THUITIOBAS TEXHOJIOTTHYECKAS KAPTA (TTK)

BBICBEPJIMBAHUE OTBEPCTHI B KEPAMUYECKUX IJINTKAX

1. OBJIACTb IPUMEHEHUA

TunoBas TexHonormueckasl kapra paspadoTaHa Ha BbICBEPJIMBAHUE OTBEPCTUN B KEPAMUYECKUX
IITUTKAX.

3aroroBka 00JMIIOBOYHBIX MATEPHAJIOB

[lonroroBka MIMTOK K YCTAHOBKE COCTOMT B COPTUPOBKE MX IO LBETY, OTTEHKY, PHUCYHKY,
pasmepy (puc.l), kKauecTBy JIMIIEBON MOBEPXHOCTH, IO 0TOOPY Opaka.

Puc.1. CopTupoBKa IUIUTOK 1O pa3Mepy

YacTuyHO HE MOAXOASIIME TO pa3Mepy IUIMTKA MOTYT OBITb HCHONB30BaHbI ISl 3a/€TKU
HEKOTOPBIX MECT. 3ar0TOBKY HETOJIHOMEPHBIX TTUTOK (ITOJOBHUHOK, 10O0pa) BHITIOJIHSIOT BPYUHYIO
CHEIHMAbHBIM TpHCIOcO0IeHreM (pUC.2, a) WM C MOMOIIBI0 MOO0eAUTOBOrO pe3na. Maible
OTBEPCTHUS I TPOITyCKa PAa3IMYHBIX TPyO B IUIUTKAX IPOCBEPIMBAIOT JPENIbIO, a OOJBIIHE
"oOKkychIBatoT" mumnmamu (puc.2, 0).



Puc.2. O6paboTka MIuTOK:

a - pe3ka 1o pa3mMepy; 0 - "oOKycbIBaHUE" OTBEPCTUSA

Cxema opraHu3anu pa60qer0 MECTa IINIMTOYHHUKA II0Ka3aHa Ha PUCYHKC 3. MaTepI/IaHBI
JOCTaBJIAOT Ha pa60111/Ie MECTa B TCJICKKAX CO CbEMHBIMU KOHTeﬁHepaMI/I. Hmxuane PAAbI IJIIMTOK
BBIKJIaAbIBAIOT CO CKaMCCK.
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Puc.3. Cxema opranmuszanuu pabodero MecTa mpu OOIHIIOBKE KEPAMUIECKUMH TUTUTKAMH:
1 - mnTKa; 2 - cKaMeiika; 3 - CTOMKH-KOHTEHHEPHI; 4 - MEeCTa INTUTOYHUKOB-O0IUIIOBIIUKOB; 5 -
BeIpa; 6 - paMKH C IJIUTKAMU;



7 - MUK 17151 pacTBOpa

JUji1 COPTUPOBKU IUITMTOK IO PasMepPy HCIONb3YIOT MIA0J0H WM CHENUAIbHOE MPUCTIOCOOIEHUE
(puc.4). IlnuTKy BCTaBIAIOT B MIaOJIOH CHayalla OJHOW CTOPOHOM, 3aTeM Jpyroii. Ilpu aTom pedpo
W3JIeNUsl 3aHUMAET BBICTYII, COOTBETCTBYIOIIMM IIMpPHUHE. ECIM IUIMTKH COPTUPYIOT C ITOMOILIBIO
IpUCHOCcOOIeHNUs, U3/IeHMe BKIIAIbIBAIOT MEX/ly HEMOJABM)KHBIM U MOJBMKHBIM yrnopamu. Ctpernka
MOJBM)KHOTO yTopa (UKCHPYET Ha INKaje OTKIOHEHHE Pa3MepoB IUIMTKA B MM. CKaxeM, IpH
OLICHKE KauecTBa IJa3ypOBaHHBIX KEPAMHUYECKUX IUIMTOK pasmepoMm 150x150 MM mposepstorT,
4yTOOBI TMHEHHBIC pa3Mepsl He npeBbimand 1,5 MM. TonmuHa MIMTOK HE TOHKHA TPEBBIIATE 6 MM,
IUIMHTYCHBIX - 10 MM; 1onyckaemble OTKJIOHEHHMS 110 TomuHe - 0,5 mm.

[I1abmoHBl U HpI/ICHOCO6J'IeHI/I$I IMOMOraroT COPTHUPOBATH IUIMTKH C TOYHOCTBIO O 0,5 MM.
OTCOpTI/IpOBaHHLIG 10 pasMEpy INIMTKU YKIIAAbIBAIOT B SAIIUK-KAaCCCTY.




Puc.4. 111aGoHBI 1151 COPTHPOBKH TTUTOK:

a - koHcTpykuuu C. AdoHuHa; O, T - MPUMEPHI MPOLIECCa COPTUPOBKHU IIIIUTOK; B - KOHCTPYKUUU D.
Kpasiona;
1 - moacTaBKa; 2 - MEXaHU3M yKazaTelis; 3 - pOJHK; 4 - OMOPHbIE IIMIIBKU; 5 - OCHOBaHUE; 6 - OONT
C TallKOW; 7- MON3yH

OnHOBPEMEHHO C KaIMOPOBKOW IJIMTKHU COPTHPYIOT MO LBETY, TOHY M PUCYHKY. Jlis 3TOr0o Mx
CPaBHMBAIOT C MPUHATHIMHU 3TaoHaAMHU. OTCOPTUPOBAHHBIE IUIMTKU YKJIAABIBAIOT [0 TpyIIaM B
COOTBETCTBUM C pa3MepaMM, PUCYHKOM, I[BETOM M OTTeHKamMu. Ocoboe BHMMaHHE OOpallaloT Ha
BHEIIHUH BU IIHTOK. OHU JOIDKHBI OBITH IPABUIIBHON ()OPMBI, HE UMETH BBIITYKIIOCTEH, BHIOOWH H
TPEUIUH. YTJbl IUIUTOK JOJIKHBI ObITh NPSAMBIMU. OTKIIOHEHUE CTOPOH OT MPSAMOTO yria He JTOJDKHO
npesbimath 0,5 MM. [ma3ypoBaHHas TMOBEPXHOCTh IUTUTOK HE JOJDKHA HMETh Je(EeKTOB -
HEZI0JIMBOB, 3aTEKaHUM, ITy3bIPbKOB, BOJOCSHBIX TPEILMH U T.[.

