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0O6Lwue nonoxkeHus

LUenb n 3agaum npakTnkyma

Lienblo npakTrkyMa SIBISIETCS CUCTEMATM3aLMS, 3aKPErIEHNE U pacllMpPEHNE TEOPETUYECKMX 3HAHWUIA MO
ONCUMMIIMHE U MPUMEHEHUE UX MPU PELLEHNN KOHKPETHbIX KOHCTPYKTUBHO-TEXHOMOMMYECKMX 3aiay.

3agaym nNpakTuKyma

- Hay4nTb CTyZIEHTa pa3pabaTbiBaTb TEXHOMOMMYECKME MPOLIECCH PEMOHTA M BOCCTAHOBJIEHUS Y3-
JIOB U AeTanel MallvH;

- HayuyuTb NPUMEHATb OBLLEHayYHble, OBLIETEXHUYECKME U CrELMalbHblE 3HAHUS ANS PELIEHUS] KOH-
KPETHbIX MHXEHEPHbIX BOMPOCOB;

- [aTb MPaKTUYECKME HaBblkM B pa3paboTKe HOBbIX MM COBEPLUEHCTBOBAHUM CYLLECTBYIOLIMX
TEXHOIOMMYECKMX NMPOLIECCOB PEMOHTA MalliWH, NMPY UCMOIb30BaHUM TUMOBbLIX TEXHOIOMMYECKMX MPOLIECCOB, B
pabote ¢ FOCTamu, CrpaBoOYHOM MTEPATYpPOM, HOPMATUBHO-TEXHUYECKOW AOKYMEHTALIMEN.

- YMETb MPUHUMATb KOHCTPYKTMBHO-TEXHOIOMMYECKME PELLIEHNS;

- BbISICHUTb CTEMNeHb MOArOTOBMIEHHOCTU CTYAEHTa K CaMOCTOSITENIbHOM paboTe B YCIOBUSIX COBpE-

MEHHOIo NPou3BoOACTBa, NpoLecca HaykKn N TEXHUKN.

TemaTuka, cocTaB U 06beM NpaKTUKyMa

TeMaTuka NpaKTMKyMa BK/IIOYAET BbINOMHEHME 3-X NlabopaTopHO-NpakTuyeckux pabot. B nepsoi pabo-
Te — pa3pabaTbiBaeTca TEXHOMOrM4yeckas cxemMa cbopku u pasbopku ysna, Bkatodatowas 10-15 getanen, Bo
BTOpPOM paboTe — pa3pabaTbiBaeTCsi TEXHOMOMMYECKMI NPOLECC BOCCTAHOBNEHNS AETanM U NPOBOAUTCS pacyeT
PEXMMOB BbIGpaHHOTO METOAa BOCCTAHOB/EHUS; B TPETbEN paboTe — pacKpbiBAaeTCs CYLUHOCTb M TEXHOMornye-
CKME BO3MOXHOCTM OAHOrO M3 METOAOB WM BOCCTAHOBNEHUS| AETanell WM MOBbILEHUS 3KCMIyaTaLMOHHbIX
CBOWCTB NMOBEPXHOCTHOIO C/I0S AETANEN.

MpakT1KyM NpeaycMaTpyUBaET BbIMOHEHWE Creayowmx nabopaTopHO-NpakTuyeckux pabor.

1 Pa3paboTka TEXHONOrMYECKOM cxeMbl pa3bopku un cbopkm CE — 6 4Yacos;

2. Pa3paboTka TeXHOMOrMYyeckoro npouecca BOCCTAHOBNEHWUS AeTanein: cnocobom HannaBku — 6
Yacos;

3. AHanu3 CyWHOCTU U TEXHONOMMYECKUX BO3MOXHOCTEN METOAa BOCCTaHOB/EHUSI AETanM MM No-
BbILLIEHMSI SKCMyaTaUMOHHbIX CBOMCTB MOBEPXHOCTU — 4 vaca.

WcxoaHble aaHHble ans nabopaTopHO-NpakTuyeckunx pabor.

NcxoaHbIMKM faHHBIMK AN nabopaTopHO-NpakTUyeckmx paboT Cyxar:
- yepTexwu arperata, y3na Wi geTtanu, Afsi KOTOPON NPOEKTUPYETCS TEXHONOMMYECKMI NpoLecc.
- 3afjaHve npenojasBaTens NpoaHanu3upoBaTb OAVMH M3 METOAOB, BOCCTAHOBMIEHWUS WM MOBbILLEHUS

3KCMyaTauUOHHbIX CBOWCTB NOBEPXHOCTN AETalIN.

Mopsgok nonyyeHust 3agaHusA, BbIMOJIHEHMS U OTYETHOCTU MO J1IabopaTopHO-NPAKTUYECKUM
pa6oTtam.

MNcxoaHble MaTepuanbl M 3ajaHue BbIAAETCS MpenoaaBaTesieM Ha MepBOM 1abopaTOPHO-NPaKTUYECKOM
3aHSATUN.

J1TabopaTopHO-NpaKTUYeckne 3aHATUS MOCBSILLEHHbIE pa3paboTke TEXHOIOMMYECKUX MPOLECCOB MPOBO-
ASTCS B ClefytoweM nopsake.

