

3aCTOCOBYIOTBCS B TIPHCTPOSX HEBHCOKOI TOYHOCTI 3 BIJHOCHO
MaJiM TePMIHOM eKcruryartaii. Kpimisitees 10 KOpITycy pUCTOCYBaHHS 3a
JOIIOMOT'OF0 3BapIOBAHHS.

BurotosnsroTses 31 craneit Ct3, piamre — 31 crami 45.

Y mpucTposx MiABUINEHOI TOYHOCTI 1 CKIIATHOCTI IMOCTiHHI YIOPH
KPITUIATHCS 32 JOTTOMOTOI0 TBHHTIB 1 (DIKCYIOTHCS INTH(TAMH.

Poboui mutacTuHE yIIopiB BUTOTOBJISIOTHCS 3 cTaneil Mapok 45 i 40X
1 MaoarThCst TEPMOOOPOOIIi.

BimHoBrEeHHST ymopiB B I[bOMY BHITAJKy MOXE 3HIHCHIOBATHCA 3a
JIOTTOMOT OO TUTACTHH, SIKi MiIKIaAa0ThCA il pOOOYY MOBEPXHIO.

3HIMHI _YHOpHM 3aCTOCOBYIOTBCSI TIpM 3BapiOBaHHI BY3IMiB, IO
YTBOPIOIOTH yCTynH. BOHM 3HIMAIOTBCS TICHs KOXKHOI —omeparii i
KPITUIATBCS 32 JOTIOMOTOI0 TBHHTIB 1 IIMTUAJIBOK.

BigkuaHi ymopu 3acTOCOBYIOTHCSI B THX BHIAIKaX, KOJIM IIPH
BUKOPUCTAaHHI IIOCTIHHOTO yropa HEMOXJIMBO 3HATH BY30J MiCHA
MPUXOIUIEHHS a00 3BaproBaHHs (puc. 5.7).

Bonn HacampkyloThCsl BIIBHO Ha BiCh, BCTaHOBJIGHY Ha poOoui
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HOBerHi MMPpUCTOCYBAHb.

Il i 7

Pucynok 5.6 — 3nimHi yropu [4]
Y poGodoMy MOJIOKEHHI I YIOPH 3aKPIIUIIOIOTHCS 3a JIOMOMOI'O0
3aTHCKHOI TalKU 3 PYKOSITKOIO 200 IITHPSL.

Ynop Binxuauuit dikcarop

:< Bics
i
!
i Hetans <
V/ : ( o) ! Heranp
i S N s
A poe=—_4

Pigs Kponuireiin

Pama crenpa
A Pama
—_—

Pucynok 5.7 — Binkumai yrnopu [4]

[IoBOpOTHI ymopHW 3aCTOCOBYIOTBCSI B THX K€ BHMAAKaX, MO 1
BIIKHIHI YIIOPH.

BoHu BiBHO HacaKyHOThCA HA BICh, PO3TAIIOBaHY I03a POOOYOL
MOBEpXHI TMPHUCTOCYBaHb, B POOOYOMY TIONIOKEHHI 3aKpIIUTFOIOTHCS 3a
JOTTOMOT OO TITHPIB.

Hus dikcamii He 0oOpoONIEHUX MOBEPXOHb BY3Ja 3aCTOCOBYIOTHCS
yHopu 3 pHUQIEHOW TONOBKOI, ISl OOpOONIEHMX — 3 HAIIBKPYTJIOK
T'OJIOBKOIO.

Po3Mmipu ymiopiB TpHIIMArOTBCS BUXOASYM 3 TEXHOJOTIYHHX 1
KOHCTPYKTHBHHX (DaKTOPIB.

[labmoHy (HaKJIA[HI KOHIAYKTOPH) € TMPOMDKHOI 0a30i0 Mix
JeTansgMu, 10 30MparoThes 1 CIyKaThb sl YCTaHOBKM iX (neraieil) y
3aJaHOMY KPECJICHHSIM IOJIOKEHHI 3 MOAaJbIINM NMPHUXOIUIEHHIM JeTajel
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3BaprOBaHHsM B I[eKiJ'H)KOX TOYKax.

Pucynok 5.8 — IToBopotHi yropu [4]

2

L S—

. [+

o or

1 — Buctyn s Qikcauii B MOAOBXKHFOMY HAIPsIMi MO CTiHLI BUpoOy, 2 — pedpa 1110
BCTaHOBJIIOIOTHCS, 3 — CTiHKA BHPOOY, 4 — yropu
Pucynok 5.9 — HaknaaHuii KOHIYKTOp TSl YCTaHOBKU pebep skopcTKocTi [4]

KonaykTopn BHTOTOBISIIOTH 3 JIUCTOBOI CTani abo amoMiHio. BoHn
MMOBMHHI OyTH MaKCHMAaJbHO TOJETIIeHi, MaTH HeOoOXimHy MIIHICTh i1
JKOPCTKICTh, 3a0e3ledyBaTH BUTBHUU MIOCTYN A0 3BapHUX IIBIB 1 MaTu
MOJKJIMBICTh BUTFHOTO 3HIMAHHS 31 3BapIOBAaHOTO BUPOOY.

Hakmagai  koHmykTOpm  0a3ylOTbCcs TIO  30BHIIHBOMY  abo
BHYTPIIIHBOMY KOHTYpY CIIONy9E€HHX JeTalleid, M0 OTBOpax, MPUILIHBAX 1
masaM, a TakoXK 10 0a30BHM elleMeHTaM 30HpasbHO-3BapIOBAIBHOT
OCHACTKH.
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5.2 IlpuTnckHi MexaHizMu

[Ticnst BU3HAYEHHS cxeMUu 0a3yBaHHsI 1 pO3TallyBaHHS YCTaHOBOYHHUX
CICMCHTIB HaMIYalOTh CXEMYy 3aKpilUICHHs JeTajeid, sKa 3aJ0BOJIbHSE
HACTYITHUM BHMOTaM:

a) B TMpoleci 3aTHCKy HE MOBUHHO TOPYUIYBATHCS ITOJIOKEHHS
JeTaii, 3a1aHiil mpu 6a3yBaHHI;

0) cwiM 3aTHCKy MaroTh OyTH JOCTaTHIMU, 1100 BHKIIIOYUTH
MOKJIMBICTD 3MIILIIEHHS JIeTalli B TIPoIieci il 00poOKH;

B) CHJIOBI MEXaHI3MH TIOBUHHI OYTH IIBHIKOJIFOYMMH 1 JIETKO
KEpPOBaHUMHU.

B sKOCTi 3aTHCKHUX €IEMEHTIB B MPHCTPOSIX BUKOPHUCTOBYIOTHCS
MPHUTUCKAYl, SKI YTBOPIOIOTh HAWUNONIMPEHIINA BUA  CKIAJAIBHUX
npucrocyBatb (puc. 5.10).

I MNpwuTuckavi
J
MexaHisoBaHi
: < i 2 s MHeBmoO- &
HemexaHizoBaHi| | MueeMaTUuHi FigpaeniyHi ; . E”EKTDQ
rAapasnivHI MarHiTHi
|
= T
= F =
g s :
. = s 2
318 |3
bBaoHeTHi
. . I‘IHesmoumniann] MHeBMOKIMHOBI I
Komb6iHOBaHi

Pucynok 5.10 — Knacuixkariis npuruckauis [4]
Kuaunnosi nputnckayi
KommnakTHi, IpocTi y BUTOTOBJIEHHI 1 MalOTh BiTHOCHY IIBUIKOIIIO.
Jo3BonstoTh  30UIbLIYBAaTH 1  3MIHIOBAaTH  HAOpPSIMOK  CHJIM, IO
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MPHUKIIAIAETHCS.

KnunoBi nputrckadi MOXyTbh OyTH BUKOPUCTAHI:

a) SIK CHJIOB1 BY3JIM JIJIsl PUTHCKY OHOTO €JIEMEHTA JI0 1HIIOT0;

0) /17151 BUPIBHIOBaHHS KPaHoK;

B) 1i1st pikcyBaHHS 1 yCTAaHOBKHU JeTalli pH 30ipiii.

KnuaoBi  mpuTHckaudi, He TOB'S3aHi 3 IHIIMMH JIaHKaMH
(THEBMAaTHYHUMH, BaXXIUILHUMH), MOBUHHI BUTOTOBJISITUCS
CaMOraJIbMYyIOUYUMH.

Pobouya moBepxHS KIIMHA 1HKOMW BHUKOHYETHCS OKPYIJIEHOT IS
30ibIIeHHS Koe(ilieHTa TepTs 1 3MEHINeHHsI KOHIIEHTpAIlil HallpyKeHb B
camMoMy KJIHHI.

Henonikom knuHOBOrO MpUTHCKY € Horo HU3bkui KK B 3B’s13Ky 3
BeMMKUMH BuTpatamMu Ha Tepta. Jmsa minBumenns KKJ[ xmmHOBOrO
MeXaHi3My Ha TIOBEpXHSAX KJIWHA TepTsS KOB3aHHS 3aMiHIOIOTh TEPTAM
KOUEHHS, 3aCTOCOBYIOUYH OIOPHI POJTHKH.

[Mpuknaam 3acTocyBaHHS KIMHOBUX MPUTHCKIB B CKJIAJalIbHO-
3BapIOBAILHOTO OCHAIEHHI IMOKa3aHi Ha puc.5.11:

33—

3 —1— 4 Loz 4

[S)

N

a 6
1 —crenp, 2 —3aroroBka, 3 — cko0a, 4 — KJIUH, 5 — OIOpHA IUIaHKa, 6 — WTHT, 7 — Bich
Pucynok 5.11 — KimuHOBHIT NpUTHCK 3 mOCTi#HOMO () 1 BigkuaHo (6) ckoboro [4]

I'BuHTOBI npuTHCKAYi

I'BuHTOBI TpUTHCKa4i — HAWOUIBII IOMUPEHUN BUJ TPUTHCKIB.
MatoTes mpoCTy KOHCTPYKIFO, HEBUCOKY BapTiCTh, HANiHI B POOOTI,
3a0e3medytoTh HeoOXiaH1 (1IHO/I 3HAYHI) 3yCHIUTS IPUTHCHEHHS.

Jlesiki KOHCTPYKIlii TBUHTOBUX ITPUTHUCKIB HaBeZeHi Ha puc. 5.12.

I'BUHTOBI MexaHI3MH BHKOPUCTOBYIOTH SIK Uil O€3MocepeIHbOro
3aTHCKY, TaK 1 B IOEJAHAHHI 3 IHIIMMH MeXaHi3MaMHU.

VY npucTposiX 3aCTOCOBYIOTHCSI TBUHTOBI Mapu:

- 3 METPUYHOI Pi3b00I0 (7151 IETKUX 3aTUCKAYIB HA MaJli 3yCHILIs);

- 3 IPSIMOKYTHOIO Pi3b0010;

- 3 TpaneueigaIbHO Pi3b00T0.

PobGora TepTs rBUHTA 3 NPSAMOKYTHOIO pi3bOoo Ha 15 % 1 3
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TpaneneigansHolo — Ha 10 % Menme, HiX poOoTa Takoro X TBUHTA 3
METPUYHOIO Pi3600I0.

TpanerneinanpHa pizb0a OUIBII Mil[HA, HDK NPSAMOKYTHa 1 MEHII
CKJIaJIHA Y BUTOTOBJICHHI 1 TOMY HaiOLIbII CIIOKHBAHA.

[lpu 3amaHoMy 3ycWJIIl 3aTHUCKy TIOBHHEH OYTH TIPOBEICHUIA
BIJIMOBIIHUH PO3PaxyHOK OCHOBHHMX €JIEMEHTIB MPUTHCKY: TBHHT, Taiika,
KOpIyC, €JEeMEHTH KpIilUIeHHs MPUTUCKY 10 Hepyxomoi pamu (B pasi
CTalliOHAPHUX MPUTHCKIB).

3aroToBka
1 P
aMa CTeHaa
a - 6
Baxine [ TBHHT
Brcryn Baurmak f [ 1 ] Crosx
3aroroBka t 1
[l L \ 3arortoBka | ! / i
tupr . — | Koucons i
|
' Onopa !
1 = |
! ! :
: i ,/ [
I{oka
TIpopis [Maneun
B T

a, 0 — crarioHapHi (MOCTi¥iHi ) IPUTHCKH, B — BiJKUIHUH, T — IOBOPOTHHUI
Pucynok 5.12 — KoHCTpyKIIii TBHHTOBUX MPUTHCKIB [4]

EKcuHeHTPUKOBI NPUTHCKAY]

PydHi TBHHTOBI NpUTHCKadi MPOCTi 32 KOHCTPYKIIEIO, aje MaroTh
ICTOTHUI HENONIK — JJIsl 3aKPilIeHHs JeTalli poOiTHIUK MOBUHEH BHKOHATH
BEJIMKY KUTbKICTh O0EpTalbHUX PYXiB KIIFOUEM, IO BUMAarae IOJaTKOBUX
BHTPAT Yacy 1 3yCHJIb i B Pe3yJIbTaTI 3HUKYE MPOILYKTHBHICTh TPAaIli.

Tomy, Tam nge 1e MOXIHMBO, CIIiJ 3aMiHIOBATH PydYHi T'BHHTOBI
3aTHCKadi  MBHAKOAIFOUMMHU.  Haiibinbmmoro  mommpeHHs — HaOymu
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EKCIICHTPUKOBHH 1 MApHIpHO-BAXKUILHUN 3aTHCKAYI.

ExcrieHTpuKOBUI 3aTHCK XO0Ua 1 BIIPI3HAETHCS IIBUIKOIEIO, aJie HE
3a0e3meuye BEIMKOI CHIIU 3aTUCKY JeTall i Mae oOMexeHui xia. Tomy ioro
3aCTOCOBYIOTH JIMILIC MPH MOPIBHSHO HEBEIUKUX CHJIAX 3MIIICHHS JeTalll.
[lpboMy YacTo BIAMOBIAAIOTH CKJIAJaJbHO-3BAPIOBAILHUN W HAIUTABOYHUN
TEXIPOIIECH.

3acTOCOBYIOTHCS /IBa PI3HOBHIU EKCIEHTPHUKOBUX MPUTHCKAYIB!

a) 3 KpYTJIUMH eKCIIEHTPHUKAMU;

0) 3 KpUBOIIHIMHUMU EKCIIEHTPUKAaMH (TUIOCKHMMH KyJIauKaMHu ).

Kpyrmi  eKCHEeHTpHKM  MarTh  MepeBaKHe 3acTOCYyBaHHS B
CKJIaJ]alTbHO-3BapIOBaJIbHUX IPUCTPOSIX.

44
1
1
a — JeTanb He 3aTUCHYTA, O — TIOJIOKESHHSI [IPU 3aTHCHYTOIO IeTai
Pucynok 5.13 — EKCLIEHTPHKOBHI MPUTHCKAY

Kpyrnwmii ekcuenTpuk 1, siBiste co00r0 AMCK 31 3MIMEHUM MIOA0 HOTro
nentpy orBopoM (Puc 5.13 a). EkclieHTpHK BiIbHO BCTAHOBIIOETHCS HA OCI
2 Moxe obepratucsi HaBkono Hei. Bimcranb e mik meHTpoMm mucka C i
reHTpoM O 0Ci Ha3UBAETHCS eKCHEHTPUCHTETOM.

Jlo ekcreHTpuKa MPUKpIIUIEHA pPYKOATKA 3, TOBOPOTOM  SKOI
3MIACHIOETHCA 3aTHCK feTaii B Toui 4 (puc. 5.13 0).

B ckiaganbHO-3BapIOBANBHUX TIPHCTPOSX 3aCTOCOBYIOTHCS TUTBKH
KpYTJTi €KCIIEHTPUKH.

PisHOBHMIaMN  €KCIIEHTPUKOBUX TPUTHCKAYiB € KPHUBOJIHIMHI
ekciieHTpuku [4], abo Tak 3BaHi ayrosi mpurhckadi (puc. 5.14). Bouwu
MawTh poOoumii mTpodinb, OKpecleHWi TOo ApXiMenoBOi cmipam 3
MTOCTIHHUM KYTOM ITiTHOMY KPHBOI.

VY naHoMy MpUTHCKadi Ayra € YaCTHHOIO €KCIIEHTPHUKA, BiCh SKOTO HE
CHiBMajgae 3 BiCCIO MOBOPOTY BaXKelsl HA BEIUYMHY EKCLIEHTPUCHTETY e.
[Ipu mpaBunbHOMY BHOOpI BEIMYMHU EKCLIEHTPUCHTETY TPAEKTOPIs PyXy
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TOYKH JOTHKY POJIMKA 3 IYTOI0 MEPETHHAETHCA 13 30BHILIHBOIO MOBEPXHEIO
OyTd Tig KyToM MeHmuM 6°, mo 3abe3neyye caMoralbMyBaHHS
MIpUTHCKAYa.

— e—
1 — xopmyc npuTHcKaya; 2 — 1yra; 3 — poiuK; 4 — pyKosiTKa; 5 — TBUHT
peryiroBaJbHUN
Pucynok 5.14 — JlyroBuii eKCLIEHTPUKOBUIT IPUTHUCKAY 3 BEINKUM POOOYHUM XOJ0M

KpuBoiiHifHI ~ eKCIIGHTPUKH  3a0€3MeuyloTh  IOCTIHHY  CHITY
MPHUTUCKY, OJHAKOBI T'aJIbMiBHI BJIACTUBOCTI B MeEXax poOOYOi 30HU Ta
3HaYHUN PoOOUYMi Xif. AJie BHTOTOBJIEHHS TaKHUX IPUTHUCKAYiB 3HAYHO
CKJIAJHIIIA Y TIOPIBHSHHI 3 KPYTOBUMH EKCIICHTPHKAMHU.

ExcuenTpukn BUTOTOBIIIOTE 31 crami 20X 3 IeMeHTalielo Ha
rmbuny 0,8-1,2 MM Ta HACTYyITHHM 3arapTOBYBaHHSIM 10O TBEPIOCTI
HRC 55-60. IllupmHa po0OOY0i UYACTHHH EKCIIEHTPHUKA BHU3HAYAETHCS,
BHUXOJISTYH 3 HANIPY>KEHHSI 3MUHAHHS B MiCIlI KOHTAKTy HOTO i3 3arOTOBKOIO.

BaxinbHi nputuckayi

XapakTepu3yloThesl JOCTATHBOIO IIBUAKICTIO 1 3aCTOCOBYIOTBCS IS
30UTBIIEHHS. CWJI TPUTHCHEHHS, 3MIHA HampsaMy iX [ii, 30LTbIIeHHS
TOBKUHHU XOJY.

CaMOCTifHO BaXKUTbHI MEXaHI3MH BHUKOPUCTOBYIOTHCS TITBKH B
pyYHOMY BapiaHTI.

Haiiyacrime Ba)KiTbHI MPUTUCKA BUKOPUCTOBYIOTHCS SIK TIPOMDKHUH
€IEMCHT B KOMOIHAIli 3 IHOTMMH CHJIOBHMH MeEXaHi3MaMH (ITHEBMO- 1
TIIpOUMITIHAPaMY, €KCHEHTPUKaMH, KIWHAMH, pPIi3b0OBUMHU MapaMyd Ta
IHIIMMY TIPUBOAMHM), SIKi TIEpENaloTh 3YCHIUIS Ha BaXKenli 1 30epiraloTh
CTAJIICTh BUXIIHOI CUJIH.

Jinst 30iapIIeHHST 3ycHiib B 2-4 pa3W 3aCTOCOBYIOThCS IIPOCTI
(omHOBaXKenmpHi) TPUTUCKH, Ui OUIBIIOr0 30UTBIIEHHS — CKJIaJHI
0araTomaHKOBI MeXaHi3MH (TiICHIIOBAYi), 30KpeMa IIapHIpHO-BaXiIbHi,
110 30UIBIIYIOTh 3yCHILIs B 3-7 pasiB.
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Ha puc. 5.15 300paxkeHuii mNOMMPEHWH PYYHUH MIapHIPHO-
BaXITbHUH MPUTHCK, IO i€ 32 paXyHOK MEPEX0y BaXKETiB Yepe3 KMEpTBY
TOYKY.

[Ipu pyci pykosTKH BIIBO €HAajbHA IJIAHKA HATHUCKAE HA BAXUIb 1
4epe3 TBUHT MPUTHCKAE 3arOTOBKY.

Hapifine 3akpiruieHHss gertani 3a0e3ledyeThesl PO3TallyBaHHSIM
PYKOSITKH 2 TIiJ] HEBETMKUM KyTOM 10 TuiaHku 4. [Topaneinuii Xiq pykosSTku
O0OMEXYETBCSI CTOTIOPOM 7.

Hemomik: MOXIMBO MHMOBUIBHE PO3KPUTTS HPUTUCKY TIPH
KOJTUBAHHSX TOBIIUHU JETATi.

1.

A-A

M

ﬂ_t]_(ﬁi_
o

i

a}
1 — crosik, 2 — pykosTKa, 3 — Baxisib, 4 — IJIaHKa (€AHANBHA), 5 — HOKUMHHIN TBHUHT,
6 — perynoBanbHi raiiky, 7 — cTonop
a — poboue MOJIMKEeHHS; 6 — HepoOoYe MOOKEHHS
Pucynok 5.15 — Cxema pyqHOro Baskesist IIAPHIPHOro npuTrcKaya [4]

BaxiibHi ___MexaHi3MM  XapaKTepH3yIOTbCS  IIBHIKOMIEIO 1
3aCTOCOBYIOTHCS /ISl 30UTBIIEHHS CHJI 3aTHCKY, 3MIHU HaIpsAMKY iX Hii Ta
30umpmeHHs  Xomy. OcoOMMBO YacTO BOHH BHKOPHCTOBYIOTBCS  SIK
MIPOMDKHHNA €TeMEeHT Y KOMOIHAIIIT 3 IHITUMHU PUTHCKAYaMHU.

