MIHICTEPCTBO OCBITH I HAYKH YKPATHH
HanionanbHuii yHiBepceuTeT «3anopizbka noJirexHika»

MeToau4Hi BKa3iBKH
10 MPOBeeHHsA J1a00paTOPHUX poodiT
3 pucnuIuiing “IIpoekTyBaHHsI Ta pO3paxyHOK INTAMIIOBOI0
OCHAILCHHS VI TapsA40ro IraMnyBaHHs”

AJis ctyaeHTiB cnenianabHocTi 131 Ilpukiaaana mexanika,
cneniajgizanii «O01aHAHHS TA TEXHOJIOTII IVIACTHYHOI 0
(opMyBaHHS KOHCTPYKIii MAIIMHOOYAYBAHHD)

BCiX (popmM HaBUAHHA

2019



MeroauyHi BKa3iBKM 0 TMPOBENCHHS JabOpaTOpHUX pOOIT 3
mucturutiay “IIpoekTyBaHHs Ta PO3paxyHOK IITAMIIOBOT'O OCHAIIEHHS JIIS
rapsyoro ITaMIlyBaHHs JUIsl CTYACHTIB creniaabHocTi 131 Ipuxmamaa
MexaHika, cnemiamsamii «OOjJagHaHHA Ta TEXHOJIOrI IUIACTUYHOrO
(dbopMyBaHHS KOHCTPYKLil MammHOOyIyBaHHS» BciX (opM HaB4YaHHS /
Viin.: AM. Benp, A.A.JleHok. - 3anopixoxsa: HY  “3anopispka
nomitTexHika», 2019. — 50 c.

Vxnanaui: A .M. bens, cT. BUKIIagay

A.A. JIeHOK, acCUCTEHT

Penenszenr: Hybuna B.1., k.T.H., mpog.

Binnosigansauit

3a BUITYCK: A .M. bens, cT. BUKIIagay
3aTBEpAKEHO

Ha 3aciganHi kadpeapu OMT
nporokon Ne 1 Bix 27.08.2019

PexomennoBano 10 BUAaHHS
HMK mMammHOOy1iIBHOTO (paKyIbTeTy
nporokon Ne 1 Bix 03.09.2019



3MICT
IIpaBH/IA TEXHIKHM OC3IMEKH ccccuuueeeeeisssnreeccssneeeccssnnenccsssseescsssnsaesenes 4
JlabopaTopHa po6oTa Nel MOJIOTOBI IHTAMITH «.cueeeeerernneeeecssannenes 5
JladopaTopHa pooora Ne2 IllTamnu 11l rOPU3OHTAJIBHO-
KYBAJBHUX MAIIMH (I'KM).ccciiiiiiiiiiiivnnnniiiicciisssssnnnneecccssssssnnnens 26
JlabopaTopna podora Ne3 LlITammu 1Jis1 0OpizaHHs 001010 Ta
MPOIIUBAHHS OTBOPIB.cuueeeeeeeeeereecsssssssssssrsesscsssssssssssssssssssssssssssns 39

JHTEPATYPA cecvnrrreriiinnnennissnneeccsssnneescssssneescsssnesscsssssassssssssessssssnne 50



ITPABUJIA TEXHIKH BE3IIEKHN

1. 3a0OpoHSETHCS KOPUCTYBATHCS OpraHaMu KepyBaHHS IMPECIB,
MOJIOTiB, aBTOMATiB, e€IIEKTpoanapariB, NpPWIAAIB, SKi HE MarTh
BiTHOIIICHHS JI0 MTPOBEACHHS T1a00paTOPHOI pOOOTH.

2. 1o poboTH Ha KOBaNbChKO-ITaMNyBajdbHUX MammHax (KILIM) i 3i
IITAMITAMU CTYACHTH JOMYCKAIOTHCS 3 JO3BONY 1 B IPUCYTHOCTI BUKJIaAada
a0o0 MaiicTpa BUpOOHUYOTO HABYAHHSI.

3. He mparrorounM Ha KOBaJbChbKO-IITaMIyBasibHOMY obnaananHi (KIIO) i

31 IITaMIIaMHU CTyJIEHTaM HEOOXiZHO CIIocTepiraté 3a podoToro B Oe3neyHiit 30Hi 1
HE 3aBa)KaTH MPAIFOIOYNM.

4. PoGoty Tpeba BUKOHYBAaTH B 3aXUCHOMY OJIs131 Ta pyKaBHIISIX.

5. Bytu obepexHuM, 11100 HE TTOPAHUTH PYKH 00 TOCTPi KPOMKH.

6. [Ticns 3akiH4eHHs poOOTH HEOOXiTHO MPUOpaTH PodOYE MicCIle.

7. Yci 3anmuTaHHs BiIHOCHO poOOTH Ha 0OJalHAHHI CJIiJ BUPIIIyBaTH
3 BUKJIala4eM Yi MaCTPOM BHPOOHUYOTO HaBYaHHS, SIKi BEAYTh 3aHATTSL.



JIABOPATOPHA POBOTA Nel
MOJIOTOBI ITAMIIN

Mera: BUBYECHHS Ha MPaKTHI €IEMEHTIB KOHCTPYKLIA MOIOTOBOTO
LITaMITy Ta TEXHIYHUX YMOB Ha HOrO BUTOTOBJICHHS.

IncrpymeHT Ta MarepiaaMm: mMTAaMOM MOJIOTOBI Ui Tapsdoro
00’€MHOr0 IITAMOYBaHHS, BUKPYTKa, Ta€4yHi KIIOYi, BUKOJOTKH,
MPOKJIAJKH, IITAHTCHUUPKYNb 13 miHow mominku 0,1 MM, BUMiproBajibHa
TiHilKa, paJlycoBUMIpIOBay, KyTOBUMIpIOBay.

Teopernuni BinomocTi. [[J11 BUTOTOBJIEHHS IITaMIIOBUX 3arOTOBOK
METOIOM Tapsuoro aepopMyBaHHS Ha KOBaJBCHKO-IIPECOBHX MaIIMHAX
BHUKOPHUCTOBYIOTh CHELIaJIbHAHA IHCTPYMEHT — IITaMIH. 3TiTHO 3 AiI0YHMHU
crangaptamu (I'OCT 15830-75 «MHCTpyMeHT mist 0OpabOTKH METaJlIoB
nasiieaneM. Llltammel. TepMUHBI U ONIpeAeNIeHNUs») IITaMI € IHCTPYMEHTOM
Uit 0OpOOKH THCKOM, TOBEpXHiI ab0 KOHTYpY OAHOI abo 000X dYacTuH,
SIKMH BIIMOBiMa€e jerani, 1o o0poOIseThes, a00 3ar0TOBIII.

tamnu A5 rapsA4oro MWTaMITyBaHHA MOXYTh OyTH Kiacu]ikoBaHi
3a TUIIOM OOJIaJHaHHS, HA SKOMY BOHHW BCTaHOBJeHi (Momortosi, KI'IHII,
I'KM 1 06pi3Hi mwtamnu), 3a TUIIOM IITaMITyBaHHS (Y BIAKPUTHX, 3aKPHTUX
mramnax i BUIABIIOBaHHSAM), LIOBOMY IMPH3HAYEHHIO (IITaMITyBalbHi,
mpaBoyHi, 00pi3Hi, A MPOLIMBAHHS OTBOPY 1 T.1.), 38 KOHCTPYKLIHUMU
o3HaKaMu (MOHOOJIOYHI, MOHOOJIOYHI 31 BCTaBKOr, 30ipHI i T.1.). 3a
HIBUJIKICTIO Ae)OpMYyBaHHS PO3PI3HSIOTH IUTAMIN JWHAMIYHOTO 1
CTaTUYHOTO HaBaHTaXeHHS. Jlo IUTammiB JMHAMIYHOTO HaBaHTAKCHHS
BIJHOCSTHCS IUTAMIIM MOJOTIB, y SKHX MIBUIAKICTh JedopMyBaHHs
nepedinpmye 1 m/c. Y Beix iHmmx KIIM HaBaHTaXeHHS IITaMIliB
CTaTUYHE.

KoncTpykiist mramna 3al1eXUTh TaKOX BiJ rabapuTHUX PO3MIpIB i
MacH. Po3pi3HsarorTe OpiOHi mrammnu Ta BcTaBkH (Macoto MeHie 30 kr),
cepenni (30-200 kxr), kpymni (200-2000 kr) Ta myxe kpymHi (Oigblme
2000 xr). Po3mipu Ta Macy mramMiiiB BpaxoBYyIOTh IpH po3poO0Li TeXHOMOT11
iXHBOTO BUT'OTOBJICHHSI Ta TPaHCIOPTYBaHHs. Y INTaMIli MOKe OyTH OfHA
abo JeKinTpbKa MOPOKHUH, B SKUX BinOyBaeThcs 3MiHA (GOpPMHU 1 pO3MIpiB
3aroTOBKU A0 (GopMH 1 po3MipiB MOKOBKU. Taki MOPOKHUHHN Ha3UBAIOTHCS



piBuakamu. Bci piBuaku MoAinsioThCA Ha: MITaMIyBajbHi, 3arOTiBeNbHI Ta
posmoAineyi. Jlo ImTaMmyBaNbHMX piBYaKiB BiTHOCATHCS: KiHIICBUH,
MOTepeaHid, ToNepeAHbO-3aroTiBeIbHUA. B mHMx piBYakax 3aroTOBKU
OJIepXKYyIOTh (hopMy 1 po3Mmipu BimmoBimHI a00 OMW3BKI IO PO3MIpiB
nokoBku. lltammyBambHMK I[ITaMn 3aBXAW Ma€ TOPOKHUHY, SKa
BiIMOBigae 3a CBO€IO (GOPMOIO 1 po3MipaMu (3 ypaxyBaHHSM YCaIKH)
pO3MipaM IIOKOBKHM, IO INTaMIYEThcs. Taka TMOPOKHMHA Ha3UBAETHCS
KiHIIEBUM (YHCTOBMM) piBYaKoM. B yMoOBax MacoBOro i KpyIHOCEPIHHOTO
BUPOOHWITBA AJISl 3MEHILIEHHs1 OpaKy NpY IITaMITyBaHHI B IITaMIli MOXeE
OyTH BUKOHAHMI MomepenHii (YOpHOBHI) IITaMITyBaJIbHUN piBYaK.

Jlo 3aroTiBelbHHUX BIIHOCATBHCA piBUAKU, B SKUX BigOyBaeThCs
Mepepo3NoAil METaTy B MOYATKOBIM 3aroToBli. B igeani B 3aroTiBelbHUX
piBUaKax mepepo3noij MeTally B 3aroTOBLI TOBUHEH OyTH BUKOHAHUI Tak,
o6 TUIoma MOMEepeyHoro mnepepizy y Oyab-SKOMY JOBUIBHOMY MicCIi
JOpiBHIOBAJIa TUIOLII TIONEPEYHOro mepepizy MOKOBKH 3 00moeM. KinbkicTh
1 TUT 3aroTiBeIbHUX PiBUaKiB BU3HAYAIOTHCS KOH(]Irypamiero i po3mipaMu
nokoBku. Haituacrime BxuBaioTh (GOPMYBaJIbHUM, THYTTEBUH, MiTKaTHHUN
(BimkpuTHIl 1 3aKpUTHHN), NPOTATYBaJbHUN, BUCANOYHUH, MEPEKUMHUN
piBUaKM, IUIOMIANKY JUIS OCADKYBaHHS 1 IMPOTSATYBaHHS B MOJOTOBUX
mramnax, HabipHi i popmyBasbHi piBuaku KM i T.4.

Crin 3ayBaXUTH, 10 B AEIKMX BHIAJKaX MIArOTOBKY 3arOTOBOK
JOLITFHO BUKOHYBAaTH Ha iHIIMX BHJAX MAlIMH (KOBAaJbCHKHX BalbLX —
npu mramnyBaHHi Ha KIHIII, TKM — npu mrammyBaHHI CKIaJHHX
MOKOBOK 3 OJHI€I0 TOJOBKOIO ab0 (aHIleM Ha KiHIIl MOKOBKH i T.1.). Ha
obnamnanHi 3 xopctkuM xofom (KI'LUIT i 1.71.), sk mpaBUiIo, BUKOHYIOTh
TiNBbKH (HOPMYBaNbHUH, EPESKUMHHUNA PIBUAKH.

Posnoainpui  piBYaKM  BHKOPUCTOBYIOTH B  OCHOBHOMY IIpHU
mITaMIyBaHHI Ha MOJ0Tax. Jlo HUX BiZHOCATHCS MepenHii 1 3amHi HOXI.
3a IOMOMOror0 HOXIB BiIAUISIOTH BiALITaMIOBaHy MOKOBKY BiJ NpyTKa
MpH IITaMITyBaHHI MaJMX TOKOBOK, a00 pO3AUISIIOTH TMOKOBKH OAHA Bix
Jpyroi MpHW INTaMIlyBaHHI Bix mapHoi abo kpatHoi 3arotoBok. [lepemniit
HDK OLTBLI MPaKTUYHUE B pOOOTI, HIX 3aJHIA. AJle HOTO CTIHKICTh HIDKYA,
HDK y 3aaHboro. Bubip Tumy HOka OKpiM 3pydHOCTI poOOTH i cTiliKOCTi
3aJIeKUTh BiJl JOBXHHHM IOKOBKM (IOBI1 IIOKOBKH, $K NpPaBHIIO,



BIIUISIIOTBCSL 332 JIONIOMOrOI0 3aJHBOTO HOXA, TaK SK MPH poOOTi 3
nepenHiM HOXKeM MOXKHA 3iTICYBaTH MOKOBKY 00 CTOSIK MOJIOTa) 1 KUTBKOCTI
piBYaKiB B LITAMITI.