BHauane npenojaBaTesiEM U3NlaraeTcd, LUennm U 3agayn 3aHATUA. Ha NpUMeEpPE pacKpbliBa€TCA METO-



[MKa BbIMOJIHEHUS MPAKTUYECKON paboTbl. 3aTeM CTyAEHTbl NpUMEHUTENbHO Kk cBoelt CE 1 aeTanu, noa pyko-
BOACTBOM MpenoaaBaTefisl, PELLaloT MOCTAB/IEHHYIO Nepea HUMM KOHCTPYKTMBHO-TEXHOMOMMYECKYHO 3adady.
Odopmnenne nabopaTopHO-NpaKTnyecknx paboT CTyAeHTbl OCYLLECTBASIOT BO BHEAyAUTOPHOE BpeMsSl CaMOCTOSI-
TENbHO Ha IncTax A4 B BUAE OTYETa MO NabopaTopHO-NpaKTUYECKNM paboTaM No AUCUMIMIIMHE.

J1TabopaTopHO-NpaKTUYECKOE 3aHATUE, MOCBSILLEHHOE METOAAaM BOCCTaHOBSIEHUSI WM MOBbLILLEHUS 3KC-
MnyyaTaUMOHHbIX CBOMCTB MOBEPXHOCTU AETanen, NpoBoaMTCs B hOpMe CEMMHAPA, Ha KOTOPOM CTYAEHTbI B BUIE
Npe3eHTaumMn NpeacTaBsioT CYLWHOCTb M TEXHOMOMMYECKME BO3MOXHOCTM MpPOaHan3nMpoBaHHbIX UMK, B
COOTBETCTBUM C 3aAaHMEM MpenoaaBaTensi, METOAOB.

PedbepaT No aHanM3y CYWHOCTM U TEXHOMOMMYECKMX BO3MOXHOCTEW METOJa BOCCTAaHOBJIEHUS WK
MOBbILIEHMS] SKCM/TyaTaLUMOHHbIX CBOWCTB [ETanemn ABnseTcs OfAHUM U3 pa3fesioB OTYeTa.

OtyeT no nabopaTopHO-NpakTUyYeckuM paboTaMm NpvHMMaeTCs npenoaaBaTeneM Ha nocneaHeM nabopa-
TOPHO-MPAKTUYECKOM 3aHSITUM [0 3K3aMeEHa Mo COOTBETCTBYIOLLEN ANCLMMIIMHE.

MeToauKa 1 NoCNeaoBaTENbHOCTb BbIMOJIHEHWUS TabOPaTOPHO-MPAKTUYECKUX paboT

MpakTnueckasa pabora N21
PA3PABOTKA TEXHOJIOMMYECKOW CXEMbI PA3EOPKWM W CBOPKU CE

enb paboThbl

1. N3yunTb NOHATMS O TEXHOMOMMK pa3bopku u c6OpkM COOPOUHbLIX eANHUL.
2. Hayuutbcs paspabatbiBaTb TEXHONOMMYECKYO cxeMy pa3bopkun n cbopkmn CE 1 oopMmnsTb ero B Buae
TEXHONOMMYECKON CXEMBI.

McxoaHble AaHHbIE

McxoaHbIMM AaHHBIMK AN1st pa3paboTky TEXHONOMMYECKON cxeMbl COOpKM (pa3bopku) SBSIOTCA:

- CBOPOYHBIN YepTEX M3aenms co cneundukaumeit;

- TEXHWYeCcKne ycnoBusi Ha c6opky (pa3bopKy) C ykasaHMeM MOCAA0K COMPSHKEHHbIX AeTanen, pe-
XXWMOB UCMbITAHMS U3AENNUS, TEXHONOMMYECKME MHCTPYKUMKU Ha noabop Aetane, cOOpKy, KOHTPOSb U pery-
NMpoBKy conpsbkeHuin unu CE;

- MporpamMMa peMOHTUPYEMbIX U3AENUM.

KpoMme pokymeHTauuu, xenatenbHO MMeTb obpasel m3aenuns, Ha KOTOPOM MOXHO 6b110 6bl Bbl-
NONHWUTb NPOBHYO pa3bopky UM c6opKy No paspabaTbiBaeMol TEXHOMOMMYECKON CXEME.

Mopsaaok BbinonHeHMs paboTbl

1 W3yunTb c60POYHbLIV YEPTEX U MPUIAraeMble K HEMY TEXHUYECKUE YCITOBUS Ha COOpKY.

2. Pa3paboTka CTPYKTYpHO-TEXHOMOMMYECKOM cxeMbl pasdopku CE.

PaspaboTka CE B LeNOM OCYLIECTBNSIETCS B ONPEAENIEHHOW NMOCNeA0BaTeNIbHOCTU, KOTOpasi onpeaens-
€TCS KOHCTPYKUMEN M3AENMS, a TaKKe MporpaMMol pEMOHTHOrO MpeanpuaTUs U ee 0AHOPOAHOCTbIO B OTHO-
LWEeHNN TUMNOB M MapoOK PEMOHTUPYEMbIX MALUMH.

Mpy pa3paboTke cxeMbl pa3bopkK CTaBUTCS 3aAada pacy/ieHUTb 3aZaHHbIi y3en Ha COCTaBHbIE 3/1EMEH-
Tbl TakKMM 06pa3oM, 4Tobbl MOXKHO 6bI10 OCYLECTBUTb pasbopky

HanbosblIEro KONMYeCcTBa 3TUX 3/IEMEHTOB HE3aBMCMMO OAHOr0 OT ApYroro (napannensHo).