KoHcTpyKkTHBHEX pi3HOBHIB BaXKITFHUX MEXaHI3MiB OaraTo, aje BCi
BOHU 3BOJATBCS JIO JEKUIBKOX OCHOBHUX CHJIOBUX CXEM, HAaBEICHUX,
HampuKIaz, Ha puc. 5.16.

Jus mmx MexaHi3MiB Tpebda BU3HAYMATH BUXIOHY cuiny (, ska
3a0e3neunna O HEOOXiMHY PO3PaXyHKOBY CHITy MPHUTHUCKY 3aroToBku W.
Benmuuuny cwim nputrcky 3aroroBkn W 3HaXoamMO 3 YMOBH PiBHOBaru
MOMEHTIB BIJHOCHO OMNOp 1 3 ypaxyBaHHSM BHTpPAaT Ha TepPTS B OMOpi
Baxens (KK/I mexanizmy n = 0,85-0,95).

Takum 4mHOM, Bakeni, SIKI HpamolTh 32 cxeMor (puc. 5.16 6, o)
PO3BHBAIOTH CHJYy NMPUTUCKYBAaHHS MPHUOIM3HO y JBa, a BaXKUIb 32 CXEMOIO




(puc. 5.16 6) — y yoTHpH pa3u OUTBILY, HIXK BaXKUIb, IO MPAIIOE 33 CXEMOIO
(puc. 5.16 a). Ilepma cxema (puc. 5.16 a) mae HaWOITBII KOMITAKTHY
KOHCTpyKIito. OfHaK, Tepenaoye BiJHOIICHHS CHJI Y Hiil 3aBXKIX MEHIIE

B1J OMH

Cxemu Ha puc. 5.16 6, 2 3aCTOCOBYIOTBCS TEPEBAKHO Y THX

M.
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BHIIa/IKaX, KOJU TpeOa 3MIHUTH HAMPSIM BUXiTHOT CHIIH.

Cxema Ha puc. 5.16 6, He 3BakKarOuu Ha Te, MO JA€ HAWOUIBIIMIA
BUTpAlll Y CWJi, Y KOHCTPYKTHBHOMY BiJHOIICHHI JyXe TpOMi3Ka, a B
eKCIUTyaTalii He3py4YHa, OCKUIBKM BHMAarae BEIHUKOr0 po0OOYOoro Xomy

CHJIOBOT'0 JPKEpesia Ta YCKIIAHIOE 3aBaHTAXKEHHSI 3ar0TOBKH 1T BaX1JIb.
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Po3paxyHOK BaKUIBHOIO MeXaHi3My Ha MILHICTb 3BOJUTHCS [0
nepeBipku MiLHOCTI ii JaHUIOTIB (BaKeliB), sika MoO)ke OyTH NpoBeleHa
Bijomumu Merogamu «Omopy MartepianiB» Ta «/leranelt mammu» Ta

PucyHok 5.16 — OCHOBHI CHJIOBI CXeMH BaXKibHUX MeXaHi3MiB [4]
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BH3HAUCHHS CHUJIM MPUTUCKYBAHHS Ba)KEIICM.

IIneBMAaTHYHI NPUTHCKAYI

[THeBMaTHYHI TPUTHCKa4i HAOyJHM MIMPOKOrO TIONIMPEHHS B
MPHUCTPOSX JUISA CKITaJaHHs 1 3BapIOBAHHSL

IlepeBaru :

a) JOCTYIHICTh 3aBISKH HAsBHOCTI Ha 3aBOJaX MEPEXKi CTUCHEHOIO
MOBITPS;

0) TOpiBHSUTBHA POCTOTAa KOHCTPYKIIi;

B) HAJIHICTH B POOOTI;

') 3pYYHICTh 1 MOXIIMBICTD YIPaBIiHHS 3 OAHOTO POOOUYOro MicIst
(omHKMM a00 JIeKiTbKOMa MHEBMATUYHUMH TIPHUCTPOSIMH);

1) WIBUJKOIst (B TIOPIiBHSIHHI 3 TBUHTOBUMH MPUTHCKAMH).

Henomikw :

a) CKJIAJHICTh PEryJIFOBaHHS IIBUIKOCTI XOAY IPUTUCKY (PUBKH);

0) noTpibHe A00pe OYMINEHHS IOBITPS BiJ BOJOTH JJISl YHUKHEHHS
KOpO3ii HUIIHIPIB;

B) 3yCWJUIA, SKI CTBOPIOIOTHCS ITHEBMATHYHHMH TPUTHCKAYaMHU
ooMexeni BemanHO0 mopsiaky 2000-3000 kre (20-30 kH);

T') MABHUINCHUH PiBEHB IIyMY.

VY nmeskux BUMAAKaxX 3aTHCK JETali IPOBOIUTHCS Oe3mocepenHbo
KIHIIEM MTOKA MTHEBMATUYHOTO IMIIHAPY, B IHITUX — KiHEIb IIITOKA i€ Ha

CHCTEMY BasKeJIsl, 110 KpinuTh jaerani (puc. 5.17 1 5.18).
2 3 4 3

ﬁ/s 4

1 —pama crenna; 1 — nHEBMOLTIHIP;
2 — MHEMOLUITIH/ID; 2 — BaXiJIb ;
3 — mToK; 4 — 3aroToBKa; 5 — ynop 3 —3aroroBka; 4 — ynop; 5 — pama
Pucynoxk 5.17 — [THeBMOIIprxKuM Pucynok 5.18 — [TneBMOpHyakHHIA
npsimoi it [4] nputHck [4]

B skocTi CcWJIOBOrO By3la B IMPUTHUCKAKOYH JaHOTO BHIY
3aCTOCOBYIOTb:

- MOpPIIHEB1 MHEBMOIIIIIHAPH (puc. 5.19);

- MeMOpaHHi mHeBMoLmIIiHApH (puc. 5.20);
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- IOBITPSIHI PyKaBM — MTHEBMONLIAaHTH (puc. 5.1).
3 2

01 cetn
-—

IIHeBMaTHYHUIM arperat

3 UM HAPOM
(cxema poboTH)

1 — pnanens

2 — criHKa

3 — mmmuibKa

4 — opureHb

5 — moBiTpornpoBix

6 — po3moniTBuMii KpaH

Pucynoxk 5.19

iadparMoBa Kamepa

1 — niapparma

2 — gaika

3 —vamka

4 — mraiiba omopHa
5 — npyxuHa

6 — npyxuHa

7 — mToK

Pucynoxk 5.20

2 3

‘ “H

Hpmncxaq 3 NTHEBMONIJIAHTaMH

1 — MOBOPOTHHUH LTAHT
2 —mixcraBa

3 — NIPUTHUCKHOI IILIAHT
4 — HOXKUMHUI BaXiJIh

Pucynok 5.21
Po3paxyHOK HOpIIHEBUX JBOCTOPOHHIX NPHUBOIIB 3BOIAUTHCS [0
BH3HAYEHH HEOOXiTHOro BHYTpimHbOro miamerpy D, sxuit 3HaX0quThCS B
HACTYITHIN 3aJIeKHOCTI Bi/I 3yCHIIIS Ha mTOKY Q:

nD?

Q=p =
Jie p — TUCK TOBITPS B THEBMOIMJIIH/PI (B ITHEBMOCUCTEMI);
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n = 0,85 — 0,9 — xoedilieHT KOPUCHOT Jii.
Jlyiss OpiEHTOBHUX PO3PaxyHKIB ITHEBMOIIPUBOJIB MPUUMAIOTh P =
4= (0,4 MIla).

3a BiIOMHM BHYTPIIIHIM JIiaMeTpOM HMJIIHIpa 1 HEOOXiTHOMY XOIy
nopuHs BignosigHo 1o [OCT 15608-70 (cramioHapHi MHEBMOIMIIIHIPH) 1
I'OCT16683-71 (obepToBI MHEBMOIWIIHAPH) 3HAXOAATHCS OCHOBHI
PO3MIpH WIIHAPIB 1 JeTalei, 0 BXOJSATh B KOHCTPYKTHBHUH BY301.

Hia¢parmoBi nHeBMOKamMepu

[MTHeBMOKamMepu 3 Tapim4acTHMH TYMOBOTKAaHHMMH giadyparMaMu
TakoX OyBarOTh OJHOCTOPOHHBOI i JIBOCTOPOHHBOI Jii. Y TOpPIBHAHHI 3
MTHEBMOIMJIMHIpAMH ~ MTHEBMOKaMepyd  TPOCTiie Yy  BUTOTOBJICHHI,
JOBTOBIvHIIIE 1 HaAidHime. [Ipu iX 3acTocyBaHHI MOKHA BUKOPHCTOBYBATH
MOBITPS 3 MEHIIIMM CTYIIEHEM OYHIIICHHSL.

Henomiku: nocuth Mayui xig mroka (30-60 MM) i BiTHOCHO BETMKHI
JliaMeTp B TIOPIBHSHHI 3 MHEBMOIMIHHPAME TOTO 3K 3yCHILIS.

[Ipu pospaxyHky miadparMOBUX MPUBOJIB MOBHHHO BPaXOBYBATHUCS
TakOK MPYKHUH omip wMarepiany mgiadparMu, SKAHA 3aJSKATh  Bif
TIOJIOKEHHS 11 B Kamepi.

IIpuTHCckayi 3 THEBMOLJIAHT AMH

3aBOSKM TIPOCTOTi, TOPTATUBHOCTI 1 HAmIHHOCTI B  poOOTi
[THEBMOIIUIAHTOB1 IIPUBOIM BUKOPUCTOBYIOTh B CKJIaJaJIbHO-3BAPIOBAJIbHUX
1 HaITABOYHUX IPUCTOCYBAHHS.

Henomiku: Manwmii pobodmii Xim, 3ajJeKHICTh KOPHUCHOI CHITH Bif
CTYIICHS CTUCHEHHS ITHEBMOIIIJIAHTY.

BakyymHi npuTtuckayi

BakyyMmHI NpPUTHCKH BUKOPHCTOBYIOTBCS Ml 3aKpIiIUICHHSA AeTaiel
HEBENWKOi Mach 3  Oyap-KMX  MaTepiamiB, TepeBaXHO  MpH
OTHOCTOPOHHBOMY JOCTYII MO 3aroriBmi 3 Iuiockumu (puc. 5.22) abo
KpUBOIHIITHIME 0a30BUMH MTOBEpXHAMH (pHC. 5.23).

Y TakuxX TNPUTHCKAdiB MDK 0a30BOI0 TOBEPXHEIO 3aroTOBKU 1
MOPOKHUHOIO ~ KOPIYCY CTBOPIOETHCSI  PO3PSKEHHsS, 1 3aroTOBKa
MPUTUCKAETHCS IO TYMOBOIO YIIUIBHIOBAYa HAJUIMIIKOBHUM aTMOC(EPHUM
THCKOM.

3aroroBka 4 BCTAHOBIIOETHCS HAa T'YMOBHUH YIIIBHIOBAY 5 KOPIYCY
OpUTUCKY 3. 3 HOPOXKHUHM (KaMepu) KOpPIyCy HOBITPS BHIAIAETHCSA 3
JONIOMOTOI0  BaKyyMHOro Hacoca | wd4epe3 pecuBep 2. Pecusep
BHUKOPUCTOBYETBCS JJIsl LIBHJKOIO CTBOPEHHS BaKyyMy B IOPOXXHHHI O,




35

CTBOPCHMI HAJUTMIIKOBUM aTMOC(QEpHUN THCK DIBHOMIPDHO TPUTHUCKAE
3aroToBKy 4 10 KOpmycy NpuTHCKY 3. ['epMETHUHICTH TOpPOXHUHH 6
3a0e3MeuyeThbCcss TYMOBHM VIIMUIbHIOBa4YeM 5. PO3KpirieHHsS 3aroToBku 4
3MIACHIOEThCS 3'€JHAHHSIM TIOPOKHMHH 6 3 aTMOCc(eporo 3a JIOMOMOrOr

PO3MOAUTEHOrO KpaHa 7.
D

L

2
S
A
1 — BakyyMHUii Hacoc; 2 — pecuBep; 3 — KOPITyc BaKyyMHOT'O IPUTHCKY; 4 — 3arOTOBKa,;
5 — ryMoBMii yIITBHIOBAY; 6 — Kamepa; 7 — pO3MOIIIbHUHN KpaH
PucyHok 5. 22 — CxeMa BaKyyMHOI'O IIPUTHCKa4a 3 BAKYYMHHM HacocoM [4]

IIpn cxmamanHi 1 3BapiOBaHHI OOMYAaWOK 3 JTHUINEM BUHHUKAE

HEOOXITHICTh B OHOCTOPOHHHOMY 3aKPIIJICHH] JHHIIL.
2 3 4 6 7 8

\

w

S F

1

1 — nHeBMOLTIHAP; 2 — PO3MOUIBHUI KpaH; 3 — BAKYYMHHI LIWTIHAD; 4 — KOPITYC
MPUTHCKY; 5 — MOPOXKHUHA (BaKyyMHa Kamepa); 6 — TyMOBHH YIIIIbHIOBAY; 7 — JHHMIIIE;
8 — obuyaiika
Pucynok 5.23 — Cxema BakyyMHOT'0 IPUTHCKa4a 3 BUKOPUCTAHHAM
nHeBMOITiHApa [4]

Bunanenns moBiTps 3 MOPOXXHUHU 5 Kopiycy 4 3miHCHIOETHCS 3a
JOTIOMOTOI0 BaKyyMHOTO MHJIiHApa 3, TOpIIeHb SKOTO 3'€IHAHWHA 31
MTOKOM 00epToBoro mHeBMoIwniHApa 1. Po3psaka B mopoxHHHI 5
MNpuU3BOAUTL [0 BHUHUKHCHHA HAJJIMIIKOBOI'O aTMOC(l)epHOFO TUCKY,
3aBJSIKM 4YOMY JOHUIIC 7 MPUTUCKAETBCA OO0 T'yMOBOTI'O YH_IiJ'II)HIOBa‘Ia 6
kopnycy 4. Lle 1ae MOXIMBICTD BUKOHYBAaTH CKJIaJalbHi onepauii fauma 7
3 oOuuaiikoro 8. Poskpimnenns 3i0paHoro a®o 3BapeHOro By3ia
3IIMCHIOETBCS 32 JOMOMOIOK PO3MOUIBHOIO KpaHa 2, SAKUH NepeMHKae
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CTHCHEHE TOBITPS ISl 3BOPOTHOTO PyXy LITOKA MOPIIHS MHEBMOLMIIIHIPA
1 3 mopuIHeM BaKyyMHOTO LMTiHApa 3.

TigpasJjiuni npuTHcKkavi

CyuacHe pomoMmikHe oOnagHaHHS 1 CKJIAJAbHO-3BAPIOBAIILHE
TEXHOJIOTYHE OCHAICHHS KOMIUIEKTYETBCSI TaKOX  TiIpaBIidHUMH
npuTuckamMu. KOHCTPYKTHBHI CXeMHU TaKMX MPUTHCKAYiB TaKi K, K 1 CXeMH
13 THEBMOITPHIKIMOM.

lNppaBmiyHi TPUTUCKK 3a0€3MEUyIOTh OUIBILY CHIIY IPHUTUCKY, IO
JI03BOJISIE 1X 3aCTOCOBYBATH TPU CKJIAJAHHI BAXXKUX TOBCTOJIHCTOBHX
KOHCTPYKIIii; TJaBHICTH 1 O€3IIyMHICTH B pPOOOTi; OCHOBHI BY3IIM HeE
BHMararoTh MacTHJIA 1 HE CXHJIBbHI JI0 KOPO3il.

Henonikn rimponpmxknma: Mana IIBHIKICT IMEPEMilllEHHS IITOKA;
MOXIIMBICTh  3a0py/JIHEHHSI IIOBEPXOHb, IO 3BAPIOIOTHCS, POOOUOIO
PIAMHOIO; KOIITOBHE OONaJHAHHS HACOCHUX CTaHI[I 1 HEOOXIAHICTH
3HAYHUX TUTOI JITSL iX PO3MIIIICHHS.

liaponpr>kiMu  YHUKAIOTh BCTAHOBIJIIOBATH HAJ| 3ar0TOBKAMH, IO
3BapIOIOTBCA 1, SK TPaBUJIO, PO3MIINIYIOTh 1X y HIDKHIA YacTHHI paMH
MPHUCTOCYBAHHS.

SKmo cuia Ha MTOKY BijjoMa, TO, 33/Ial0YHCh THCKOM MAcCTWIIa B
TiApOCcUCTEMI, BU3HAYAIOTh HEOOXIMHUN MiaMeTp MOPIITHS 1 IT0 BiIIOBIIHIM
CTaHIapTaM BUOMPaIOTh HEOOXIMHUH riaporIinap (tadn. 7.3 1 7.4).

Tabmums 5.2 — ippormniaapu omaoctopoHuboi mii (TOCT 19897-74,
I'OCT 19898-74)

| Tiamerp D muinzpa, Mm | 40 | 50 | 63 | 80
Tabmmns 5.3 - TNapoumninapu asoctoporuboi aii (TOCT 19899-74)
| Miametp D umninapa, My | 40 | 50 | 63 | 80 | 100 |

EJjeKTpoMaruiTHi npuruckayi

EJNeKTpOMarHiTHUi TPUTHCK Ma€ KOTYIIKY 3 CEpACYHUKOM,
PO3MIIIEHUMH B METaJIEBOMY KOpITyCi. YTIPaBIiHHS EIEKTPOMAarHiTaMu
3MIMCHIOETHCS BKITFOUCHHSIM 1 BUMUKAHHSIM CIIEKTPUYHOTO CTPYMY.

30BHIIIHS ~ CTIHKA CHIY)XHTh IIOMOCOM  TpHUTHCKY. KoTymika
CNEKTPOMArHiTy yTPUMYEThCS HA CTEPXKHI Talikow, 3polieHol 3
HeMarHiTHoro Marepiany. KiHIli KOTyIIKu BHUBEIeHI HAa30BHI 1 MiAKIIOYEH]
no BuMHKava. JKWBIIEHHsS 3MIIACHIOETHCS Bij €EKTPOMEPEkKi MOCTIHHOro
CTpyMy.

BukopucTOBYIOTECS, B OCHOBHOMY, B SIKOCTI IEPEHOCHOTO
npucTocyBaHHs. J[J1s 3pydHOCTI TIepeHeceHHs nepedaueHa pydka (ckooa).
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1 — xopmyc; 2 — nepemukay; 3 — ckoba; 4 — cepJeYHNK; 5 — KOTYIIKa; 6 — 3aroToBKa
Pucynok 5.24 — EnextpomarsiTHuil npurickad [4]
V 3BaproBajibHIN TEXHII MarHiTHI MPAUTHCKAYi BUKOPHCTOBYIOTHCS:
- JUTS BUPIBHIOBAHHS Kpaiok (puc. 5.25 a);
- JUISl IPUTHCHEHHSI Kpaiok 10 (uttocoBiit moaymiku (puc. 5.25 6);
- SIK OTIOPH BasKeJIst, IO TiATHCKAE AETalb 10 IOBEpXHi (puc. 5.25 ).

FNEKTPOMArHNT

Lt
£ ! d
a} omoc O E)
o} ;- i '; p
7 A 7 /7]

Pucynok 5.25 — TIpuKIiaan 3aCTOCYBaHHs €JIEKTPOMArHiTHAX MPUTHCKaYiB [4]

Jusa dikcyBaHHS ¥ yTpUMaHHS 3arOTOBOK NP BUKOHAHHI KyTOBHUX 1
TaBpOBHUX 3'€HAHh BUKOPHUCTOBYIOTHCS VHIBEpCANbHI €IeKTPOMAarHiTHI
nputrckd (puc. 5.26). Kyt vaxuiny nerani B mexax 30-150 .

Le#t mpuTHCKad CKIAIA€ThCSA 3 JBOX EIEKTPOMATHITIB 3, 3'€qHaHUX
IIapHipoM 2, MmMAapHipHOi cucteMu 5, TBuHTa 7 1 raiiku 6. lllapripHa
CHCTEMa CIIPHsI€ BCTAHOBJICHHIO HEOOXiTHOTO KyTa MK €JIeKTpOMarHiraMu
3, SKi yTPUMYIOTh 3aroToBKM 1. EnexTpuyHMil cTpyM Bim BHIpsmIIsda
(36 B ) BKITIOUAIOTDH TIEPEMUKAYEM.

IlepeBaru eneKTpOMarHiTHUX NPUTUCKIB!

- IIBUIAKOMIIS,;

- YHiBEepCaJIbHICTh B MPOLECI eKCILTyaTallii;

- BIACYTHICTb PYXOMHUX JIeTaliell i KOMyHIKalliiHUX IITaHT1B;
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- BUCOKa YHCTOTA 1 KyJIbTypa pOOOYHX MICIb.

HEJIOJIKH:
- MoTpeda B MOCTIHHOMY CTPyMI.

0
0 I I
u ]

1 —3aroroBky; 2 — mwapHIp; 3 — eNeKTpoOMarHiTu; 4 — BUMHKay; 5 — MapHipHa
cucrema; 6 — raiika; 7 — rBUHT
PucyHOK 5.26 — YHiBepcaIbHUH eIeKTpOMarHiTHUH nputnckay [4]
Meroro  po3paxyHKiB ~MarHiTHUX TpPUTUCKIB € BH3HAYCHHS
TCOMETPUYHHUX IapaMeTpiB €JIeKTPOMArHITY 1 OOMOTYBaNbHUX ITaHUX
KOTYIIIKH.