Kpim popmMo3MiHIOIOUHX IITaMIIIB B [[€XaX raps4oro MTaMIIyBaHHS
BHUKOPHUCTOBYIOTh OOpi3HI Ta MpomMBHI mraMnyu. B oOpi3HUX ImTammax
BinOyBaeThCsl 0Opi3aHHS 3aAUPKH (B TapsAs4oMy UM XOJIOIHOMY CTaHi), B
NPOIIMBHUX — NPOLIMBAHHS IUTIBOK Ta BHUTOTOBJICHHA TaKUM YHHOM
HACKpi3HUX OTBOpPIB B MOKOBKax. B yMmoBax OaraTocepiiiHOro Ta MacoBoro
BUTOTOBJICHHS U1l OOpi3aHHS Ta MPOIIMBAaHHSI BUKOPHCTOBYIOTH IITaAMITH
CyMicHOI aii, B AKHX OOpi3aHHS 1 MPOIIMBAHHS BHUKOHYETHCS B OAHIM
no3uuii 3a oAWH poOoumid Xing mpeca. [ns oOpizaHHS 1 NPOLIMBAaHHS
MOKOBOK, oTpuManux Ha wMojorax 1 KIIIII, B rapsdomy craHi
BHKOPHUCTOBYIOTh OOpi3HI KpUBOILIMITHI IIpecH. B XomogHomy craHi npiOHi
MOKOBKM 3 MAaJIOBYTJIELEBOI i ByIJIENEeBOi Ta HU3BKOJETOBaHOI cTajiel
o0pi3aloTh ~ Ha  KPUBOIIMIIHUX YA  CKCLEHTPHUKOBUX  Ipecax.
[TponyKTUBHICTH XOTOAHOTO 00pi3aHHs HabaraTo BUILA (B 2...4 pas3u), HIX
rapsaoro oOpizaHHsI.

[Tpu mramnyBanui Ha ['KM o00pi3aHHs Ta NpoIIMBaHHs, SK MPaBUIIO,
BHUKOHYIOTH y TOMY  IITaMIIi, IO 1 IITaMITyBaHHS B TapsuoMy CTaHi.

Jlnsi BUTOTOBJICHHS IUTAMIIiB Ta BCTABOK JI0 HUX BHKOPUCTOBYIOTH
iHCTpyMeHTalIbHI cTaji. MOHOOJIOUHI IUTaMNKU BHUKOPUCTOBYIOTH TUIBKH
IpH INTaMIyBaHHI Ha MojoTax. Ha Bcix THMax KOBaJbCHKO-TIPECOBHX
MAaIllliH 3 IHCTPYMEHTAJIBHOI CTajli BUTOTOBJISIOTH TUIBKH BCTaBKH. bioku
Uil IXHBOTO KpIiIJIEHHS BUKOHYIOTH 3 BYIVIELEBOI M MaJIOBYTJIELEBOi
crami. KoHkperHa wmapka crajli BHOMpPAETbCA 3aJISKHO BiJ THILY
BUPOOHMITBA (31 30UTBIIEHHSIM CepiliHOCTI MOXHa OpaTh JOpOXKYi
JIETOBaHi CTai), CKJIaJHOCTI IITAMIIOBHUX ITOKOBOK 1 THITY OOJIaHAHHS (BiX
LBOT0 3ICKUTH YaC KOHTAKTY rapsAvoi 3ar0TOBKHU 31 IITAMIIOM).

Martepianu Juisi TapsYUX MITAMITIB IOBUHHI BiTIOBIIaTH HU3II YMOB.
Jlo HUX HaJIeKaTh BUCOKHUU Omip MajauM AedopMallisiM Ipu TeMmIepaTrypax
MOXIJIMBOTO HarpiBaHHs B TIpOLECi IMITAMIyBaHHS, BENUKHHA OIIp
nedopmairii 'y BIOIyIIEHOMY CTaHI B MPOLECI IITaMITyBaHHS, BEIHKA
3HOCOCTIHKICTb, TJIMOOKAa TNPOKAaJIIOBaHICTh, HE3HAUHE KOPOOJCHHS NpHU



TepMooOpoOLi, Xopolia 3MaTHICTh 10 00pOOKH PiXydyuM Ta aOpasHBHUM
IHCTPYMEHTOM.

3aranbHi BinomocTi mpo moJioToBi mrammu. Ha puc. 1.1 mokazano
CXEMY BUTOTOBJICHHS LITAMIIOBaHOI TOKOBKH.
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a - 3aroToBKa; O - TOKOBKA 3 00JIOEM; B - O0JIOH; T - FOTOBA IIOKOBKA;

1 - mrammyBampHHM Haxui; 2 - JiHIA po3’emy; 3 - pazdiycu
3aokpyrieHHs; D, [, R, r, a - po3MipH 3ar0TOBKH 1 ITOKOBKH

Pucynok 1.1 - Cxema BHUTOTOBJIEHHS TOKOBKH METOJOM Trapsyoro
IITaMITyBaHHS

3aroToBKy ofepkaHy pi3aHHsM Big mnpytka (puc. 1.1, a)
PO3MIIIYIOTh B PiBYAaKy HIKHBOI IOJOBHHM IITaMna, il (OPMYIOTH 10
¢bopmu mokoBku 3 00moeM (puc. 1.1, 0). dopma MOKOBKM IOBHICTIO
MOBTOPIOE KOH(]Irypamilo MOPOKHUHH, KA YTBOPIOETbCA HPU 3MHUKaHHI
000x monoBuH mramna. [1oTiM MOKOBKY IepeaaroTs Ha 0Opi3HUI mpec, ae
B OOpi3HOMY IITamIi BiIOKPEMIIOIOTH OOJIOH Bill TOTOBOI MOKOBKH (pHLC.
1.1,B-1).

MomnotoBuii mrami (puc. 1.2) cknagaeTbes 3 BEpXHBOI 6 1 HUKHBOT 4
MOJOBUHH. BepxHs monoBMHa KpimuTbes A0 06abm monora 9, HWKHA 10



migmramMnoBoi mintd 2. KpimieHHs 3a IOMOMOrol0 XBOCTOBHKA THITY
“nactiBumH XBicT” 1 knuHIB 3 Ta 8. KilMHM MaroTh OJHOCTOPOHHIN HaXWIT
1:100 B3moBxk oci 31 cropoHn 0aOu Monora (BepxHIM MmTamm) i
MiAITaMnoBol mnuTH (HuxkHIKA mramm). [[o6 kmuHM mig yac pobotu He
BUIITOBXYBAaJKCh, O/IHA 13 TpaHel HaxWJIeHa A0 BepTUKaii mia kyrom 10°,
apyra mig kyroMm 12°. Jlns mikBimalii 3pyHmIeHHS MOJIOBHHOK MITAMITY
B3JIOBXK KJIMHIB CIyrytoTh mmoHku 10, 14, siKi BCTaHOBIIOIOTHCS Y THi3AA,
3pobNieHi B XBOCTOBHKY  [Tamma. [ligmrammoBa  1umta 2
BHUKOPHUCTOBYETHCS AJIs1 OXOPOHH aboTy 15 Bix 3HOMICHHS.

1 - kIMH 11 3aKpilUIeHHS MiJIITAMIIOBOI IUIMTH; 2 - TOAYILIKA
(mramMnoTpuMad); 3 - HWOKHIA KIUH; 4 - HWOKHIA mTamin, 5 - oOioiHui
piBuak; 6 - BepxHii mwramrs; 7, 13 - TpaHCIIOPTHUH OTBIp; 8 - BEpXHiil KIUH;
9 - 06aba momora; 10 - BepxHs mmonka; 11 - piBuak mramma; 12 -
KOHTPONBHUH KyT; 14 - HWKHSA MOHKA; 15 - madot

Pucynok 1.2 - CxemMa MOIOTOBOTO LITaMIy Ta BHJ 3BEpXy Ha Miclie
KpiIJICHHS HIKHBOI MOJIOBHHH IITaMITY
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[IpaBa OokoBa HaxwieHa YacTHHA MIAIITAMIOBOI  IUTUTH
BUKOHYETHCS Mil TYIHM KyTOM, HIO 3amo0irae 3MilIeHHIO IJIUTH B3I0BXK
KJIMHA NPU HOro 3a0MBaHHI.

OnHoYacHO OIMOpYy INTaMIly Ha XBOCTOBUKY 1 OOKOBiH IUIOMIMHI
(3ammiunky) 3a0e3MeYnTH  BakKO dYepe3 HECYMICHICTh JOIMYCKiB Ha
MexaHiuHy 00poOKy IMX MOBEpXOHb. TOMY IITaMIl 3BHYAHO CIIUPAETHCS
TIIBKM HA XBOCTOBHMK, a 3alUlYMKH MiAHATI HaJ TOBEpXHEIO Ha
1,0...1,5 mm.

Ha nnomumHi po3MHMKaHHS pO3TalmioBaHi po0OYl  eleMEeHTH
MojoToBoro mramna (puc. 1.3): piB4aku 3 OOJOHHOIO Ta JMBHUKOBOIO
KaHaBKaMH 3 BHIMKOIO MiJ KJIIIOBHHY, 3aMKH Ta KOHTp3aMKH. PiBuaku
BHUKOPHUCTOBYIOThCA T (pOpMYyBaHHS MOKOBKH; po0ouy ()OPMO3MIHIOIOUY
TUTOIIMHY piBYaKa ITaMIa HAa3UBAIOTh I'PaBIOPOIO.

3aroriBenbHi piBUaku: | - MIPOTSDKHUI; 2 - MiAKaTHUN;

dopmo3MiHIOWOYl piBUaku: 3 - YOpPHOBWI; 4 - UYUCTOBHH; 5 -
BipyOHMII HiXK; 6 - TUBHUKOBAa KaHaBKa;, 7 - KIIIIOBWHA; 8 - 3aMOK; 9 -
00JoliHa KaHaBKa.

Pucynok 1.3 - baratopiBuakoBrif MOJOTOBHI IITAMII

JluBHMKOBa KaHaBKa 3 BHIMKOIO I KIIIIOBUHY NpHU3HAYCHA IS
BUJYYEHHS TOTOBOI TIOKOBKHM, a 3aMKH 1 KOHTp3aMmku (puc. 1.4)
BHUKOPUCTOBYIOTbCS Ul 3amoOiraHHsi 3CyBY BEpXHBOI Ta HIDKHBOI
MOJIOBUHOK IITaMITy OlHa BiZIHOCHO OJHOI.
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Crpinkamu oKa3aHi MOJIOKEHHS 3aMKiB

a - KUIBLICBUH MOBHHIA; O - KIILIEBUI HEMOBHMIA; B - IUIILICBUN; T -
MO3MIOBXKHIM; A - OOKOBHH; € - KYTOBHH; > - XpECTOBHH; 3 -
caMOypiBHOBa)KEHHIA; U - KOHTP3aMOK.

Pucynok 1.4 - 3amku mrammisB

KpiMm ocHOBHOro mnpusHaueHHs — (OPMO3IMIHEHHS 3aroTOBKH —
KOHCTPYKIisl IITaMna TOBMHHA 3a0e3MeYuTH HOro TOYHY YCTaHOBKY,
HafiliHe 3aKpilVIeHHs Ta MOMIJIMBICTH TpaHCHOPTYyBaHHA. EjemenTn
MOJIOTOBOTO INITamIa, sIKi BUKOHYIOTH IIepelliueHi JOMmOoMiXHI (yHKii,
nokazani Ha puc. 1.5. TouHy yCTaHOBKY BHMKOHYIOTH IO KOHTPOJIBHHUM
rpaHsM 3 i 5 yTBOPIOIOYH MiXK COOOF KOHTPOJNBHHMA KyT. J{JIs MigHATTS Ta
TPaHCHOPTYBAaHHS INTaMIla MpU3HAYEHi TPAHCIOPTHI OTBOpH 7. IxHi
PO3MIpH 3alieKaTh Bil MacH IITaMIIOBOro KyOuka abo BcTaBKH. KpiruteHHs
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mramna 1o 0abu, abo A0 IUTaMIIOBOI IUIMTH MOJIOTAa BUKOHYIOTH 32
JOTIOMOTOI0 LIMOHKH 1 KIIMHA, IJIs SIKOTo MepeadavaloTs MIMOHKOBHU a3 |
i xBocTOoBUK 6. KOHCTpyKLisA 1 po3MipH JOMOMDKHHX €EMEHTIB IITamia
BHOHMpAIOThCSA 3riHO Macu Majaadux yactud monora mo 'OCT 7831-78,
SKUA TpUBOIUTHCA Hkye. [lpn 1mpoMy IuIOma OHOPHOI TOBEpPXHI
XBOCTOBHKA ITOBMHHA OyTH He Memme 450 cv® Ha 1T Mach majarounx
YacTUH MOJIOTA.

B
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1 - mmoHKOBMII ma3; 2 - ONOpHI MOBEpPXHi; 3 - TMoIepedHa
KOHTpOJIbHA CTOpOHAa; 4 - IUIONIMHA pPO3MHUKaHHSA; 5 - MOB3HOBXKHSI

KOHTPOJIbHA CTOPOHA; 6 - XBOCTOBHK; 7 - TPAHCIIOPTHI OTBOPH
Pucynok 1.5 - EneMenTy mramMmnoBoro Kyouka

I[IramMmmu  mpoctoi amii (3 omHWUM piBYakoM, auB. puc. 1.2)
BHUKOPUCTOBYIOTh PiIKO, B OCHOBHOMY IIpPH IITAMIyBaHHI MpPOCTHUX 32
KoH(pirypamiero abo 1OyKe BEIMKHX [IOKOBOK. 3HAa4yHO dacTille
3aCTOCOBYIOTH KOMOiHOBaHi (OaraTopiB4akoBi) ImTammnu (OuB. puc. 1.3,
1.6).