Takoe pacufneHeHue JaeT BO3MOXHOCTb MpW OpraHM3aumm peMOHTHbIX paboT 060CHOBaHHO 3akpe-
NUTb T€ U ApYrne PeMOHTHble paboTbl 338 KOHKPETHbIMU UCMONMHUTENSMMU.

CxeMy pa3bopKku CTPOST TaK, YTO6bl COOTBETCTBYIOLIME COOPOYHbIE eANHULbI Oblfiv NPEACTABEHbI B HEW

B TOM MOpsiAKe, B KOTOPOM 3TW 3/IEMEHTbI NPeACTaBASETCS BO3MOXHbLIM CHMMaTb Mpu pa3bopke y3na. CE u



[eTanun M306paxaloT Ha CXeMe B BuAEe MPSMOYrOSIbHUKOB C YKa3aHMeM MHAEKCa, HaMMEHOBaHWS U KOMMYeCTBa
3NeMEeHTOB. MpsSMOYronbHUK, U306paxarowmini C6OpPoYHYO eavHULY Anst 60MbLIeN HarNaaHOCTU MOXHO BbIAEUTb,

0603HauMB ero KOHTyp ABOMHOMN NuHWen (Puc 1).

HaumeHoBaHue feTainu

a) lecrepust Benomast
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Puc 1. — YcinoBHoe o603HaueHne Ha cxeme pa30opku oObeKTa: a) — JeTallu,
0) — cOopoUHON eAUHUIIBI B COOPKE; B) — OTHOBPEMEHHOTO CHATUS ABYX AeTajeh mpu
pazdopke.

Ha cxeMe NpsIMOYrofibHUKW, XapakTepusyolme cOopoUHbIE eAMHULbI, PEKOMEHAYETCS pasMeLlaTh CeBa,
a AeTanu crpasa no XoAy JIMHUMN.

Hauanom pasbopku siBnsieTca cbopoyHasi eaMHMua, a KOHUOM - 6a3oBas AeTanb. [ns npuMepa paccMoT-



PUM NEPBUYHBIN Ban KOPObKM nepeaay aBTomMobuns (Puc 2).
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MoMeHTOM S0HM He Medee

1. Jomyckaercs cOOpka pONMKONOALIUITHHKA CO
cBOGO/IHBIMU PONTMKAMH C IPUMEHEHHEM COJTU0NA

2. Iocneanuii posuk (3aMbIKarOLIWii) YCTaHABIMBAETCS

C TOpL@, MOCJIE 4EerO POAUKH HE JOJKHBI BLINAAATh.

3. Ilocnennuil poauK JONKEH YCTAHABIHBATLCA CBOOOJIHO,
0e3 Harsra. [Tocse ycTaHOBKH MOCIEIHEro posinka cpasy
YCTaHABIMBAETCSA CTONOPHOE KonbLo. B kaxknom noa-
IMIUITHUKE JTODKHBI OBITE POJIMKH TONBKO OIHOH IPYIIIIbI.

Puc 2. MNepBUYHbLIN Ban KOPObkM Nepeaay aBToMobuns B cbope

1 - NepBWYHLIV Ban; 2 - ranka; 3 - CTONOPHOE KOMbLO; 4 - WAPUKOMOAWMMHUK

paavanbHbIi OAHOPSIAHBIN; 5 - KOMbLO CTOMOPHOE; 6 - ponuk 8x20.

B oTuere paetcs KpaTkoe onucaHue pasbopku. Pasbopka paccMaTpuBaeMoro ysna npousBoamuTcs B Cre-
AyIOLLIEN NOCNEea0BaTENbHOCTH:

OTBEpPHYTb raiKy LUAPUKOMOALUMIHUKA 2, CHATb CTOMOPHOE KOMbLUO 3, BblHYTb LUAPUKOMOALUMMHUK 4,
CHSITb CTOMOPHOE KOMbLO 5 U BbIHYTb PONIMKU U3 PONMKOMOALIMMHMKA 6.

ObpazeL TEXHOMOMMYECKON CXeMbl pa3bopkn NpeacTaBneH Ha Puc 3.

KonnyectBo pabounx MecT onpeaensieTcsi NporpaMMoit KOHKPETHOrO PEMOHTHOMO NPeanpusTUst U Tpyao-

EMKOCTbIO BbINOJIHEHUA NEPEYNCIEHHbIX onepau,wﬁ.



Ban nepeuuHbiii kKopoOku
nepeanay B cbope

Chb. 00.00 1
["alika wapuxonoAlIMIIHUKA
2 1
KouneLo cronopHoe
3 1
[MTapukonoAIMHIHUK
4 1 Kosblio cronopHoe
5 1
Ponuxk 8x20
6 10

Ban nepsuunblit

Puc.3. TexHonornyeckas cxema pa3bopku Bana nepemMyHOro B cbope

[MpakTnyeckne pekoMeHaaLUmnmy No BbIMNOJHEHUIO pa3bopkn obpasla nsaenums.