B xone 06auI0BOUHBIX paboOT TpeOyIOTCsl HEMOJHOMEPHBIE IIMTKU, MOJIy4YaeMble pa3pe3aHueM
nenslx. /st Toro cHayana OTMEPSIIOT HYXKHBIM pa3Mep CTaJbHOM JMHEHKOW C MUJUIMMETPOBBIMU
JEeNEeHUAMH. PUCKy ITPOBOAST KapaHJAIIOM WM PEHCMYCOM. 3aTeM, CHIIBHO HA)KUMasi, CTEKIIOPE30M
WIHM PE3LOM C POJIMKOM M3 TBEPAOrO CIUIABA MPOPE3AOT INIa3yphb M 4acThb 4yepenka IuTku. [locne
9TOr0 HI)KHEH CTOPOHOM IUIMTKU YJIapsAioT O peOdpo OCKH, TaKk YTOOBI JIMHUS HaJpesa rnomnajia Ha
pebpo. Ilpu »TOM MIMTKa packaibIBaeTcsl MO Haapesy. s oTiiaMbIBaHUS Yy3KHX HaJpEe3aHHBIX
[10JIOC KEPAMUYECKOM IIJIUTKU MCIIONB3YIOT INIUTKOJIOM.

[TpucnocoOnenus i pe3KH IUIMTKH COKPAIIAIOT 3aTpaThl BPEMEHM M YMEHBINAIOT Opak mpu
packpoe uzaenuit. [InuTky, HaMeueHHYIO K pa3pe3Kke, BCTABISIOT B 3a30p mpucrnocodsieHus. Jlepoit
PYKOW MOAJEP/KUBAIOT IUIMTKY, @ PE3LIOM, KOTOPBIM JepKaT B IIPaBOM pyKe, NENIAal0T HaApe3 BIOJb
HaNpaBJIAIONIECH TIIaHKU. 3aTeM IUTUTKY MPOCTYKHUBAIOT BJIOJIb JJMHUU HAJApe3a ¢ 00paTHOW CTOPOHBI
Y Pa3JIaMbIBaloT.

IIpu OonpmioN MOTPEOHOCTH B  HEMOJHOMEPHBIX KEPAMUYECKMX IUIMTKAX MPUMEHSIOT
IUIMTKOPE3bl Pa3INYHbIX KOHCTPYKLIMH (puc.S).



Puc.5. Ilnutkopessl pa3HbIX KOHCTPYKIIHMA:

a - TIacTUHYaThIe: | - IIMTKOIOM; 2 - IUIUTKA KepaMuyeckas; 3 - pe3ell sl Pe3KU IUIUTOK; 4 -

moOeTUTOBBIN pe3elr; 5 - ynop; 6 - OCHOBaHHE;

0 - cTep )KHEBOM TIIUTKOpE3: | - CTep)KeHb; 2 - IIIaCTUHYATAs IPYKUHA; 3 - PEryJIUPOBOYHBIN BUHT;
4- moOeTUTOBEIN pe3elr; 5 - pe3NHOBBIN BaJIHK;

6-HanpaBJISAIONIMN YTOJOK; B - POJIUKOBBIN IUIMTKOPE3: 1 - CTOM; 2 - MOJABMKHAS paMKa; 3 - TOJI0BKa
pe3aka ¢ poJMKoM; 4 - KpOHIITEHH; 5 - MpoOKa;

6 - Kapkac; 7- pyKosITKa TOJIaf0IIeTo poauka; 8 - ctpyonuna; 9 - y3en cronopenus; 10 - pe3uHOBBIN

MOJAOIINI POJIUK

IIpu Bcex KOHCTPYKTHUBHBIX OTIMUMSAX MPUHIMII JIEHCTBHUA MPHUCIOCOOJIEHUH oauHakoB. Tak,
IUTACTUHYATBIN IIMTKOpe3 padoTaeT clenyroluM 00pa3oM: IUIMTKY BKJIAJbIBAIOT B I1a3 MEXIY
IUTACTHHKAMHU TUTUTKOpE3a, OCIabsioT PeryIMpOBOYHbIN BUHT 4 U MOAOHPAIOT IO HIKaJIe JTUHEHKH
pa3Mep IUIMTKH, TOCJE 4Yero, 3a()MKCUPOBAB IOJOXKEHHWE BUHTOM, HAJPE3al0T €€ CTEKIOPE30M.
3areM OTpe3aeMyI0 4acTb BBOJAT B Ma3 IUTUTKOJIOMA, C IOMOIIBI0 KOTOPOTO OOJaMBIBAIOT IUTUTKY
10 TMHUM HaJpe3a.