1 - mpoTsKHUE piBYaK; 2 — piBYaK AJIsl THYTTS;, 3 - YOPHOBHM PiBUYaK;
4 - 4HuCTOBWI piBUAK; 5 - KIIMIOBUHHU; 6 - XBOCTOBWK; 7 - KOHTPOJbHA
CTOpPOHA; § - IIIOHKOBUH Ma3; 9 - TpaHCIIOPTHI OTBOPH.

Pucynok 1.6 - Mon0TOBHI IITaMII: HIKHS T BEPXHS MTOJIOBUHU

B Ttakux mrammax KpiM (OpPMOYTBOPIOIOUMX YHCTOBHX pPiBYaKiB
BUKOHYIOTb JIEKUIbKAa 3aroTiBEeNbHUX pIiBYAKiB, B SKHX IONEPEIHBO
nepepo3noAiAIoTh MeTa 3arotoBku. Ha puc. 1.3, 1.6 mokasaHi mpoTskHi,
NEpeKUMHI, MiAKaTHi, THYTTEBi, (QOpMyBajbHI (JOPHOBi, UHCTOBI),
posmonuibyi piByakd. Lle 3Ha4YHO 3MEHIIYe BUTPAaTH MeTaly, 3HUXKYE
3yCHJIIS INTAMITYBaHHS Ta 3HAYHO 30UTBIIYE CTIHKICTh YUCTOBHUX PIBYAKIB.

Ha puc. 1.2, 1.3, 1.6 300paxkeHi cyuiIbHOKOBaHi (MOHOIITHI)
mramny. KojkHa monoBHHA CYLITFHOKOBAHOTO IITaMIla BUTOTOBIISIETHCS 3
OKpPEMOro MITAMIOBOrO0 KyOuKa. bBinbll €KOHOMHO BHTOTOBIATH iX
30ipHHUMU.

[Ipu BuroroBieHHi 30ipHUX INTaMmiB (OpPMYIOUYy JIeTalb (BCTAaBKY)
3’€HYIOTh 3 KOpIycoM (OJIOK-IITaMIIOM) KIWHOBHM a00 TBHHTOBUM
3’€IHAHHAM, 1HOAI BMKOPHCTOBYIOTH IIApHKOBE KpimieHHs (puc. 1.7), a
1HOZ1 BCTAaBKHU 3aIlIPECOBYIOTH (B XOJIOAHOMY a00 rapsioMy CTaHi) B KOpIyc
(puc. 1.8).
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=L

a - MMPpU3MAaTUYHUMU KIMHAMU, 0 - LII/I.TIiHI[pI/I‘{HI/IMI/I KIMHaMH, B -

LIaPUKOBE; T - FTBUHTaAMH.
Pucynok 1.7 - KpiruienHs 30ipHUX MOJIOTOBUX LITaMIIiB

s

Pucynok 1.8 - 3’egnanHs 30ipHUX MOJIOTOBHUX IITAMIIB TapsSdor0
OCaIKOI0

HItamnoBuii KyOMK. MONOTOBHI IITaMNI BUTOTOBISETHCS 31
CIemianbHOI 3aroToBKH, 1m0 noctavaerhes o 'OCTy 7331-78 “3aroroBku
CTaJieBi Ui IITaMIliB 00 €MHOro ImraMmmyBaHHs”. Y Tabn. 1.1 HaBemeHO
rabapuTHI po3MipH ITaMIOBUX KyOuKiB 3a ctangaptoM ['OCT 7831-78.
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Tabmuus 1.1 - ['abaputHi po3mipH Ta Maca IITAMIOBUX KyOHKiB

. . Maca
Mac INaGapuTHi po3Mipy IITaMIIOBOTO
MITAaMIIOBOTO
a Maca KyOuKa, MM.
KyOWHKa, KT.
Tun flaja | Iramity TIOB Min
OUn EMUX mp
MOJIOTa BHCOTa JKUH | BHCOTa
X TTOKOBOK HHa .
a 0e3 min max
4acT , KT.
max XBOCTOB
HH, T
HKa
Opuknin | 0,5 Jo 1 180 | 360 450 90 65 230
HHMH 0,75 | 1-1,5 180 | 400 500 110 75 280
1,0 1,5-2,5 180 | 450 560 110 100 355
1,5 2,5-5 220 | 600 670 130 150 695
0,63 | Jlo1 180 | 380 380 90 65 205
[Mapomosi | 1,0 1-2,5 180 | 450 450 110 75 285
TpSHAN 2,0 2,5-7 220 | 560 670 130 200 650
3,15 | 7-17 320 | 670 800 170 300 1260
5,0 20-40 320 | 800 950 200 500 1910
10/0 | 70-100 380 1000 1180 230 1000 3520
16/0 | 180-300 | 500 1120 1500 250 1600 6595
25,0 | Bimbm 500 1250 1800 300 2500 8830
5,0 300 300 | 710 1320 180 500 2205
10,0 | 20-40 360 | 900 2000 230 1000 5085
Besmatbor | 22,5 | 70-100 500 1180 2800 290 2500 12700
HUH 50,0 | 300ra 600 1360 4500 320 5000 26800
OLIbIII
300Ta
OLIBIII

[Ipr HEOoOXigHOCTI BHCOTY WITaMIOBOTO KyOHMKa i (ppUKLiHHMX
MOJIOTIB MOXIJIMBO 30UIbIMTH B 1,5...2 pasu; s MaponoBITPSIHUX — B
1,2...1,5 pasu; mis 6esmaborux — B 1,1...1,25 pa3u. OgHak npu mbomy
CITiA BIATIOBiAHO 3MEHLIMTH IHIII PO3Mipu KyOWKa, 3 THUM, 1100 30epertu
HOro MakCMMallbHO AOMYCTUMY Macy. BucoTy mraMia BU3Ha4aloTh 3TiIHO
IMMOWHYU IITaMIyBaJIbHOrO piB4yaka (puc. 1.9), a OOBXHHY Ta IIUPUHY -
PO3MipaMy MOKOBKH B IUIaHI, IPU bOMY BPaxOBYIOTb PO3MIpH 00JIOHHOL
KaHaBKU 1 HeoOXiaHy TOBImIMHY cTiHkH IuTamma (puc. 1.10). B Tabm. 1.2
HaBEJCHO PEKOMEHIOBaHI PO3MIpHM TOBIIMHU CTIHKA B 3aJIOKHOCTI Bif
TTMOVHY piBUaKa
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1025 S0 o 12 S50
Pucynok 1.9 - 3anexHicTh BUCOTH IITaMIIa BiJl TIMOMHM piBYaKa

A it

Pucynok 1.10 - 3ayieXHICTh TOBIIUHU CTIHKH IITaMMa BiJ TITHOUHU

piByaka
Tabmuus 1.2 - PekoMeHOoBaHi pPO3MipH TOBIIMHH CTIHKM B
3aJIOKHOCTI BiJl TTTMOMHHM piBYaKa
h, MM 10 50 60 80 100 125 150
bmax, MM | 30 65 75 95 120 140 150
buin, MM | 20 55 65 80 80 80 80

30ipHi MOJIOTOBI IITAMIIH, B IKMX MPU3MAaTH4HI KyTOBi, MPU3MATHYH1
1 IUTIHAPUYHI BCTABKU MOJIOTIB 3 Macoro majarodnx dactuH 0,63...3,15 T
CTaH/IaPTU30BaHI 1 3aKPIILTIOIOTHCS B OJIOK-IITAMITaX 3a IOMIOMOTO0 KIIMHIB
npezcTapiaeno Ha puc. 1.11 i 1.12. Ixni posmipu 3rigno 3 TOCT 13982-68 i

I'OCT 13992-68 npencrasneni B Tabn. 1.3 1 1.4.
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Pucynok 1.11 - KoHcTpykTHBHE BHKOHAHHS MOJIOTOBHUX OJIOK-
LITAMIIIB 3 KJIMHOBUM KPIiIUICHHSM BCTaBOK

a - KyroBa MNpH3MaTW4Ha; O - MPSIMOKYTHa NpPU3MAaTH4HA; B -
UWTIHAPUYHA A7 KPIIUIeHHS MPHU3MATHYHUM KIWHOM; T - [HJIIHIPUYHA
JUTS KPIMJIeHHS! TAITHAPHYHUM KIHHOM

Pucynok 1.12 - Mo10TOBi BCTaBKH 3 KJIMHOBUM KPIIJICHHSM
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Tabmuusa 1.3 - Po3mipu Ta Maca cTaHIApTHHX MOJOTOBUX OJIOK-
HITAMIIIB
m B _(_; - 3akpura BI/IC_OTa
s e@ 2 § = . g BHCOTA i
Maca 2 | E B 8 51 2a|= & Omoxk- BCTaBKy Maca
najalomx | o §E§ E g £ 8 g 2 urraviy H H, Srom.
4aCTHH a = § 2 z § & 2 IITaMIIa,
MOJIOTa, T = g g g 3 “| min | max | min | max KT
= S | &=
Po3mipn, MM
Bbaok-mrammnm JUISL IPU3MaTUIHNX BCTABOK
0,63 380 | 160 | 320 | 460 129055_ 46 | 442 | 500 | 122 | 180 | 287-316
1,0 480 | 200 | 360 | 500 222550_ 51 | 522 | 600 | 122 | 200 | 512-552
1,6 530 | 200 | 400 | 540 238122_ 51 | 602 | 680 | 162 | 240 | 716-764
312- 986-
2,0 560 | 200 | 450 | 590 350 51 | 682 | 760 | 162 | 240 1046
336- 1151-
2,5 630 | 300 | 500 | 640 376 66 | 682 | 760 | 202 | 280 1260
356- 1463-
3,15 670 | 300 | 560 | 700 396 66 | 722 | 800 | 202 | 280 1613
Brok-mramnu s AT HAPUYHAX BCTABOK
0,63 360 | 160 | 340 | 480 | 200,2 | 46 | 502 | 560 | 162 | 220 | 386-390
1,0 530 | 200 | 420 | 560 | 250,2 | 51 | 522 | 580 | 242 | 300 | 562-567
1,6 560 | 200 | 530 | 670 | 280,3 | 51 | 562 | 620 | 262 | 320 | 952-956
2,0 450 | 200 | 530 | 670 | 320,3 | 66 | 642 | 700 | 282 | 340 1111128-
2,5 600 | 300 | 560 | 700 | 340,3 | 66 | 702 | 760 | 302 | 360 1123:5_
3,15 630 | 300 | 630 | 770 | 380,3 | 66 | 742 | 800 | 322 | 380 11779906-
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Tabmuns 1.4 - Po3smipu Ta Maca cTaHAapTHUX BCTaBOK IS
KIIMHOBOT'O KPIIUICHHS B MOJIOTOBHUX OJIOK-IIITAMITAX
Maca [Tpu3maTi4Hi BCTaBKH L{uniaapudaHi BCTaBKH
HaJarounx
4aCTHUH H, mm B, Mmm L, mm Maca, D, H, mm Maca,
MOJIOTa, T Kr MM Kr
0,63 61-90 170 160-320 12-35 200 81-100 20-24
1 61-100 200 200-360 18-48 250 121-150 47-57
1,6 81-120 250 250-400 37-88 280 131-160 63-77
2 81-120 280 250-450 42-112 320 141-170 89-100
2,5 101-140 300 400-500 88-150 340 151-180 | 108-129
3,15 101-140 320 450-560 | 108-185 | 380 161-190 | 146-169

Maca GIOK-IITAaMIIIB, SIKi BUTOTOBIISIOTHECS 3aMICTh IIITAMIIOBOI CTaml
3 KOHCTPYKUIHHUX cTaneid Mapok 45X abo 40X, B 10...20 pa3 Ginpina 3a
Macy 3MIHHUX BCTaBOK; II¢ 1 3a0e3nedye 3HauyHy CKOHOMIKO IITaMITOBOT
ctaini. [{umiHapuyHi BCTABKW BUKOPUCTOBYIOTH ISl IITAMITYBaHHS KPYTIIUX
B IUIaHI MOKOBOK 1 THX, fIKi MalOTh TJTMOOKI piBYaKH, a MPU3MATUUHI IS
IITAMITYBaHHS TIOKOBOK 3 HErTMOOKMMH piBYakaMu a0 MOKOBOK, SKi
MaloTh B TUIaHI TIOJIOBXKEHY (hopMy.

BumiptoBanHsi rabapuUTHHUX pO3MIpIB IITaMna 1 TOPIBHSHHS 3
JaHuMu Tab6a. 1.1...1.4 HO3BONSAIOTE BU3HAYHMTH, 3 SKOIO INTaMIIOBOT'O
KyOVKa BUTOTOBJICHUN JAHWUW TITAMII.

Kpinnennss mrammy. KpirieHHS MOJIOTOBOrO IITaMITy Ha MOJIOTI
BHKOHYETHCS 32 JIOTIOMOTOK) XBOCTOBHKA, IIMIOHKH Ta KIMHY (puc. 1.5).
Po3mipu miclp KpimieHHsI Ha MOJIOTax 1 po3MipH XBOCTOBHKIB YHi(iKOBaHi
3aJISKHO BiJl MACH TAJIAl0YHMX YaCTUH MOJIOTY.

VY T1abn. 1.5 HaBenmeHi po3MIpH XBOCTOBHKIB 3aJIGKHO BiJl MacH
MMaIaf0unX YaCTHH.

Tabmuus 1.5 — Po3mipn XBOCTOBHKIB (MM) BEpXHBOI'O 1 HHKHBOTO
HITAMIIIB

Hominansaa maca B (mone b H (mexa L (mexa
MaJaf0uuX YacTuH, Kr | gomycka H11) Bimxmn +0,5) | Bimxwn -0,1)
630 160 56 48 45
1.000; 2.000 200 60 53 50
3.150; 5.000 300 75 68 75
8.000; 10.000; 16.000 400 90 84 100
25.000 520 100 95 110
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VY mpormeci BUKOHaHHA J1abopaTopHOi POOOTH CTYAEHTH MOBHUHHI
3pOOUTH 3aMipH XBOCTOBHKA, 3pOOUTH €CKi3 XBOCTOBHKA 1 BUSHAUUTH, IS
SKO1 TPYIH MOJIOTIB CIIPOEKTOBAHHM IITAMI BiTHOCHTHCSL.