ITpuxnan:

MarnitTHui 3atuck Mapkun YEM Jjid  cKiaJajJbHO-3BapIOBaIbHHMX
pooir:

30BHINIHIN TiaMeTp 165 MM

Bucora 170 MM

Bara 12 xr

Tsrosa cuia 800 kr

3aTHCK MpaIfoe Bi Mepexi MOCTIHHOTO CTPYMY 1 pO3paxoBaHHWN Ha
Hampyry 55 B i ctpym 1,5 A.

Kom0OiHoBaHi npuTHckayi

KpiM po3rmsHyTHX MpOCTHX TPHUTHUCKIB (KIMHOBHUX, TBHHTOBHX,
eKCIIEHTPUKOBUX Ta iH.) B mpucTposix s ckiagaHHs 1 3BaplOBaHHS
3aCTOCOBYETBCSA P  KOMOIHOBaHHMX TpHTUCKadiB. Taki TPUTHUCKU
CKJIaJIal0ThCSA 3 IEKUTHKOX IOCIIIOBHO 3'€THAHUX MPOCTUX MEXaHi3MiB abo
X eeMeHTiB.

3asie)XHO Bijl CKIIay IIi MPUTHCKAYl MArOTh 1 BiATIOBIAHY HA3BY:

a) BaXX1IbHO-TBUHTOBI;

0) BaXXUJIbHO-EKCIICHTPUKOBI;

B) BaXKiIbHO-PEHKOBI;
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') THEBMO-BaXJIbHi;
1) THEBMO-KJIMHOBI 1 HIII.

o

//////////%

Pucynok 5.28 — Cxema knuHo-
IUTYH)KEPHOT'0 MEXaHi3My 3 OJJHUM
POJUKOM

Pucynok 5.27 — BaxinbsHo-
eKCLIEHTPUKOBHIT IPUTHCK

1 — xopIyc IPUCTOCYBaHHS; 2 — ONOpa; 3 — 3ar0TOBKA; 4 — BaXKiJib; 5 — POIIHK;
6 — xiMH; 7 — IBUHT
Pucynok 5.29 — Kom6iHoBaHu# npuTHCcKay [4]

Po3paxyHOK Takmx yCTpoOiB BUKOHYEThCS NpU Oe€3rmocepeTHbOMY
pO30UTTI X HA OKpEMi MEXaHi3MH, METOJM PO3PaXYHKY KX BXKE BiJOMI.

3acTocyBaHHS NPUTUCKAYIB

B  ngonomixHOMY o0OnmamHaHHI 1 CKIIAAalbHO-3BapIOBAJILHHUX
MPUCTPOSAX HAWUACTille 3aCTOCOBYIOTHCS TIPUTHUCKH 3 MEXaHIYHUM,
IMHEBMATUYHUM, TiJ[paBIiYHAM, MArHITHUM a00 eIeKTPOMEXaHIYHUM
MIPUBOJIOM.

B omHOoMy mpucTtocyBaHHI 0a)kaHO 3aCTOCOBYBATH He OINbIIIEe JBOX
THUIIIB TIPUTHUCKIB.

PydHi mputuckadi (TpamioroTh Bil MYCKYIBHOI CHIIM pPOOITHHKA)
PEKOMEHIYETbCS  3aCTOCOBYBAaTH B OJUHMYHOMY 1 JpiOHOCEPIHHOrO
BUPOOHUIITBA.

MexaHi3oBaHi TpPUTHCKaYi (TPAIIOOTh BiJ CHJIOBOT'O TPHUBOJNY,
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KEpPOBAaHOTO BPYYHY), i aBTOMAaTU30BaHi MPUTHCKAYi (3IICHIOIOThH 3aTHCK 1
PO3KpiIUIeHHs AeTanield 1 By3miB 0e3 ydacTi poOiTHHKa) PEeKOMEHIYETHCS
3aCTOCOBYBATH B CEPiiHOMY i MaCOBOMY BUPOOHHIITBI.

Pi3Hi KOHCTpYKIIi 3aTHCKaviB MalOTh Pi3HUI Yac CHpalbOBYBaHHS i
3aKpiruieHHs (BiIKpIMJIeHHs) qeTanei.

Tabnuis 5.4 — TpuBamicTh 3aKpilJICHHS JeTaneh

No TpuBamicTh
n/m Bun 3aTucKHOrO IPUCTPOIO 3aKpiIIeHHS,
C
1 | 3aTHcK IUTYH)XEPHOTO BUY 3 THEBMATHYHUM a00 0,5..1,2
TiIpaBIiYHUM TPUBOJIOM
2 | Pyunuii ekcuieHTpUKOBUI a00 OalilOHETHHI 0,7...2,0
3KUM
3 | 'BUHTOBWMIA 3aTHCK 3 PYKOSITKOIO 200 MaXOBHKOM 1,5..4.2
4 | I'BuHTOBMH 3aTHCK, IO O0EPTAETHCS TAHKOBUM 3..12
KITIOYeM
5 | Jlemata  abo  KyJaykoBMH  HATPOH 13 6...18
3aCTOCYBAHHSM KJIIOYA

6 TUMMOBI KOHCTPYKIII JOMOMIXKHHUX
CKJIAJAJBHO-3BAPIOBAJIBHUX CTEH/IB

6.1. ElekTpoMAarHiTHi cTeHaAN A/ CKIaJaHHS Ta 3BapPIOBAHHS JMCTOBUX
KOHCTPYKIiH

EnekTpoMarHiTHi CTEHOW BUKOPUCTOBYIOTHCSI JJIsI BUTOTOBJICHHS
pe3epByapiB, 3BapHMX JIHICTOBHMX TIOJOTHHUIN y CyZHOOYTyBaHHI,
BaroHoOyMyBaHHI.

CyTTeBa TmepeBara TakuX CTEHMAIB - 3i0paHi Ui 3BaprOBaHHS B
MOJIOTHUIIIA JIUCTH BIIKPUTI 3BepXy 1 JMAOCTymHI miusi  OyAb-sKOTro
3BaproBaIbHOro0  amapary. [lpm 1poMy JiHIi 3BapHMX [IBIB He
MEPETHHAIOTHCS 3 IPUTHCKAMH.

Enexrpomarnitauii crenn (puc. 6.1) crxmamaerbes 3 pamu 1, B
CepelrHI SKOI PO3MIMEHHH Komod 6 mns Qurocy 1 NPUBOJHMIMA
rHeBMOUMIiHAp 10 3i IITOKOM 7 JUIS MIAHSTTS 1 OITyCKaHHS JKOJ00Y.

VY310BK K000y pO3MIIIEHI €IeKTPOMATHITH, SKi CKIaJarThCs 3
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KOTYIIOK 3, cepaeuHuka 4 i xopiyciB 5. EnekTpomarHitu mpUTATYIOTH i
LIJIbHO TIPUTUCKAIOTh KPaKM JUCTIB A0 CepACYHHKA 1 CIPUUMAIOTh
PeaKIiio Bi THCKY (IIFOCOBOT MOAYIIIKH.

Ay
R O R e &
=l
1o66-6-i-6-6-0-6-1
O aa O
Ty ;
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1 — pama; 2, 8 — ponuky; 3 — KOTyIIKa; 4 — CEpACYHHUK; 5 — KOpITyc; 6 — 3K0I100;
7 — wToK; 9 — mHeBMoNIaHr; 10 — MHEeBMOLMITIHAD
Pucynok 6.1 — Cxema eJleKTpoMarHiTHOro creuuy [4]

Pama | TakoX OCHaIIEHA CTOSKAMH 3 POJIMKAMH VISl TTO3/I0BXKHBOTO &
1 TIomepeyHoro 2 IepeMilleHHs] JTUCTIB MPH CKJIAJaHHI I 3BapIOBaHHS.
CTosIKM 3 pOJNIMKAaMH TTHIMAIOTHECSA B PoOOYE TOJOKEHHS 3a TOTIOMOT OO
ITHEBMOIIUTAHTY 9.

Ha enmextpoMaraiTHOMY CTE€H1 BUKOHYIOTHCSI HACTYITHI OITEpaIlii:

- 30ipKa JIMCTIB i1 3BapIOBAHHS;

- MPUTHCK (PITFOCOBOT TOYIITKU 3HU3Y IO KpalKu 310paHoro CTUKY;

- aBTOMaTHYHE 3BapIOBAHHA BCIX IIBIB.

HEJIONIKH:

- BEJTMKA BUTpATa EIEKTPOCHEPTiI;

- 0OMEeXeHHIA PO3MIp JIMCTIB i/ 3BapIOBAHHS;

- 3QJISKHICTh CHJIM TIPUTUCHEHHS JIMCTIB JI0 CTEHIY BiJ iX TOBIIMHH,
BEIMYWHU 3a30py MDK JIMCTOM 1 €NeKTPOMAarHiTOM 1 BiJl CHIU THCKY
(I1I0COBOT MOAYILIKH.

Uum Ourple 3a30p 1 MEHIIE TOBIIMHA JIMCTA, THM MEHILIE CHJIa
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npuTUCHEHHsS. [Ipu 3BapioBaHHI TOHKHMX JIMCTIB 30UIbIIECHHS CHJIH
MPUTUCHEHHSI JIOCSATAEThCA 38 PaxXyHOK PO3MILICHHS Ha HHUX JOJaTKOBUX
(hepOMarHiTHUX IJIACTHH.

IE3 im. €.0. [laToHa po3poOUB i BIPOBaJWB y BHPOOHUIITBO TaKi
TUTIOPO3MIpH €JIEKTPOMArHITHUX cTeH[iB: P-624, P-625, P-752.

Ha mepmmx nBOX cTeHIax MOXKHa 3BaplOBaTH IMOJOTHHINA 3 6-8
JIUCTIB TOBIIMHOIWO 3-8 MM. 3a JomoMororw creHma P-752 3BaproroTh
nosiotHua 3 10 aucTiB TOBIMHOK 3-20 MM.

6.2. MexaHiuHi cTeHIH ISl CKJIAIaHHA i 3BapIOBaHHS JUCTOBUX KOHCTPYKIii

VY mopiBHSHHI 3 €IEKTPOMATrHITHUMH MEXaHI4Hi CTeHJW MAaloTh
nepeBard B TOMY, III0 BOHU OUIbIN HaJiifHI B eKCIUIyaTallii 3a paxyHOK
HE3aJISOKHOCTI TMPHUKIAJCHHS MPUTUCHEHHS BiJl TOBIIWHH 3arOTOBOK 1
IIUTBHOCTI X MPHIIATaHHS M0 0a30BHX IOBEPXOHB Bill THUCKY (IFOCOBOT
TTOTYIIIKH.

3i0paHi Imix 3BapiOBaHHSA JUCTH NPUTHCKAIOTHCS 3 NIBOX CTOPIH:
3BepXy MPUTHUCKAMH, a 3HU3Y — OIIOPHOIO 023010 CTEHY.

VY Takux cTeHJaX JTUCTH MPUTHUCKAIOTHCS KIABIIIHUMU BaXeIsIMH, SIK1
MOXYTh TPUBOJUTHCA B [0 BiJ MTHEBMAaTHYHUX ab0 TiApaBIIYHIX
OHJIHAPIB, HiagparMoBUX KaMep 1 MTHEBMATHUYHUMH ITTAHTaMH.

OpHa 3 TIOMIMPEHUX CXeM MEXAaHIYHOrO CTeHIy Ui CKIAJaHHS 1
3BapIOBaHHS JIMCTOBUX KOHCTPYKIIIH MpUBeNeHa Ha puc. 6.2.

VY creHmax uIA CKIaJaHHS 1 3BaprOBaHHs JIMCTIB B ITOJIOTHHUIIA
OCHOBHHUMH HECYYHUMH KOHCTPYKIIIMH € omopHa Oamka 1 i1 1aBi BepxHi
OIOpHi OanKku 5, A0 AKUX MPHUKPITUIEHI KiIaBimHiI mputucku 8. B manii
KOHCTPYKIIil KJIaBillIHI MPUTHUCKH TPHUBOASTHCS B M0 33 JOMOMOTOIO
MTHEBMOIITaHTa 7.

Y BuUXiIHE MONOKEHHS KJIABIlHI TPUTUCKKH 8§ IOBEPTAOTHCA 3a
JOTIOMOTOI0  3BOPOTHOI  mpyxuHU 4. PiBHOMIpHO  po3smopisieHe
HaBaHTa)XXEHHS KPOMOK 3BapIOBAJILHUX JIUCTIB A0 MigHOI ((IFOCOMiTHOT)
migkman 2, abo g0 ¢UIFOCOBiM momymIi 3a0e3nedyeThcs KIABIITHUMU
npuTHcKaMd. [Ipu mbOMy THCK, IO CTBOPIOETHCS (HIFOCOBOKO ITOAYIIKOIO
CHPUNMAETHCSI BEPXHIMU KJIABIIIIHUMU MPUTHCKAMHU.

Jis mepeMilieHHsT 3BaprOBajbHOTO amapaTy Y3[0BXK 3BaplOBaHOTO
IIBa JI0 BEPXHBOI OMOPHOI OaJIKH 5 TpUKpiruieHa Hamnpasisitoda 6. OCKiIbKU
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BepxHsl 0Oalka OIHOYACHO BHUKOHYE (QYHKIII OMOpH Ui KIABIIIHUX
MPUTUCKIB 1 HECYYOi KOHCTPYKILII Al PEHKOBOr0 ILIAXY 3BAPIOBAJIHLHOTO
aBTOMara, TO BoHa (BepXxHs Oanka) MOBHHHA OYTU JOCHUTH XKOPCTKOIO, 00
npyxHa aedopmaiii He TepeBHIyBaja JOMYCTUMHX 3HA4eHb TOYHOCTI
MOJIOKEHHS eIEKTPOa IO/ JiHii 3BapHOro LIBA.

|

1 — HKkHs onopHa Oanka; 2 — mijKIaaKka; 3 — 3BaproBaHe MOJIOTHHUILE; 4 — 3BOPOTHA
NPY)XHHA; 5 — BEpXHs ONOpHa Oaka; 6 — HarpsAIMHA JUIs 3BapIOBAIILHOTO arapary;
7 — NHEBMOLJIAHT; 8 — IPUTHCK KJIaBiIIHUI
Pucynok 6.2 — Cxema cTeHIy [JIs CKITaIaHHsI 1 3BapIOBaHHSI MOJOTHHII [4]

6.3. IIpucTpoi i cTenau 115 CKJIAJaHHS Ta 3BapIOBAHHS 00U4YaOK

IIpu 30upanHi 0oOWYaiioK AT BUPIBHIOBAHHS 1 3'€qHAHHS Kpaiiok
3aCTOCOBYIOThCS Ba)KUIBHO-TBHHTOB1 CTSOKKH (puc. 6.3). KoHcTpykTHBHO
BOHHU CKJIQJAIOTHCS 3 JBOX MHIAPHIPHO 3'€IHAHUX BAXKEINIB 3 TBUHTOBUMH
CTpyOILIMHAMH 1 BEPTHKAJIBHUMH 1 TOPU30HTAIBHIMU TBUHTOBUMH MApaMH.
[TonokeHHST KPOMOK OOMYAaWKM  PEryqio€Thbcss B JABOX  B3aEMHO
MEePIICHTUKYIISIPHUX TUIOMINHAX.

[MoenHaHHS TO3OBXKHIX KpaloOK OOWYaldOK HEBEIHMKOro JiaMerpa
MOJKHA 320€3IeYNTH 3aCTOCYBaHHSAM KiIbIIEBOI CTSDKKH (puc. 6.4).

Po3nipku npu3HaYaloThCS IS

- BUPIBHIOBaHHS Kpailok 0OWYaiiok Mpy CKIIaiaHHi;

- PO3THUCK 3BapeHMX LMIIHAPIB (YCYHEHHS eMICOITHUMHU);

- BUIIPABJICHHS BM'SITUH 1 T.JI.
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Pucynok 6.4 — Crspkka Kisibiesa [4]
Posmipku MOXXyTh OyTH: CTO€UHI, KUTBIEBI, CTIEIiaIbHI.
Jus  BupiBHIOBaHHS KpalloK 3BapHUX OOMYAalOK MOXe OyTh
BHKOPHCTaHA CTOEYHA PO3IMPKa, sKa CKIaIa€ThCs 3 IBOX TBUHTIB (JIIBOTO i
MPaBOro pi3bOJIeHHs) i MyTH 3 BimmoBigHuME pizsbamu (puc. 6.5).

PucyHok 6.5 — Posmipka croeuna rBUHTOBA [4]



45

Jis  yCyHEGHHS @NINCOIMHOCTI, BM'ATMH Ta IHIIUX Je]eKTiB B
3BapEHUX KUTBIICBUM IIIBOM OOMYalKax JOIIEHO 3aCTOCOBYBATU KiJIBIICBI
pO3MIpKH 3 JEKUIbKOMa TBHUHTAMH, pO3TAlIOBAaHUMHU pajiajJbHO B
KOPCTKOMY Kinblli (puc. 6.6).

Pucynok 6.6 — P031'[ip1(;1 KiJblLIeBa IBUHTOBA [4]

Taki po3MipKu TaKOXK MOXKYTh BUKOPHUCTOBYBATHCS JJIsI BUTIPABIICHHS
MicieBuX Jaedopmaitiii cTiHOK 00MUYaloK IPH X KaxiOpyBaHHI.

I'BUHTH PO3IIPOK NEPEBIPAIOTHCSA HA MIITHICTD 1 dKOPCTKICTB.

VY cepiliHOMYy BUPOOHHMIITBI MEPEHOCHI MPHUCTOCYBAHHS CaMOCTIHHO
HE 3aCTOCOBYIOTBHCS, aji¢ BHKOPHCTOBYIOTbCA SK JOMOBHEHHS [0
BiJIIIOB1THOT TEXHOJIOTTYHOT OCHACTKY Ta JOTIOMDKHOTO 00JIa THAHHSI.

Ha puc. 6.7 mokazana cxema CTEHAY IS CKIaAaHHS 1 3BaprOBaHHS
MTO3OBXKHIX IMBIB oOmvaifok. Ha pami 1 BcraHoBieHi nmBa crosika 2 3
KpOHIITEeHHAMH 3 1 BEpXHIMH OTIOPHUMH OallKaMH 5, 0 SIKUX MPUKPITIICH]
KiaBiiiHi nputucku 6. HukHs omopHa 6anka 4 3a JOIIOMOrOl0 IIKBOPHIB 9
TIPUKPITITICHA 10 KPOHIITEHHIB 3.

*UWIKBOPIHb — CIepoicelb WApPHIpa NOBOPOMHO20 3'€0HanHsa Oemaliell
Mawiun. Y Oinbul 8y36KOMY CEHCT — 8iCb NOBOPOMY.

Ilepen 3BaproBaHHSM OAWH 13 IIBOPHIB BHWMAIOTh, IO A€
MOJKJIMBICTh TIOBEPHYTH HIDKHIO OTIOPHY 0aiKy 4 /uis YCTaHOBKH OOWYaiiKu
8 MO3MOBXKHIMH KpaiikaMu Ha MeTaneBy minkiaaky 7. Ilicns mporo 6anky 3
O0MYalKOI0 ITOBEPTAIOTH IiJi BEPXHI OMOpHI Oamkh 5 1 3aKpIILUTIOIOTH
LIKBOPHEM 9.

PiBHOMIipHO po3MoO/IiieHe HABAaHTAXKEHHS Bijl KIIABITHIX TIPUTHUCKIB 6
3a0e3nedye MPUTHCK KPalOK OOWYAWK{, IO 3BAPIOIOTHCS IO METaieBol
migknankd. CHI0BUM MPHUBOIOM KIIABIITHUX MPUTHCKIB € THEBMOIIIAHTH, B
SIKMX CTBOPIOETHCS THUCK BiJl 3aBOJICBKOI CHCTEMU CTHCHEHOT'O MOBITPAL.

Hecyunmu KOHCTpYKIISIMH B IIbOMY CTEH/JIi € HUKHS 1 BEpXHS OIOPHI
Oanku.
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1 — pama; 2 — crosik; 3 — KpOHIITEHH; 4 — HYDKHS ONOpHa Oanka; 5 — BepXHs oropHa Oaika; 6
— KJIaBIIIHUI TIPUTHUCK 3 TTHEBMOIUIAHTOBUM IIPHUBOIOM; 7 — Meranesa nimcnamca;
8 — obuuaiika; 9 — mBopiHb
Pucynok 6.7 — Cxema cTeHty sl CKITaIaHHsI 1 3BapIOBaHHS MO3/I0BKHIX IIBiB 00Huaiiok [4]

[pu ckiIanaHHi KibIIEBUX CTHKIB TOHKOCTIHHUX OOMYaMOK BUHUKAE
HEOOXIJIHICTh B YCYHEHHI BHKpHBJICHb Kpaiok 1 3abe3medyeHHs iXx
criBBicHOCTI. [1if Yac 3BaprOBaHHs KiJIbI[EBUX IIBIB IOBUHHO OYTH HamilHE
MIPUTHCHEHHS MiIKIaJAKH JI0 KpahoK.

B ckiamambHO-3BapIOBAIBHOMY — OCHAINICHHI I 30WMpaHHS
OIJIHIPAYHAX 00MYaOK 1 TPUTHCHEHHS 3BapIOBAIBHUX IITKIAI0K YacTO
3aCTOCOBYIOTBCS PO3THCKHI KUTBIL (puc. 6.8).

Taki mpucrocyBaHHS 3a0e3MeYyIOTh HEOOXiAHY TOYHICTD 3BapHUX
00MYalioK.