Paz6opky HeEO6X0AMMO BbIMOHSATL B CTPOroi NOC/eA0BaTENbHOCTH, NPEAYCMOTPEHHOW TEXHONIOMMYECKUM
pernameHToM. OCHOBHbIE MPMEMbI M MPUHLMMbLI Pa360PKM 3aKIIHOYALOTCA B CNIEAYHOLLEM:

C60poYHblE eAMHMLBI Pa3dbupatoT HEMOCPEACTBEHHO Ha MecTe obLuel pa3bopku, a TakKe MecTax UX pe-
MOHTa ¥ C6OPKM B COOTBETCTBUM C TEXHOIOMMUECKON CXEMOM.

CHavana CHMMaloT AeTanu, KOTopble IErKO MOXHO MOBpeanTb (HarHeTaTeslbHble TPyOKM, WTaHMM, pblya-
M, TArM u gp.). 3aTeM AEMOHTUPYIOT OTAENbHbIE COOPOYHbIE Y3/bl, KOTOPbIE Pa3bMpatoT Ha Apyrnx paboumx Mec-
Tax.

MpU CHATUM KPYMHbIX AeTaneil, 3akperyieHHbIX 60MblUMM YACIOM 6O/TOB, BO-U36EXaHUM MOSIBIIEHMS
TPELLUMH CHaYarna OTrycKaloT Ha Non-060poTa Bce B6OMTbl U ralku U TOMbKO MOCNE 3TOrO MX BbIBEPTHIBAIOT.

3ap)kaBeBLUME COEANHEHWS Nepeq OTBEPTLIBAHMEM CMAYMBAOT KEPOCUHOM.

Mocne pasbopkn KpenexHble AeTanM yKIaAblBaloT B CETYATble KOP3WHbI ANS NOCNEeAyIOLWENA NMPOMbIBKY.
He paspeluaetcs npuMeHaTb 3y6Mno n MOIOTOK A/l OTBEPTbIBAHUS 6ONTOB, raek, LWTYLEepoB M Ap., Tak Kak 3TO

MOXET UX NOBPEANTD. ®MacoHHbIE ranku u WTyLepa OTBEPTbIBAOT CrneunasibHbIMK Kto4aMu.



3anpeccoBaHHblE AeTann CHUMAIOT NOA NMPECcCOM WM C MOMOLLBIO CbEMHUKOB M NPUCNOCco6neHwit. B oT-
[enbHbIX CnyYasiX, WTyLepbl, BTYJIKM U OCK MOXHO BbINPECCOoBaTb CreLuanbHbiMU BbIKOMOTKAMU C MeHbIMU Ha-
KOHEYHMKaMM M MOSTIOTKaMM C MeaHbIMK balikaMmu.

Mpn BbINpeccoBKe MOALIMMHUKA M3 KOpryca yCuive MpUKNagbiBaloT K HApYXKHOMY KOMbLy, @ C Bana K
BHYTpPEHHeMy. 3anpeLlaeTcs UCNo/b30BaTh YAAPHbLIA UHCTPYMEHT.

CHsTble fieTanm XenaTesbHO YKNaAblBaTb Ha CTENNaXW U NpUCnocobneHns Ans TpaHCMOpPTMPOBaHUS Ha
MOMKY, TaK 4YT0bbl HE NOBpeaNTL paboune NOBEPXHOCTY.

Henb3s pa3bupatb Aetanu, KOTOpble nNpu M3roToBneHnu obpabaTtbiBatoT B c6ope (KPbIWKM KOPEHHbIX
NOALMMNHMKOB € 6/10kaMmn 1 Ap.). KpoMe 3Toro, 3anpewaeTcs CHUMaTb AeTanu, Noanexalime COBMEeCTHOW 6anaH-
CMPOBKe, a TakxXe MNpupaboTaHHble Mapbl AeTanei U rogHble Ans AanbHenwen paboTtbl (KOHMYECKUE LeCTepHU
rNaBHON Nepefayu, WeCTepHN MaciIsHbIX HAcoOCOB 1 Ap.). [leTanu, He noanexalume 06CnyXmMBaHuo, MeTST, CBS-
3bIBAlOT MPOBOJSIOKON - BHOBb COEAVHSAIOT 60MTaMu M YKNaAbIBAOT B OTAENbHYIO Tapy MM COXPaHSIIOT MX KOM-
NIeKTHOCTb APYrMMK criocobamu.

3. MocTpoeHune TexHonornyeckor cxemol coopkm CE.

TexHonornyeckas cxema cH60OpKM, KakK M CTPYKTYPHO-TEXHOMOrMJeckas cxema pas3bopku npeactaBnsieT
cobovi BCrioMoraTesibHbIA TEXHONOrMYECKUA JOKYMEHT (HE BXOASILUMI B YMCIIO JOKYMEHTOB 06a3aTeNbHOW TEXHU-
YeCKOoM OKYMEHTaLMW, KOTOPbIM B rpacnyeckoM BUAE MOKasbiBaeT:

- NOCNeaoBaTENbHOCTb COEAVMHEHUS AeTanen 1 COOPOYHbIX EAVHULL BXOASILUMX B U3LENWE;

- cocTaB COOPOYHbIX eAVHUL, BXOASLUNX B U3OENNE;

- BbIMOJIHEHME Onepaumii, He CBA3aHHbIX C NPUCOeAMHEHVEM AeTanen u COOpPOYHbIX eanHuL (KOHTPOSb,
perynmpoBka, 3a/MBKa Macna unm paboumx XXMAKOCTEN, OKpacka, YrNakoBKka 1 ap.)