Kontpoasnuii kyr. KoopauHaiist piBuakiB Ha A3epKalli IITaMITy
3MIMCHIOETBCS 38 KOHTpONbHUM KyToM (puc. 1.2, 1.3, 1.6). KonTponbuuit
KyT MPU3HAYAETHCS, SIK IPABUIIO, HA OJHOMY 3 MEPEeHIX KyTiB IITaMITy, Ha
CTOpPOHI HaWOIMBII BifganeHild Bix piByakiB ab0 MEHII 3pi3aHOi piBUaKaMu
BiZIKPUTOT'O THITY.

KoHTponbHUIT KyT BHTOTOBISETHCS 32 JOMOMOIOI0 CTPOTaHHS Ha
rmubuny 5 MMm. Ha mpaxTtuni meld po3mip 3aleKuTh BiA PIBHOCTI Ta
MEepHeHINKYIIPHOCTI  cTopiH  KyOuka. Bucora  mpocTpyryBaHHs
KOHTPOJLHOTO KyTa 50...60 MM BiJ{ TUTOIIUHYU PO3HIMAHHS IITAMITIB.

Ha mramMni HeoOXigHO BM3HAYMTH PO3TAIlyBaHHS KOHTPOJIBHOIO
KyTa, BUKOHATH 3aMipH MapaMeTpiB Ta HAHECTH KOHTPOJIbHUHI KYT Ha €CKi3
mIrama.

KiaimoBa BuiMKa Ta JMBHHKOBA KaHaBka. Kiimosa BuiMKa
BHUKOHYETHCS JJIs1 PO3TAIlyBaHHS B Hill KIILIIB, SIKI yTPUMYIOTh 3ar0TOBKY,
abo HamiB¢abpukar B mpoueci mraMmnyBaHHs. [ TnOuHa BUIMKK 3aJ71€XKHUThH
BiT KOHCTPYKTHBHHX OCOOJNMBOCTEH IITamMma: TalapHTiB KyOWKa,
HeoOximHoi KoopauHamii piBuakiB i T.nm. Inmi mapamerpu (puc. 1.13)
00MparoThCs B 3AISKHOCTI Bill AlaMeTpy 3arOTOBKH.

R

2 i

LT

U e

A

Pucynok 1.13 - Buimka mig KITiimoBuHy
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B mporneci BukoHaHHS poOOTH HEOOXiAHO BH3HAYUTH HASBHICTH Ta
3pOOUTH €cKi3 KIIIIOBOI BHIMKM Ta JMBHHKOBOI KaHaBKH, 3aMipsTH iXHi
PO3MIpH Ta HAHECTH X Ha 3arajbHUH €CKi3 IITaMIIa.

3aMKM Ta KOHTpP3aMKH. 3aMKd  BHKOPUCTOBYIOTBCS  JUIS
3armo0iraHHsl 3CyBYy BEPXHBOI Ta HIKHBOI IIOJIOBUHOK INTaMIla OJHA
BIJTHOCHO O1HOI. BUKOPHCTOBYIOTBCSI 3aMKH JJBOX BUIB:

- 3aMKH, 3yMOBJIEH1 ()OPMOIO JIiHiI PO3HATTS;

- 3aMKH, 3YMOBJICHI JKOPCTKHMH TEXHIYHUMH yMOBaMH Ha

JIOMYCTHUMUHN 3CYB TIOKOBKH.

Jns BpiBHOBa)XGHHS! TOPU3OHTAJIBHHUX 3YCHJb MPH ILITaMIyBaHHI
MOKOBOK 3 BHTHYTOIO JIIHIEIO PO3HATTS (3aMOK) PEKOMEHIYEThCS
3aCTOCYBaTH YHOpHUH 3y0 (puc. 1.4).

IMpu nnockiét miHii po3’eMy miast 30UTBIIEHHS TOYHOCTI ITOKOBOK
NpUAMAIOTh 3aMKM TaKHX THUMIB: Kpyrii (puc. 1.4, a), moB3m0BXKHI (puc.
1.4, 1), 6okoBi abo Oinbln HaxilHI XpecToBi (puc. 1.4, 1 - €), KyToBi (puc.
1.4, x). OcTaHHi aHATOT1YHI HAMTPSIMIISIFOUUM IITHPSIM, SIKi 3aCTOCOBYIOTBCS
y MAKIAAHAX [TaMIax.

[Ipn BuKOHaHHI poOOTH HEOOXiAHO BCTAHOBUTH THII 3aMKa, JATH
€CKi3, 3aMipATH OCHOBHI pO3MIpH 1 HAHECTH Ha 3arallbHUH €CKi3 IITaMIIa.

3aranbHi TexHiYHi BHMOIH /[0 BHIOTOBJIEHHA MOJIOTOBHMX
mramniB. MexaHiuHa 00poOka IITaMIOBUX KyOWKIB 3alieKUTh Bif
BEIMYMHU TBEPIOCTI, sIKa BKa3aHa B KpEcJCHHI rOTOBOI JAeTaii. 3riiHo 3
BEIMYMHOIO TBEPAOCTI pOOOYMX YAaCTHH IITaMIiB  TEXHOJIOTiYHA
MOCTIIOBHICTh iXHBOI MEXaHIYHOI OOpPOOKM TMpEACTaBIisie COOOI OJHY 3
TPHOX CXEM.

1. IlIramnom apiOHi i cepenmHi, sKi MarOTh TBEPHICTb POOOUYMX
gactud HB>350, cnowatky mpoxoasTh MOBHY MeXaHiuHy 00poOKy, MoTiM
rapTyBaHHs 1 BIOITYCK, MICHA IIBOTO il1e cirocapHa o0poOKa 1 modipyBaHHs
pobOUNX MTOBEPXOHB.

2. UlraMnu cepenHi i HaMIBTSOKKI, SIKI MalOTh TBEPAICTb POOOUMX
gactud HB 320-350, mimnsraioTe nonepenHiii MexaHiuHid  0Opooii,
rapTyBaHHIO, BIAMYCKY 1 KiHIIEBi MexaHi4Hil 00poOIIi.

3. Hai0inpmn TSOKKI IOTaMmM, $Ki MaloTh TBEPHICTH POOOUYMX
gyactud HB<320, mimmaraioTe rapTyBaHHIO 1 BiANMYCKy IO MeXaHIYHOI
06po0KH. [XHs HU3bKA TBEP/IICTH 103BOJISAE IPOBOAUTH MEXaHIUHY 0OPOOKY
MICIIsl TapTyBaHHS.
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Bumoru 10 TouHOCTI po3MipiB Ta mOpCTKOCTI MOBEPXOHBb (32
I'OCT 21546-76, TOCT 2789-73).

1. I'paHn4HI BigXWJIEHHS JIHIHHUX PO3MIPIB KiHIIEBHX piBUYaKiB
mTammna pa3oM 3 MOCTHKOM st 00JI0I0, JUIsl TIOKOBOK | Kilacy TOYHOCTI
otBopiB - hll, inmmx - IT12/2; myis mOKOBOK 2 KJIacy TOUYHOCTi: OTBOPIB -
H12, BaniB - h12, inmmx - [T12/2 moyaTkoBHX piBYaKiB: oTBOpiB - H12,
BamiB - h12, inmmux 1T14/2.

2. 'pannyHi  BigXWJIEHHS JHHIMHUX BEPTUKAJIBHUX PO3MIpiB
3aroTiBeJIbHUX Ta BiAPYOHWX piBUaKiB, KaHABOK JUIS OO0, BHIMOK Tif
KJTIIIOBUHHU, HEpOOOYMX po3MipiB BinpyOHOro piByaka, JIUBHHUKOBUX
KaHaBOK: oTBOpiB - H15, BamiB --h15, inmmx IT15/2.

3. I'paHnuHi BiZXWJIEHHS paZiyciB TepeXofiB 3aroTiBelbHUX
piBYaKiB, BUIMOK IS KITIIIIOBUHU, KaHABOK IS 00JI010 — 3a 16 KBamiTeTOM.

4. Tlapamerpu MIOPCTKOCTI POOOYMX TIOBEPXOHB 3aroTiBENbHUX
piBYakiB, a3epkana mTammiB, 3aMkiB — Ra=1,6 MKM; TIOBEepXOHb
KOHTpOIbHUX KyTiB — Ra=0,8...1,6 MKM; TOBEpXOHb TIOYaTKOBOTO,
KIHIIEBOTO Ta BiPYOHOTO piBUaKiB, MOCTHUKA JUIs 00JIOW 1 2/3 JOBKWUHU
KaHaBKH, TIOYMHAOUN Big Moctuka Ra =0,4...0,8; HIINX MMOBEPXOHB, SKi
00pobnstoThest — Ra = 0,3 Mk,

5. KoHTponpHMIA KyT MOBHHEH OyTH OOpOOJIEHHWH 3 TOYHICTIO
90+5°. Ilpu BCTaHOBIIEHHI IITAMIIB 10 KOHTPOJBHOMY KYTYy He30iraHHs
KOHTYpIB IITaMITyBaJIHOI'O piBYaKa y BEpXHil 1 HUKHIM YacTHHAX IITaMIa
He moBuHHO mnepeBumlyBatd 0,2...0,4 MM Tpu po3Mmipax piBuaka 1o
100 mm. MeH11i 3Ha4EeHHS BiIXHJIEHB BIAHOCATHCS 10 YUCTOBHX PiBYaKiB, a
OLUTBIII — /IO TTOTIEPEHIX.

6. BigxunenHs ¢opMu Ta pO3TallyBaHHA TOBEPXOHb ILTAMIIIB
MOBHHYI BiATIOBiIaTH BKazaHOMY B Tabn. 1.61 1.7.

Tabmuns 1.6 — 3mimenns mrammi, MM (3a TOCT 21546-76)

HowminansHa 3MIIIEHHS, MM
Macaqgifsioqnx Ki.HHeBI./IX Ho‘.lancognx 3aroTiBen§HHx Bigpy6H.I/IX
piBUaKiB piBUaKiB piBUaKiB piBUaKiB
MOJIOTa, T
Jo 2.000 0,2 0,4
Jo 5.000 0,3 0,5 ) 0.5
Binpme 5.000 0,5 0,7 ’
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Tabmuusa 1.7 — BinxunenHs ¢opmu Ta po3TallyBaHHS MTOBEPXOHB
posmipu B MM 3a [OCT 21546-76)

['panwyHI BiAXWICHHS
Ha goBxxuHi 1 00MM

HenepneHauKynsapHICTb TOBEPXOHb KOHTPOJIbHUX

. 0,03
KYTIB JI0 J3€pKajia IITamIa

HenapanenpHicTh ONOPHUX MOBEPXOHH XBOCTOBHUKIB
ITaMITiB 0 J3€pKajla MOHOJITHOTO INTamia abo 0,02
OIOPHUX MOBEPXOHB MMA3iB ITiJ] BCTABKU

0,02(mpurryckaeTbes

HermockicHICTE OOPHNX MOBEPXOHb XBOCTOBHUKIB . )
TIJIBKH BUITYKJIICTB)

3MimeHHss OOKOBMX IIOBEPXOHb XBOCTOBHKIB 3i
CTOPOHHM Ta3y s I[IIMOHKH BiJIHOCHO IOBEPXOHB +IT/2; -IT/2
KOHTPOJIbHHX KYTiB IITAMIIA B CKJIAJICHOMY BHUTJISI

HenapasenpHicTh OOKOBHX IOBEPXOHb XBOCTOBHKIB
31 CTOPOHM Ma3y IS IITOHKH BiJIHOCHO MOBEPXOHb 0,06
KOHTPOJIbHHX KYTiB

HecniBBicHicTh ma3iB UId INIIOHKH XBOCTOBHKIB
[ITaMITiB B CKJIAJICHOMY BUTJISI 3aJICKHO BiJ Macu
[1aJal0YMX YaCTUH MOJIOTA, KT

10 2.000 0,2
10 5.000 0,3
6inbue 5.000 0,5

Bumoru 10 sikocti BUpoOiB:

1. IToBepxHi siKi 00pOOIAIOTHCS HE TOBUHHI MaTH 3aIUPOK, 3a001H Ta
THIIKX BaJI, IO 3HIKAIOTh EKCIUTyaTalliiHy SKIiCTh.

2. Ha mnoBepxHSX 3HOBY BUIOTOBJICHUX IITAMITIB IIUTMHU HE
JOMYCKAIOThCA.

3. IToBepxHs piBUakKa MTaMIia He TOBUHHA MATH 3HEBYTJICI[OBAHOTO
mapy.

4. 3a TMOroMKCHHSIM 31 CHOXKHBauYeM 3 YypaxyBaHHSIM YMOB
eKCIUTyaTallii JOMyCKAeThCs JIOKAadbHE MiABUINCHHS TBEPAOCTI piBUYaKiB
mITamMia 3a paXyHOK MEXaHI4HOI, TepMiuHOi Ta XiMiKO-TepMiuHOi 00poOKH
Ta HATUIABJICHHSI.
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Bumorn no ckaagaHHs.

3MmimieHHs Qirypu piBuaka BEpXHBOTO MITAMIY BiIHOCHO HMYKHBOTO
B 3aMKHEHOMY CTaHi y Oy[Ib-sIKHX HampsMKax He Ma€ OyTH OUIbII BKa3aHUX
y tabmn. 1.6, 1.7.

CneniaabHi BUMOIH.

Bice xBocTOBHMKa TOBHHHA OyTH MapayielibHa HANpPSMKY BOJIOKOH Yy
MOHOJIITHUX INTaMIax Oe3 3aMKIB Ta MOHOJITHHX IITaMIIaX i3 3aMKaMH,
poboya TIOBEpXHs SKHX TMapalielibHa oci xBocTroBukiB (muB. ['OCT
215446-76).