CrepXHEBOH IIIUTKOPE3 COCTOUT M3 JABYX CTAJIBHBIX CTEPKHEH 1, CKPETUICHHBIX MEXIY CO00i
IUIaCTUHYATON TpykuHO# 2. CrpaBa Ha KOHEIl BEPXHETO CTEP)KHS YCTAHOBIICH pe3ell U3 mobdeaura
4, a HIKHETO - PEe3NHOBBINA Banuk 5. [ImuTkOpe3 cHaOkKeH NBMKKOM C HAIPaBJISIOMIUM yYTOJIKOM 6,
Ha KOTOPbIIl yCTaHABJIMBAETCS IUINTKA M BBIABUIAETCS 3a pe3ell 4 Ha Hy)KHOe paccrosiHue. [Ipmxkas
BUHTOM 3 pes3ell K IUIUTKE, MepeMellalT ero k cede W AenaloT Hajape3, M0 KOTOPOMY IUIMTKa
OTJIaMBIBAE€TCSI OT JIETKOro HaxuMma. OcTpble KPOMKH OTPE3aHHBIX IUIUTOK MPUTYIUISIIOT
KapOOPYHIOBBIMU KpyTaMH.



[Tpu mpon3BoaCcTBE OOIBIINX 0OBEMOB OOJIIMIIOBOYHBIX PAa0OT HAXOAUT MPHUMEHEHHE POITUKOBBIN
IUIUTKOPE3, 3aKpeIuisieMblii K BepcTaky cTpyOnmHoil 8. OH BkIO4aeT cTod 1 ¢ MeTamIndeckoi
JMHEHKOH ¢ AeTICHUSMH M YTOJIKAMH 2, Ha KOTOPBIX YCTaHABIMUBACTCS I OOPE3KH IUTUTKA.

[lepemeniasi INTKY PYKOSITKOW 7 MOCPEACTBOM PE3HMHOBOTO posinka 10 OTHOCUTENBHO pe3aka C
POJIMKOM 3, BBIIOJIHAIOT €€ HAAPE3, IOCIIE YETO OTJIAMBIBAIOT.

B mporecce paboThbl kepaMu4ecKre INIUTKU PyOSIT WM OTKaJIBIBaIOT MOJIOTKOM. 1o HameueHHO#
PUCKE 4YacThIMH, HO HECWIBHBIMHM YyJapaMH OCTPOrO MOJIOTKa JenaroT Haceuky. Ilocie 3toro
CHJIBHBIM yZIapOM TYIIOTO KOHIIA MOJIOTKA 10 CepeAMHE JMHUU NepepyOKH pacKalbIBalOT IUIUTKY.
Bo Bcex ciydasx KpoMKH OTpYOJIEHHBIX M MEPEPE3aHHBbIX IIMTOK MOATAYMBAIOT HAa TOYMIIBHOM
CTaHKe, KapOOpYHI0BOM HUTH(OBAIILHOM KpyTe, OpycKe WM PaLIHIIeM.

Z[J'IH O6J'II/II_IOBKI/I CTCH MOTYT HOTpe6OBaTbCSI INIMTKA C OTBCPCTUSAMU PA3TIUYIHOIO AUAMETpPA. B
KEpaMHUUCCKUX ININTKAX OTBCPCTUA ANAaMCTPOM 10 mMm BBICBCPJIMBAIOT

Pa3BEPTKOi, OTBEPCTUS JuaMeTpoM 10 60 MM - KOJIOBOPOTOM ¢ npucTaBkoil. [Ipucnocobienuem,
COCTOSIIIIMM U3 OCHOBAHHUS M paMbl C BPAlIAOIIMMCS PE3I[OM, TOTYYalOT OTBEPCTHSI TUAMETPOM 0
50 mm (puc.6). Ho B Hamm JHM dYalie NPUMEHSIOT OoJiee MPOU3BOIUTEIBHBIC JJICKTPUYCCKHE
CBEpIIWJIbHBIC MAIIMHBI PA3TUYHBIX TUIIOB CO CBEPJIaMU, HMEIOIIUMHU MOOETUTOBYIO HAIUIABKY.

Puc.6. IIpucniocobnenue a1t CBepIeHUs: OTBEPCTUH B IUIMTKAX:

1 - paGounii Bas; 2 - IIMTKA; 3 - pexXyIIuil IUCK; 4 - 1epeBIHHOE OCHOBAHUE C OTPAaHUUYHUTEISIMHU; S -
KapeTka



[TonMMBUHUIXIOPHUIHBIE, MOJUCTUPOJIbHbIE U ApPyrue MOJOOHBIE IIMTKH Pa3pe3aroT HOKOM-
PE3aKOM CO CTIeNHAITBHOM 3aTOYKOM, 00ECIIeUnBaIOIIeH Xopoliee Mpope3anne MTKY. Mcmonb3yior
TaKXe MPHUCIIOCO0JIEHHE B BUJIE CTOIMKA C 3aKUMHBIM YCTPOMCTBOM M IUIOCKMM HOXOM. [1nuTKy,
BCTABJICHHYIO MEX]ly YTOJIKAMU IPUCIIOCOOIECHNUS, 3a)KUMAIOT U 0Tpe3atoT HoxkoM. Kpome Toro, s
PE3KU IUIMTOK MPUMEHSIOT TMIbOTUHHBIC HOXKHHIIBI, KOTOPbIE YKpEIUIEHbl K HHCTPYMEHTAIbHOMY
AMUKY, [IIUTKy yKIagslBaroT MEXQy MOJABHMKHBIMU JIMHEHKAMM Ha BEPXHEM KpBIIIKE SIIUKA H,
OITyCKasl MOABMKHBIN HOXK, OTPE3at0T YacTh IUIUTKH.

2. OPTAHM3ALUA U TEXHOJIOI'US BBIIIOJIHEHUS PABOT

BobicBepiBaHMe OTBEPCTHIl B KepaAMHYeCKHX IVIMTKAX

CocTaB TeXHOJIOTHYECKHX onepanuii.PazMeTka 1ieHTpa 0TBEpCTHS; BRICBEPIMBAHIE OTBEPCTHIA
TpebdyeMoro quaMerpa.