TexHonornyeckas cxema cbopku npegHasHadveHa ans:

- pacKkpbITUS CTPYKTYpPbl U3AENMSI U BO3MOXHOCTU MPUMEHEHNS Y3/T0BOM COOPKM;

- chopmManmsaumnm 1 anropuTMM3aummn paspaboTKy TEXHOMOMMUYECKOro npouecca cbopku;

- OLEHKMN KOHCTPYKLMMN U3AEMNS C TEXHONOMMYECKOM TOUKM 3peHus.

[ns NpoeKkTUpOBaHUS TEXHOMOMMYECKOro npouecca cbopku Havbonee npvemnemoit hopMoin TEXHOMOM-
YecKoW cxeMbl COOpKM, ABNSETCS CxeMa obecneunBatoLlasl paHXXMpoBaHMe COOPOYHbIX eAMHUL, MO YPOBHAM U MO-
psinkaM. Tpy COCTaBNEHUM TaKOW TEXHOMOrMYECKOM CXeMbl COOPKM MCMONb3YIOT Takke psia hopManm3aumoHHbIX
OnMCaHWi 1 0603HaYEHNIA.

1. C6opouHble eanHuubl (CE) BXoasilume B n3genve MMeKoT pasHble nopsiaku, HaunHas ot 0 go N. CEO -
cbopoyHas eavHuLa HyneBoro nopsiaka, NpeacTaBnseT cobon

npeaMeTbl He Tpebylowme cOopky, K HAM OTHOCATCS AeTanu, NOALMMHUKA, U3Aerms, NocTynarwme Ha
cHOpKy CO CTOPOHbI (MOKYMHbIE UK cobpaHHble B ApYrUX NoapasaeneHusx).

2. Mopspok c60poYHOM eanHMUbI BCeraa Ha eavHuuy 6onblue MakcuMarnbHOrO Nopsiaka, BXOASIUMX B Hee
3/1EMEHTOB.

Mpu onpeaeneHnn nopsiaka c6opoOYHON eanHMLbI HEOBXOAMMO YUMTbIBaTbL CieaytoLee:

- Mpy coeavHeHWN Ntobol ouepedHoN AeTany K COOPOYHON eanHULIbI NOPSAOK COOPOUHON eaMHULIbI He
nosbiwaetcsa (Puc 4a, 6).

- cbopoYHas eaHMLa NEPEXOAUT Ha CleayoLWMiA YPOBEHb TOJBKO NOCE COeAMHEHNS] COOPOYHbIX eaVHML
aHanornyHoro nopsaka (Puc 4s).

I'IpaBMna onpeaeneHna nopaaka C60p0l-IHbIX eavHML B 06LLeM BMae MOXHO 3anucaTb B BUAe:
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CE1= Z CEO; ; CE2 = z CEl;; CEN= Z CE(N —1);;
i=1 i=1 i=1

a) CEO, CEO, CEO,
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CE0, CEO, CEO3
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Puc 4. Cxema popMmpoBaHus nopsiaka cOopoYHbIX eanHUL

CE1,

CE2,

Ans onucaHusi C60pOYHbIX eAVHWL, B PaHXUPOBAHHOW TEXHONMOMMYECKOM CxeMe CO0pKM MCMonb3yeTcst

NPSMOYroNbHUK, NMPeACTaBeHHbIN Ha Puc. 1.

3. B TexHoMormyeckom cxeme c60pkM UCMosb3yoTca cieaytolme hopMann3aLMoHHbIe 0603HaUYeHns aen-

CTBUI, CBSA3aHHbIX CO COOPKOW 3NEMEHTOB U3AENNIA:

- npucoeanHeHne c6opodHoi eamHnbl (Puc. 5a) 0603HAYaEeTCa CTPENKOM Ha [aHHOM YpOBHE COOpKM C

HyMepauvei nepexoaa;

- NpucoeavHeHne cbopOYHOW eanHMLbI C AONONHUTENbHBIMU AeNCTBUSMU (PUC .56);

- BEWCTBUSI He CBSA3aHHble C NpUCOoeaMHEHNeM COOPOYHOW eanHULbI M NpeaycMaTpyBatoLme perympoB-

KY, M3MEpEHWE, UCMbITaHWe, 3anosiHeHWe paboumMMmmn cpeacTBamu, 6anaHCMpOBKY, OKPAcKy, YMakOBKY WM Apyrve

(Pwc. 5B);

- NPOMEXYTOoYHasi pa3bopka Mpy UCMOMb30BaHNM PErYIMPOBKM C MOMOLLLIO HEMOABMXKHOIO KOMMEHcaTopa

(Pwuc. 5r).
JInHuns obueit cbopku 7
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Puc. 5. TexHonornyeckas cxema cbopku

nOCTpOEHVIe TEXHONOMMYECKON CXEMbI C60pKVI Ha4yMHaeTCAa C NoOAroToBKW Nnongd, Ang 4ero Ha JUCTe npo-

N3BOJIbHOM ANMHbBI MPOBOAAT NOPU3OHTAasIbHbIE JIMHUN, 0603Havatowwme YPOBHU C60p0‘-IHbIX eavHuy. Ecnu Heums-

BECTHbl COOPOYHbIE €AMHULbI KaXKAOro0 YPOBHS, KOTOpble MOryT BCTPETUTLCS MPY MPOEKTUPOBaHUM, crieayeT

B3Tb UX C 3aMacoMm, BK/touas obLuyto cbopky. Mpu NOCTPOEHUM TEXHONOMMYECKOW CXEMbI COOPKW BMOJHE AOMYC-

KaloTCA HE3aNnoJIHEHHbIE YPOBHU BbICLLMX MOPAAKOB.