IHopsinox mpoBeneHHA

1. 3HafloMCTBO 3 KOHCTPYKLIEIO IITAMITIB.

2. BumipioBanHs ra0apuTHHX pPO3MIpiB IUTaMmIly, BH3HAYCHHS
PO3MIpiB BUXIIHOTO IITAMITYBaJILHOTO KYOUKa.

3. BumipioBaHH: pO3MipiB XBOCTOBHKA, BU3HAUEHHS TUITY MOJIOTA.

4. BuzHaueHHS TOJOKEHHS KOHTPOJBHOTO KyTa, BUMIPIOBaHHS
(haKTHYHUX PO3MIpiB MPOCTPYT'YBaHHSL.

5. BuBYeHHs Ta BM3HAYEHHS 3aCTOCOBAHMX BHUIIB piBUaKiB, iXHE
€cKi3yBaHHs, KOOPAMHALIS BIAHOCHO KOHTPOJILHOT'O KYyTa.

6. BumipioBaHHs po3MipiB KIIIOBOI BUIMKH 1 JINBHUKOBOT KAHABKH.

7. BcraHOBNEHHA HAsSBHOCTI 3aMKiB, BHU3HA4YEHHS IXHBOTO THUIY,
BHUMIpPIOBaHHSI OCHOBHHX PO3MIpiB.

8. CxmamanHA ecKkizy (KpecieHHS) MOJOTOBOI'O IITamma Ta
HAHECEHHS OCHOBHUX €JIEMEHTIB KOHCTPYKIIi 3 GaKTHUHUMH PO3MipaMH.

9. llopiBHsAHHS  ¢akTHyHUX GOpPM Ta PO3MIpPIB  EIEMEHTIB
KOHCTPYKIIi 3 THMH, 110 PEKOMEHIYIOTHCSL.

10.BucHoBKH.

3mMicT 3BiTY
3MicT 3BiTY MICTUTh BUKIQJACHHS METH POOOTH, KOHCIIEKTHBHE
BUKJIQ/ICHHS PEKOMEHAOBaHMX (OpM Ta PO3MIpiB €IeMEHTIB KOHCTPYKLi
MOJIOTOBOTO IITAMIIa, JOKJIATHUHN €CKi3 IITaMITiB, CreudikaIii 10 HUX Ta
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oruc poOOTH, aHAII3 BiIOBIMHOCTI (PAKTUYHUX TAHUX PEKOMEHIOBAaHUM
METOIMYHNMHU BKa3iBKaMHU.

KonTpoabHi 3anutanus

1. 3 sIKOi 3arOTOBKM BUTOTOBJISETHCS MOJIOTOBHH IITamMI?

2. Ski Mapkm crTajed 3acTOCOBYIOTbCSA [UIS BUTOTOBIICHHS
MOJIOTOBUX IITAMIIIB?

3. Sk KpimsAThCS ITAMIIA Ha MOJIOTaXx?

4. 151 4oro BUTOTOBJISIETHCS HA MITAMITI KOHTPOJIBHUH KyT?

5. JIJis 40T0 BUKOHYETHCS HA IITAMIII KJIIIOBAa BUIMKA?

6. 1511 4oro ciayrye JIMBHUKOBA KaHaBKa?

7. SIxi GyHKUIT BAKOHYIOTH Y IITaMITi 3aMKH?

8. Ski TN 3aMKiB 3aCTOCOBYIOTHCSl Y MOJIOTOBHUX IITAMIax?
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JABOPATOPHA POBOTA Ne2
I TAMIIH /1S TOPU30HTAJIBLHO-KYBAJIBLHHUX
MAIIIAH (TKM)

Mera: o3HaifloMJIeHHS Ha NpPaKTHLOI 3 KOHCTPYKLISIMH INTaMIIiB
I'KM, neraspHe BHBYEHHS IXHIX OCHOBHHMX KOHCTPYKTHBHHUX EJIEMEHTIB,
BiIMIOBiAHICTh BUKOHAHUX TEXHIYHMX YMOB HOPMAaTHUBHHM.

Marepian, IHCTpyMeHT, NpPHJIAIH, OOJATHAHHA: IUTAMOU JUIS
I'KM, Habip racyHUX KJIIOUiB, BUKPYTKH, BUKOJIOTKA, IIyIH, 1HIUKATOPH,
ITAaHTeHIUPKYIb (UiHa nofinku 0,1 mwm), miHiiika — 1000 M.

3aranbHi BitomocrTi.

lopuzonranbHo-kyBanpHi  Mammuad  (IKM)  sBisiots  coboro
TOPU30HTANIbHI KPHUBOIIMIHI rapsyelmTaMnyBajibHi TpecH 3 JBOMa
MOB3YHaMHM, IO IIEPECyBalOTBCS Y JBOX B3a€MOIEPIEHIUKYISIPHUX
Hanpsmkax. 'KM BHKOpUCTOBYIOTH Ui BUTOTOBIICHHS ITOKOBOK THITY
CTEpKHIB 3 MOTOBLICHHSM a00 THIy Killelb, Maca SKHX MOXE I0CAraTd
100 kr. TammyBaHHS 3a3BHYail 3MiHCHIOETHCS 3 OZHOTO HarpiBaHHS B
OJHOMY, ABOX, TPHOX i1 OinblIe piBUakax sK 3 MipHOI 3aTrOTOBKH, TakK i Bix

npytka (puc. 2.1).

a - IBOXPiBYaKOBUH; O - TPbOXPIBYAKOBHUH;
1 - OJOK MyaHCOHIB; 2 - MyaHCOH; 3 - HAalIBMATPHIIi
Pucynok 2.1 - llltamnu ropu3oHTaabHO-KyBaJIbHUX MalllnH
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Mramn 'KM (puc. 2.2) cknagaeTbcs 3 HepyxoMoi HamiBMaTpui 8,
pyxomoi HamiBMaTpuii 9 Ta myaHcoHiB 6. Hepyxoma nHamiBMaTpuis
PO3TAIIOBYETHCS B CHELIANbHOMY THI3I CTaHWHH, PyXOMa — B THi3ai
3aTUCKHOro (014HOr0) MOB3yHA. 3BEpXY MOJIOBUHU 3aTUCKAIOTHCA OonTamu,
0 MPOXOJATh Kpi3b kiemu 10, ski 3akpiruieHi OoiTaMu 0 CTAaHUHHU
MalMHU ¥ noB3yHa. OOHMIBI HamiBMATpPHUIll CTaBIATh Ha IITMOHKH 7, IO
3aro0iraloTh MepecyBaHHIO MAaTPHLi MPH 3BOPOTHOMY XOJ1 BHCAIOYHOIO
(ronoBHOr0) moB3yHa. [lyaHCOHHM KpIiIUIATBCS OO MyaHCOHOTpHMMaua 3 3a
JOTIOMOIOI0  KPUIIKH 5, SIKOI0 3aTHCKYIOTHCSI XBOCTOBHUKU ITYaHCOHIB.
[IyancoHOTprMayi pO3TAaIIOBYIOTHCS B CHELiaIbHOMY THI3 BHCAIOYHOIO
MOB3yHa 1 KpIIUIATBCS 3aTHCKHUMH TMaHkamu 11, migmopuumm 2 i
3aTUCKHUMHU Oontamu 4. 3agHA CTiHKa IMYaHCOHOTpHMMAauya BIHMPAETHCH Y
BEPTUKANBHO pO3TALIOBAaHMKA KIMH 1, SKWH JO3BOJNSIE TepecyBaTu
MyacOHOTpUMAa4 B OCHOBOMY HAampsIMKy (B3HOBX OCi PyXy TOJIOBHOI'O
MOB3YyHAa) 3 METOIO PEryJIIOBaHHS MITAMIIOBOTO MPOCTOpy. JiIsi 3MEHIIeHH s
MacH IyaHCOHOTpUMad Ma€ MOPOKHUHM eNiNTHYHOI (OpPMH, MiX SKHUMHU
PO3TAIIOBaHI OMOpPHI IMOBEPXHI, IO 3HIXKYE TPYAOMICTKICTH 00pOOKH
nmyaHcoHOTpuMauda. [Ipu BCTaHOBNEHHI IITaMIly Ha TOPU30HTAIBHO-
KyBaJIbHYy MaIlIMHYy OCi MyaHCOHIB NMOBHHHI PO3TAIIOBYBATHChH B IUIOMIMHI
pO3’e€My TIOJIOBUH MaTPHIIi.

=1 ]

5D

I
]:&1

1 - xmmH; 2 - OonT ymopHWii; 3 - myaHcoHOTpuMad; 4 - OoiT
NPUTUCKHUMN; 5 - KpHIIKa; 6 - MyaHCOHH; 7 - INMOHKA; § - HaMiBMaTPHIS
HepyxoMa; 9 - HamiBMaTpuLs pyxoma; 10 - kjaemu; 11 - maHKa IpUTHCKHA

Pucynok 2.2 - Kpirienns 0mnokis mrammna ['KM
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CriBBiCHICTh ITyaHCOHIB 3 piBUaKaMHU B MaTpHUI 3a0e3nedyeThCs Ipu
HEOOXiTHOCTI MPOKJIAJKAMH i3 JHCTOBOI CTalli, [0 BCTAHOBJIIOKOTHCS i
MOJIOBMHH MATPUIIi Ta OIYHUX CTOPIH.

[lIramnyBanas Ha KM cknamaeTbcs 3 HACTYIMHOTO. Y BHXITHOMY
CTaHI TONOBHHMH TOB3yH 3HAaXOAWUTHCS Y KpailHbOMY 3aJHBOMY CTaHi,
3aTUCKHHUNA TOB3YH — Yy KpallHbOMY JIiBOMY CTaHi, HalliBMaTpPHIl PO3KPHTI.
[lepenniii xiHenp cTepKHS, AKHA OOPOOIAETHCA, 3aKIAAalOTh B IMEpIIAN
piBYaK MpaBoi HEPYXOMOi HAMIBMATPHIII 1 MOJAIOTH BIIEpe] A0 IEPEIHbOr0
yrnopa (Ha puc. 2.2 He ToKa3aHHii). YIOp, sIKUii 3MOHTOBAaHO Ha CTaHWHI
MAaIIWHKU, PEryJIOEThCS HAMIPOCTIIIMM MEXaHi3MOM 1 TIOB’SI3aHUMA 3
TOJIOBHMM TIOB3YHOM TaK, LIO 3 PyXOM IOB3yHa BIEpel YIOp BiIXOOUTH B
0iK, 3BUIBHIOIOYM THM CaMUM LULAX IS ITyaHCOHA.

[lpy BKIIOYEHHI MamMH HAa POOOYMH XiA 3aTUCKHHHA TOB3YH
pYyXaeTbCs MPaBOPYY 1 3aTUCKAE B PiBYAKM MK TOJIOBHHKaMH MAaTpPHII
CTEep)KEHb, 110 OOpOOISAETHCS, paHille, HiX IOB3YH TOPKHETbCA KiHISI
uporo crepxHs. [1oTiM MiAXOAUTH TOMOBHUN MOB3YH 3 MyaHCOHAMH, YIIOD
MOBEPTAETbCSA Y BHXiAHE TIOJNOXKEHHSA, 3MIHCHIOETHCS IITaMIyBaHHS,
TOJIOBHHW TIOB3YH BiOXOOUTHh Ha3aJ Ha JeAKy BiICTaHb, a 3aTUCKHHMA
MOB3YH BiAXOOUTH JIBOPYY 1 3BiNbHIOE 00poOieHy 3aroroBky. Hami ii
Bpy4Hy a00 3a [OMOMOrol0 MiAHOMHHKA MEpeKIafaroTh B HACTYIHHMA
piBUaK mpaBoi HepyXxoMoi HaiBMATPHLI 1 UK MOBTOPIOETHCS.

Y Bumazky [mTaMmyBaHHSA 31 IITyYHHMX 3arOTOBOK 3aMicTh
MEeperHbOro MOXXE BHKOPHUCTOBYBAaTHCH 3alHIM yMop, IO KPIMHTHCS Ha
CTaHWHI MalIMHU 3 00Ky POOOYOro MicCIIsl.

Toni i3 BKIagaHHsS 3aTOTOBKH B PiBYaK MPaBOi MOJOBUHU MaTpPHII
3aroTOBKY NPOCOBYIOTH Ha3a/ A0 yIopa.

TakuM 4YHHOM, OCHOBHOIO BigMiHHIcTIO mrramiriB I' KM Bix mrramiiiB
monotoBux 1 KI'ILIT € HasgBHICTh Yy HUX ABOX MEPIIEHAUKYISAPHUX IUIOMIMH
po3’eMy: MK pYXOMOK Ta HEPYXOMOK HAMIBMATPHIAMUA 1 Mik
MyaHCOHaMH 1 MaTpuueo. HasBHICTH NBOX IUIOUIMH PO3’€EMY I03BOJISIE
BUTOTOBJIATH TIOKOBKH, SIK MpaBHio, 03 IITaMIyBaJbHUX HaXWIiB 3
IMMOOKMMH OTBOpaMH, a MpH INTaMIyBaHHI BiJ CTEpXKHS — TaKOX 3
MPOIIMTHMHU HAacKpi3b OTBOpaMu 0e3 BiAXoniB Meraja mpH mpociumi. Taki
MOKOBKH TpH tamiyBanHi Ha monorax Ta KI'ILIT nemoxnuBo oTpumartu
0e3 3HaYHUX HAITYCKiB.
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PiBuaku mramniB 'KM. 3anexHo Bin ¢opmu Ta po3mipiB MOKOBOK
npu wrammyBadHi Ha ['KM BUKOpHCTOBYIOTBCS TaKi THIIH PiBYaKiB.

1. HaOipHi.
dopmyBabHI.

[pociymi.
BinpisHi.
OO0pi3Hi.
CriertiabHi.
. 3arucHi.