Po3THckHE KiTbIle CKIAMAETBCS 3 UYOTHPHOX KPHUBOJMIHIHHHX
CEKTOpIB 5, 3'€eqHAHUX MK CO0O0I0 3a MOIMOMOTOoI0 IUTaHoK 4. IlmaHkw, ski
MaloTh OBaJibHI OTBOPH, 3aKPIIUIEHI 0 CEKTOPIB 3a JOTIOMOT'OI0 TBUHTIB 3.
OBanpHICTE OTBOpIiB 3a0e3rledye B3aEMHY PYXJIHUBICTH CEKTOpPIB TIpHU
PO3THCKY 1 CTUCHEHHI KiITbIIS.

Po3tuck KinmbIl  3MIHCHIOETBCS TEpEMIllEHHSM KOoHyca 6 B
3aranbHOMY Ul CYCITHIX CEKTOpiB KOHyCHOMY oTBOpi. OchoBa cHia, 1o
3a0e3rnedye mepeMillleHHs] KOHyCa, CTBOPIOETHCS TBUHTOM 1, 3B'S3aHUM 3
railkoro 2, gkKa INpUBapeHa A0 CHONy4HOi MiaHku 4. i MonermeHHs
3BOPOTHOT'O XOAY CEKTOPIB BCTAHOBJICHI TIPYKHHH 7.

Taxi mprcTocyBaHHS MOXKYTh 3a0€311euyBaTH 3BAPIOBAHHS KiTBIIEBUX
IIBIB 3 MOMEPEeTHIMI HaBAHTAKSHHSIM.
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1 — rBUHT cHIOBUH; 2 — raiika; 3 — KpiNWIbHUII TBUHT IUIAHKH; 4 — IUIaHKA CIOIY4Ha,
5 — cekTop KuIbLsL; 6 — KOHYC po3MipHHi; 7 — MPY)XUHA HATATY; 8 — MiAKIagKa 3MiHHA
Pucynok 6.8 — Cxema po3TUCKHOTO Kijibiist [4]

OCKUTBKY KPUBOIIHINHI CEKTOPH KUTBIISI HABAHTAXYIOTHCS 3HAYHUMHU
paaiamsHO PO3MOALUIEHUMH CHUJIaMH, TO BOHHU ITOBHHHI pO3PaxOBYBaTHCS Ha
MILHICTB 1 CTIHKICTb.

[IpucrocyBanHs A5 30MpaHHs 0ONYAOK MO KUTBIIEBUM CTHUKAX (PHC.
6.9) BHKOPHICTOBYIOTHCS TpPH CKIAJaHHI TOHKOCTIHHHX 1 TOBCTOCTIHHHX
00MYaliOK BEIUKOTO AiaMeTpy.

I[Ipu cximagasHi  MBOX OOMYAWOK, SKi PO3TAIIOBYIOTHCS HA
ponmukoonopax 13, HEOOXiAHO BUPIBHATH KPOMKH, 3aJaTH HEOOXimHWUU
TEXHOJOrTYHUM 3a30p 1 3aKpilUTH KPOMKH HpPUXOIJIEHHSIMH. 30ipka
BHKOHYETBCS 3a JIOIIOMOT'OI0 CKOOM 7, po3TamioBaHoi Ha Bi3Ky 11, skwid
nepecyBaeTbesi 1o peiikax 12. CxoOy BHCTaBIAIOTH Tak, o0 ymop 6
rizpoumiiaapa 3 po3MicTUBCA TMoOcepeAnHi CTUKY. [impormiHgpom
MIPUTHCKAIOTH OJIHY OOMYAIKY J0 yropy 5.
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1 — omopa perynboBaHa; 2 — MTOK; 3,4 — MTHEBMOLIIIIHJIPH; 5,6 — ONIOPH peryabpoBaHi; 7 —
ckoba; 8 — rizponmninap; 9 — Bick; 10 — rBuHT; 11 — Bi30K; 12 — peiiky;
13 — ponukoBuit crena
Pucynok 6.9 — IpucrocyBanHs [uisl 30MpaHHst 00MYaHOK MO KibIEBUM cTrKax [4]

[Ticnst bOro TOPIEBUH TIAPOIMIIHAP 8§ CIOHYKAE 1HITY 00e4YaiKy /10
nepiioi i BCTAHOBJIIOE HEOOXITHUH 3a30p B CTHKY, a TIAPOLMWIIHIP 3
BHPIBHIOE KPOMKH OOMYAWKH IS TOCTAHOBKH MPUXOTICHD.

IToBOpOT Ha METKUHA KyT CKPIMUICHUX MPUXOIUICHHIMA OOMYaHOK ISt
ITOCTAaHOBKH IHIMUX MPUXOIJICHh BUMAra€e BiIBeIEeHHS TiaporuIiHapis 3 i 4
1 yropiB 5 1 6. Yopu BiIBOAATHCS IIIAXOM HEBEIUKOIO TOBOPOTY CKOOH 7
HAaBKOJIO OCi 9 3a paxyHOK IEPEMIITICHHS IITOKA 2 TimpoIiiIinapa 3.

IIroxk 2 pyxaeTscs OOHU3Y TpPH HEPYXOMOMY IWIIHIpPL. AUre,
3ycTpiBIIM HIKKY 1, mimHiMae nuitiaAp i moBepTae ckoOy. Ilogameiia 36ipka
CTHKY 3IIHCHIOETHCS pyXaMH TiAPOIMITIHAPA 3 1 TOBOPOTAMH POIUKOBOTO
crerga. ligpounmiaapu 4 1 5 BUKOPUCTOBYIOTHCS MPH HEOOXIMHOCTI IS
YCYHEHHS 3a30py B CTHKY.

[Ticns 3aBepiieHHS CKIAJaHHS CTHKY CKOOa 7 BiBOOWTHCS, a Ha ii
MICII€ BCTAHOBIIOIOTHCSI HACTYIHI OOWMYaWKW, 1 OIepamis CKIaJaHHS
TTOBTOPIOETHCS B Till JK€ ITOCITIJOBHOCTI.

Hua cxmamanHs oOWyaliok IHIIMX [OiaMeTpiB CKOOY peryiorTh
rBuHTOM 10.

Taki mpuUCTOCYBaHHS BUKOPUCTOBYIOTHCS IS CKIIAJAHHS TOCYIHH
nmiamerpom Big 0,5 M 10 5,0 M.

3a0e3meyeHHsl CIIBBICHOCTI Ta CyMILEHHS TOPLEBUX Kpanlok
oOMJaiiok i TpyO TpHW CKJIaJaHHI TiJ 3BapIOBaHHS KUIBIEBUX IIBIB
3aCTOCOBYIOTHCS 30BHILIHI 1 BHYTPIllIHI EHTPATOPH.

3oBHIimHINA meHTparop (puc. 6.10) cknamaeTbcs 3 AEKUTBKOX
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30BHIMIHIX | 1 BHYTPINIHIX JIAHOK, AKi [IAPHIPHO 3'€IHAHI M COOOI0 1 TUM
caMMM 3 HaKHIHMMH radkamMu 4 CTBOPIOIOTH 3aMKHYTHH maHuror. Ha
BHYTPILIHIX JIaHKaX 3aKpilsieHi PpOJIHMKH 3, 3aBISKH SKAM JIAHIJIOT
CIUPAETHCS HA TPYOH 7.

1 — 30BHINIHA J1aHKA; 2 — BHYTPILIHSA JIAaHKA; 3 — POJIUK; 4 — TauoK; 5 — XpeCTOBUHA;
6 — rBuHT; 7 — TpyOa
Pucynok 6.10 — 3oBHiuHii neHTparop st Tpyo [4]

[Ipu cxmamaHHi PO3IMKHYTHH JAHITIOT HEHTPATOPY ITiABOAUTHCS T
TPYOH 1 3aMHUKA€ETHCA HAKUIHAM TauyKOM 4 3 XpeCTOBHHOIO 5.

Ilpy npOMY TIACTHHM  JIAHOK  JIAHIIOTa  PO3TAIIOBYIOTHCS
CHUMETPHUYHO 10 00nBa OOKM BiJ IJIONIMHY CTHKY. PamiadpHO posmoaineHe
HaBaHTAXKECHHS Ha KPOMKH CTBOPIOETHCS POJIHMKAMH 3 3aBISKH HATSHKKA
JaHIIora TBHHTOM 6. BHacmimok Takoro HaBaHTaKEHHs 3a0e3MeuyeThest
MTOE€THAHHS KPOMOK CTHKIB 000X TPYO, sIKi CKPIILTIOIOTHCS TTPUXOTLICHHIMH.
[loriM meHTpaTOp 3HIMAIOTh, a CXOIUIEHI TPYOHM 3BaprOIOTh KUTBIIEBUM
IIBOM.

HemoxnuBicTh 3BaproBaHHS KUTBLIEBUX INBiB 0€3 MPHUXOIUIEHH €
OCHOBHHUM HEZIOJTIKOM 30BHIIIHIX I[EHTPATOPIB.

3anexHo Bix AiaMerpa TpyO BUKOPHCTOBYIOTbCS HACTYITHI 30BHIIIHI
nentparopu: 113-529, 113-720, 113-820 i 113-1020.

OnHak iCHYIOTH KOHCTPYKLIi 30BHILIHIX LIEHTPATOPiB, NpU3HAUYEHI
TUIst 361p1<14 TpyO AEKINBKOX ,Z[laMeTplB VY Ttakux ueHTpaToplB 30BHILIHI 1
BHYTPIIHI JIaHKK € 30ipHUMH 1 MOXYTb MIHSATH CBOIO JOBXKUHY
BIJMIOBIIHUM  PETYNIOBAHHSAM. ICHYIOTb JBa TUIOPO3MIpHM  TaKHUX
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HneHTparopis s TpyO miamerpom 478-820 MM 1 920-1420 mm.

BHyTpimHi neHTpaTOpu A03BOJSMIOTH MEXaHi3yBaTH olepallito 30ipKu
TakKMM 4YMHOM, IO 3i0paHUd CTUK CTa€ IOBHICTIO JOCTYITHUM JJIst
3BapIOBaHHS KOPEHEBOTO IIBa 0€3 MPHUXOILICHD BiJl NOYATKY JO KiHIIS.

PazoM 3 muM, po3milieHuil B cepeluHi OOMYANKU LIEHTPATOP NA€
MOXIIUBICTh HE TUIBKH 30MpaTH, a i 3BapIOBaTH KUIBIEBUH IIOB 3aBISIKH
HOro BIIKPUTOCTI (OCTYIMHOCTI) 30BHI.

BuyTpimHiii  meHTpaTop — peanidye  paaialbHO  PO3MOALIEHE
HABaHTa)XEHHS KPOMOK Tpy0O ab0 00MYalioK, sIKi CTHKYIOThCSI.

2 3 4 5 6 7
Novss o

S + £ via

Pucynok 6.11 — Cxema BHYTpiLIHBOTO LEHTpa TOpy [4]

Lentpatop (puc. 6.11) Mae nBa psAaM HEHTPYHOYHX eneMeHTa 2 1 3,
SKi MOXYTh PO3THCKATHUCh HE3aJNEKHO, a CTUCKYIOTbCS OTHOYACHO.
[ocnimoBHUI PO3THCK HEHTPYIOUNX €JIEeMEHTIB 2 1 3 MocATaeThCs MOAauero
MacTiia min TeckoM B mopokHuHH 1 1 8. Ilpm mpomy nepemimeHHs
KO)KHOTO 3 KOHYCiB 6 1 7 uepe3 ponmukd 5 i mroBxadi 4 mepemaroThes
OammakaM, SKi B MeKax TNpYyXHOI Aedopmariii CTBOPIOIOTH paidiajibHE
pO3TATYBaHHS KpaloK i 3a0e31euyroTh eHTPYBaHHS TPYO.

Jiis 3BUTbHEHHS CTHKY TICNs CKJIaJaHHSA 1 3BaplOBaHHS, MACTHIIO
MOTAEThCSI B TOPOXKHHUHY 9, 3a0e3ledyrodr OJHOYACHE BiIBEIEHHS
HEeHTpyoUnx eneMeHTiB. lleHTpaTop BBOAWTHCS B TPyOy 3a ITOIIOMOTOO
[UIaHTa. SIKO0 TEHTpaTop BUKOPHUCTOBYETHCS B SIKOCTI oOeprada, TO
MITaHTY 3aKPIlLIIOI0Th HA MIAMIUITHIKAX 1 HAAI0Th il 00epTanbHUN PyX.

6.4. MexaHiuHi cTeHIH /11 BUTOTOBJIEHHS 0AaJIKOBHX KOHCTPYKIiii

Jns momTy4HOro MeXaHi30BaHOTO CKJIAZAaHHS 1 3BapiOBaHHS 0aJiokK
3aCTOCOBYIOTBCS HAaMpi3HOMAHITHIIII KOHCTPYKLIii CTEHAIB, THIIOBHUM
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MPEJICTABHIUKOM SKHX € KOHIYKTOP-KaHTyBay JJisl CKJIaJaHHs i 3BapIOBaHHS
TaBpoBUX 0asok (puc. 6.12).

Kinematnuni cxemMu Ta KOHCTPYKIii BaKiTbHUX 3aTHCKHUX
MPUCTPOIB,  SKIi  3aCTOCOBYIOThCS B CKIAJalibHO-3BapIOBAILHUX
KOHJYKTOpaxX 1 CTEHJax, HACTUIBKM YHCJICHHI Ta pI3HOMAaHITHI, IO
HEMOXJIMBO JaTH YHIBEpCaJbHHI METOJ iX pO3paxyHKy, KOTpuii OyB Ou
OJTHAKOBO MPHUAATHUM JUIs yciX. 3 1€l TOYKW 30py HaAMOLIBIIUI iHTEpec
MIPE/ICTABIISIE MEXaHI30BaHUH KOHIYKTOP-KaHTyBau, KOTPHH OCHAIICHHUI
BRXXIJIbHUMH MeXaHi3MaMu (puc. 6.13).
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1 — xonoHa 3 PeiiKOBUM ILUISIXOM [UIS 3BapIOBAIBHOIO aBTOMATa, 2, 9 — onopHi 6anku
KOH/YKTOpa, 3 — KOHIYKTOp-KaHTyBad, 4 — Bich IOBOPOTY KaHTyBaya, 5 — MIApHipHUI
GanaHcup, 6 — cTiHka 6ajiku, 7 — MOBOPOTHHI Baxiib NOABIHHOL Ail, 8 — perynbpoBaHa
npyxuHa, 10 — nosicauit auct 6anku, 11 — xurHuit rigportinap, 12 — kil 3axsary,
13 — «wramkuit» Baxinb, 14 — nHeBMOLMITIHIp, 15 — craHnHA
Pucynok 6.12 — KoHyKTOp-KaHTyBa4 JUIsl CKJIAIAHHS 1 3BapIOBaHHs TaBpoBUX 0asiok [3]

[punHIMN Aii KOHAYKTOpa-KaHTyBada — JUBHCH [3, 4].

Po3paxyHOK 3aTHCKHMX IPHUCTPOIB CIiA MOYMHATH 3 BU3HAYCHHS
3YyCHIIb Ha 3aTHCKaX, SIKi HEOOXiTHO MPHUKIACTH 10 OANKK JUI YTPUMaHHS 11
B MIPSIMOJIIHIHHOMY CTaHi, KOPUCTYIOUUCHh METOIMKOIO, HABENIEHOIO B [3, 4].

[To3moBxHii mporuH TaBpoBoi Oanku (puc. 6.14) yTBOpPIOETHCH BiA
Ji1 MOMEHTY

M =P, e,
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ne P, — ycano4na cuna, siKa Ji€ 0 0ci 3BapHOrO LIBa;
e — BiJICTaHb MiX IICHTPaMH Bard IMOMEPEYHOro mepepizy 3BapHOro
Ba Ta 0aJIKK (€KCIICHTPUCHUTET).

Pucynok 6.13 — Po3paxyHKoBa cxeMa BaKiIbHOTO 3aTUCKHOTO IPUCTPOIO
KOHIYKTOpa-KaHTyBaua [4]

us ||

L2 '\/

P
Pucynok 6.14 — lepopmariist TaBpoBoi 3BapHoi Oanku [4]

Ham 3a po3paxoBaHMMH 3YCHIUIIMH BHOHMpPAIOThCS HEOOXimHI
MTHEBMO- 1 TiAPOIMIIIHIPH, PO3PAXOBYIOTHCS TiaMEeTPH OCiB ImapHipis [5].

Y OuIbIIOCTI BUMAAKIB BUTOTOBIICHHS 3BapHUX IBOTaBPOBUX 0alloK
PI3HUX THUTIOPO3MIpPIB 3IIMCHIOETHCS 32 JOMOMOIOI0 CTEHJIIB, 00IaHAHUX
MepecyBHUMH TIopTaiaMu [4].

Crenn (puc. 6.15) ckinamaerscs i3 pamu 1, Ha sKili 3MOHTOBaHi JIBi
MO3JI0BKH1 Oanku, 3 AKUX ofHa 13 3akpilieHa HepyxoMo, a Apyra 14 moxe
nepemimarucs mnomepek pamu rauHtamu 11 Big enekrponpusona 10. Ipu
CKJIaJJaHHI JBOTaBpa HOro CTiHKAa 5 YKJIAJA€ThCS B TOPU3OHTAJIBHE

b 4
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MOJIOXKEHHS Ha onopHi Oanku 13 Ta 14, a monwuii 7 — BEPTUKAILHO B3JIOBK
nux OaJloK Ha OMOpHI IBUHTHU 12, SIKi pETyIIOIOTHCS HA BIANOBIIHY BHCOTY.
Crosiku 9 yTpUMYIOTh TIONHUII 7 Y BEPTUKAIEHOMY TIOJOKEHHI.

12 11

1 — pama; 2 — noprai; 3 — pyXOMUii TOPH30HTAILHUI THEBMOIIPHTHUCKAY;
4 — pyXoMuii BepTUKAIbHUIT THEBMONPUTUCKAY; 5 — CTIHKA OaJIKH, 110 CKIIaJa€eThCs;
6 — HepyXOMHIi BEepTUKAIBHUN THEBMOIPUTHCKAY; 7 — TIONULS GallKy, 110 CKJIaJa€ThCs;
8 — HepyXOMHIi TOPU30HTAIBHUIT THEBMONPUTHCKAY; 9 — (iKcaTop JUIs MOJHIb;
10 — enexrporpuBozx; 11 xonoBuii TBUHT; 12 — PBUHT PeryiOBaIbHUIA,
13, 14 — no3n0BXHI OMOpHi OaIKK
Pucynok 6.15 — Cren uist CKIIaJJaHHs IBOTABPOBHUX 0aJIOK Ha MpUXBaTKax [4]

Camoxigamii moptam 2 00JalTOBAaHO JBOMa BEPTHKATHPHUMH
MMHEBMOUMINHAPaMH 4, 6 IUIS MPHUTHUCKY CTIHKKA 5 JBOTaBpa 10 OMOPHUX
Oamok 13, 14. BepTtukanpHUil 6 Ta TOPU3OHTAIBHUN 8 TTHEBMOIPUTHUCKAYI
3aKpillJIeHi Ha MOpTalli HEpPyXOMO, a IHIII THEBMONpHUTHCKadi 3 Ta 4
MIPUKPIMIIEH] 0 KapETOK 1 MOXKYTh MEePEMIIaTUCh IO PUTENTIO ITopTata JJIs
YCTaHOBJIGHHSI HEOOXITHOTO pO3MIipy ABOTaBpa, IO ckiamaeThes. [lopran
MIepecyBaEThCS peiikamu, 10 3MOHTOBaHi Ha pami. [lepecyBarouncs B300BX
BHUPOOy, MOPTaj 3yNUHSETHCS HABIPOTH MICIh ITOCTAHOBKU IPUXBATOK.
Hacammepen BepTHKaJbHUMHM NPUTHCKAYaMH NPHUTUCKAIOTH CTIHKY 5 10
ortopuux 6amnok 13, 14. Ilicis 1pOro BMUKAOTh TOPU3OHTAIIEHI TPUTHCKAY1
1 IPUTUCKAIOTh MONHIN 7 JO CTIHKA 5. B Mici NpUTHCKY MPUXBAdyIOThH
MOJMLI A0 CTIiHOK eJEKTponpuxBaTkaMu. sl YCyHEHHS MOXKJIMBOCTI
MiAHIMaHHS TOPTaia MPH YBIMKHEHHUX BEPTHUKAIbHUX ITHEBMOIPUTHCKAaYaX
y mopTalti nependadeHo cremianbHi 3axBatu. [liciis BUBUIBHEHHS TBOTaBpa
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BiJl IpUTHCKaYiB TopTan nepecyBaerbes Ha 500-700 MM B3IOBXK Oajku ISt
MOBTOPEHHS HaBeZeHoi Buule onepaii. [locnigoBHo nmepecyBatoun moprat
Ta MPHUTUCKAIOYHU JIMCTH, MOBHICTIO CKJIAJAar0Th ABOTAaBpoBY Oanky. IloTim
CKJIaJICHy Ha MpPUXBaTKax OaJiky 3HIMAIOTh 31 CTEHJA 1 TPAHCIOPTYIOTh Ha
poboue miciie A5t aBTOMAaTHYHOTO 3BapIOBaHHS MOSCHUX IIIBIB.

[MoxiOHi cTeHan 3 MepeCyBHUMH MOPTaJIaMU 3aCTOCOBYIOTHCSI TAKOXK
IUIsL CKITaJaHHs KopoOuacTux 6anok. CyTTEBUM HEJOTIKOM TaKHX CTECHJIIB €
Te, MO B HUX HEMOXJIHMBO 3aCTOCYBaTH aBTOMAaTHYHE 3BapIOBAHHS
MPUTUCHYTUX 3arOTOBOK Oaliky 0€3 TOCTaHOBKH €JIEKTPOIPUXBATOK.