MocTpoeHne TEXHOMOMMYECKON CXeMbl CHOPKM HAUMHAETCS C TOro, YTO M306paxkaeTcs 6a3oBas AeTaslb,

KOTOopasi OTrnpaBnsieTcss Ha o6lyto cOopKy. 3aTeM K 6a30BOI AeTanu Ha yYpoBHE 06LLeN cOOpKU MPUCOEAMHSIIOT

Nnpo4yne aNneMEHTbI B 0O4EPENHOCTH, MCXO,U,FILLLei/JI M3 NPOCTOTbl COEANHEHUA, NMPU 3TOM XKENATENbHO NMPUCOEANHATDL

nobyto aetanb, Noka cobupaemas cbopoyHas eanHuLa He 06pocia NMPoOYMMKM SIEMEHTaMN.

MpvMep NOCTPOEHMSI TEXHONOMMYECKOM CXeMbl COOPKM NMEPBUYHOIO Basia KOPObKM nepeaay npeacraBneH

Ha

Puc.

6.
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Puc. 6. TexHonormvyeckasi cxeMa cbopkv Basa nepBUYHOIO KOPOBKM nepeaay



4. CoCTaBneH1e NepeYHs NepexXoaoB Y3/10BOW M 0b6LLel CO0pKU.

MepeyeHb NepexoaoB HEOBXOAMMO HauMHaTb C NEPEYNCSIEHUSI NEPEXOAOB 0bLLei COOpKU.

MepeyeHb NepexosoB y3/10BOW COOPKM BbIpaXaeTcsl B NEpeYNCIEHNN NepexoaoB CO60pkU B NOCNEA0BaTENbHOCTH
YCTaQHOBKM COOPOYHbBIX €AMHUL, COOTBETCTBYIOLLErO nopsiaka Ha oblueit cbopke ¢ ux packpbitueM BrioTb Ao CE nepsoro

nopsiaka CTPYKTypHasli CXeMa MOCTPOEHMSI MapLLPYTHOMO TEXHOMOMMYECKOro NpoLecca C6opku M3aenus NpeacTaBneHa Ha

puc. 7.
CE0, CEOQ, CEQ, CEQ, | | CEOs
w ) 4 CEI]_ \ 4 Y CElz
1 2
b 3 CE2,
! | CE
1 OO6was cbopka 2 s |1

Puc. 7. CTpyKTypHas CxeMa COCTaB/EHUSI NMePEYHsI MEPEXOAO0B Y3M10BOM M 0bLei cobopku

O6bwwas cbopka
1

2.

C6opka CE2
1

2.

Céopka CE1;.
1

2.

Cbopka CEL,.
1

2.




OnucaHve MapLIpyTHON TEXHONOrMM CO0PKM PacCMOTPEH Ha MpuUMepe TEXHONorMK cbopku Bana NepBUYHOIO
KopobkKn nepegay.
Obuwas cbopka
YCTaHOBUTb Ban NEPBUYHBIN.
CmasaTb ConMaonioM OTBEPCTUE MO POSIMKaM.
YCTaHOBUTb POJIUKM.
YCTaHOBUTb CTOMOPHOE KOMbLIO 5.
3anpeccoBaThb LLUAaPUKOMOALMITHUK.
YCTaHOBUTb CTOMOPHOE KOMbLIO.

HaBUHTWUTb U 3aTSHYTb ranKy.

© N o g A~ w N P

KepHuUTb CTOMOpHOE KOMbLO.



MpakTnueckasa pabora N22
PA3PABOTKA TEXHOJIOT'MYECKOIO MPOLIECCA BOCCTAHOBMIEHUA AETANIM C NCMNONb30BAHUEM
CNOCOBA HANJTABKU

Lenb pabotbl

1. V3yunTb MOHATMS O TEXHONOMMYECKOM MPOLIECCE BOCCTAHOB/IEHMSI U €r0 COCTABHbIX YACTSX;
2. O3HaKOMUTBCSA C OCHOBHbIMM MpPaBUiaM1 pa3paboTKM PEMOHTHOMO YepTeXa;
3. M3yunTb NopsiaoK pa3paboTKM TEXHONOrMUYECKOro NpoLecca BOCCTAHOB/IEHUS AETANEN;