Ha6ipui piBuakm npu3HauYeHi IS MICIIEBOrO  30LUTBIICHHS
MOMePEYHUX Mepepizi 3aroToBku. Habip Moxke 3/1iHCHIOBATHCH B ITyaHCOHI
Ha koHyc (puc. 2.3, a), B MaTpuIli Ha mutiHap (puc. 2.3, 6), a00 0HOYACHO
B MaTpHIIi Ta MyaHCOHi (puc. 2.3, B).

NoURE WD

a 0 B
a - B IyaHCOHI; O - B MATPHIIi; B - OMHOYACHO B IIyaHCOHI Ta MaTPHUIIi
Pucynok 2.3 - HaGipHi piBuaku mramma ['KM

@opmyBasibHi  piBYAKM CIOYTYIOTh JJs  TONEpPEeIHbOro  abo
OCTaTouyHOro  (OPMOYTBOPEHHA  MOKOBOK.  DopMmyBaHHS  MOXe
BHUKOHYBAaTHCh B ITyaHCOHi (pHc. 2.4, a), B ITyaHCOH] Ta MaTPUILi OAHOYACHO
(puc. 2.3,06). Sxmo ¢opMyBaHHS CYNPOBOKYETHCS  YTBOPEHHAM
MOPOKHUHU, TO TaKi piBYaKH Ha3UBAIOTHCS (POPMYBaTBHO-TTPOIINBHIMH.

a 0 B
a - B IyaHCOHI; O - B MATPHIIi; B - OMHOYACHO B IIyaHCOHI Ta MaTPHUIIi
Pucynok 2.4 - ®opmysanbHi piBuaku mramna ['KM
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@dopmyBanbHiI piBUAKH MOXYTh OYTH BIIKPHUTUMH Ta 3aKPHUTHMH.
[ltammnyBaHHS B 3aKpUTOMY piBUaKy 3IIHCHIOEThCS 0€3 BUHUKHEHHS
0051010 200 3 TOCHUTH HE3HAYHUM OOJIOEM, IO CHPSMOBAaHUU B3HOBXK OCI
NMOKOBKU. [Ipy mrTammyBaHHI B 3aKpUTHX piBYaKax B SKOCTI BHXITHOI
3arOTOBKM BUKOPHCTOBYIOTH MpPOKAaT MiABHIIEHOI TOYHOCTI abo HAaBiTh
kamiOpoBanmii. lllTamMnyBaHHS y BIAKPHUTHX piBUYaKax BHKOHYETHCS 3
YTBOPEHHSIM 3HAYHOTO 3a 00’€MOM 00JI0I0, SIKMi Mae oO0pizaTHCS B
rapsuoMy 4M XOJIOJHOMY CTaHi B 0Opi3HOMY piB4aky mTammna ['KM a6o B
XOJIONHOMY cTaHi B 0Opi3HOMY mTammi Ha mpeci. LIiHHICTH LbOrO THITY
piBUaka MoJsra€e y MPOCTOTI IITaMIyBaHHS, BUKOPHUCTAaHHI B SIKOCTi
BHXITHOI 3aTOTOBKH MPOKATy 3BUYalHOI TOUHOCTI.

Mpociuni piByakm npu3HaYeHi A7 OTPUMaHHS B IOKOBKax
HAcKpi3HUX 0TBOpiB. [Ipociuka Moxke 3IiMCHIOBATUCH ITyaHCOHOM Y
TOPU30HTATBPHOMY TIOJIOKEHHI TIOKOBKH (puc. 2.5, a) 3 BiIIUICHHIM
MOKOBKM BiI TMpYTKa, MPH BEPTUKAIGHOMY TIOJNOKEHHI IMOKOBKU
(puc. 2.5, 6), Ta myaHcoHOM |, pO3TalIOBAaHUM Y PYXOMiil HamiBMaTpHIli 2
(puc. 2.5, B). B ocTanHHROMY BHUIIaJIKy MOKOBKA 3 OMHUPAETHCSI HA HEPYXOMY
HamiBMaTpHLIO 4, B SIKi 3aKpiMjieHn# 3HiMay 5.

4
el
[

-, 77
. 7

72

a 0 B
a — TOPU3OHTAIIbHE; O — BEpTUKAJIbHE; B - ITyaHCOH
Pucynok 2.5 - Ilpociuni piByaku mrammna ['KM

Binpisui piBuaku ciyryroTs a5 BigpizaHHS MOKOBKU | Bix mpyTka
(puc. 2.6, a) abo mnst BigpizanHs “Buciuku” (puc. 2.6, 0) X0m0M MOB3yHa 2
PYXOMOIO TIOJIOBHHOIO MaTpHLi 3.
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Win
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a 0
a — BiIpi3aHHA NOKOBKH BiJ MpyTKa; O - BiApizaHHS “BUCIUKH™
Pucynok 2.6 — Bigpizai piBuaku mramna ['KM

i

OO0pi3ni piBuakm (puc.2.7) mpusHadeHi ans oOpizaHHS 007010
LUISIXOM IPOTUBOPYXY TOKOBKH KPi3b 00Pi3HY MaTPHUIO.

T

CneuiajbHi piB4aKH CIYTyIOTh 1151 pO3ILTIOIIEHHS a00 MpOTATaHHS
KIHIIS 3aTOTOBKH XO/I0M PyXOMOI OJOBHHH MaTpuili (puc. 2.8).

Pucynok 2.7 - O6pi3uuii piByax

Pucynok 2.8 - Cneuianbhi piByaku mramma ['KM

3atuckHi  piBuyakm. [l MOKpalleHHS TUCKY  3arOTOBKH
HamiBMAaTPHULSAMH 3aTUCKHY YacTHHY piBuaka (puc.2.9) BHKOHYIOTh
BH3HAYEHOI AOBXHHU / i3 3a30poM A. 3HaueHHS / MOXKJIMBO 3MEHILIHUTH 32
PaxyHOK BHKOPUCTaHHS pu(IeHNX piBYaKiB. Po3Mipy 3aTUCKHHX piBYaKiB
HaBezeHo B Tadu. 2.1.
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: R

2

a - IpY WTaMIyBaHHI Bijl MEPEJHBOr0 yropa; O - MpH IITaMITyBaHHi
13 yIop-KIiliaMy; B - IPU LITaMITyBaHHI BiJf IEPEIHBOTO yIopa B piBYaKax
3 pU(IIEHOI OBEPXHEIO

Pucynok 2.9 - ®opma i po3mipu 3aTHCKHUX piBuakiB Matpuii ' KM

Tabauus 2.1-Po3mipu 3aTUCKHUX piBUakiB MaTpuub [ KM, MM

JoBxuHa
. = . EnemenTn puduennx
ez pIBHaKa & Paniycu 3aTUCKHUX PIBUAKiB
s 5| . % 5 P
553 | g, |ZEZ
i3 %,| sz |855
Sssl g2 8259
N4 .-
= & =t ?S <] = R I a b C
E [ s
Ho 10 60 50 0,1 1 2 8 3 6
10-20 | 100 80 0,2 1,5 3 10 4 8
20-30 | 120 100 0,3 1,6 5 16 5 10
30-40 | 160 120 0,4 2 5 20 6 12
40-50 | 200 160 0,5 2,5 6 25 8 16
50-60 | 250 200 0,6 2,5 6 32 10 20
60-70 | 250 200 0,7 3 8 32 12 25
70-80 | 320 250 0,8 3,5 10 36 12 25
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36ipni myanconu. Koncrpykuii 30ipHHX TNyaHCOHIB HaBeleHI Ha
puc. 2.10, a ixHi po3mipu B Taba. 2.2. 36ipHi BCTaBKH KPiIUISITh TBUHTAMHU,
mtudTamMy, KIMHAMHA a00 HAKHUTHUMU TalikaMu. BCTaBKH MaTpHIlb MOXKYTh
OyTH TBOX THIIB:

Yy BUTJISAI TOJNIOBMH LMJIHAPIB — iX KpIiJIATh B HAaMiBMATPHIAX
rBuHTamMH (puc. 2.11);

MPSIMOKYTHI — iX 3aKpIIUTIOIOTh Y BIIMOBIIHMUX Ia3ax HalliBMaTpPHIL,
KpItuIaTh Oontamu abo KiuHOM (puc. 2.12).

[IpsaMoOKyTHI BCTaBKM BHUKOPHCTOBYIOTH MpPH HEBEIHKHX pPO3Mipax
MOKOBKH, III0 IITAMITYETHCS, X MOKIMBO BUKOPHUCTOBYBATH 0araTopasoBo.

AT T
SR \\\\\\
RN

a - MPOIIMBHUN IyaHCOH AJsl MPOIIMBAaHHS OTBOPIB JAiaMeTpoM
Mmenmie 80 Mu; 6 - mpommBHUN Ta popmyrounii myaHcol npu D 1 80 mm Ta
D/d>1,5; B, i - Tex, mpu D = 80...160 MM Ta HEBENHKill JOBXKUHI OTBOPY;
T - hopmyrounii myancon npu D > 160 mMm; e - HaGipHuUit abo dhopmyrounii
MyaHCOH 3 BHYTPIIIHIM BkiaaaumieMm; 1 - mpommBHHNA abo ¢opmyrounit
BKJIAJUIIL, 2 - TTyaHCOH; 3 - HaKJIa/iHa Talika; 4 - oont; 5 - mrudr; 6 - mrup;
7 - KIMH

Pucynok 2.10 - 36ipni myanconn [’ KM
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5 A : _

R 1 ) - )| ——
I | U A 2
4

a - 3aTSOKHUMH 00J1TaMu, O - 3aTHCKHUMH OoJITaMHA

Pucynok 2.11 - CxemMu KpimieHHS 1 KOHCTPYKILIS NPSMOKYTHHK
MaTpuuHuX BctaBok ['KM
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Pucynok 2.12 - Hltamn 'KM a1 BUTOTOBJIEHHS ITOKOBOK THUITY
BTYJIKH 1 IEPEXOIH ILTaMITyBaHHS



35

Tabnuus 2.2 - Posmipu 36ipaux nyancoHiB 'KM, MM

Hiamerp | Hiamerp | [IpommBeHb bont XBOCTOBUK
3y, IIOKOBKH | OTBOpY
kH (TC) Dn MM do MM d2 12 d1 11 M D d m
1000 1o 80 1o 25 d,+3 | 32 | M16 | 25 55 50 36 | 39
(100)
(11660(?) 1o 80 25-32 d,+3 | 40 | M16 | 32 60 55 40 | 42
2500 1o 80 32-40 d,+5 | 40 | M20 | 36 | 70 60 45 | 50
(250)
4000
(400) 1o 80 40-50 d,+6 | 50 | M20 | 36 | 80 70 50 | 58
6300 1o 80 50-60 d,+8 | 60 | M24 | 36 | 90 80 55 | 65
(630)
?é)(?(?) 80-100 50-60 d,+10 | 68 | M24 | 40 | 100 90 60 | 72
10000
(1000) 100-120 60-80 d,+10 | 80 | M30 | 40 | 110 100 | 70 | 78
12500 [Qhidiii
(1250) 120-160 30 d,+10 | 80 | M30 | 40 | 150 100 | 80 | 90

OcHOBHI TabapuTHI PO3MIPH 1 Maca CYLUIBHUX HalliBMaTpULb i
nyancoHiB 'KM naBeneHo B Tabi. 2.3.

Mtamn 'KM pois moxkoBku tTuny BTyaku. lramn (puc. 2.11) mae
YOTHPH piBYaKH: HaOipHUH 1, monepenHiii 2, GpopMyBaIbHO-TIPOLIMBHUN 3,
OCTaTOYHUH — POpMyBaIbHO-TTPOIINBHUMN 4.

Bhacnigok criokiitHoro xapakrepy po6oru ['KM mramn mae 30ipHy
KOHCTPYKILito. PoOoui eeMeHTH MyaHCOHIB Ta MaTpULb 3 METOI0 €KOHOMii
HITAMIYBAJIBbHOI CTali BHUKOHAHI y BHUIVIAAI BCTaBOK. | BUHTH KpiIUieHHs
BCTaBOK TNPOMNYIIEHI Kpi3b OJIOK, Ta KPIIIATbCA railkaMu i3 3BOPOTHOIO
po3z’emy Ooky. lle no3Bomse He BUTOTOBIATU Pi3b0y y camomy Ouomi, i
Biqanse pizbOOBe 3’€MHAHHSA BiJ] YAaCTHHHM INTaMITy, [0 HaWOUIbIIE
HarpiBaeThbcs. g po3BaHTa)keHHsI KPIMWIBHUX TBUHTIB BiJ HampyXeHHs
3pi3y KO)KHA HACTYITHA BCTaBKa B HAIIPSMKY 3YCHJIISL BUCAJIKH BUKOHYETHCS
MEHIIOro AiaMeTpy, 1o 3a0e3Medye yrop BCTaBOK B CTIHKY OJIOKa.
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Tabmuus 2.3 - Po3mipu u Maca cyninpHux mramiis ['KM

HarniBMaTpuiii Hyancouu
= . ; = , ;
Sycums ;" % s % = Maca ;ﬂ % g % g
kH (1c) é 5 > é = KT 7 é 5 - é( - Maca,
m m
Posmipu, MM po3MipH, MM
(1105’(?) 250 | 100 1106%' 2231 | 230 | 60 | 200250 |  27-30
(11660(?) 310 | 120 11‘;%' 4058 | 330 | 80 | 250320 |  53-60
(22550(?) 380 | 140 | 20| 75117 | 400 | 100 | 400-500 | 100-140
%)(?) 480 | 160 | 2% 1133217 | 500 | 130 | 500630 | 208-295
(66330(3 590 | 200 | 20| 232464 | 610 | 160 | 560-710 | 345493
é‘é’&g 660 | 220 | 200 | 284-569 | 680 | 200 | 630-710 |  547-691
(11000(?0(; 740 | 240 | 0| 390780 | 760 | 210 | 650-800 | 655-917
(112255%(; 820 | 260 3623%' 1538(') 840 | 230 | 710900 | 857-1335
(11660(?0(; 920 | 290 ‘;01%' figé 940 | 240 | 630 1000
2%%%(;(2 183 120 57(;%' 1129%73' 1050 | 260 | 710 1510
(22550(?0(; 1(1)5 350 %32%' 12957750 1170 | 280 | 800 2045
(331155%(; 1(3)0 390 7912%' 238612%' 1320 | 300 | 900 2780

Pigyakn mrammie 'KM 3 BepTuKanbHUM PO3’€MOM MAaTpHLb IS
3pYYHOCTI poOOTH IUTaMITyBaJIbHHKA PO3TAIIOBYIOTHCS MOPSI 32 UEprolo
Mepexo/liB MTaMIyBaHHS 3BepXy BHM3. HalOinbpInl HaBaHTa)keHI piBUaKU
PO3TaIIOBYIOTHCS MTOCEpEANHI OJI0Ka Ha PiBHI TOJIOBHOTO Baly MAIlIHU.