Opranu3auus padodero mecrta(puc.7). Pabouee MeCTO IIMTOYHHKA TOJDKHO OBITH XOPOIIO
OCBEUICHO M HMMETh HEOOXOMUMbIE MEXaHU3MbI, HWHCTPYMEHTBI M TPUCIOCOOJICHUS JUIS
BBICBCPJIMBAHUA OTBepCTHﬁ.



Puc.7. Opranu3zanus pabodero Mecra npu BbICBEPIMBAHUN OTBEPCTUH € MOMOILBIO
MIPUCTIOCOOJIEHMSI C BPAIIAIOIIUMCS PE3LOM:

1 - muTKa, 2- pesen, 3 - IpyXuHa, 4 - OTPaHUYUTEIb, 5 - PUKCATOP, 6- PYKOSITKA

Ha pabGoumii crton cieBa yKJIAAbIBaIOT IUIMTKU JJIsi BBICBEPJIMBAaHUS OTBEPCTUM, CIIpaBa
yCTaHaBJIMBAIOT KOHTEHHEDP Ul IUIUTOK C MPOCBEPIICHHBIMU OTBepcTusiME. [lo cepeanHe BepcTaka
pacrnojiaratror pabo4uii HUHCTPYMEHT.

IlocnenoBaTeIbHOCTH BBINMOJIHEHUS] TEXHOJIOTHYECKUX onepauunii.OTBEpCTHs BHICBEPIUBAIOT
Mociie COPTUPOBKHM IUIMTOK IO IIBETY, OTTEHKY, BHEUIHEMY BHUAY M pa3Mepam, MOIIUIA(OBKH
KPOMOK U JOBOJIKH IUTUTOK IO TPEOYEMBIX pa3MEpOB MO MECTY YKJIAJIKH.

Pasmerka.CxiaHbIM METPOM WJIM JIMHEHKOM ONpeAessitoT MECTONOOKEHUE LIEHTPA OTBEPCTHS
Ha JIMIEBOM MOBEPXHOCTH IUIMTKU. B mensx npenynpexaeHus OMMUOOK pa3METKy BBIIOIHSIOT
JIBOXIBl - C B3aWUMHO TMEPIECHAMKYJSPHBIX CTOPOH IUTMTKH. LIEeHTp OTBepcTHS (GUKCUPYIOT
kapangamoM. OcTpueM pa3BepTkH (puc.8, a) UM MOJIOTOYKa (pHc.8, 6) B LleHTpe, 0003HAYEHHOM
KAapaHJJalIHOW PUCKOM, IPOLIAPAIIBIBAOT CIIOM IIa3ypH.



Puc.8. PydyHnble HHCTPYMEHTHI 1J11 BBICBEPJIMBAHUSL OTBEPCTHI B KEPAMUYECKUX TUIMTKAX:
a - pa3BepTKa, O - MOJIOTOUYEK IITUTOYHHUKA, B - KOJIOBOPOT C HACaIKOM

Cgepuienue orepcruii.lIpu HeGoIbIIOM 00beMe PabOT B LIEHTP OTBEPCTHSI MOMEIIAIOT OCTPHIi
KOHEIl pe3lla pa3BepTKH WM KOJOBOpoTa (pHC.8, B) M BBICBEPIMBAIOT OTBEPCTHE TPeOyeMOTO
JTaMeTpa.

JUnist BBICBEpJIMBAHUS OTBEPCTUH € MOMOIIBIO MPUCTIOCO0NIEHUS (CM. pHc.7) IUUTKY | moMemaT
MEXy OIpaHUUYUTENSIMU 4 U MEpeIBUTalOT KapeTKy Tak, 4TOObI LIEHTP pe3lia COBMNaJ C LIEHTPOM
OTBEpCTUS. 3aKpeNuB IUIMTKY (UKCATOPOM 5, PYKOATKOH OBpalIaroT pe3el], BHICBEPIMBAIOLIHIMA
OTBEPCTHE.

[Ipu Gonpiom o0bemMe pabOT UCTIONB3YIOT MEPEHOCHBIN cTaHOK (puc.12, a). Pesnenepxarens 6
YCTaHABJIMBAIOT B LIEHTPE OYAYIIEro OTBEPCTHUS U CTOMOPHBIM PHIYAroM 4 3aKpervisiioT IUTUTKY 5.
Pamky 3 mepemeraroT B 3aBUCMMOCTH OT MECTa PacCIOJIOKEHUs OTBEpCTUs Ha IuinTke. Haxatuem
KHOIIKM 9Ha IIMTKE 3allyCKalOT IEKTPOABUraTeNb 8, KOTOPBIA Yepe3 KIMHOPEMEHHYIO Iepenady |
BpamiaeT padbouunii Bai pesna. OTBepcTHE BHICBEPIMBAIOT B TeueHue 1 ...6 MuH. /{15 3TuX *e nenei
UCTIONIB3YIOT PYYHYIO CBEPIMIIbHYIO MalIuHy (puc.9, 6) ¢ HacaaKoM.



Puc.9. IlepeHocHbIl cTaHOK (@) JI71s1 BRICBEPJIMBAHUS OTBEPCTHI M pydHasi CBEpJIMIIbHAS MamnHa (0)
C HacaJKoi:

1 - KIMHOpEeMeHHas nepenaya, 2- KOpIyc MOALIUITHAKA paboyero Baja, 3 - paMKa, 4- CTOIMOPHBII
pbryar, 5 - InTKa, 6- pe3lenepKarelb,
7 - MEXaHU3M FOPU30HTAJILHOM 110aUU TUINTKHU, 8 - 3JIEKTPOJIBUraTelNb, 9- KHONKYU YIIPaBJICHUS

JUist TOJTy4eHus: OTBEPCTHUS OBATILHOM (POPMBI MIIN YBEITHMUEHHSI TUAMETPa OTBEPCTHS IPUMEHSIOT
IIMTOYHBIE Kycadku (puc.10). OcTOpOXKHO OTKYChIBast KPOMKH IUIMTKH, PACIIUPSIOT OTBEPCTHE 10
TpeOyeMBIX pa3MepoB.