[NepeBary cknafaloTh CTEHAU, B SKUX HE Mepen0daueHo CKIaJIlaHHs Ha
MpHUXBAaTKax, a 3pa3y IICIs 3aTHCHEHHS 3aroTOBOK CKJIAJIeHOI Oalku
BUKOHYETHCSI aBTOMATHYHE 3BapIOBaHHS ABOX MosicHuX miBiB. Ctenn [4]
JUTsT CKIaJaHHS Ta 3BaproBaHHSA Oanok 0Oe3 mpuxBatok (puc. 6.16)
KOMITOHYEThCS 3 JIBOX OMOPHUX 0ajok — pyxomoi 4 ta Hepyxomoi 10, Ha
SKUX 3aKpiIuIeHi HHeBMOI_[I/IJIiHJIpI/I 3 ta 11 3 mputrckayamu 5 T1a 9.

18 17 16 15 14 13

1 — enexTpornpuBoz; 2 — MO3M0BXKHIMH Bai; 3, 11 — mHeBMOIMITIHAPH; 4 — pyXoMa OIopHa
6anka; 5, 9 — npurtuckaui; 6, 8 — enekTpoMarHit; 7 — ABOTaBp, IO CKIATAETHCS,
10 — Hepyxoma oropHa 6Oanka; 12, 15 — 3aknaani cyxapi; 13 — koHiuHa nepeaya;
14 — xonoBwii rBuHT; 16 — cymopt; 17 — dyHnamentHa pama; 18 — HanpsiMHa
Pucynok 6.16 — Crenz s ckiiaJJaHHs Ta 3BapIOBaHHS ABOTABPOBHX 0AJOK 6e3 MPUXBATOK
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Crenp obnagHaHuil enekTpoMmarHitTamMu 6 Ta 8, Ha sIKi YKJIQAAa€ThCS
CTiHKa JBOTaBpa 7, WO CKIamaeTbes. [Iputuckadi 5 Ta 9, mo 3B’sg3aHi 3
CHJIOBUMH  THEBMOLIWJIIHAPAMH,  TEPECYBAlOTbCS B HANpPSMHHUX,
3a0e3Meuyloud BEPTUKAIBHICTh JIiHIM NPUTHCKY TMOJIWIb JO CTiHKH.
[THeBMOnmpuTHCKaYi, SIKi PO3TAalIOBaHi B3IOBXK OalKH, IO CKIAJA€ThCA,
peali3yloTh TPHHIMIT EIaCTUYHOTO MPUTHCKY TOsACiB 10 criHku. Lle
3a0e3neuye MIiIbHE MPHISTaHHS TMOSICIB O KPOMKH CTiHKH Ta BigBepTae
YTBOPEHHS HEJOMYCTHMHUX 3a30piB B cTUKY. [lepeMillieHHs 3BaprOBaIBHOTO
aBTOMara BiJIOYBAETHCSA 1O PEHKOBOMY IUISAXY, IO YCTAHOBIIOETHCS Ha
HepyxoMiit omopHii 6ammi 10.

Ha takux creHIax MO)KHa CKIIaJlaTH Ta 3BaplOBATH OajKU 3aBBHIIKH
Bix 600 mo 2000 MM, 3 mosicamu 3aBmupiikd Big 160 g0 600 MM Ta
3aBTOBIIKH 10 50 MM.

7 KOHCTPYKIII TA PO3PAXYHOK HECYUHUX
EJEMEHTIB JOITOMI’KHUX CKJIAJTAJIBHO-
3BAPIOBAJIBHUX CTEHAIB

Y zaragbHOMYy BHUIAJKy CKJIaJaJbHO-3BApPIOBAJIbHI  IPUCTPOI
CKJIaIal0ThCS 3 HECYYMX eIeMEeHTIB (KopIryc, Kapkac, paMa, TUIiTa Ta iH.),
(hikcyrounx (yCTaHOBYHX) €IeMEHTIB, IPUTHUCKAYiB, IOBOPOTHUX MPHUCTPOIB
Ta JONMOMDKHUX JeTalel i By3JiB.

Hecyui ememeHTH SBIAIOTH COOOIO OMOPHI KOHCTPYKIIi OCHACTKH,
SIKi TIPU3HAYeH] JUIs 3aKpIIUIEHHS] Ha HUX YIIOPIiB Ta MPUTHUCKAYIB, a TAaKOXK
IUTS CTIPUHHSITTS Bard BUPoOy Ta CHJI, SIKi BHHUKAIOTh B MPOLIEC CKIIaTaHHS
1 3BaprOBaHHS.

OnopHi KOHCTPYKIIi OCHACTKM TOBHHHI MAaTH JOCTATHIO MIIlHICTb,
KOPCTKICTh, @ TaKOX OyTM KOMIIAKTHUMH, HE3HA4yHOI Baru Ta
TEXHOJIOTTYHMMH. Y  3B’S3Ky 3  IIMPOKOKD  KOHCTPYKTHUBHOIO
PI3HOMAHITHICTIO iX YK€ BaJKKO CTaHJapPTU3YBaTH.

Hns  kpynHOraGapuTHHX MPUCTPOIB JIOLIIBHO BHUKOPHUCTOBYBATH
3BapHi OINOpPHI E€IEMEHTH i3 COpPTOBOro MpoQLIPHOTO MaTepiany Ta 3i
ctaneBux JucTiB 3aBToBIIKA 10-20 MM. Koprmycn mOBOpPOTHHX MPUCTPOIB
MOBHHHI MaTu mnonuui abo ¢uaHui 3 oTBOpamMH Uil 3aKpilUIeHHS [0
IUTaHIIaH0 00epTayiB, MO3UIIIOHEPIB TA KAHTYBAYiB.
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VY cramioHapHUX MPUCTPOSX TMependayyloThCs BIIKPUTI ma3u abo
OTBOPH sl 3aKpiljieHHs 10 (yHAaMeHTy abo paMy TEXHOJOTiYHOTO
ycraTKyBaHHS. KopITycH Ta ONOpHI €IeMEeHTH CTaliOHapHHUX ITOBOPOTHHUX,
HEMOBOPOTHUX Ta TIEPEHOCHUX IMPUCTPOIB BUTOTOBISIIOTh y BHTIISAL
3BapHUX 0allok, depM i, sk mpaBmio, 3i cram Ct.3. B meskux Bumamkax,
HaANpUKIaJ, B ONOPHUX KOHCTPYKIISIX BHKOPHCTOBYIOTHCS CKIIAAalibHI
T 3 T-oAi0HUMU [Ta3aMu.

Meronuka po3paxyHKy CKIaJalbHUX MPUCTPOIB HA MIIHICTH Ta
KOPCTKICTh 0a3yeTbcsi Ha 3arajbHUX MPUHIMIIAX TEXHIYHOI MEXaHIKU 3
ypaxyBaHHSIM CIIelH(PIYHIX YMOB pPOOOTH IPUCTPOIB.

Kapkacu s mpuctpoiB — 11e 0araTokpaTHO CTaTUYHO HEBH3HAUEHA
cHcTeMa, TOMY BUKOHATH iX TOYHHH PO3PAaXYHOK HE BIIAETHCS 1 JOBOAUTHCS
KOPUCTYBATHCh HAOJIM)KEHUMH METOJ]AMH PO3PAXYHKY.

Meroro po3paxyHKy Ha JKOPCTKICTh € BHOIp TakuX IepepisiB i
PO3MIpIB €IIEMEHTIB KapKaca, py KOTPUX IX MakcuMallbHi Jedopmarii Bijg
MPHUKIIAJICHUX HaBaHTa)XCHb HE MEPEBUIIYBIN O 3HA4YeHb, SIKI BU3HAYEHI
TEXHIYHUMH yMOBaMH Ha BHpiO. BuOip momepedyHmx mepepiziB Oamok Ta
KOJIOH 3 ypaxyBaHHSM HEOOXITHOI JKOPCTKOCTI ITMX €JIEMEHTIB IUIKOM
3abe3medye iX MimHICTh. TOMy KapKacH TpPHUCTPOiB, SIK TPaBWIIO, HE
pPO3PaxoBYIOTH Ha MIITHICTh, & TUTBKU Ha JKOPCTKICTh.

3 METOAMKOI0 PO3paxyHKy Ha MIIHICTh Ta J>KOPCTKICTh OMOPHUX
0amoK KOHAYKTOPiB MH JETalbHO O3HAWHOMHMOCS TIpM BHKOHAaHHI
mpakTuaHoi poboth «Meroauka pO3paxyHKy MeEXaHIYHHX CTEHIIB 3
KJIaBIIIHUMH OPUTHCKAYaMU JUISL TUCTOBUX KOHCTPYKLIH».

8 KOHCTPYKIII TA PO3PAXYHOK INPUCTPOIB
NJISI HOBOPOTY TA OBEPTAHHS 3BAPIOBAHHUX

BUPOBIB
8.1. [Ipu3HayeHHs Ta TUNH 3BAPIOBAILHUX KAHTYBauiB, o0epTauiB i
MaHimyJasTopiB
KantyBaui — 1e cCramioHapHi TpUCTPOi, SIKi  JO3BOJAIOTH

3aKpIIUTIOBAaTH 3BaplOBaHi BHPOOW Ta IOBEPTATH 1 YCTAHOBIIOBATH iX B
3pY4HE 7151 3BapIOBAHHSI IOJIOKEHHS.

Po3pi3HsA0Th Taki THNX KaHTyBayiB (puc. 8.1).

Haiibinpme po3mOBCIOMKEHHS OTpUMAalld JIBOCTOSIKOBI KaHTyBaui
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3aBISIKM  KOMIIAKTHOCTi,  TPOCTOTi  KOHCTPYKWii, JelIeBH3HI  Ta
yHiBepcanbHOCTi. Uepe3 Te, 1m0 MOBOPOT BUPOOY 3AIHCHIOETHCS HABKOJO
MO3/IOBXKHBOI OCi, sIKa MPOXOAUTH MOONM3Y IIEHTpa Bard, Taki KaHTyBadi
NOTPeOYIOTh 3HAYHO MEHIIY MTOTYXHICTh TIPUBOY.

TITTITTTIT TTTTT77 e 7777777
A (<4 €

a — OJIHOCTOSIKOBI, O — IBOCTOSIKOBI 3 PyXOMHUMH LIEHTPaMH, B — ABOCTOSIKOBI 3 HEPYXOMUMH
LEHTPaMH, T — YOBHUKOBI, I' — KUIBIIEBI, ]l — JOMKpPaTHI, € — JIAHI[IOTOBI, € — BAXKLJIBHI,
K — LIEJIeIHI, 3 — KaHTYBadi JUIsl TOJIOTHHMILL
Pucynok 8.1 — CrpykTypHi cxeMu KaHTyBauis [4]

JIBOCTOSIKOB1 KaHTyBaui BIAPi3HAIOTHCS Bixg obOepTradiB OyI0BOIO
TIPUBOAY obepTaHHs - BOHU obaaHaHi ACHHXPOHHUMU
CNEKTPOIBUTYHAMH.

VY BaxiIbHUX, JOMKPAaTHHX Ta B YOBHHKOBUX KaHTyBauyax JUIs
CHJIOBUX IPHUBOIB BUKOPUCTOBYIOThH T1APaBIIYHI MWIIHAPU Ta TiApaBIidHi
JOMKPATH.

OO6epradui — TaKOX CTarlioHApHI TPHUCTPOi, SAKI TMPHU3HAYECHHI IS
o0epTaHHS 3BapIOBAaHMX BHPOOIB 31 IMIBUAKICTIO 3BaprOBaHHS HAaBKOJO
MOCTiIHHOI OCi TIPM aBTOMATUYHOMY Ta PYYHOMY 3BapIOBaHHI KPYrOBUX 1
KUTBI[EBUX IIBIB, a TAKOXX MTPH HATUTIABIICHHI IUJIIHAPHIHUX BUPOOIB.

Sk mpaBmIT0, 00OepTadi CKIAAAIOTHCS 3 OJHOTO MPUBOJHOTO CTOSAKA, B
KOpITyCi  SIKOTO  pO3MiIllleHi TpuBOA  OOepTaHHS IUIAHIIAWOM Ta
enexkTpoobnanHaHHa. OOepraui He MalOThb MEXaHI3My HaXHJICHHS
IJIaHIIANou, 1 Bich 00epTaHHs 3aliMa€e MOCTIHHE IMOIOKEHHS.

VY 3anexHocTi Big po3TamryBaHHS oci O0epTaHHSA Ta KiUJIBKOCTi
CTOSIKIB  PO3IUIAIOTH 00epTadi Ha  ONHOCTOSKOBI  TOPU3OHTAJbHI,
BEPTUKANbHI 1 HaXWEHi, a TaKkoX Ha JBOCTOSKOBI 3 TOPHU3OHTAILHUM
mmuHjaeneM (puc. 8.2).

Mexanism oOepTaHHS IUIAHIIAHOW, SK NPaBUIIO, CKJIATAETHCS 3
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IBUTYHA TOCTIHHOIO CTpyMy, LMJIIHAPHYHOI Ta depB'suHOI Mepeaad.
IBuakicTe 00epTaHHS IUIAHIIAKON IJIABHO PETYIIOETHCS MUIIXOM 3MIiHU
KUIBKOCT1 00€pTIB €IeKTPOABUTYHA MMOCTIHHOrO CTpyMy (puc. 8.3).

Crosx IInanmaiiba
7 *
\.) Vi 4”{
— [ T e N VT Y B | et
Vs '\ V,
VP //////g/////n P R, r L
a B

a — OJTHOCTOSIKOBHI TOPU3OHTAIBLHHMN, O — OJHOCTOSIKOBHI BEPTHUKATHHUH,
B — OJJHOCTOSIKOBMH HaXWJICHUH, I' — IBOCTOSIKOBUI TOPU30HTATIBLHUH
Pucynok 8.2 — CrpykrypHi cxemu obeprauis [4]

Tlnanwaiiba

1

Pucynok 8.3 — KiHemaruuHa cxemMa MexaHi3My o0epTaHHs TUIaHIaiou odepraya [4]

3BaproBaJIbHI MAHINYIATOPH — 1€ MeXaHi4HI MPHCTPOi, 3a
JIOTIOMOTOI0 SIKUX 3MIMCHIOIOTHCS TTIOBOPOTH, HAXWII 1 00epTaHHsS BHPOOIB 31
LIBUJKICTIO 3BAapIOBAaHHS IpPHU aBTOMATUYHOMY 1 HamiBaBTOMaTHYHOMY
3BapIOBaHHI KPYroBHX MIBIB, a TAKOX INpPH HAIUIABJICHHI MWIIHIPHYHUX 1
KOHIYHUX TIOBEPXOHb. MaHIMyIATOP BUKOHYE TaKOX (DYHKIII KaHTyBada
JUIS BCTAaHOBJIGHHA BHpPOOy B TOTpiOHE TMONOXKEHHS, 3pydHE It
3BapIOBaHHA IIBiB: «B YOBHHUK», 00 B TOPU3OHTAIBHE MOIOKEHHS.

VYHiBepcanabHI 3BaprOBallbHI MaHIMyISATOPH MOOYIOBaHI 32 OTHUM
MIPUHIAIIOM 1 TOMY iX KOHCTpYyKIii momiOHi mMik coOoto. Lleit mpuHImm
3aCHOBaHMH Ha TOMY, IO MAaHINYJIATOp, 3a0e3Me4eHHui KPIMMIBHOO
IJIaHIai00 abo TUIMTOK, Mae JIBi B3a€EMHO NEPIEHAWKYISAPHI Bici,
HaBKOJO SIKMX IUIaHIIAi0a 13 3akpillJIeHMM Ha Hiil BUPOOOM MoOXe
noBepTatuca abo Haxunstucs (puc. 8.4). IlpuBon mmanmainom (puc. 8.5)
3a0e3rnedye peryaoBaHHS Yucia il 00epTiB B HEOOXITHHUX IS 3BapIOBaHHS
MeKax. Y TpUBOII HEpiAKO mependayvaeTbesi TakoXK IEepeMHUKaHHS Ha
MapioBy (YCTaHOBYY) IIBUAKICTH 0OEpPTaHHS.
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[o3uuionepy, Ha BigMIHY BiJ MaHIMyJsITOpiB, HE PO3paxoBaHi Ha
3BaplOBaJIbHE 00EpTaHHS BUPOOY 1 MpU3HAYEH] TUTBKU ISl BCTAHOBJICHHS 1
MOBOpPOTY (KaHTyBaHHS) HOro B 3pY4HY /Jsl 3BaplOBaHHS TO3UILIO 3
MapIIoBOI0 IBUAKICTIO. ToMy cxema >KMBJIEHHS i TPUBOJ MO3UIIOHEpa
3HAYHO MPOCTIllle, HiXK Y MaHimyJsITopa.

Fe?
4

obepranus

~ /
. r,)'/'

7 r/l
1 — xopmyc 3 MexaHi3MOM HaxXWJICHHs IUTaHIIalou, 2 — cTix (TpaBepca), 3 — miaHmanoa
PucyHok 8.4 — Cxema yHiBepcabHOro obeprada (MasimyssTopa abo nosumionepa) [4]

obepTaHHA

1 — nBUryH npocTiiHOro CTpyMy, 2 — IHapa3suTHa IecTepHs, 3 — Taxoreneparop, 4, 5 —
4yepB'sUHi peyKTOpH, 6 — IUiaHmaiiba
Pucynok 8.5 — KinemarnuHa cxema MexaHi3My obepranHs obepraua [4]
Y 3ajgexHOCTI BiA BaHTAXOMIAHOMHOCTI PpO3PI3HSIOTH  TaKi
MaHIMyJISTOPH Ta TIO3UIIOHEPH:
a) serki — 1o 500 kr;
0) cepenni — Big 500 xr mo0 2000 xT;
B) Baxkki — 10 10000 kr i 6imbme (o 200 T).
O06'ekTaMy PO3paxyHKY B 3BapIOBaJIbHUX MAHIMMYIATOPaX €:
- MEXaHi3M 00epTaHHs BUPOOY BiTHOCHO Bici IITTHH/IEINS;
- MEXaHi3M HaXWITy [ITHH/ICIS,
- HeCy4i KOHCTPYKIii Horo 00epToBoi i cTallioHapHOI YaCTHH.
3 KOHCTPYKLI€I0 MAaHIMyJIsATOpa 1 METOJUKOI0  PO3PaxyHKY



60

MaHIMyNnATOpa Ajsl 3BapIOBaHHS IIBIB PI3HOMAHITHO 30pPIEHTOBAHHUX Y
MpocTOpi MU MMO3HAHOMUMOCS TPU BHKOHAHHS MPAaKTHYHOI pPOOOTH B
naboparopii kadeapu.

8.2 JlanmioroBi kanTyBayi

JlaHIIOTOBI KaHTyBaui 3py4Hi JUIS TIEpEMIIIeHHs] JOBTUX OalIKOBHX
KOHCTPYKIIii, MPOQiJIb SKMX CBOIMH 30BHINIHIMH Ta0apuTaMu ONHU3BKHIA JIO
KBajpata abo Kkona. BoHHM /IO3BONSAIOTH IMOBEPTATH 3BapIOBaHY OaJKy
HABKOJIO 11 M03/10BXHBO1 oci Ha 360 °.

Jlammroropuit  kautyBau (puc. 8.6) CKIamaeTbes 3 JIEKUIBKOX,
OMOPHHUX CTOSIKIB 5, KOXKEH 3 SIKMX OOJaJHaHWH TpPhOMa JAHIIOTOBUMU
omokamu 1, 4, 7. Uepe3 1i O6I0KM TEPEeKWHYTO 3aMKHYTHH HECKIHUEHHA
JmaHIior 2. YkiaZieHa Ha HUX Oanka 3 TepeKodyeThbes MO JIAHIIoraM i
MIOBEPTAETHCS HABKOJIO CBOET TOPU3OHTAIIBHOT OCI.

425 425 I

700

s

1050

Pucynoxk 8.6 — TUNOBMiA CTOSIK TAaHIIOTOBOIO KaHTyBava [3]
VYxnananag BUpoOy B TakWid KaHTyBau 3/iHCHIOETHCS 32 JIOIMIOMOTOI0
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MOCTOBOT'O KpaHa MpPOCTO 1 MIBUAKO, OCKUIBKH HE BHHUKAE MOTpeOH Horo
3aKpilieHHs B IeHTpax abo Ha ruaHmaitax. HasBHICTb TPOMIKXHHUX OMOp
CTIpUsi€ 3a1100IraHHI0 YTBOPEHHS 3HAYHOI'O IPOTHHY 3BAPIOBAHOI OAJIKH.

HepnomikaMu JaHIIOTOBOTO KaHTyBaya € TMOXHOKa TMOJIOKEHHS OCi
0anKky TpH KaHTYBaHHI Ta BIiJCYTHICTh IUIaBHOCTI MOBOPOTY, SIK Y
LEHTPOBUX KaHTYBaUaXx.

Po3paxyHOK JaHIFOrOBOTO KaHTyBada BHKOHYETHCS 32 METOIUKOIO,
HaBeJCHOIO B [3, 4] 1 Ha mijcTaBi po3paxyHKoBOI cxemu (puc. 8.7).

Cuiia HaTAry JIAHIJIOTIB 3aJIOKUTh HE TUIBKMA BiJl Baru Oajikk Ta
KUTBKOCT1 OMOPHHUX I€Teb, ajie 1 Bil CTYIICHIO MPOBUCAHHS METEb, SKa
BHUMIpPIOETbCS KyTOM 00XBaTy Oankum o,. Lleif KyT BBa)XaeTbCsl OJHUM 3
rOJIOBHUX MapaMeTpiB JAHIFOrOBOro KaHTyBava. BiAMOBIIHO 10 HAaBEIEHOT
METOJINKH pO3paxyHKy [3, 4] kyT oOxBary cmiJ BHOMpAaTH B MeXax o, =
60-100 °.