4. HayuuTbcsa paspabaTbiBaTb TEXHONOMMYECKMI NPOLECC U OOPMIISTb €r0 B BUAE TEXHONOMMYECKON KapTbl.

[ns BbINONHEHUS 3TOM paboTbl NpenojaBaTeNieM Ha OCHOBaHWM YepTexa COOpPOYHON eAMHMUbl BblAaH-
HOW CTyAeHTy onpegenseTcs AeTanb ANs BOCCTAHOBNEHUS W onpeaensetca eé aedekT noanexawmi ycrpaHe-
HUIO cnocoboM Hannaeku. Janee meToanMyeckn paboTa BbINOMHAETCS B Cleaylolein nocieaoBaTeNlbHOCTY:

dtan 1. PazpaboTka peMOHTHOI0O UepTexa aertanun

PEMOHTHBIV YepTex BbINOMHAETCS B COOTBETCTBMM C YEPHOBMKAMM npeaycMoTpeHHbiMM TOCToM 2.604-
68 «uepTexu peMoHTHbIe» U OCT 70.0009.006-85 «YepTexu peMOHTHble. Mopsaaok pa3paboTku, COrnacoBaHus u
YTBEPXKAEHNA»

NcxoaHbIMW AaHHbIMU Ang pa3paboTKM peMOHTHOMO YepTexa SBASKTCA:

1)pabounin YepTex AeTanu;

2)TexHuyeckme TpeboBaHus Ha aedekTaumnio AeTanm;

3)AaHHble No BbI6OpY pauMoHanbHbIX CnocoboB ycTpaHeHUs AedeKToB;

4) TexHuyeckue TpeboBaHWa Ha BOCTaHaBNMBAEMYIO AeTarlb.

OCHOBHblEe NpaBW/Ia BbINOJHEHUS PEMOHTHbIX YEPTEXEN:

1) MecTa fgeTtanu, noanexaiwime peMoHTY (BOCCTAHOB/IEHMIO) BbIAENSIOTCS CMJIOWHON TOMCTOM OCHOBHOM
NMHWEN, OCTabHble — CMJIOLUHON TOHKON JIMHWEN;

2) pasMepbl U WX MpeaenbHble OTKOHEHWS, 3HAYEHVE LIEepOXOBaTOCTEN cCreayeT ykasbliBaTb TOMbKO ANS
BOCCTaHaBNMBAEMbIX 3/IEMEHTOB AeTasen.

3) Ha PEMOHTHbIX YepTexax U306paxatoTcs TONbKO Te BUAbI, pa3pesbl, CEYEHMUSI, KOTOpblE HEO6XOAWMDI
AN NPOBEAEHNS| BOCCTAHOB/NEHNS AeTau;

4)  pns NoBepXHOCTWU, MOABEPraeMor MexaHuveckor obpaboTke nepesn HapalmBaHWeM (rasbBaHOMOKPbI-
TWEM, HaniaBKoW M T.n), HEOBXOAMMO YKa3biBaTb pa3Mep, 4O KOTOPOro nMpov3BoauTcs obpaboTka. Ha uyeptexe B
3TOM C/ly4ae peKOMEeHAYETCsl BblYepUmMBaTh 3CKM3 NMOArOTOBKM COOTBETCTBYHIOLLErO yYacTka AeTau;

5) KaTeropuiHble U MPUrOHOYHbIE pa3Mepbl MOBEPXHOCTEW NPeACTaBAsSOTCA OyKBEHHbIMU 0603HaYe-
HUSIMU, @ UX YNCTIEHHBIE 3HAYEHMSI NPUBOAATCA B Tabnuue. Tabnuua noMeLLaeTcs B NPaBoii BEPXHEN YacTu yepTexa.
KaTeropuiiHbIMM pa3Mepamy Ha3blBalOTCS PEMOHTHbIE OKOHYATENbHbIE Pa3Mepbl AeTanu, YCTAHOB/IEHHbIE TEXHUYe-
CKUMK TpeboBaHMSIMU ANS ONpeAeneHHOW KaTeropum peMoHTa. MPUroHOYHbIMU Ha3blBAlOTCS PEMOHTHbIE pa3Mepsbl
[eTanu, yCTaHOBJIEHHbIE Ha MPUIOHKY AETanu «MNo MeCTy.

6)  Ha Mosie PEMOHTHOrO YepTexa, KpoMe Tabnuubl PEMOHTHbBIX pa3MepoB, NMOMELLEHHOW B Tabnuuy,
B KOTOPOM MpUBOAAT HOMepa AedeKkTOoB, KO3(PMHUULMEHTbI NOBTOPSIEMOCTM AedeKTOB, OCHOBHOM M AOMyCKaeMble
Crnocobbl yCTpaHeHUs. B KauyecTBe OCHOBHOIrO MPUHMMAOT OBOCHOBaHHLIM paHHee pauMoHasbHbIM Cnocob BoccTa-
HOBNeHus. Mpy BOCCTAHOBNEHUM AeTanelt CBapKOMW, HamniaBKOW, HanblIeHWeM W Ap. B Tabnuue cneayeT ykasblBaTb

HaMMeHoBaHWe 1 0603HayeHne (MapKy) MaTepvana u 3aWwmuTHOM cpeabl. Moa Tabnuuein aedekToB ykasbiBaloT yC-



noBus 1 aedekTbl, NpU KOTOPbIX A€TaNb HE NMPUHUMAIOT Ha BOCCTAHOB/EHWE, a TaKXXEe NPUBOAST TEXHOIOMMYECKUI
MapLLpYyT BOCCTAHOB/IEHMS MO OCHOBHOMY CNOcoby ycTpaHeHus aedekTos. Pa3mepsl rpad u CTpok Tabnuubl AedeKkToB
onpeaenseTcs 06beMOM TEKCTOBOW YacTU U HannuneM CBO60AHOrO Nons YepTexa