Puc.10. Pacinpenue oTBepcTus KycaukaMu



3. TPEBOBAHUS K KAYECTBY BbIIIOJIHEHUA PABOT

KonTposs kauectBa.[lnamMeTp OTBEpCTHH JOKEH COOTBETCTBOBATh 3a/JaHHOMY pa3Mepy.
JlnamMeTp KOHTPOJHMPYIOT H3MEPHUTEIbHBIMM HHCTpyMEeHTaMH. KpOMKHM OTBepCTHH HE JOJDKHBI
UMEThH BBILIEPONH, CKOJIOB U MOBPEKICHHM JTUIIEBOI MOBEPXHOCTH IIUTOK.

I[OHYCKaeMbIe OTKJIOHCHHUA KEPAMHUYCCKUX IMIJIHTOK

JlIiHA TUTUTOK, MM OTtkoHeHue
0 JUTMHE U o o 10 UCKPHBIICHHUIO |II0 HCKPUBJICHUIO
[IMPUHE | TONIIUHE | KOCOYTOMBHOCTH |  TTOBEPXHOCTH yTJIOB
Jo 48 +1 (£0,8) +0,5 0,5 0,5 -
BKJTFOUUTEIIEHO
48...100 +2 (£1,5) | +1(4- 0,5 0,75 (0,5) 1,5 (0,9)
0,8)
Cepimie 100 mo | +2 (£1,5) |£1 (£0,8) 0,5 1.5 (0,75) 2(1)
150
BKJIIOUUTENbHO | £2,5 (£2) [+£1 (£0,8) 1 1,8(1) 2,5 (1,5)
cBbiie 150

IIpumeyanue.B ckoOKax OTKIOHEHHUS JJIS TUTUTOK BBICHICH KaTErOpuu KauecTna.

Jomyckaemblie JedeKThI JJUIEBOH MOBEPXHOCTH KepaMUYeCKHUX IJIMTOK JJIA M0JIOB,
onpejaeJisieMble 0 BHEIIHEMY BHIY



Tpemuub 001IEH ATUHOMN, MM, IS TUTUTOK JJTMHOM, MM:

TO 48 5

cBbime 48 1o 150............ 10

cBbIle 150........cccoeeeenee. 15

OTOuTHIE YITIBL.......... HE JIONYCKaloTCs AJIUHON Oojee 3 MM B KosindecTBe OoJiee 2 MIT.

LIBeTOBBIC OTTEHKH M IATHA, BUAMMEBIE C PACCTOSHUS
L7 Muiiiiiiiie 10 10 % B maptun

Mymiku (OTaeNbHBIE PEKO pa30dpocaHHbIe TEMHBIC U O€NIbIe TOUKH) TUaMeTpoM Ooiree 2
11 SO HE JOIYCKaroTCs

OtburocTu, 1epOMHBI U 3a3yOpUHBI HA peOpax JIULIEBON MOBEPXHOCTH THHOHN 0 6 MM U
TITYOUHOM 10 2 MM.......vveennenne 1o 20 % B nmapTuu

IIpumeuanue.B naptuu nonyckatorcs 10 10 % mIUTOK ¢ OTOUTHIMM yIiIaMU AJTMHON 710 3 MM.
BbIOpaKkoBBIBAIOT IUIMTKH, MMEIOLIUE CleAyIonMe IedeKThl: OTOUTHIE YIJIbI; 3a3yOpUHBI Ha

KPOMKax JIMIIEBOM TMOBEPXHOCTH TIMyOMHOW 1...2 MM; HEUETKHIl PHCYHOK; HAIUIBIBBI TJIa3ypH,
BOJIHUCTOCTb, TOCEYKU U APYyTHE AePEKThI JIUIEBONH MOBEPXHOCTH, BUAUMEBIE C paccTosHus 1,7 M.

4. MATEPUAJIBHO-TEXHUYECKHUE PECYPCbI

MexaHu3Mbl, HHCTPYMEHTBI, HNPHCNOCO0JeHNs, WHBEHTapb.llepeHOCHBIN CBEPIMIBHBIN
CTaHOK; py4YHas CBEpJIMJIbHAs DJIEKTPUYECKass MalllMHA C KOMIUIEKTOM HAacaloK Ul CBEpJICHHS
orBepctuii nuamerpoM 20...78 mm. [Ipucnocobnenue A cBepiieHUs] OTBEpCTUN nuameTpom a0 S50
MM; KOJIOBOPOT C MPHUCTAaBKOM ISl CBEPJICHUS OTBEPCTHM AuameTrpoM 10 60 MM; pasBepTka HJist
CBEpJICHUSI OTBEPCTUM AMaMETPOM A0 14 MM; Kycauku; KUpOUKa; JMHENKA U KapaHAalll; 3allUTHbIE
OYKH U PE3UHOBBIE NIEPYATKH; KOHTCHHEPBI.

Marepuanbi.Kepamruyeckue INTKY T71a3ypPOBaHHBIE U HETJIa3yPOBaHHBIE.