Mramnu Ha KM npaliforoTs B MEHII TSDKKHX YMOBax y MOPIBHIHHI
31 mTaMIaMd Ha MOJOTax Ta mpecax. BKIAAKM MyaHCOHIB Ta MaTpHLb
BHUTOTOBIAIOTHCA 31 cTami 7X3, SXHM, 5XHT, 5XI'M, 3X2B8®, a 0moku
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MaTpHllb, IyaHCOHOTPUMAYi, Jep>KaBKH ITyaHCOHIB — 31 ctami 45 Ta 40X.
Criixicte mramniB KM komuBaetrbes Big 1500 mo 12000 moxoBok
3ajiexHo Bix noTyxHocTi 'KM i TumiB piB4akis.

Jnst OXOJNOMKEHHS IITaMITy MiJl 4ac IITaMIyBaHHS MiABOAATH BOILY
3BEpXy IO JAEKUIBKOM TPyOKaM Ta CIPSIMOBYIOTh TOHKHMHU CTPYMKamH B
piBUaKM MaTpuib, IO HAaWOUIbIIE HArpiBalOThCA, 1 Ha MYaHCOHH, KOJIH
LITAMIH 3HAXOIATHCA y 3aKPUTOMY CTaHi.

VYci myanconu ta gerani mramity ['KM pobisiTe B3aeMo3aMiHHUMU.
Kybuk koxxHOi MaTpuii Moke OyTH BHKOPHUCTaHUM IIiJ piBYaKH 3 000X
OokoBUX cropiH. [Ipy BiZHOBIEHHI MAaTpHUIb PEMOHTYIOTh THI3Ja i
BCTaBKM Ta 3aMiHIOIOTH BCTaBKH. 3a HEOOXiIHICTIO piBYaKH MOHOBIIOIOTH
HaIUIaBICHHsIM a0o mepecTpyryBaHHAM. llouaTkoBa IIMpHHA MAaTpHIi
MOHOBITIOETHCS TPUBAPKOIO 200 MPUBEPTAHHSM ILJIHT.

Texniuni Bumorn. PiBuakm 1uramnis 'KM BHUTOTOBASIOTH, SK
npaBuio, 11 KBamiTeTy TOYHOCTI i3 IIOPCTKICTIO MOBEpXHI 2,5 MKM Ta
1,25 MmxMm, mpudoMmy ¢opMyBanibHi, (OpPMYBaJbHO-IPOIIMBHI pIBYaKH Ta
JeTani MPOIIMBHUX piBYakiB (MyaHCOHW Ta MAaTpWLi) MOBHHHI OyTH
BUTOTOBJICHI 13 IIOPCTKICTIO MOBEPXHi 1,25 MKM.

[Ipu BuroroBnenni mramnie ['KM mnapanenbHicTs TpaHed Oyioka
3a0e3nevyBanach B MeXax MOJOBUHH JIONYCKY Ha BiACTaHb MK HUMH. KyT
MDK TEpeAHBOI0 OMOPHOIO IUJIOMIMHOI0 OJioka Ta HOro HIDKHBOIO
YCTAaHOBYOIO IUIOIIMHOIO Ta IUIOIIMHOIO PO3HIMAaHHSA MAaTpHLb MOBHHEH
cknazata 90°+5°.

Haiibinpmmii 3a30p MK MaTpUISIMK Y IUIOUIMHI IXHBOTO PO3’€MY
IpH BCTAHOBJCHHI OJIOKa 3 MaTPUISMH Ha HIDKHIO ONOPHY IUIOIIMHY
nomyckaetbes B Mexxax 0,06% Bif BHCOTH MaTpHIII.

l'aGaputHi posmipu ©Onoxka ['KM 3BHYaliHO BHKOHYIOTbCA 3
JOMyCKaMH: JjIsl MatuH i3 3ycusuisam 1o 2500 kH — we 6inbme +0,5 MM 1o
mMUpUHI Ta +2 MM MO BHCOTI 1 JOBXHHI, JUISi MAalUH 3 3YCHJUISIM
2500...6300 kH ne Oimpme +0,8 MM mo mmpHHi; +3 MO IOBXKHHI Ta
(+3...-6) o BHCOTI.
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IHopsinox mpoBeneHHs1 poOOTH.

1. BumipioBanHs rabapuTHUX pO3MIpiB ONOKIB MaTpuli Ta
MyaHCOHIB.

2. BuzHaueHHS po3MipiB BCTaBOK, IIyaHCOHIB, XBOCTOBHUKIB
MyaHCOHIB.

3. BuBYeHHsS Ta BHU3HAYCHHS BUKOPHCTAaHMX BHIIB pIiBUaKiB, iXHE
€CKi3yBaHHS.

4. BuBYEHHS KOHCTPYKLIH yHOPiB.

5. Cknamanas eckisy mTamna [KM 1 HaHeceHHS OCHOBHHX
PO3MIpiB, HEOOXIAHUX ISl 30IPHOTO KPECIEHHS.

6. IlopiBHAHHS GakTHYHUX GOPM 1 PO3MIpiB €IEMEHTIB KOHCTPYKL1
3 PEKOMEHIOBAaHUMH.

3micT 3BiTY.

3BIT MICTHTH €CKi3 IITaMIla 3 pO3MipaMu, creuuQikaliero, aHami3
BIJMOBIAHOCTI (paKTHYHHX JAaHUX PEKOMEHI0BaHUM. BUCHOBKH.

KonTposbHi 3anuTanHs.

1. HaszBatu ocHOBHI ckiagoBi mrammna ['KM.

2. 3 sSKuX 3aroTOBOK BUTOTOBIISIOTH mTamnu ['KM?

3. Slki Mapku craneli BHKOPHCTOBYIOTBCS JJIsl BHUIOTOBJICHHS
BCTaBOK Ta ITyaHCOHIB?

4. Sk xpinuThcs OJOK MyaHCOHIB Ta MATPULb?

5. Slki OyBaroTh THIH yMOpiB?

6. Ski OyBaroTh THIHX OJIOKIB MaTpHULb?

7. llpu3HaueHHS Ta KOHCTPYKLiS 3aTUCKHOI BCTaBKH.
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JIABOPATOPHA POBOTA Ne3
HITAMIIN JIAA OBPI3BAHHA OBJIOIO TA
IMPOILIMBAHHA OTBOPIB

Mera: BUBYCHHS €INEMCHTIB INTaMIla JUisi OOpi3aHHsS OOJIOK i
MPOIIMBAaHHS OTBOPIB Ta TEXHIYHMX YMOB Ha BUTOTOBJICHHS.

Marepianu, iHcTpymeHT, odsagnanHs. Iltamnm ans oOpizaHHS
00Jiot0, Ha0ip TaeYHUX KIIOYIB, BUKPYTKH, BUKOJIOTKA, IIyNH, JIiHiiKa,
IITAaHT€HIIUPKYJIb, 1HAUKATOPH.

3aranbHi BitomocrTi.

Kpim popmMoyTBOpIOIOUMX IITAMITIB B LIeXaX rapsdoro MraMIlyBaHHS
BHKOPHUCTOBYIOThCS OOpi3HI Ta MPOWMBHI mTaMnu. B o0pizHUX ImTammax
pobuThCs 00pi3aHHs 3aiiBOro Merainy (B rapsdomMy abo XOJOZHOMY CTaHi)
(puc. 3.1, a), B mpommBHUX (puc. 3.1, ©) mpomIMBaHHA IUTIBOK, Ta
OTpUMAaHHS TaKUM YMHOM HACKPI3HMX OTBOPIB Yy NOKOBKax. B ymoBax
OaratocepiilHOr0 Ta MacoBOrO BHUPOOHHMITBA, Ui OOpi3aHHS Ta
MPOIIMBAaHHSA BHKOPHCTOBYIOTH INTaMIU MocmigoBHOi (puc. 3.2) abo
cymicHoi il (puc. 3.3), B Skux oOpi3aHHSA Ta MPOLIMBAHHS BUKOHYETHCS B
ofHii mo3mmii, 3a oaumH poboumit Xxim mnpecy. g oOpizaHHS Ta
MPOIIMBaHHA IMOKOBOK, oTpuMaHux Ha Mmojortax i1 KI'LUII, y rapsuomy
CTaHi BUKOPHCTOBYIOTH O0Pi3HI KPUBOILHUIIHI IIPECH.

== T

a 0
a - a5 o0pizaHHs 0011010; O - TS MPOILIUBKU OTBOPY
Pucynok 3.1 - OnpHoonepauiifHi mraMny npoctoi aii
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N
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Pucynok 3.3 - CywmicHuéi mTamn s oOpizaHHS o0mo0 i
MPOIIMBAHHS OTBOPY B TOKOBII
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[Tpu mramnyBanni Ha 'KM o0pi3aHHs Ta NpomMBaHHs, SK MPaBUIIO,
BHUKOHYIOTH Y TOMY X IITaMIIi, 110 1 IITAaMIIyBaHHS B rapsuoMy CTaHi. Tak
camMo poOmare iHomi 1 mpum mTammyBanHi Ha KIIHIIT (B ymoBax
aBTOMAaTH30BaHOTO BUPOOHWITBA Ta MpPU MAacoOBOMY BHPOOHMLTBI
BiCECUMETPUYHHUX BUPOOIB).

OpHoonepauiiiHi IWTaMnu mpocToi il NPU3HAYAIOTECA TUTBKU IS
oOpizanHsi  o0Omoro  abo  TUIBKM A [POILIMBaHHS  OTBOPIB,
BHUKOPHUCTOBYIOTbCA K Ul Tapsiyoro oOpizaHHS a0o MpOLIMBAaHHA, TaK i
Maibke 3aBXIH, U1 XOJIOAHOro 00pi3aHHs abo mpommBanHd. [ltamn mis
o0pizanHs o6moro (puc. 3.1, a), KK cKIIagaeThes i3 OammMaka 1, B skoMy
3a JIOIOMOrOI0 KIMHY 5 3akpimmoerbess MaTpuus 2. [Ipu HeoOximHoCTi
nependadaeTbess 3MOMHUK, YacTillle 3a BCE y BHIIAAI 3MIiHHHX Jam 3.
Bammak 1 3akpiluIroeTsecsl IpUXBaTKaMH A0 CTONY Mpeca, a IyaHCcoH 4
KIIMHOM Oe3MocepeHbo 10 MOB3yHa Mpeca abo MmepexigHol MITUTH.

Mramn ans nmpommBaHHS 0TBOpY (puc. 3.1, 0) ckimagaerscs i3
OammMaka 1, B sAKOMy TBHHTaMH 2 Ta CTONOpPHUMH OoiaramMu 6
3aKpILTIOEThCS MaTpulls 7. OOOB'S3KOBO BCTAHOBIIOETHCS 3UOMHHK 4,
YacTillle YChOro Ha po3MipHUX BTydkax 3. bammak 1 3akpiruiroeTscst 1o
CTONy Tpeca, a IIyaHCOH 5 10 TIOB3YyHa.

IIpu oOpizanHi oOmor0, 3a3BUYald, MaTpUIsl € PLKYIUM
IHCTpYMEHTOM, a IyaHCOH AaBisuuM. [Ipu mpolmBaHHI OTBOpPY, HaBIAaKH,
MyaHCOH € PLKYYHM iHCTPYMEHTOM, a MAaTPHUIISI JaBIISTYUM (OTIOPHHM).

Pixyunii koHTYp MaTpuLi A 0Opi3aHHS 00JO0I0 BUTOTOBIISIOTH MO
JmiHi po3’eMy MOKOBKM 3 TIPUIIYCKOM Ha CIIOCapHy OOpoOKy, SKYy
BHUKOHYIOTH 0€3MOCEpEeAHbO 3a IIOKOBKOIO, sIKa Miajsirae oOpi3aHHIO.
CTiHKM OTBOpY B MATpHLI, Kpi3b SIKi IMOKOBKA TPOBATIOETHCS MIiCIs
o0pizaHHs, BUKOHYIOTh 3a3BHuail 3 HaxuioMm 5...7°. OOpi3HHH NyaHCOH
MiATaHsIOTH TI0 MaTPHL 3 3230POM 33 PaXyHOK ITyaHCOHA.