T

Aol |

1 — emopu 3ruHaIbLHUX MOMEHTIB, 2 — pO3paXxyHKOBa CXeMa CTOSIKY, 3 — KOHTYp
METaJIOKOHCTPYKLIT CTOsIKY, 4 — Bich OJIOKY, 5 — IPUBOAHMIA BaJl BEIy4nX 3ipOYOK
Pucynok 8.7 — Cxema HaBaHTa)KEHHS OIOPHOI'O CTOSAKY JIAHIIOIOBOr'0 KaHTyBaua [3]

Jlanky 3BapHOoro manirora (puc. 8.8) Tpeba pospaxyBaTh Ha
MIIHICTh, BHXOISYM 3 BEIMYMHHM HATATY JIAHIOIOTa Ta 3 ypaxXyBaHHSIM
KoeillieHTa AMHAMIYHOCTI, KWW OI[IHIOE e()eKT yAapiB Ta MOIITOBXIB MPU
YKJTaJaHHI 1 MMOBOpOTax Oalkdh, a TaKOoX 3 YpaxXyBaHHAM HEOOXITHOTO
3armacy MiItHoCTi [3, 4].

Jaii Bu3HadaeThcsi HEOOXiHA TMOTYKHICTh MPHBOAY JAHI[FOTOBOTO
KaHTyBaya. Buxomsum 3i 3HAWIEHOI MOTY)XHOCTI 1 HepeaaTHHX YHCel
MEXaHI3My TPHBOJY, PO3PaXOBYIOTHCS BCi CHJIOBI €IEMEHTH HMPUBOIHOTO
MeXaHi3MY — 3y0uacTi nepenadi, Bajiv, MiIIAITHAKA [5].

Po3paxyHOK MMO3/I0BXKHBOIO Bajia KaHTyBada i HOro Omop, a TaKok
BiCiB HampsSMHHUX OJIOKIB 1 OMOPHUX CTOSIKIB 3IIMCHIOETBHCS 3a 3yCHIUISIM 1
MOMEHTaM, [il0YMM Ha JIAHUIOTOBI 3ipOYKd 1 OJIOKM KaHTyBaya, IO
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MepeaaeThbes Ha TIO3/I0BXKHIM BaJ i 0Ci OJIOKIB.

Pucynok 8.8 —I KoHcTpykuist TaHKH 3BapHOTO JIaHIora [4]

8.3 PosiukoBi crenau (odeprayi)

PonukoBi  crenmu  (puc. 8.9) npus3HauyeHi Juis  O0OepTaHHS
MWIHAPUYHUX 1 KOHIYHMX BHPOOIB 31 MIBHJIKICTIO 3BapIOBAaHHS MPH
ABTOMATHYHOMY 3BapIOBaHHI KUIBLEBMX IIBIB, a TaKOX Uil OO0EpTaHHS
BUpPOOIB 3 MapIIOBOIO IIBHUIKICTIO Ta BCTAHOBJICHHS iX y 3pydHE
TIOJIOKEHHS UIS 3BapIOBaHHs, CKJIaJaHHSI, OOpPOOKH 1 KOHTpON0. 3a
JOIIOMOI'OI0  POJIMKOBUX CTEHMIB 3a0€3MedyeThCsi TAaKOXK 3BapIOBaHHS
MTO37IOBXKHIX IIBIB OOMYAHOK 3 BHKOPHUCTAHHSIM 3BapIOBAJIBHUX TPAKTOPIB
YU CaMOXIJHUX BI3KiB 3 IMiIBICHUMH 3BapIOBaJIHLHIMU TOJIOBKAMH.

Y 3ajJeKHOCTI BiIl BaHTaXOITHAOMHOCTI POJIMKOBI  CTEHIH
TIOAUIAIOTHCS Ha Jierki (10 5 T¢), cependi (mo 10 Tc) Ta Baxkki (o 50 Tc¢).

Po3pi3HSIOTE MPHUBOIHI Ta XOJOCTI ponMKoornopu. s 301IbIIeHAS
CHJIM 3YCIUICHHS Ta 3a0e3leueHHs INIaBHOCTI OOEpTaHHS 3BapIOBAHOTO
BHpPOOY yCi PpONWKHA OONAIITOBaHI TYMOBUMH BaHTXHUMH I[IHHAMHU.
KinpkicTe ponukoornop Ta BifACTaHb MK HUMH BHOHPAIOTH y 3aJ€XKHOCTI
BiJl pO3MIpiB Ta MacH 3BapIOBAHOTO BUPOOY.

Meror0 po3paxyHKY PONHMKOBHX CTEHIIB € BH3HAYECHHS 3yCUIb Ha
pOTHMKOONOpaXxX MpH Pi3HUX 3HAYEHHSX JiaMeTpa BUPOOY Ta KyTa po3Iopy,
MOTepPeYHO] BiJICTAaHI MK POJIMKOOIOPaMH, JiaMeTpPiB OCel 1 MPUBOTHUX
BaJIiB Ta MOTY>KHOCTi IPUBOAY POIMKOBOTO CTEHIY.

Hns po3paxyHKy pOJMKOBHX CTEHIIB MOXYTb 3aCTOCOBYBATHUCS
KUTbKa pO3PaxyHKOBUX CXEM B 3aJI©KHOCTI BiJl KUTBKOCTI PS/IiB TPUBOAHHUX
1 XOJIOCTUX PONIMKIB, Micus ix posramryBanHs [3, 4]. Ha puc. 8.10, sk
MpUKIaJ, TOKa3aHa PO3PaXxyHKOBA CXEMa POJMKOBOTO CTEHJA 3 OJHHUM
PSI0M IPUBOIHUX POJIMKOOIOP (JIiBUM, BiamnoBigHo puc. 8.10).
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1 — xomnocTi poauKoonopH, 2 — eIeKTPONpUBO, 3 — IPUBOJHI POIMKOOIIOPH,
4 — ynopHUiA TOPIEBUIT POIIHK
1 —cxema cTeHJa 3 OHUM PSJIOM NPUBOJHUX POJIUKIB, [/ — cXeMa CTeH/a 3 ABOMa pAlaMu
MIPUBOHUX POJIUKIB, /I] — cxema cTeHsia 3 JBOMa MPUBOAHUMU POTUKAMU
Pucynok 8.9 — TunoBi cxemu ponuKoBUX cTeHAIB [3]
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Pucynok 8.10 — Po3paxyHKoBa cxema poIHKOBOr0 cTeHza [4]
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8.4 Kinbuesi kantyBaui

KinpueBi kaHTyBawi Mpu3HAYEHI JUIS CKJIaJaHHS Ta 3BapIOBAHHS
TPOMI3IKUX KOHCTPYKIIH THITy CTaHWH, MPOCTOPOBHX paM, AWU3EIbHUX
ONoKiB, oOBaJBPHMX IMCTEpH Ta 1H. Taki KaHTyBadi OJHOYACHO
BHUKOPHUCTOBYIOThCA SIK CKJIaJalibHI KOHIYKTOpU. Y pa3i, SIKIIO IIEHTP Baru
BUpOOy 3HAYHO 3MillleHWH Big oci obOepTaHHs (BUCOKMH mucOanaHc
00epTOBMX Mac KaHTyBaya i BUpOOY — EKCIICHTPUCHUTET ¢), TO € HeOe3Ieka
MPOOYKCOBKM 1 KOB3aHHS OMOPHHUX KiJlellb MIOA0 PONHKoomnop. B Takomy
BUMAJKy  BHKOPUCTOBYETHCS  KaHTyBad 3  yciMa  MPUBOJHUMH

ponukoornopamu (puc. 8.11).
| 5000 4-1
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Pucynok 8.11 — KinbueBuit ppuKLiiHAI KaHTyBa4 3arajbHOTrO MIPU3HAYCHHS 3 yciMa
MPUBOJHUMH poHKoonopamu [3]

IIpu mopiBHSIHO HEBEIMKUX EKCLEHTPHCUTETaX MOXKHA 3a0€3MeUUTH
HaJiifHe 3YeIUIeHHs OMOPHUX pOJWKIB 3 KUIBLAMHA 33 PaxyHOK
3aCTOCYBaHHS HAHMPOCTIIIOrO MPUBOAY 3 OAHUM PSAOM BEAYYHUX PONHKIB i
JOPYTUM PSIIOM XOJIOCTHX POJIMKOOIIOP.

Po3paxyHok (puKmiiHEX KigbleBux [3, 4] kantyBauiB (puc. 8.12)
AHAJIOTIYHUHA PO3PAXyHKY POJIMKOOIOpP IS POJIUKOBHUX CTEHIIB, OJHAK € 1
BIZIMIHHOCTI.

[lepm 3a Bce, HEOOXiTHO BPaxOBYBAaTH, IO 3BUYAWHUN POIUKOBUI
CTeHIl, Ha BIOMIHY BiIl KITBI[EBOTO KaHTyBada, pO3PaXOBYETHCS Ha
o0epTaHHs BHUPOOIB PI3HOTO AiaMeTpy i, MO MOXIJIHMBOCTI, B HIMPOKOMY
niama3oHi. Y KUTBIIEBOMY KaHTyBadi Iiell JiaMeTp € BETHYNHOK ITOCTIHHO,
PIBHOIO KOHCTPYKTMBHOMY Jiamerpy Kuibls. OTxe, B KUIbLIEBOMY
KaHTyBadi 1 HEHTPaJIbHUHI KyT PO3NOPY @ € BEIUYMHOIO MTOCTIHHOIO.

IIpu po3paxyHKy KibL€BOrO KaHTyBada IJisi KOHKPETHOI'O KyTa «
BH3HAYAIOTHCS OMOPHi peakuii Q4 1 @, Ta okpyxHe 3ycuiuis T.

[IpuBonHMI Bad Beoy4nX POIMKOOIOP PO3PAXOBYETHCA HA CYKYIHY
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HiIO 3ruHaJIbHOI'O MOMCHTY, HiI[ HAaBAHTAXCHHAM Ta KDYTHUM MOMCHTOM.

Pucynok 8.12 — Po3paxyHKkoBa cxeMa KibIleBOr0 (ppHUKIiHHOrO KaHTyBayda [4]

3a po3paxoBaHOI BEIMYMHOI KPYTHOrO MOMEHTY Ta 4YacTOTi
obepTaHHs KaHTyBaua BH3HAYAETHCS HeoOXiTHa MTOTY)XKHICTh
CIIEKTPOIIPHBOJA. AJie MONEPEAHBO HEOOXIHO IMEPEeBIpUTH  3amac
3YCTUICHHS POJIMKOOIOP 3 KUIbISIMH, SIKH rapaHTyBaB OM HEMOXIIUBICTh X
MPOOYKCOBKH.

8.5 BaxkinbHo-10MKpaTHI KaHTyBayi

BaxinpHO-IOMKpaTHI KaHTyBadi MalOTh CHUJIOBUU MPHUBOX y BUTISAL
BaXUIPHOI ~ CHCTEMH IIOBOPOTY 3  HIAHOMHUMH  JOMKpaTtamMu —
rigpaBTiyHUMH a00 THEBMATHYHHMH. BOHW TpW3HAYEHI A TIOBOPOTY
TPOMIBAKIX 00'€eMHUX KOHCTPYKI[IH B 3pydHE IS 3BapPIOBAHHS ITOJIOKEHHS.
Jlo TakmxX KOHCTPYKIIHA HajeXxaTh paMHI Ta KOPIYCHI BUPOOH, 3BapHi IIBU
KOTPHX PO3TALIOBaHi y IBOX B3a€EMHO NEPIEHANKYISAPHUX HAIPAMKaX.

KanrtyBau, mpusHaueHH# A TMOBOPOTY TPOMIBAKHX 00'eMHHX abo
0aKOBUX KOHCTPYKIIii, TpEe/ICTaBICHUI Ha pUCYHKY 8.13.

Bin 3a0e3nedeHuil TigpaBIiYHUMU MIJIIHAPAMH-IOMKpAaTaMy 2, TIif
miero gkux Kpuna mnatgopmu 1, Ha SKy BKIANAETbCA BUPIO, MOXYTH
TOBEpPTATHCA, K BaXkeli, Ha KyT 90° HaBKOJIO ONHIET TOPU3OHTANIBHIHN BiCi 5.
Taki kaHTyBauyi BCTAaHOBIIOIOTH 1HOAI HA TPAHCIOPTHUX Bi3Kax, IO
JO3BOJISIE 3MIHCHIOBATH HE TUIBKM KaHTYBallbHI, ajie 1 TPaHCIOPTHI
oreparlii, mepecyBarud BHPIO 3 OJHOro poOOUYOro MiCIl Ha iHIIE IO
YOBHHMKOBIH cuctemi. [li mepecyBHI KaHTyBaui Ha3MBaIOThb 1HOII
YOBHUKOBHMH.

Ha pucynky 8.14 300pakeHa cxema BaXiIbHO-ZOMKPATHOTO
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KaHTyBaya, IPHU3HAYEHOrO Ui TMOBOPOTY IUIOCKHX paM (HampHKIam,
TEeIJIOBO3HMX) TPH iX ckiazaHHi i 3BaproBanHi. [lig gieto rizponmninapis 4
miatdopma 1 pa3oMm i3 3akpirieHMM Ha Hill BUpoOoM obepTaeThesi (BIPaBO
a0o0 BIiBO) Ha KyT g0 90° HABKOJIO BHUCYBHOrO IEHTPY 3 — mpaBoro ado
JIIBOT'0, B 3aJIEKHOCTI BiJl TOTO, SIKAH 3 HUX B JaHWH MOMEHT BKIIOUEHUH 1 B
skuii Oik TpeOba moBepHyTH BUpiO. KoXXeH HEeHTp BHKOHAHWUN y BHUIIIS[IL
JIBOX BHUCYBHUX ITBBIiCEH, pO3TAIlOBaHMX CIIIBBICHE HA CTaHWUHI 2 1O Ii
KiHIsX. HamiBBici BUCYBarOThesl, TOOTO BKIIOYAIOTHCS a00 BHMHKAIOTBCS
JIOTIOMDKHUMHU T1POIMIIIHAPAMHU.

A

a, 6, 6 — NO3ULIT KAHTyBaya
1 — migifoMHO-1IOBOPOTHI Kpuiia mathopMu; 2 — TiAPOLMITIHAPH; 3 — paMa HECydoro Bi3Ka;
4 — nmpuBOAHA KOJiCHA Mapa Bi3Ka; 5 — BiCh MOBOPOTY KPHII IIaThopMHu;
6 — xomocra KoJticHa mapa Bi3ka
Pucynok 8.13 — BaxinbHuii YOBHUKOBHIA KaHTyBay [3]

Onwucani BuILEe KaHTyBadi MOBEPTAlOTb BUPOOM TUIBKM B OAHIN
wiomuHi. OpHak OaraTo paMHUX 1 KOPIYCHMX BHpOOIB, IIBH SIKHUX
pO3TaIIOBaHI HA JIBOX B3a€EMHO IEPIEHIUKYIIPHAX HANpsSMax, BAMararTh
MIOBOPOTY BUPOOY TAKOXK y JBOX B3a€EMHO NEPICHIMKYJSPHUX TUIOMIMHAX
IUIL MOKJIMBOCTI BCTaHOBJIGHHSI BCIX ITO3IOBXKHIX 1 MONEpPEYHHX LIBIB Y
3pY4HE Ul 3BapIOBAHHS MOJIOXKEHHS, HAPUKIA, AJsl YCTAHOBKH KyTOBHX
HIBiB «y 4OBHUK». JIJisl 3BaproBaHHSA TaKWX BUPOOIB 3py4Hi yHiBepcajbHi
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BaXiIbHI KaHTyBauyl 3 MiJHOMHO-TIOBOPOTHOIO IUIATPOPMOIO 1 OTHUM
LEHTPAITLHUM TiApoJoMKpaToM (puc. 8.15).
”:'::‘ ,::
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Pucynok 8.14 — BaxinbHO-IOMKpaTHHI KaHTyBa4
U IOBOPOTY IUIOCKKX pam Ha Kyt + 90° [3]

BiaminHI prch TakuxX KaHTYBa4iB — MOKJIMBICTh KAHTYBaHHS BHPOOY
B 000X BEPTUKAIBHUX IUIONIMHAX HABKOJIO ONHIi€T 3 YOTHPHOX Ocei 9, mo
JIO3BOJISIE HAXUJIATH BUPIO B 0OMIIBI CTOpOHU (BIIPABO i BIiBO) B KOXKHIN 3
IBOX TUIOIIMH, 1 HAsBHICTh TUIBKHA OJHOIO CHJIOBOT'O TIAPOMIUTIHIpa, 3a
JOTIOMOTOI0  SIKOTO  3/TIMCHIOETHCS KaHTYyBaHHA BHUPOOy B OyIob-sKy 3
YOTHPHOX CTOPIH.

300paxeHnid Ha pUCYHKY 8.15 kaHTyBad 3a0e3Me4eHn i KPIMmIEHO0
miatdopmoro posMmipom 3200 mm X 3200 MM, BaHTaKOITITHOMHICTIO IO
50 Tc. KBagpaTtHa miatdopma 10 Ha KOXKHIN 31 CBOIX YOTHPHOX CTOPiH Mae
IBA CIIBBICHE pO3TAlllOBAHWX OMNOPHHUX IMAJbI[iB 9, HABKOJIO SKUX
maTdgopMa MoXKe TIOBEPTATHCS IIiJ] i€l MEHTPaIHHOTrO TiAPOIMITIHApa 2.
Y ropu3oHTaJIHLHOMY TOJOKEHHI IIAaTGOPMH Bei 1i ManmbIli 3HAXOIATHCA B
OIOPHUX THI3JaX-BUJIKaX &, 3aKpilUIeHWX Ha (QyHIAMEHTI KaHTyBada.
OmnopHi rHi3aa 3a0e3nedeHi 3aMKOBUM IPUCTPOEM Y BUTIISIAI KOMOIHOBaHHUX
3axBaTHUX KpIokiB 7. KoxkHi J1Ba raka (Jiis mapy THI3[ 1 AJNbIiB) 3’ €IHAHHI
MK COOOK JKOPCTKUM BaJOM 6, TIpH TOBOPOTI SKOTO Taku abo
3aKUJAI0ThCS HA TMaJIbIll, 3aMHKAIOYM THi3a 3BepXy, ad0 BiIKHMIAIOThCA,
3BUTBHSAIOYY TANbBII IS oMy TutatdopMu. Bai 3 rakamu oBepTaeThCs
JOTIOMDKHUM ITHEBMOIMIIIHAPOM 4, SIKUH i€ HA BaXUIb 5, 3aKpilUIeHUH Ha
LBOMY Baly.
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a — TOPU30HTANIbHE TTOJIOKEHHS (B pO3pi3i), 6 — HAXMICHE TTOJI0KSHHS
Pucynok 8.15 — VHiBepcanbHHii KAHTYBa4 3 LIEHTPAIbHUM ITiIHOMHUM JOMKpPATOM [3]

Hus moBopory turatgopMu HaBKOJIO Oymb-fKOi OCi IMOMEepenHbO
HEOOXiTHO 3aKWHYTH TaKU Ha TMaNbIi Ii€i oci, BKIIOYNBIIHA BiAOBITHUAN
nmHeBMoUMTiHap 4. Bcl iHII raku mMOBWHHI OYTH BiIKUHYTI IS 3BUTHHEHHS
MaJbIlB iHIIUX TPHOX BiciB. JIHIIle mMicIs HOTO BKITFOYAETHCS IIEHTPATBHUN
rigpounimiHap 2 JUisi TOBOPOTY TIaTGOPMH HABKOJIO 3aJIaHOi (BKIFOUEHOI)
Bicl.

VY cxemi ympaBiiHHS KaHTyBaueM IiepenbaueHe aBTOOIOKYBaHHS,
3aBISKM SKOMY TIpU BKJIIOYCHHI 3aXOIUIeHb OyIb-iKOi OJHOI oci
ABTOMAaTUYHO BIJIKMJAIOTHCS TaKu (3aXOIUICHHS) iHIIMX TPhOX OCEH, MiCIs
YOro CTa€ MOMKJIMBUM BKJIIOYEHHS TOJIOBHOTO LMJIHIApa 2 Ha MigHOM i
MOBOPOT IJIaT(OPMH HABKOJIO 3ajaHoi oci. ['0JOBHWH, LEHTpaJbHUM
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rigponwmiHap 3'eAHAaHWKA 3 TUIATGOPMOIO ABOBICHOBMM ImapHipoMm 1 i
CIHpaeThCs HA QPyHAAMEHT depe3 chepuuHuil (kynpoBuid) mapHip 3. Taka
CHUCTEMa CITOJyYSHHS IWITIH/pA 3 TIAaThOpMOIo 1 (GyHIAMEHTOM J03BOJISIE
UWITHAPY BUIBHO HAXWISATUCS B OyAb-IKy CTOPOHY, IIOBEPTAIOUUCH
HAaBKOJIO IICHTPY OIOPHOI'0 KYJIBOBOro mapHipa 3 (auB. puc. 8.15).

PospaxyHok cui, sKi [iIOTh B KaHTyBaui, MOXXKHAa BUKOHATH 3a
JIOTIOMOT0I0 MaciTabHOI po3paxyHKoBoi cxemu (puc. 8.16), Ha KoOTpiit
rpadivHO 3HAXOAATH BEMUYMHY TUIEUEH yCiX MPHUKIAJACHHUX JO0 HUX CHJ Ta
MO PIBHAHHSM MOMEHTIB BU3HAYAIOTh 3HAYECHHS 1IUX CHUIL.

Cwin Ha IITOKY TiAPOIMIIIHAPA MO ONOPHUX MIiBBICSAX IIATHOPMH
HEOOXiJIHO BH3HAYATH IPH JBOX KPaWHIX IMOJNIOXKEHHSIX IUIATPOPMU —
TOPU30HTAIBHOMY Ta HaXWJICHOMY MiJl KyToM a = 45° a Takox mpu JBOX
CHUMETPUYHUX BiTHOCHO OCi KAHTYBa4a MOJIOKEHHSIX IIEHTPa Baru.