Tab6muna 4.1

XapaKTepHCTmca OCHOBHBIX BUA0B KEPAMUYECCKUX MJIUTOK 1JIA IMMOJOB



Tun Pasmepsl, KonuuecTtBo IIpumeyanue
MM 2
IJIMTOK Ha 1 M
JUTHHA| IIHpUHA TOJIIIIUHA
KBanpatubie
TJTUTKH
1| 300 300 13; 15 11
2 | 200 200 11;13; 15 25
31170 170 11; 13; 15 35
4 | 150 150 11;13; 15 45
51100 100 10; 13; 15; 11 100 Tunet 5, 11, 13, 15 npumensitor
n000pHBIMH; THTIHI 6...10 TPUMEHSIOT
JTOOOPHBIMH K BOCBMUTPAaHHBIM
6 | 85 85 11; 13; 15 140
7| 80 80 11;13; 15 157
81| 70 70 11;13; 15 205
9| 60 60 11;13; 15 278
10| 50 50 11;13; 15 400
11| 48 48 4;6 435




[IpsamoyronbHbIE

IUTUTKA
12| 300 150 11; 13; 15 23
13| 200 100 11;13; 15 50
14| 170 100 11; 13; 15 60 -
15| 150 74 11; 13; 15 90
16| 48 22 4; 6 905
TpeyronbHbie
TUTUTKA
171 98 139 11;13; 15 209
18| 83 118 11; 13; 15 291
191 78 111 11; 13; 15 325
20| 68 97 11; 13; 15 433 Tunst 17...22 NpUMEHSIOT T000PHBIMU K
BOCHMUTPaHHBIM

21| 58 83 11; 13; 15 595
22| 48 69 11; 13; 15 869

[ITecturpanusie

IINIMTKHU




23| 200 230 11; 13; 15 30
241170 196 11; 13; 15 41
25| 150 173 11; 13; 15 52 -
26| 100 115 10 117
UYeTblpexrpaHHbIe
IUTUTKA
271 100 230 11; 13; 15 60
28| 85 196 11; 13; 15 82
291 75 173 11; 13; 15 103 Tunst 27...30 npUMEHSIOT 1000PHBIMU K
LIECTUTPAHHBIM
30| 50 115 10 234
[Iaturpanusie
IUTUTKA
31| 200 115 11; 13; 15 58
321170 98 11; 13; 15 81 Tunst 31...34 npUMeHSIOT T0OOPHBIMU K
IIECTUTPAHHBIM
33| 150 86,5 11; 13; 15 107
34| 100 57,5 10 232
Bocbmurpanssie

IIJIMTKHU




351200 | 70(100) 11; 13; 15 29

36| 170 | 60(85) 11;13; 15 40

37| 150 | 50(80) 11;13; 15 50

IToJ1b1 M3 ITYYHBIX MATEPHAIOB

Taobnuua 4.2

PaSMepBI KCPaAaMHUYCCKUX IIJIUTOK AJId MO3aMYHBIX ITOJIOB

Bug nioutok I'OCT |nuna, mMlllInpuna, mm{TomniuHa, MM

KBagpatueie [6787-2001 48 48 6
22 22 6
[IpsimoyronbHbIe|6787-2001 48 22 6

IIpumeuanue./JonyckaeMbie OTKIOHEHHUS OT Pa3MEPOB IUIUTOK: 110 JJIMHE U MupuHE £ 1 MM, 110
toyuHe £ 0,5 MM.

Tabnuua 4.3

Pa3meps! kepamuueckux mautok 1 nosios (FOCT 6787-2001)



Bug niutok Tun mmrok JlmmHa, MM [MIupuna, MM Tonmuna, MM

KBanpatheie 1 150 150 13

2 100 100 10

3 80 80 10

4 50 50 10

[IpsiMoyronbHBIE 5 150 74 13

6 120 59 10

7 100 49 10

TpeyroisbHbIE 8 78 111 13

9 48 69 13

[IlecTurpanueie 10 150 173 13

11 100 115 10

YeTbIpexrpaHHbIe 12 75 173 13

(TIOTOBUHKH 13 50 115 10
IIECTUTPAHHBIX )

[Iarturpanneie 14 150 86,5 13

(TTOTIOBUHKH 15 100 57,5 10
IIIECTUTPAHHBIX)

Bocbmurpannsie 16 150 50 13

5. OXPAHA OKPYKAIOWUIEN CPEJbI U TIPABUJIA TEXHUKH BE3OIIACHOCTH

Texnuka Oe3onmacHocTu.K pabore Ha »dIEKTPUYECKOM CTaHKE JOMyCKaloTcs padouue,
npomieame oOydeHWe W MHCTPYKTaX Ha pabouem wmecte. Ilepen paboToil ucmpaBHOCTH
ANEKTPUYECKOTO CTaHKa U JIPYTUX JIIEKTPOMHCTPYMEHTOB MPEABAPUTEIHHO MPOBEPSICT MEXaHUK
WM MacTep. DJIEKTPOABUTATENh BKIIIOYAIOT MOCJE HAJSKHOTO 3aKPETUICHUS TUTUTKA M yCTaHOBKHU
CBeplla B IICHTpE HamMeueHHOro oTBepcTus. Ilocne BhICBepIMBaHMS OTBEPCTUS AJIEKTPOABHUTATENb
BBIKJIFOYAIOT.



UYepes kaxapie 30 MUH HENPEPBIBHON pabOThI 3JIEKTPOJIBUrATENb BHIKJIIOUAIOT HA 5...7 MUH AJs
OXJIaKICHUS.

CBCpHeHI/IC OTBGpCTHI’I BBITIOJIHATOT B 3allIUTHBIX OYKAX U PE3MHOBLIX IIC€pUATKAX.

K pabote ¢ 3JEKTPOMHCTPYMEHTaMH JIOMyCKAIOTCS paboyme, MpomIeAmne oOydeHHue u
MHCTPYKTaX Ha pabodyeM MecTe.

HaunbosnpIryo onacHOCTh NPU MPOU3BOCTBE MOATOTOBUTEIBHBIX PA0OT MPEACTABIAIOT PaOOTH,
CBSI3aHHBIC C MCIOJIb30BAHUEM MEXAHU3UPOBAHHOTO HHCTPYMEHTA.