Pixyunii KOHTYp TNpOUIMBHOTO IIyaHCOHa BHTOTOBIIIIOTH 32
KOHTYPOM TIpOIIMBHOrO 0TBOpY. 11100 mokoBka Oyna n00pe 1eHTpoBaHa i
He KopoOwiach NpU MPOLIMBaHHI, B MAaTpHLi PO3TALIOBYETHCA TUIBKU
HW)KHS YacTHHA IIOKOBKM, NpHU4oMy Qopma ¢irypu B MaTpuli 3HAYHO
npocrima 3a GopMy MOKOBKU. [IpoBanbHUIl OTBip B MPOIIMBHIA MaTpHIli
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poONsATH 3 BEPTHKANBHUMH cTiHKamu. [lomepeuni po3mipu Horo
3a0e3MeuyIoTh BUIbHE MPOBAJCHHS MPOIIUTOI MEepeMUYKH Ta Ha 1...2 mm
MEHIIE BIAMOBIAHUX PO3MIpiB KOHTYpPY BHYTPIIIHBOI KPOMKH OIOPHOI
MOBEPXHI MOKOBKH, AJISI TOrO, 100 KPOMKH MPOBAIBHOIO OTBOPY MAaTpHIIi
HE J1aBaJIi BiIOWTKIB Ha MOBEPXHI IOKOBKHU.

JBoonepauiiini mramnu nepexbadeHi uis oOpi3aHHs 0000 Ta
MPOIIMBaHHA OTBOPIB MpH OaraTocepiiHOMy Ta MacOBOMY XapakTepi
BUPOOHWITBA. BOHM MiOpo3AUISIOTECA Ha INTaMIM MOCTIZOBHOI Ta
CyMicHOI [ii.

Itamnu nmocmigoBHoi fii (puc. 3.2) ckmagarorbes i3 Oammaka 1, B
SAKOMY 3aKpiIUTIOETbCS 00pi3HAa 2 Ta MPOIIMBHA § MaTpHlli, a TaKOX

3MOMHUK 6 Ha po3mipHuUX BTynkax 7. OOpi3Huil 3 Ta NPOIMBHUKA 5
MyaHCOHM 3aKpiIUTIOIOTBCST 10 BepxHboi mutu 4. s 3pydHOCTI
BUKOHAHHSl Ta HAaJaro[KEHHS IUTaMIIiB po0OYi BCTaBKU JUIsI KOXKHOI
orepalii 3aKpiluIIOI0Th Ta PETYIIIOI0TH OKPEMO.

VY mramni mocmigoBHoi aAii oOpizaHHS 00NOI0 Ta MPOIIMBAaHHS
OTBOPY BHUKOHYIOTH TOCTIZIOBHO 3a PaxyHOK IIEPEHECEHHsSI MOKOBKH 3
no3uuii  0o0pi3aHHs Ha TO3ULiI0 mnpomwmBaHHA. Omepanii MamTh
BUKOHYBaTHCh OIHOYACHO M 000X TIOKOBOK. Y I[bOMY BHIIAIKY
HEOoOXiIHO MaTH MPEC BiINOBIJHOTO MaKCUMAJILHOTO 3YCHJILIA.

Itamnu cymicHOi mii (koM6iHOBaHI) € HAWOUTBII MPOXYKTUBHUMH,

ajyie MaloTh CKJIaJHY KOHCTPYKIIiIO, Ta €KOHOMIYHO BHIIPAaBAOBYIOTH ce0e
TLTBKH MIPH MacoBOMY Ta OaraTocepiiiHOMy BUPOOHHUIITBI.

Ha pwuc.3.3 mnokazano mTamn cymicHOi Aii A7 OZHOYACHOTO
o0pizaHHs 007010 Ta IPOLIMBAHHS OTBOPY B MOKOBI, sIKa& Ma€ BaXXUIbHHUN
BULITOBXYBaY 13 TATaMH.

VY HmwkHBOMY OamMaky | BcTaHOBJIEHI MaTpuus 4 Ta MPOLIMBEHD 2 3
PLKYUYOI0 KPOMKOIO Ui YCYHEHHs mepeMHuukd. [lo BepxHbOi IUIMTH 6
HITaMITy 3aKpiIUTIOETBCST OOPI3HUI MyaHCOH 5, BCepequHi SKOro 3pobieHa
MOpPOKHUHA (KyAU BUIBHO BXOIUTH BilJiJIeHa mepeMuuka). BumroBxysau
9, BcTaHoBNeHUH Ha KopoMucii 10, mo po3mimene B mpopisi bammaka 1 ta
3a JIOMOMOT0I0 oceil 3 3'eqHanuii 31 ckobamu 8. Konu moB3yH mpeca Bropi,
BUIITOBXYBad 3HAXOAWTHCS y BEPTUKAIbHOMY monoxeHHi. OOpizHa
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MaTpulsl 4 Bpi3aHa y HIKHIA OamMak Ta 3aKpilUTIOETHCS O HBOTO 32
noriomoroto mpuxsatiB. [logiOHuii HampsIMOK BEpXHBOI TOJIOBHHH
CYMICHOTO  IITamma BiIHOCHO HIKHBOI  3a0e3MedyeTbcs  JBOMA
HanpsAMHUMH KomoHkamu 11 Ta BTynkamu. IlokoBky, fka mimmarae
00pi3aHHIO-IPOIINBAHHIO, YKIaAaloTh Ha BUIITOBXYBad. [Ipu xoai moB3yHa
mpeca BHU3 BHUINTOBXYyBau 9 3aliMae CBOE HM)KHE IOJOXKEHHS, MOKOBKA
YKIaa€eThcsl Ha Matpumo 4, a Tard 7 migiiMaroTh ckodu 8, ki
3aXOILTIOIOTH 32 c00010 Kopomucio 10 3 BumroBxyBaueM 9. Bumrosxysau
3HIMa€ MOKOBKY 3 MPOIIMBHA 2, MPOIITOBXYE ii TOropH yepe3 MaTpuLio 4,
Ta 3aiiMae moudaTKkoBe MOJNIOKEHHs. [lyaHCOHM, NpOmMBHI MaTpHULi
00pi3HUX Ta MPOIIMBHUX IITAMITIB POOJIATH 31 craneh 8X3, X12d, X12M,
V10A, a Gammaku 3i cragpbHOro JmtBa. CTIMKICTh OOpPI3HMX MaTpHULb
KOJTUBAETHCS 3AJISKHO BiJl CKIIaTHOCT1 KOHTYPY.

[Mpuknan 6noky yriBepcanpHoro mramna (11) mis o6pizanHs 0671010
i MpoOMBaHHSA OTBOPY HaBeNeHO Ha puc. 3.4, 3.5, a 3MIHHOTrO Makery Ha
puc. 3.6, 3.7. Ixni po3mipu HaBeneno B Tabnunsx 3.1 ta 3.2,
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1 - omok 3a JICT23211-78; 2 - 3miHHmi maker (puc. 3.5) 3 -
M TAMITOBA TUTHTA

Pucynok 3.4 - KommoHOBKa OJOKY YHIBEpCaqbHOrO IITAMIIA IS
o0pizaHHsl 001010 1 MPOOMBAHHS OTBOPY Y KPYINIMX B IUIaHI INTaMIIOBHX
MOKOBKaX Ha KPHUBOLIMITHUX TIpecax 3 TiApaBlidHO-THEBMATHYHOIO
HOAYLIKOKO
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1 - myaHcoH; 2 - MaTpu1ls; 3 - NPOOUBHUK; 4 - BULITOBXYBAY
Pucynok 3.5 - BcraHoBmoBaIbHI po3Mipu JeTanell 3MiHHOTO akeTa

VHIBEpCaJbHOTO IITamma Juisi oOpi3aHHS 00700 1 MpPOOHMBaHHS OTBOPY
KPYIJIMX B IJIaHI MITAMIIOBHUX TIOKOBOK



46

A T E=ib
O
IJ:'5|

i

[o
Mﬁ ]

Pucynok 3.6 KommoHnoBka OJOKYy yHIBEPCANIbHOIO IUTAMITY IS
oOpi3aHHs OOJIOI0 y TIOKOBOK 3 ITOJOBXKEHOI BICCI0 Ha KPHUBOIIMITHUX

5

npecax
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Pucynok 3.7 - OcHOBHI po3mipu peraneil 3MIHHOrO TaKera

YHIBEPCAIBHOTO IITaMIIa Ui 0Opi3aHHsA 0000 Y IOKOBOK 3 MOI0BKEHOIO
BiCCIO

Tabmuusa 3.1 — Posmipu O5oKy yHIBepcambHOrO MITamma i
00pizaHHs 0071010 1 MPOOUBaHHS OTBOPY
H"%‘jﬁ‘?ﬂm H | H D D, | D, d d D,
1000-0127 124 | 190 250 210 | 150 150 32 22
1000-0128 144 | 230 300 260 | 195 200 40 26
1000-0129 174 | 283 360 26
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Tabmuus 3.2 - Posmipu OnoKy yHIBEpCalbHOrO INTamma i

00pizaHHs 0071010 1 MPOOUBaHHS OTBOPY

5O

g0 ®

ZsS| H H, B, B, | L | L, | A | A |H|H]| !
R

o = o

e

©

1000-

0124 165 85 110 | 250 | 295 | 230 | 207 | 110 | 20 | 16 | 80
1000-

0124 195 110 | 140 | 290 | 385 | 300 | 247 | 160 | 20 | 16 | 85
1001%(;_ 220 | 125 | 210 | 380 | 455 | 360 | 332 | 170 | 25 | 20 | 100

ITpu mpocBiTi MK IMyaHCOHOM 1 MaTpPHUIIEI0 HA CTOpOHY MeHIue 1%
BiJl JiaMerpa IOKOBKH 3aCTOCOBYBAaTH €KCLEHTPUYHY IPOTOYKY Ha
MyaHCOH]1 Ui nosermenss 3ATTs oonoro (ACT 23209-78).

3arajnbHi BUMOTH 10 BUTOTOBJICHHSI O0Pi3HMX IITAMITIB:

1. Ilpu BUTOTOBIEHHI OOPI3HOrO IITaMma JOMYCKH MOBHUHHI OyTH
BHUKOHAaHI y MeXax:

- BHCOTa MaTpuui =2 mu;

- po3Mipu (irypHOro piLKY4Oro KOHTypa MaTpulli y Mexax

noryckiB H10 3a TOCT 25346-81, TOCT 75347-81;

- IIMpUHA MOSACKY HABKPYTH PIXYYOro KOHTypa +2, -1 auu;

- BHCOTa BUCTYITy HAaBKPYI'H HOsicKa 2 .

2. HemapanenbHiCTh MK BEPXHBOIO Ta HI)KHBOIO OINOPHUMHU
TUTOIIMHAMH MaTpHLb MOBHHHA OyTH B Mexax 0,3 am Ha noBxuHi 100 mm.

3. HenapanenbHicTh OOKOBHX TpaHeil MaTpullb NMOBHHHAa OyTH
JoTpuMaHa B Mexkax He Ourbiine 0,1 mm. Ha goBxkuHI 100 A,

4. Haxunm Ha OOKOBUX TpaHsX MOBHHHI OyTH BHUKOHAaHi 3 JOIYCKOM
+30°.

5. Pobounii KOHTYp ITyaHCOHA 1 BUIITOBXYBaya 110 TOPLEBil YacTHHI
Ta TIepUMETPy OOpi3aHHS HEOOXiTHO BHUKOHATH 3a KPECICHHSAM Tapsdol
nokoBkU. OcobnuBo ckmafgHi  ¢irypHi KOHTYpH po0OO04Y0i YacCTHHHU
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MyaHCOHIB Ta BHINTOBXYBayiB HEOOXiHO BHUKOHYBATU 3a CHELiaIbHUMH
rabJIOHaMHu.

6. I'paHnYHI BiIXWJICHHS XBOCTOBHMKA IMyaHCOHA IPH 3aKpPiMJIeHHi
fioro y nepkaBui kimHoM HaBeaeHi B [OCT 23209-78, TOCT 23212-78.

7. llpu 3akpimnieHHi 3MHOMHHKA B PO3MIPHUX BTYJIKaX Pi3HHULS BUCOT
BTYJIOK HE IMOBHHHA NepeBuIyBatu £0,5 .

IHopsinox mpoBeneHHA po6OTH

OsHaifomMuTHCs 3 TPHUKIAZIOM 3arajbHOr0 BUIJILY —ILTAaMITiB.
OsnaifomMuTHCS 3 MPUKIAAOM 3araJbHOrO BUIJIILY YHIBEpCAJIbHOTO
mramna Juis o0pizaHHs 0000 Ta IPOIIMBAHHS OTBOPY Y IOKOBOK KPYTIIMX
B IUIaHI Ta 3MIiHHAM IHCTPYMEHTOM YHIBEpCAlbHOIO INTaMma Jyis
oOpi3aHHS OOJIOF0 Yy TIOKOBOK TIIOJOBXKEHMX B IUIaHI Ta 3MIiHHHM
IHCTPYMEHTOM.

IopiBasaT (akTUuHi GOpPMU Ta PO3MIPH EIEMEHTIB KOHCTPYKIIi
LITaMIIIB 3 PEKOMEHJOBAHUMH.

3mMicT 3BiTY
3poOUTH KpecleHHS INTaMIliB Ta crenudikaiiio, 3a3HAYUTH
MaTepial Ta TepMOoOpoOKy poboumx neranei. Omnucatu MOKa3HUKH
(akTHUIHUX OPM Ta PO3MIpiB €EMEHTIB KOHCTPYKIIN IITaMIIIB.

KonTpoabHi 3anuTanns

1. Ha3BaTu OCHOBHi ckiIafoBi mraMmma mist oOpizaHHS 00010,
MPOILIUBKH.

2. HaszBatu eneMeHTH OJNOKIB yHiBepcalbHUX Ui 0Opi3aHHS 00010
Ta MPOLIMBAHHS.

3. HasBaTu eneMeHTH 3MIHHOI'O Iakera OJIOKa yHIBEpCaJbHOTO IS
MOKOBOK KPYIJINX Yy IUIaHi.

4. Ha3BaTu elleMeHTH 3MIHHOTO Makera OJoKa yHiBepCaJbHOTO IS
MOKOBOK IMOJIOBXKEHHX Y IIIaHI.

5. Haspatn wm™artepian, 3 SKOrO BHIOTOBJICHI OCHOBHI JeTali
LITAMIIIB.
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