Y

Pucynok 8.16 — Po3paxyHkoBa cxema yHiBepcajbHOIO BaXKiJIbHO-IOMKPATHOTO
KaHTyBaua [4]

Po3paxyHOK omopHOi MiBBiCI BUKOHYIOTH Ha 3TMHAHHSA Ta 3pi3aHHS,
niaMeTp MiBBiCI BHM3HAYaIOTh, BUXOASYM 3 MAKCHMAIBHOI'O 3THHAJIBHOTO
MoMeHTY. ['Hi3/10 po3paxoByeThCS HA MUTOMHUI THUCK.

Po3paxyHOK BaiTbHOrO KaHTyBauya BHKOHYETHCS 3a METOIUKOIO,
HaBeneHolo B [3, 4] 1 Ha mifcTaBi po3paxyHKOBOi cxemu (puc. 8.16).

PospaxyHok miamerpa TigpoLWIiHApa BHKOHYIOTb 3 ypaxyBaHHIM
MaKCUMAaJIbHOI CUJIM Ha IITOKY [3, 4].
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8.6 BakiJIbHO-KHMKKOBI KaHTyBadi

Oco0OyuBHiA PI3HOBU] BOXUILHMX KaHTYBayiB CKJIAJAIOTh TaK 3BaHI
KHUKKOBI KaHTyBauyi, Bakelli IKUX B MPOLECI KAHTYBaHHS CKIAJalOThes 1
PO3KpHUBAIOThCS, HaUe KHUTH. 300pakeHWH Ha pPUCYHKY 8.17 KHMKKOBUI
KaHTyBad TIPU3HAYEHHUH JUIS KAaHTYBaHHS JIMCTOBUX TIOJOTHUIN a0o
IUIOIIMHHKUX CceKIiii Ha 180°. Taka omepallisi HeoOXigHA JUIS BUKOHAHHS
3BapIOBaHHA JIHCTIB 3 000X CTOpiH. BaxinpHWl KaHTyBa4 J03BOJISIE
3BapIOBaTH MOJOTHHUIIA 0e3MOCepe/HhO B KAHTYBadi, IO CKOPOUYE LMK
BUPOOHUIITBA, & TAKOXK 3MEHIIYE TPYAOMICTKICTh JOIMOMDKHHUX OIeparii i
BUPOOHWYY IUIONLY, SIKYy 3aliMae aBTOMAaTHYHA 3BapIOBAJbHA YCTAHOBKA Y
MOPIBHSIHHI 3 IIEHTPOBUMH KAaCETHUMH KaHTyBayaMy Ha mandax, siKi s
OO 32CTOCOBYIOTb.

OcCHOBHAa KOHCTPYKTHUBHA ijiesi BaXUIbHO-KHW)KKOBOTO KaHTyBaua
(puc. 8.17) monsrae B HaXMIi OCI IPUBOIHOTO TIAPOLMIIIHAPY — JOMKpaTa 6
II0/I0 BEPTUKAJi 1 B CHHXPOHHOMY TOBOpPOTI BaxeniB 2, 7, 10, 12 mpu ix
CKIIaJaHHI Ta PO3KPHUTTI. 3aBISIKH HAXWITy OCI TIAPOIMITIHAPA ITPH ITOBOPOTI
BakeniB Ha 90° BimOyBaeTbcs KaHTYBaHHS BHpoOy Ha KyT mo 192°
(mpakTugno Ha 180°).

[Iporec kanTyBaHHS BiOYBA€THCS HACTYITHUM YHHOM. [Ipn moBopoTi
npaBux BakemiB 7 1 12 3 monoxkenus I B monoxkenns 11 Bupid migHiMaeThCs
1 TIOBEpTAETHCSI HABKOJIO Oci 3 Ha KyT 96° mpOoTH TOAWHHUKOBOI CTPLIKH.
OmHOYacHO 1 CHHXPOHHO 13 TTOBOPOTOM IIPaBUX BaXKeJliB ITOBEPTAIOTHCS 3a
TOAMHHUKOBOIO CTPLUIKOIO JIiBI HeHaBaHTakeH! Baxkenmi 2 i 10, pyxarmoduch
Ha3yCTpi4 MpaBUM, TIOKHA HE 3IMKHYTHCSI 3 HUMU B TIOXIUIOMY TioioxerHi 1.
Leit 3ycTpiunnii TOBOPOT BaKeliB BiOYBA€THCH IMiJT MI€I0 TiMPOIHIIHAPIB
6 TIpu pyci iX ITOKIB Bropy.

[ToTiM TigpOIMITIHAPY TTEPEKITIOYAIOTECS Ha 3BOPOTHUH Xif, BaKeni
MIOBEPTAIOTHCS B 3BOPOTHOMY HAINpPSMKy i PO3KpHBAIOThCA. llpu 1pomy
3aBAAKM Haxmy BUpoOy BIiBo (B monoxeHHi II) 3aTucHyTe BakemsiMu
MTOJIOTHUIIIE TIEPEKUIAETHCS Ha JIiBi BayKeli 1 pa3oM 3 HAMH TIOBEPTAETHCS 1
TUIAaBHO OITyCKA€ThCA HA JIBHHA CTelnax 1, i€ TMPOBOIUTHCS 3BapIOBAHHS
TTOJIOTHUIIIA 13 3BOPOTHOTO OOKY.

CHHXpOHHICTh ITOBOPOTY HECYYMX BaXKeliB KaHTyBada (mpaBoro i
JBOTrO) 3a0e3MeuyeThes BaX1TbHO-IIATYHHUM CHUHXPOHI3YIOUHUM
MeXaHi3MOM, WLI0 CKJIAaJa€eTbCsl 3 JIBOX WIATYyHIB 4, TOB'I3aHMX BHU3Y
3arajlbHUM IIAPHIPOM 3 TOJIOBKOIO INTOKA IHMJIIHIAPY i moB3yHoM. [loB3yH
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MiJ Ji€I0 TIAPOMMIIIHAPA PYXAEThCA IO HAMPSAMHHUX S5, pPO3TAIIOBaHHX
CTPOTO COBICHO 3 IWIIHIPOM 1 TMOB'I3aHUX 3 OIOPHOK CTaHUHOIO
KaHTyBaya.
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1 i 8 — niBwmii i npaBuit crenaxi, 2 i 10 — 1Bl MOBOPOTHI Baxkei, 3 — 3'eJHYBaNbHUIN BaJ,
4 — mraTyHu, 5 — HanPsIMHI [UTs TOB3yHa, 6 — Tiapoumtinap, 7 i 12 — npai IOBOPOTHI
Ba)keli, 9 — MOIIOTHHUILE, sIKE 3BapPIOEThCs, 11 — omopHi miguumHUKy, 13 — BepXHs Bich
maryHa, 14 —ronoBka matyHa, 15 — 3'eqHyBanbHUI TpyOUacTHii Bal
Pucynok 8.17 — BaxinbHO-KHIKKOBHI KaHTYBad ISl TMCTOBUX BUPOOIB [3]

Jnst Toro mo0 3a0e3neYuTH OJHOYACHUH 1 CHHXPOHHHH ITOBOPOT
000X Tap Ba)kelliB, pO3TAIlIOBaHUX Ha BificTaHi 4 M M cO00F0, KOXKHA Tapa
BaXKEITIB Ma€ 3'€IHYBAIBHUHN BaJjl, SKUH ®KOPCTKO X 3B's3ye. JliBi Baxkeni 2 i
10, 3'emnani Bamom 3, mpaBi — 7 i 12 — 3'eqHani TpyOyactum Bamom 15.
HeoOximHICTh B TAKOMY OPCTKOMY CHHXPOHI3YIOUOMY 3B'S3KYy (Bajammu)
00yMOBJICHa HEMOXUIMBICTIO 3a0€3MEYUTH CHUHXPOHHY po0OTYy 000X
OUTiHAPIB 0€3 CHemianbHOro JOCUTH CKIIAHOTO TipaBIIiYHOr0 IPUCTPOIO.
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Omnwucani BuIEe KaHTyBaui B OUIBIIOCTI CBOill € yHiBepCalIbHHMH,
TUNOBUMH. Ha BiaMiHYy Bill HUX € BEIWKUH Kiac BY3bKO CIeliaii30BaHUX
KaHTyBayiB, PI3HOMAHITHICTh SIKMX HE J03BOJISE AaTH 1X BHUEPITHHIA OITHUC.
3a3BUuail BOHM 3aCTOCOBYIOTBCS B CEpIfHOMY i MacoBOMY BHPOOHHWIITBI.
Taki kaHTyBadi THIAXEM HE OXOIUICHI, 1 TOMY HPOEKTYIOThCI 1
BUTOTOBJISIOTHCS B 1HIMBITyaTbHOMY MOPSIKY.

B sxocTti mpukiamy cremiami3oBaHOrO KaHTyBada pO3IIISTHEMO
BaXUTbHO-KHIDKKOBHH KaHTyBa4 3 ITHEBMONPUBOJOM JJSI TIOBOPOTY
JBOTaBpOBHX Oanok pamu BaroHy (puc. 8.18). banka nexuTh 1azoMm B
ropusoHTanbHOMy nonokeHHi 1. Ilicist 3BaproBaHHS IIBIB 3 OAHOT'O OOKY
Oanky Tpeba noBepuytr Ha 180° B monoxenns 111 a1 3BaproBaHHs MIBIB 13
3BOPOTHOr0 00Ky. [1OBOPOT 3/IHCHIOETHCS BaXKeIeM 2, 110 MPUBOAUTHCS B
pyX MOPIITHEM THEBMONMITIHpa 1.

Pucynok 8.18 — BaxinbHO-KHIDKKOBHI KaHTyBad [isi 6anok [1]
[Ipn xonmi mopiiHs Bropy Bakenmi MiTHIMAIOTHCS 1, TOBEPTAIOUHUCH
HABKOJI0O HEPYXOMOro IIapHipa 3, 3aXOIUTIOIOTh MK 0000 Oanky i
migaiMaroTe i B monokeHHs 1. Ilicas 1poro CTHUCHEHE TOBITPS
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BHITYCKA€ThC 3 IIWIHApa 1 Oajka MWiJ Ji€l0 BIIACHOI Bard IUJIaBHO
oryckaeTbes B monoskeHHs 111, Tlpu omyckaHHI BOHA MIATPUMYETHCS JIIBUM
BaxkerieM 2. [ImaBHICTh OMYCKAaHHSI PETyJIOETHCS BHUITYCKHUM IOBITPSHUM
KpaHOM, TIPH LbOMY HW)KHS MOPOXHUHA IMJIIHAPY CIY)XHUTh MOBITPSIHUM
JeMIiepom.

Le#t kaHTyBa4 BXOIUTHh B KOMILIEKT CIEIliali30BaHOI aBTOMAaTHYHOL
3BapIOBAIGHOI YCTAHOBKH IS BATOHOOYIIBHOT'O 3aBOTY.

9 KOHCTPYKIIII TA PO3PAXYHKH INPUCTPOIB
JJA MEPEMIINEHHSA 3BAPIOBAJIBHUX
AITAPATIB

[puctpoi [Is YCTaHOBIIGHHS Ta TIEPEMIIIEHHS 3BaprOBajbHUX
amapaTiB 3a0e31e4uy0Th BUKOHAHHS TakuX (yHKiiit [1-4]:

- YCTaHOBJICHHS 3BapIOBaJIbHUX allapatiB Ha MOYATKY I1Ba;

- TIEpEMIIIIEHHS 3BapIOBaILHUX arapaTiB B IIPOIECi 3BapIOBAHHS;

- BIIBEICHHS armapaTiB Y BUXITHE TOJI0KEHHS TICIISI 3BapIOBAHHS TS
3HATTS 3BAPEHOT0 BUPOOY Ta YCTAHOBJICHHS HOBOT'O;

- TigHIMaHHA Ta ONYCKAaHHS 3BapIOBAIBHHMX amapaTiB  IpU
HaJaro/[KyBaHHI Ta MIPH 3BapIOBaHHI PI3HHUX TI0 BUCOTI BUPODIB;

- TICpEMIIIICHHS HECaMOXITHUX 3BaplOBAJIBHUX amapaTiB 3 poO0Y0I0
MIBUIKICTIO 3BAPIOBAHHS;

- TIEPEMITIICHHS 3BapIOBAIBHMX alapaTiB Bill OJHOrO O IHIIOTO ITBA
MIPY 3BapIOBaHHI JEKIIBKOX IIBiB HA OJHOMY BHUPOOi.

Ipuctpoi s YCTAHOBIGHHS Ta TEPEMIICHHS 3BapIOBAIbHUX
amapaTiB BKIIOYAIOTh:

a) MmiIiHOMHO-TIOBOPOTHI KOJIOHU;

0) Bi3KH IS 3BapIOBAIEHUX aIlaparis;

B) HANPSAMHI JIJIsl 3BapPIOBAIBHUX allapariB, KOTydi OaJkw;

T) choemiaabHI TPHCTPOI, SKI TMpU3HAYEHI Uit OOCITyroByBaHHS
OKpPEMUX OIeparlii.
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9.1 MMixiioMHO-TIOBOPOTHI KOJIOHH

Tumnosi noBopotHi konoHu (I1K) BUmyckaroTbcs 4OTHPHOX OCHOBHUX
monener: IIK-1, TIK-2, IIK-3 i [IK-4. [ligiioMHO-TIOBOPOTHI KOJOHHU
3aCTOCOBYIOTBCS ~ JUISL  3aKpIIUICHHS  CaMOXiAHMX  abo  MiABICHHX
3BapIOBAIGHUX amapaTiB I[pH 3BaplOBaHHI KUIBLEBUX, KPYrOBHUX Ta
MPSAMOJTIHIMHUX IIBIB 3aBIOBXKH 110 2800 MM.

[lpu 3BaproBaHHiI KiIBbLIEBUX WIBIB oOW4aiiok miamerpom 600-
2000 MM 3aCTOCOBYIOTHCSI KOJOHM 3 HECAMOXITHHUMHU 3BapIOBATLHHMU
amaparamMu, 3aKpilJICHUMHU Ha BHCYBHiH KoHcoumi. [Ipu mpoMy 3BaproBaHHIA
BUpiO oOepraeTbcs 31 IMIBHAKICTIO 3BaploBaHHS 3a  JIONIOMOTOIO
MaHimynsaTopa, obepraya abo poiMKOBOro creHaa. Jlo Takux KoOJOH
HanexuTh Komona tumy I1K-1 (puc. 9.1).

800-2400
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1 — nmpuBoj migiiomy, 2 — KapeTka, 3 — KOHCOJNbHA IITaHra, 4 — 3BaploBaJIbHUIA arapar,
5 — moBOpOTHA YacTHHA KOJIOHH, 6 — HepyXOMa IiICTaBKa
Pucynok 9.1 — IToBoporHa konona ITK-1 [2]

[Migiiom, omyckaHHS 1 BHCYHEGHHS NITAHTHM, BHUKOHYEThCS 32
JIOTIOMOT'OI0 BiITIOBITHUX €IEKTPONPUBOIIB (puc. 9.2, 9.3).

IBuakicTh mimiioMmy 2 M/XB., HIBHJKICTh BHUCYBaHHS — | M/XB.
Obuza MexaHi3Mu (MigHOMHMA 1 BHCYBHMH) IPYHTYIOTBCS Ha
3aCTOCYBaHHI XOJIOBHX TBUHTIB, IO TPHUBOJATHCA B 0oOepTaHHS
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SNIEKTPOJIBUTYHOM Uepe3 AB1 Mapy MWIIHAPHUYHUX 3y0UacTux mepenay (puc.
9.2,9.3).

1 — cipssMyBasIbHUH POJHK, 2 — EJIEKTPOIBUIYH, 3 — KiHIIEBHI BUMHKaY,
4,5, 12, 13 — mecrepHi, 6 — Kopmyc peaykropa, 7 — KOpIyc KapeTKu, 8 — IITaHra,
9 — xomoBwuit rBUHT, 10 —ratika, 11 — moBizgel raiiku
Pucynok 9.2 — MexaHi3M rOpU30HTAIBHOrO epeMileHHs mranry B komoHi [TK-1 [2]

1, 4 — 3ybuacre Koseco, 2 — XOIOBUHM I'BUHT, 3, 5 — mecTepHs, 6 — KOpIyc peayKTopa,
7 — eNeKTPOABUTYH
Pucynok 9.3 — Mexani3m migiiomy B komonax [1K-1 i TTK-2 [2]
[MoBopotHa konona I1K-2 (puc. 9.4) BinpizasieTbes Bin kononu [1K-1

THUM, IO 3aMiCTh BI/IcyBHO'l' I‘OpPI3OHTaJ'IBHOI IITAaHTd BOHA 3a0e3meucHa
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MiJOMHOI0 KOHCOJIBHOIO 0aJIKOIO, IO SIKili MEePECyBa€eThCS CaMOXITHUHN
3BapIOBAJILHUN aBTOMAT.
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1 — nmpuBox migiiomy, 2 — KapeTka, 3 — KOHCOJNbHA IITaHra, 4 — 3BaploBaJIbHUIA amapar,
5 — moBOpOTHA YacTHUHA KOJIOHHU, 6 — HEpyXOMa IiICTaBKa
Pucynok 9.4 — IToBoporHa konona ITK-2 [2]

[osopor komon IIK-1 i [IK-2 3giticHroeTbess BpyuHy. [lpu mipomy
HeMae 1oTpedM o0coONMBHX 3yCHJIb, TOMY WIO BCS YacTHHA, IO
o0epTaeThCsi, 3MOHTOBaHA Ha MiAMMIIHWKAX KoueHHs (puc. 9.5).
[loBopoTHMiT mpucTpiil 3a0e3medeHnii pydHHM CTOIIOPOM 1 0OMeXyBadaMu
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KyTa MOBOPOTY, SIKi PerymroloThes. 3a gomomororo komoHu [IK-2 moxxHa
3BapIOBaTH MPsMI IIBH, SIKi PO3TAIIOBaHI paJiabHO BIAHOCHO OCi KOJIOHH 1
MaroTh JOBXHUHY 70 1800 mMm.

[oBoporHa konona I1K-3 (puc. 9.6) Binpizuserses Bix T1K-1 1 T1K-2
OUTBIIMMU PO3MIpPaMH, a TAKOXK THM, IO 3aMICTh pajialbHOI KOHCOJBHOT
Oanku (sx B [1K-2) 1m0 KapeTku NpHKpiIUIEHWH OanKoH 3 TO3J0BXKHIMHU
pelikamMu Ha ¢acaJHill CTOPOHI Uil CAaMOXiIHOTO 3BAapIOBAJILHOTO anapary,
a TakoX 3 JIIOKOM B TIUI031 Ui MOMKJIMBOCTI POOOTH 3BaprOBabHUM

TPaKTOPOM.
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1 — kIMHOBH/IHA HANpsAMHA, 2 — 00epTajIbHa KOJIOHA, 3 — PONUK, 4 — OCHOBA KOJIOHH,
5 — cronop moBopoty
Pucynok 9.5 — Byzon nioBopory konon ITK-1 i ITK-2 [2]
Hasgsuicts 0ankona B kosoHi ITK-3 3amicTh KOHCONBHOI Oanku ado
LITAHTW OOYMOBJIEHO HEMOXIHUBICTIO O0OCIyroByBaTH 3BapIOBAIbHY

amapatypy Ha BEJIWKId BHCOTI 3 MiJUIOTM 1 HEOOXiIHICTIO BIAIUTYBaHHS



78

3pY4HOIO 1 Oe3MeyHO KaOiHM AJIs 3BapHHKA MOOJIM3Y 30HU 3BapIOBaHHS,
TOMY IO 11 JOBOJMTHCS BECTH HA BHCOTI 710 5 M.

Komona I1K-4 3MoHTOBaHa 3 THX came YHi()iKOBaHMX BY3JiB, fK i
komona [IK-3, 3a BuHsATKOM O0ajKoHa, 3aMiCThb SKOTO JO KapeTKu
MPUKPIIJICHa KOHCOJbHA Oajika, aHAJOTiYHO TOMY, SK IIe 3pO0JICHO Yy
konmoni IIK-2. Llg OGanka 3a0e3redyeHa TOPU3OHTAIBHHUMHU HANPSIMHUMHU
(pefikaMu) 711 CaMOXiTHOTO 3BaPIOBAJILHOIO arapary.
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1 — HepyxoMa miJicTaBKa KOJIOHH, 2 — KOJIOHA, 3 — KapeTka,
4 — mexaHi3M miaiomy, 5 — 0ankoH
Pucynok 9.6 — IToBoporHa konona ITK-3 [2]

Komona IIK-4 Bimpizaserbes Big komoHu [IK-2 Timpku OLmbmumu
po3mipaMu. Y KOHCTPYKIIIT Ii€i KOJIOHH He TiependaveHa cremniaabHa KabiHa
s 3BapHuKa. HeoOximHi ans 1i oOCIyroByBaHHs MICTKH a00 OallkOHU
CTHIOPYIDKYIOThCS 3@ MICIIEM 3alIeKHO Bil MPHU3HAYCHHS 3BApIOBATBHOI
YCTaHOBKH 1 pO3MipiB BUPOOY.
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9.2 3BaproBaJibHi Bi3kHn

Bynp-sika 3 pO3MISHYTHX BUINE THUIOBMX KOJIOH MOXE OyTH
BCTaHOBJICHA Ha CAMOXIJTHOMY Bi3KY 3 PeryJb0BaHOI0 POOOUO0 MBUAKICTIO
1 B IbOMY BHINAJKY YTBOPIOE, TaK 3BaHUH, 3BAPIOBAIBLHHIA Bi3OK.