Haceuky noBepXHOCTEH C NOMOIIBIO PYYHBIX MAlIMH WJIN HEMEXaHU3UPOBAHHBIX HHCTPYMEHTOB
BBIMOJIHSIOT B 3alUTHBIX OYKaX C HEOBIOIIMMUCS CTEKJIaMHd U B pyKaBulax. PykosaTku
UHCTPYMEHTOB JIOJKHBI UMETh HaJIe)KHOE KpeIuieHHe U ObITh 0e3 BBIOOMH U CKOJIOB. Pabouune yactu
WHCTPYMEHTOB JIOJDKHBI OBITh 0€3 TpeIWH, 3ayCeHleB M Apyrux naedexroB. JmuHa pydek y
CKapIeJel, MOJIOTKOB U APYTUX YAApHBIX HHCTPYMEHTOB - HE MeHee 150 MM.

Ha TtounmnbHOM cTaHke HEOOXOIUMO pPaboTaTh TOJBKO B 3allUTHBIX Oukax. [loBepXHOCTS,
NOJUIEXKAIYI0 OOJUIIOBKE, OYMIIAIOT OT JKUPOBBIX ISATEH C MOMOLIBIO KUCIIOT, COOII0Aas 0CO0YI0
OCTOPOKHOCTh: HCIOJIB3YIOT COJISTHYIO KHCIOTy cnaboil koHueHTtpauuu (3%-Hyto), Ipu
pa30aBiIeHNH KUCIIOTY BIMBAIOT B BOAY, & HE HA000OPOT, YTO MCKIIIOYAET pa3OpbI3TUBaHUE KUCIOTHI
U IpegynpekaaeT BO3HUKHOBEHHE OXOroB. Ilomemenusi, rne paloTaloT ¢  KHUCIOTOM,
IPOBETPUBAIOT.

ByThIIKM € KUCIOTONM XpaHAT U NMEPEHOCAT B IUIETEHBIX KOp3MHAX. VX ycTaHaBIMBAIOT HA IOy
(B onuH psn). Kaxayro OyTbuib cHaOXkaroT OMpPKOM, Ha KOTOPOH YKa3aHbl HAMMEHOBAHUE KUCIOTHI U
ee KoHueHTpauus. Ilpu po3nuBe KHUCIOTHI Ha TOPJBIIIKO OYTBUIKM HAJAEBAIOT HACAJAKY WIIH
HOJIB3YIOTCS BOPOHKOW - 3TO Mmpeaynpexkaaer pa3opsisruBanue. Ilycteie OyThUIM M3-1I0A KUCIOTHI
XPaHAT C TEMH K€ MEPaMU IPEJOCTOPOKHOCTH, YTO U TIOJIHBIE.

Beromb, HaMOYEHHYIO KHCIIOTOHM, HENb3s OpaTh HE3alMIICHHBIMH pykamu. Bo wn3bexanue
0’KOTOB €€ HAMATBHIBAIOT Ha KOHEL JCPEBIHHOTO CTEPIKHSL.

[Ipu pabGoTe Ha BBICOTE MOJIB3YIOTCS MOAMOCTSAMU U CTPEMSHKaMU. 3amperiaercs MpUMEHSThH
BMECTO HUX CJIy‘-I@.fIHBIG OIIOPHI. I[JISI OCBCIICHUA MECTa pa60T1>1 HCIOJIB3YIOT HCPCHOCHBIC
CBETWJIbHUKHU C JIAMIIOYKOW B 3aIllUTHOM CETKE M C AIEKTPUYECKHUM IPOBOAOM, 3aKJIIOUEHHBIM B
PE3MHOBBIN 1IIaHr. Takue CBETUIBHUKU pacCUMTaHbl Ha HANpsDKEHHE TOKa He Bole 42 B, a mns
paboThl B CHIpBIX TMOMeNeHUsAXx - He Oomee 12 B. Ilogkmiouaromme BHWIKH TEPEHOCHBIX
CBETHJIbHHKOB JOJDKHBI OBITh TakOW KOHCTPYKIMH, KOTOpas MCKIo4ana Obl BO3MOXKHOCTb
BKJIIOUCHHS X B CETh HampskeHneM Bhilie 42 B. [logkiroyaTs NEpeHOCHBIE CBETUIILHUKHU, PYYHBIE
MAaIIUHBI (3JIEKTPUPHUIIMPOBAHHBIA HHCTPYMEHT) B DJIEKTPUUYECKYIO CETh MOCPEACTBOM CKPYUHBAHUS
OT'OJICHHBIX KOHIIOB ITPOBOJIa 3aIpeLIaeTcsl.

DJieKTpoJsiamnibl HanpsbkenrueM 127-220 B mojaBemmBaroT Ha BeIicOTe HE MeHee 2,5 M. Ecim 310
TpeOOBaHUE HEBBITIOJIHUMO, TO HANPSHKEHUE OCBETUTENHLHON CeTH JOJKHO ObITh 42 B. 3anpemaercs

MCHSTDH SJICKTPUYCCKHUEC JIAMIIbI IO HAIIPAXKCHHUEM.

K pabote ¢ pyuyHbIMH MallIMHAMH JIOITYCKAIOTCS JIUIA, IPOLIEAIINE ClienaabHOe 00yUeHue.



PaboTathb ¢ 31eKTpuUIMPOBAHHBIM HHCTPYMEHTOM 1011 HanpspkeHneM 220-127 B paspermaercs
TOJIBKO B JUAJIEKTPUYECKUX IepuaTKax, rajollax WIH CTOs Ha PE3HMHOBBIX KOBpPHMKAaX, WIH C
BKJIFOUEHHBIM B CETh 3alUTHO-OTKJIIOYAIOUIUM YCTPOHCTBOM.

3anpeniaerca padoTaTh HEUCIIPABHBIM 3JIEKTPOMHCTPYMEHTOM. BKitouaTh 31eKTpOMHCTPYMEHTHI
B JJICKTPUYECKYIO CETh JOMYCKAeTCs TOJNBbKO IITENCEeNbHON momymydToil umu Buiakoi. Hembss
JIEpkKaTh BJIEKTPOUHCTPYMEHT 3a MPOBOJ, KAacaTbCsi €ro BpAIIAIOIIUXCA YacTel WM 3aMEHSTh
PEXYIIMI UHCTPYMEHT 10 TIOJTHOW OCTaHOBKH JIBUTATelNs. 3alpeliaeTcss HATsITUBaTh U Meperudarhb
MpoOBOAA  DJIEKTPOMHCTPYMEHTA, JOMYCKaTh HMX IIEPECEUYCHHE C Ta30BbIMU  IIUIAHTAMH,
JNEKTPUYECKUMU KalelsiMH, CTaldbHBIMU KaHaTtamMu. [lpu mnepepbiBax B paboTe HHCTPYMEHT
OTCOEIUHAIOT OT IUTAIOMICH CETH.

6. TEXHUKO-OKOHOMUWYECKHUE ITIOKA3ATEJIN

Tpynossie 3aTpatbl.Hopma epemenus yen-4 Ha BeicBepiarBanue 100 oTBepcTuil B INIMTKAX:
TJ1a3ypPOBAaHHBIX MEXaHU3UPOBAHHBIM CITOcOOOM - 0,6, BpyuHyIo - 1,95;

HerJa3ypoBaHHBIX MEXaHU3UPOBAHHBIM criocoboM - 0,75, BpyuHyio - 2,5.

Hopma évipabomkuna 1 yen-aH Ha BHICBEPIMBAHUE OTBEPCTHI B IUIMTKAX, LIT.:
TJ1a3ypPOBAaHHBIX MEXaHU3UPOBAHHBIM cIlocoOoM - 1333, Bpyunyto - 410;

HeTJIa3ypOBaHHBIX MEXaHU3UPOBAHHBIM criocoOoMm - 1065, Bpyunyto - 320.

IIpumep pacueTa HOPMATUBHON MOTPEOHOCTH MJIUTOK JJIA HACTHIKH 10J1A € MOMTYYHOH
YKJIAAKOH IJIMTOK MAKETHBIM CIOC00aM
WM BUOPOBTANIUBAHMEM B COOTBETCTBHM C 32JJAHHBIM PHCYHKOM

2
CHauana onpeenstoT pacXxo/1 INMTOK Ha 1 M mona u Ha 1 M ppuza. [Inutku, npuMbIKaromme K
¢pusy (TpeyroipHble, YEThIpEXIPaHHbIC - TOJOBHMHA UIECTUTPAHHBIX, MATUTPAHHbBIC - IOJIOBHHA
MIECTUTPAHHBIX ), YIUTHIBAIOT BMECTE C (PU3OM.

2
Jnmunaa ¢pusa paBHa nepumeTpy nosna. [lnomans mautok, M, TpeOyeMbIxX 1st Gpu3a, BHIYUTAIOT

us3 O6H.I€I>i jionaay 1mojia, a Ha OCTaBIIYKOCA OCHOBHYIO IUIOIIAAb ITIOJIa ACJIAKOT PACUCT OTACJIBHO,
IMOCJIC YCro CYMMHUPYIOT IIIOINAAb IIJIMTOK IJId (1)p1/13a " AJ11 OCHOBHOI'O (1)OHa.

2
B nomemennn miomaneio 100 M (anuHa gpusa 50 M) Hy)KHO HAaCTEIUTH MOJ U3 KBaJApPaTHBIX
muTok 100x100 (THm 5) po30BOrO M KENTOTO LBETA U TPEYTOJBHBIX TUIMUTOK (TUM 17) jKenToro



IBETA.

2
1. Ha 1 m ¢pusa tpedyercs: 10 mwr. rumrok kBagpatHsix - 0,1 M , a Ha Beck dpus - 0,1-:50 =5

2
M IUTUTOK PO30BOTO I[BETA; TPEYTOIBHBIX IUIUTOK, MpUMBbIKatomux K ppusy: 0,035 x 50 =1,75m

IINIMTOK JKXCJITOI'O IBCTA.

2
Bcero s ycrpoiictBa 50 M ¢puza HeoOxomumo 6,75 M, T.e. 500 mIT. KBaApaTHBIX MIUTOK
po3oBoro 1Beta u 350 mT. TPEYTONbHBIX TUIMTOK JKEITOTO I[BETA.

2 2 2
2. Obmas twiomanbk ocHoBHOro ¢oHa 6e3 dpuza: 100 M - 6,75 m = 9325 m . U3 HEX

MOJIOBMHA KBAJIPATHBIX IUIMTOK po3oBoro nsera 93,25:0,5= 46,625 M ¥ CTOJIBKO k€ KBaJpPaTHBIX
ILUIMTOK JKEJITOrO I[BETA.

[ToTpeOGHOCTH B INIUTKAX:

KBaJIpaTHBIX IJTUTOK PO30BOIO I[BETA - S M 171 ppusa u 46,625 M - 1711 OCHOBHOTO T0J1a;
KBaJIpaTHBIX TUIMTOK XEJITOTO 1BeTA - 46,625 M |

TPEYTroJIbHBIX IIUTOK JKEJITOro 1Bera - 1,75 m

CrnenoBaTenbHO, OOIINN PACXO] TUIMTOK cOcTaBiseT: 46,6252 +5+ 1,75 =100 m

ONEKTPOHHBIN TEKCT JOKYMEHTa
noarorosiieH 3A0 "Kozgekc" u cBepeH 1o

Marepuaiam, NpeaoCTaBiIeHHbIM [[eMbsiHOBBIM A.A.