Bisku i 3BaproBalibHHMX amapatiB, y IOPIBHSAHHI 3 KOJOHAMH,
JI03BOJISIIOTH TEpEeMIl[yBaTH anapaTd Ha BENIMKI BIJICTaHi MPH 3BaplOBaHHI
MPSIMOJIIHIMHUX TIBIB.

Bisky mpu3HaueHi i TEpEeMIIleHHs 3BapIOBAIBRHHUX arapariB 3
IIBUAKICTIO 3BapIOBaHHS Ta MapIIOBOK IIBHIKICTIO. B 3ajexHOCTI Bif
KOHCTPYKTHBHOT'O O()OPMJICHHS PO3PI3HSIOTH TaKi CAMOXI1/IHI Bi3KH:

- BEJIOCHUIIEIHI;

- TTIArOJIbHI;

- IOPTAJIbHI.

9.2.1 Besocuneani Bisku

Benmocunenni Bi3KM TpHU3HAYCHI IS TEPEMINICHHS 3BapIOBAIEHUX
amapaTiB 3 MapIIOBOIO IMIBHUIKICTIO a00 31 MIBHUIKICTIO 3BapIOBAaHHS IPH
3BapIOBaHHI KUTBIIEBUX Ta MPSIMOJIHIHUX IIIBIB.

Pospizusitots  Benmocunenni Bizkm (BT-1 1 TBC-3,2/2) [2, 3] mnsa
HecaMOXiTHUX 3BaproBabHUX amapaTiB Tuny Ab, A-384, A-626 Ta iHmmx
IIpH  3BapIOBaHHI NPSAMOJIHIHHAX ITO3JOBXKHIX Ta KUIBIIEBHX IIBIB,
(puc. 9.7), a Ttakox Benocunienni Bizku (BT-2 i BT-4) ans camoxigHux
3BapIOBAIFHUX arapaTiB, MPU3HAYEHUX IS 3BapIOBAHHS MPAMOIIHIMHIX
MOTIEPEYHUX, TTO3/I0BXKHIX 1 KiiblleBUX 1mBIiB (puc. 9.8).

Bizok mis HecaMOXiZHMX 3BaprOBAJIFHUX amapaTiB  MOXe
MepeMIIyBaTUCh 3 POOOYOI0 MIBUAKICTIO 3BAapIOBaHHS Ta 3 MAapIIOBOIO
mBuakictio. [Ipm HepyxoMoMy BIi3Ky TMPSMOJIHIWHI TIONEpEYHi UIBU
3BaplOBaTH HEMOXIIMBO Yepe3 Te, M0 BHCYBHA KOHCOJIb Ma€ CTally
MIBUAKICTh TepecyBaHHs. KinblieBi MIBU BHKOHYIOTH IIPH HEPYXOMOMY
B3Ky TDIIXOM 00epraHHS BUpOOy 31 IIBHIKICTIO 3BaplOBaHHS
MaHImyJIATOpOM, 00epTayeM ad0 POITMKOBUM CTEHIOM.

Bizok a1 caMoOXiZHUX 3BapIOBAJIbHUX anapariB TaKOX MOXe
MepeMillyBaTUCh 3 POOOYOI0 IIBUAKICTIO 3BapIOBaHHS Ta 3 MaplIOBOIO
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mBuakicTio. [lpn HepyxoMoMy Bi3Ky MNpSIMONIHIMHI TOMEpe4Hi MIBU
3BapIOIOTH MUISIXOM MEpEMILlIeHHs 3BapIOBaJIbHOTO anapaTy 1Mo KOHCOJI.

Ha nux Bi3kax BcraHoBJieHI moBopoTHi kononu [1K-1, [TK-2, TTK-3 1
[IK-4 BiamorigHO. Bi3ok MOXKe MEpEMIIyBaTUCh 3 POOOYOI0 IMIBHUAKICTIO
3paptoBanHa 0,3-1,3 M/xB Ta 3 MapmoBoro IBUAKICTE 13 m/xB. Poboua
HIBHJIKICTb PEryJIOEThCS TJIABHO 3a JIOMOMOTOI0 JIBUT'YHAa TIOCTIHHOTO

CTpyMy.

800-2800

K

.; :
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600

1 — CTONUK-MTI/TOKITHHK, 2 — HECAMOXIAHUIA 3BAPIOBAILHUIN anapar, 3 — myJabT YIPaBiHHS,
4 — mig#OMHMIT MeXaHi3M, 5 — X0IOCTi POJHMKH, 6 — BUCYBHA IITaHTa, 7 — KapeTka,
8 — xonona I1K-1, 9 — HmxkHe maci, 10 — npuBox Bizka
Pucynok 9.7 — Bizok Benocuneanuit BT-1 ai1st HecaMoxiHUX 3BaprOBabHUX amapaTis [2]

BenocunienHi Bi3KM TEpeMIlIYIOTHCS JBOMa peHKaMU: MO HIKHIN
peiiii Ha TBOX XOMOBHUX Koiecax (puc. 9.9) Ta mo BepxHill HampsMHiH, sKa
3aKpilieHa Ha KOJoHax 1exy abo Oins crinu. Ilpm ix posramyBanHi B
IHIIUX MICISIX HEOOXiTHO MAaTh CHeliajbHI METaJOKOHCTPYKINI It
3aKpiIIEeHHS BEPXHbOT PEHKU.
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1 — BepxHi poiHKH, 2 — MEXaHi3M HiJHHOMY KapeTKH, 3 — KOHCOJb 3 HAalPaBIITIOUNMH,
4 — kapetka, 5 — konona [1K-2, 6 — HKHE 11aci, 7 — PUBOJ Bi3Ka
Pucynok 9.8 — Bizok Benocunenauii BT-2 a1t camoxiHUX 3BaproBalIbHUX anapartis [2]

120

1 — gyepB'suHE KOJIECO, 2 — YEPB'IK OMHOXOAOBHH, 3 — KOPITYC YEPB'STYHOTO PEIYKTOPA,
4 — x0n0BE KOMIECO, 5 — mectepHs, 6 — maci, 7 — 3'€JHyBaJIbHHAN Ball
Pucynok 9.9 — Mexanizm nepemiterns Beno-sizkis BT-1 1 BT-2 [2]
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BenocunenHi Bi3ku 3aliMaloTh HEBEITUKY BUPOOHUYY ILIOILY, ajie IPH
BHKOPHCTaHHI I[EXOBUX KOJIOH HEOOXiJHO MaTH Ha yBa3si, 110 Yy BUITAJKY
HEIOCTaTHBOI iX JKOPCTKOCTI KOJMBaHHS, 30Y/PKEHI TMepeMillleHHSIM
MOCTOBOTO KpaHy, MOXYTh II€pElIaBaTHCS 3BapIOBAJILHOMY armapary i
BIUTMBATH Ha SKICTh 3BAPHOI'O IIIBA.

9.2.2 I'1aroJibHi Bi3KH

Biskn ['-momi6HOi koHCTpykuii (puc. 9.10) mnpusHaueHi st
MepeMillieHHs] 3BaplOBAJIbHUX amapaTiB 3 MaplIOBOIO IIBUAKICTIO abo 3i
MIBHUJIKICTIO 3BapIOBaHHS IPH 3BapIOBAHHI KUIBIEBHUX IIBIB Ta MO3/I0BKHIX
IIBIB BETMKOT MPOTSIKHOCTI.

800-2800

1640

1 — MUTOK-TITIOKITHHUK, 2 — 3BapIOBATbHHN anapar, 3 — MyJbT YIPaBIiHHI, 4 — MEXaHi3M
miAHOMY KapeTKH, 5 — miJifOMHUI T'BUHT, 6 — BUCYBHA LITaHTa, 7 — KapeTKa, 8 — KOJIOHa,
9 — Bi3oK, 10 — mada amapaTypu ynpasitiHHs
Pucynok 9.10 — I'narospauii Bizok I'T-1 [3]
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IX BiqMiHHICTH Bi BENOCHIEIHMX MOJATAE JIMIIC B TOMY, IO Bi30K
MepecyBaETbCsl MO HA3eMHiH JBOPEHKOBUH Komii i He moTpedye BEpXHBOT
MoHopeliku. OnHak, MpH BEIMKUX pO3Mipax 3BaploBaHMX BHpoOiB, I'-
nmoAiOHI BI3KM MarOTh HEIOCTATHIO KOPCTKICTh 4depe3 30UIbIICHHN BHIIIT
KOHCOJTi Ta 3aiMaroTh BETUKY TUIONTY y TOPIBHSHHI 3 BEJIOCUIICIHUMH.

I'naronpamii Bizok ['T-1 mMae Tpu mpuBomM: TepeMillleHHS Bi3Ka,
iAoMYy Ta ONYCKaHHS KapeTKd i BHCyBaHHs mTaHru. Bizok I'T-2, B
nopiBasiaHI 3 ['T-1, Moxke nmoBepraTrck Ha 360° B OCHOBI.

9.2.3 IlopTaabHi Bi3kH

Hopranpui Bi3ku (puc. 9.11) [2, 3] mepeMiliyroTbcs MO peiKax,
PO3TaIIOBaHUX 3 JIBOX CTOPiH BUPOOY.

[MopranbHi Bi3KM TpH3HAYEHI JUIS TEPEMIIICHHS CaMOXIiIHUX
3BapIOBAJIGHUX aIapatriB IMPU 3BaprOBaHHI 30BHIMTHIX MPSIMOTIHIAHUX 1
KIUTBIIEBUX ITBIB BUPOOIB BEIMKUX Ta0apuTIB.

3BaproBaHHS TIO3OBXHIX IIBIB TPOBOMUTHECS TIPH IIEPEMIIICHH]
3BapIOBAILHOTO aBTOMaTa B MEXaX JIOBXHHU Oallky 3 HampsSMHUMH. [Ipu
3BapIOBaHHI KUTBIIEBHX IIBIB BUPIO 00epTaE€ThCS HA POITMKOBOMY CTEHJI, a
3BapIOBAGHUI anapart 3aIHIIa€ThCS HEPYXOMHM.

Taxi Bi3ku MarOTh HalOUIBITY *KOpCTKicTh. [Ipu Benmkmx rabapurax
3BapIOBAaHUX BHPOOIB KOHCTPYKIIiS IMOPTANbHHUX BI3KIB YCKIAIHIOETHCS
yepe3 HEOOXimHICTh 3a0e3NedeHHsT >KOPCTKOCTI TOpTaly 3 BEITHKHM
nporoHoM. J[is 3BaproBaHHSI 3aCTOCOBYIOTHCS 3BapIOBANIbHI TPAKTOPH, a
NpH  JONATKOBIM  yCTAHOBI[I  pEHKOBHX  HANPSIMHUX  MOXYTh
3aCTOCOBYBATHCH 3BapIOBaJIbHI TOJIOBKH.

9.3 HanpsiMHi /151 3BapIOBAJILHUX aapaTiB, KOTY4i 0aJIKu

Hampsmai mpu3HadeHi Ui TepeMillleHHs 3BapIOBajbHUX araparib
Mpy  3BaprOBaHHI MNPAMONIHIMHMX TBIB. Sk mpaBmiio, HampsMHI €
KOHCTPYKTHBHHMH €JIEMEHTaMH KOJOH 1 caMOXimHHX Bi3kiB. OmHak psa
KOHCTPYKLiH HallpsIMHUX Ma€ CaMOCTiiiHE 3acTocyBaHHA. PO3pi3HsAIOTH Taki
BUJH HATIPSIMHUX:
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- HanpsIMHI MiABICHI;
- KOTy4i Oanku.
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1 — moHopeiika, 2 i 12 — kosnony, 3 — kaperka (2 1wT.), 4 — puresb, 5 — podounii 6aaKoH
Bi3Ka, 6 — peayKTOp, 7 — KIHIIEBUI BUMHKAY, 8 — eNEKTPOABHUIYH, 9 — 3'€IHYBaJIbHUIA B,
10 — xanaTHuit 6apadan (2 wr.), 11 — 6mok (2 wr.), 13 — peiikosi miaci (2 mt.)
Pucynok 9.11 — INopranbhuii Bi3ok [2]

[ligicHi HAmpsIMHI MOXYTh MAaTH PI3HOMAHITHY KOHCTPYKIIIIO, Y
3aJIeKHOCTI BiJl 3aB/IaHb, 1[0 BUPINIYIOThCS HA BUPOOHUIITBI. BoHH, 5K 1 BC1
iHIII HampsIMHI TakoX TNPU3HAYEHI Uil MEpeMilleHHs CaMOXiITHUX
3BApIOBAIGHUX amapaTriB MpH 3BaprOBaHHI mpsMoiniHiiHMx mBiB. Taki
HamnpsAMHI MiABIIIYIOTH HAa CTaJIEBUX KaHATaxX Yepe3 CUCTEMY PyXOMHUX
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OJIOKIB 10 MiAMOMHOTO MEXaHi3My, BCTaHOBJICHOTO Ha KOHCOJI
BEJIOCUIIEIHOTO KpaHa. YCTaHOBYI IMEPEMIlICHHSI Y TOPU30HTAIBHOMY Ta
BEPTUKANBHOMY  HampsiMKax  3a0e3MmedyloThCs 32  JIONOMOIOI0
BEJIOCHIIEIHOT'O KpaHa Ta MiAOMHOIO MEXaHI3MYy.

Koryui 6anku (puc. 9.12) npu3HaveHi Ajis MepeMillleHHsS CaMOX1THUX
3BapIOBAIGHUX anapaTiB MpH 3BapIOBaHHI NPSMONIHIHHUX IIBiB OalloK,
KOJIOH, IIMJTIHJIPUYHUX COCY[IB Ta iHIINX BUPOOIB.

. 1250

780 41

1 — xomoHana, 2 — mrypBai, 3 — KoTy4a 6anka, 4 — IPUBOIHHI BaJ,
5 — 3BaploOBaJIbHUI aBTOMAT, 6 — MOHOpEHKa
Pucynok 9.12 — Kory4a 6anka [2]

Taki xoTy4i Oamky HE MAalOTh MEXaHI30BAHOTO TIPUBOAY IS
nepemimenns. s dikcamii 6amkw Ha JIiHII MBa TepemdaveHi CTOIOPHI
npuctpoi [2, 3].

9.4 Po3paxyHoK 3BaplOBaJILHUX Bi3KiB

OcHOBHUMU 00'€KTaMH PO3paxyHKY Bi3KiB € MEXaHI3MHU MEePEeCyBaHHS
1 X0[10Ba YaCTHHA Bi3Ka, MEXAaHI3MH MiJIHMaHHS Ta BUCYBaHHS KOHCOIBHOI
IITaHTH, HeCyda KOHCTPYKIIis.

Po3paxyHOK MOYMHAIOTH 3 BH3HAUEHHS OIMOPHHX PEAKIii XOI0BUX
KOJiC 1O 3aJaHii Ba3l BI3Ka Ta IOJOXKEHHIO HOro IeHta Bardh. Jlius
pO3paxyHKy HEOOXiTHO BHOpaTH HAWOULIBII HEBUTiTHE HOTO ITOJNIOKEHHS.
Take MOJOKEHHS 1. B. BUOMPAETHCS MPU MAKCHMAJILHOMY BHJIBOTI IITAHTH
31 3BapIOBAJbHOI0 TOJOBKOI. PO3paxyHKOBI CXeMH pI3HUX THUIIB
3BapIOBAIbHUX Bi3KiB IpencTaBieHi Ha puc. 9.13.

Meromuku po3paxyHKy 1 TepeBipka 3amacy 3uelyieHHS KOJic 3
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pelikoro mpencrasieHi B [3, 4].

3a 3HalJeHUM 3yCHIIISIM, TIFOUMM Ha XOJOBUX KOJIeCax, BU3HAYAIOTh
niaMeTpu iX BalliB 1 BICIB, KOPHUCTYIOUHCh METOAMKOI aHAJIOTiYHOTO
PO3paxyHKy POJUKOOIOpP POJHUKOBHX CTEHIIB [3, 4], a TAKOXK 3arajJbHUMH
METOJaMH PO3paxyHKYy JeTajeil MammH [5].

Jauti cimig po3paxyBaTh MEXaHi3M MiJHIMAHHS KapeTKU Ta MEXaHi3M
BHCYBaHHS IITAHTH, BIAMOBITHO J0 METOAWK, HaBeneHuUX B [3, 4].
BuxignumMu gaHUMH s pO3paxyHKy € TIJACYMKOBa Bara ycix
KOHCTPYKTHBHHX YaCTHH Ta MOJIOKEHHS iX [[EHTpa Bary.

e

a — BENOCHIIE/IHA, 6 — [TIAaroibHa, 6 — MOPTAIbHA, 2 — MOCTOBA, 0 — KOHCOJIbHA,
e — cxeMa PO3MO/IiIIiB 3yCHIb Ha KoJieca OJHi€l periku
Pucynok 9.13 — Po3paxyHKOBI cXeMH 3BaproBajIbHUX Bi3KiB [3]

Po3paxyHKOBI cxeMH Ta KOHCTPYKIIii O3HAYEHHX MEXaHi3MiB
HaBeseHi Ha puc. 9.14 1 9.15 [3, 4].

[licms  3aBepmieHHS ~ MEXaHIYHMX  PO3PaxXyHKIiB  HEOOXiTHO
po3paxyBaTH TIOTYXHOCTI €NEKTPOABHTYHIB MEXaHi3My MHimidomy 1
MeXaHi3My BUCYBaHHs IITaHTH, BUOPATH BIIIOBIIHI JBUTYHU 3 JAOBIIKOBOI
JTEpaTypH.



1 — xonoHa, 2 — kapeTka, 3 — KIMHOMNOAIOHA peiika, 4 — poluK,
5 — eKCLIeHTpHYHA BiCh POIIHKa
Pucynok 9.14 — Po3paxyHKkoBa Ta KOHCTPYKTUBHA CXEMH
MeXaHi3My ITiTHIMaHHs KapeTky [4]
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1, 9 — kopmyc kapeTky, 2, 6 — mTaHra BUCyBHa, 3, 4 — pONUK, 5 - PeAYKTOp, 7 — TBUHT
xomoBuit, 8 — nBUryH, 10 — noBigelp raku
Pucynok 9.15 — Po3paxyHKoBa Ta KOHCTPYKTHBHA CXEMU MEXaHi3My BUCYBAHHS IITaHTH [4]
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9.5 Po3paxyHok Hecy4HMX KOHCTPYKUili 3BaplOBaTbHHX Bi3KiB

HecyunMu KOHCTpYKIiSIMH 3BaplOBaJbHUX BI3KiB € 3aKpiljieHi Ha
maci pi3HOMaHITHUX Bi3KiB KOJIOHH 3 MiAHOMHO-BHCYBHHUMHU KOHCOJISIMH Ta
YCTAaHOBICHUMH Ha HHUX 3BapliOBaJIbHUMH  aBTomaramu. [IpyxHa
nedopmairiss HeCydoi KOHCTPYKIII HE IOBHHHA BHUKIMKATH BiIXWUJICHHS
KIiHI[ €NEeKTPOJa y TOPU3OHTAILHOMY i BEPTHUKAIBHOMY HampsMKax Ha
BEJIIMYHMHY OUTBIIY BiJ] periaMeHTOBaHOI TEXHOJIOTIEI0 3BapioBaHHs [3, 4]. Y
3B’S13Ky 3 IIMM HeCy4i KOHCTPYKIii Bi3KiB MOBHHHI BIANOBIIATH YMOBaM
MIITHOCTI Ta KOPCTKOCTI.

PospaxyHkoBa cxemMa HeCy4oi KOHCTPYKIIi 3BaprOBaibHOTO Bi3Ka
npeacraBieHa ©Ha puc. 9.16 Ha mpukiIaai  TIaroNbHOrO  Bi3Ka 3
MaKCUMaJlbHUM BHJILOTOM Ta BUCOTOI MiJHOMY INTaHTH, HABAHTAKEHUX
30CEePEKEHOI0 CHUJIOK0 Ta PIBHOMIPHO PO3MOAIICHUM HaBaHTAKCHHSIM.

Y wMoctoBux Bi3kax (KOTyuyMX OallkaX) BEpTHKalbHE 3MIIICHHS
eIIEKTpOJa BUHUKAE BHACIIJOK IMPOTHHY OAKH BiJ CyMICHOI Barm Oaiku 3
amapaToM Ta 3aKpydyBaHHS OalKM  BHACHIZOK  EKCICHTPUYHOIO
pO3TalIyBaHHS LEHTPA Bar amaparta. [ opu3oHTaIbHE 3MIIIEHHS eIeKTPoaa
BUHHKAE TUIBKH Bif 3aKpyTy 6amku (puc. 9.17).

AHaJIOTIYHO TIPOBOIUTHCS PO3PAXyHOK HA BUTHH 1 3aKpydyBaHHS 1
KOHCOJIBHMX HECYYMX OaloK, SIKIIO LEHTP Baru 3BapIOBAJIbHOTO amapaTy
eKCIEHTPUYHUN TI0 BiJHOMIEHHIO 10 TIOMEPEYHOro TMepepizy Oanku
(puc. 9.17).

Buxonsun 3 ymMOBH KOPCTKOCTI Ha 3aKpy4dyBaHHS, yci Oailkw s
3BapIOBAIBHUX Bi3KiB BUTOTOBIISIOTH 3aMKHYTOT'0 KOP0OOYacToro mpodisto.
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Pucynok 9.16 — Po3paxyHkoBa cxema HeCy40i KOHCTPYKLIT IJ1arojibHOr0 3BapIOBaIbHOTO
Bi3ka [4]
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Pucynok 9.17 — Po3paxyHKkoBa cxeMa 3aKpydqyBaHHs 0aJKH MOCTOBOTO Bi3Ka
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