7 Ha nosne YepTexa HazZ OCHOBHOW HAAMUCHIO M3/aratoT TEXHUYeckme TpeboBaHusi, OTHOCALMECS K BOC-
CTaHaBNMBAEMbIM NOBEPXHOCTAM: TepMuyeckas obpaboTka U TBEpPAOCTb; NpefesbHbIE OTKIIOHEHUS pa3MepoBs, (opM U
B3aMMHOIO PacrofIOXXEHUSI MOBEPXHOCTEN W Ap.; TpeboBaHWsl K KayecTBY MOBEPXHOCTEW (HanmMune Hop, PakOBMH,
OTCNOEHUI U T. A.) U APYTUE;

8) npyn HeobxoanMMocTu Ha cBo6OAHOM MOse YepTexa NpUBOAAT YKalaHus no 6asnpoBaHmio;

9) PEMOHTHbIE YEPTEXU PEKOMEHAYETCS BbINONHATL Ha dopmaTtax Al-A3. MNpun 3ToM nsobpaxeHue aetanu,
cneundukaumio, TexHuyeckne TpeboBaHus M Tabnuuy KaTeropuyHbIX pa3MepoB BbIMOSHAKT Ha MepBOM NUCTe, a
BMAbl, pa3pe3bl, ceyeHus, Tabnuuy aedekToB MOXHO BbINOMAHUTL Ha MOCAEAYIOWMX NUCTaX.

10) npn 0603HauYeHMN PeMOHTHOro YepTexxa K 0603HauveHnto paboyero yeptexa aetany Aob6aBnsoT 6ykBy «P»
(PEMOHTHBbII)

Ha puc. 8 un Tabn.1 npuseaeH npuMmep oOpMIEHNS PEMOHTHOIMO YepTexa u aedeKTHOro Basna nepeuy-
Horo kopobku nepeaay aBToMobuUns.
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Puc. 8. PEMOHTHbIV YyepTex

Tabnuua 1



[JedexTHas kapTa

HanmeHo- Pasmep Be- Ycno- BblI- Mnax
BaHU e fedekta  |aedekTHOM NMYMH a pe-|Bus paboTbl Npu|6paHm bl1|yCTpaHeHust  pe-
yactv DxL |dekTta  (M3-|3akcnnyaTay, cnocob ycrpa-|cdekTa
HOca) MM. nn HeHn 4 pJe-
dekTa
CpbiB 56x15 0,5 Cyxoe Ha- Cpesatb
pe3sbbl M 56x1,5 TpeHue rnsiaBka pe3by po 055

Hannaeka Hape-

3aTb HOBYIO pE3b-

by
M3HoC 25x15 0,1 TpeHue Ha- LWnudo-
Wenkn nop Moa- B CMaske rnnaeka BaTb  HanIaBuTb
LUMMHUK wnndgosatb
—0.0z
025”503
W3HoC 60x18 0,2 TpeHue Ha- LWnudo-
Wenkn nop Moa- B CMaske rnnaeka BaTb  HanIaBuTb
LUMMHWUK wnndgosaTb
mﬁu—ﬂ,ﬂ:

-0,04

PEMOHTHBIN YepTex SBNSIETCS OCHOBHLIM [OKYMEHTOM, MO KOTOPOMY pa3pabaTbiBaeTcs TEXHOMorYe-
CKMI NpOLLECC BOCCTAHOB/IEHNS AeTanM.

dtan 2. Pa3paboTka TEXHOJIOrMYECKOro MaplipyTa BOCCTaHOBJIEHUS fAeTann

TexHonornyeckuii MapLpyT pa3pabaTbiBaeTcs Ha OCHOBAHWM aHanM3a PeMOHTHOIO YepTexa AeTau.

Hameuasi TeXHOMOrMYecknin MapLwpyT HeobXxoAMMO UCXOAUTb U3 YCII0BUI MPaBMIbHOMO 6a3npoBaHus
fetanu, 4ytobbl obecneunTs HeO6x0aMMY0 TOYHOCTL 06paboTkn, yAoOCTBO, NPOCTOTY U HAAEXKHOCTb 3akpen-
neHns aetanu.

Mpw BbIGOpe 6a30BbIx NOBEPXHOCTEN HEOBXOAMMO YUUTLIBATL ClEAYIOLUME NMONOXKEHUS:

1 .pekoMeHAyeTCs MpUHMMATbL OCHOBHbIE MOBEPXHOCTU, MpWU MOMOLLM KOTOPbIX OMpeaensercs no-
NOXeHWe AeTany B U3fenuu;

2.6a31poBaHMe AeTany no NOBEPXHOCTU C M3HOCAMM MOBLILEHHON MOrPeLHOCTU 6a3MpoBaHMst U CHU-
»aeT TOYHOCTb 06paboTky;

3.B KauecTBe YCTaHOBOYHOW 6a3bl MOXET OblTb MPUHATA BCNOMoOraTesibHasi 6as3a.OHa MOXET 6bITb
MCMoMb30BaHa A5 UCMPaBNEeHNs OCHOBHbIX 6a30BbIX MOBEPXHOCTEN;

4.6a3upylollas NnoBepxHOCTb A0/MKHa obecneunBaTb HAaMBONbLLYIO XECTKOCTb

[leTanu Npun yCTaHOBKE ee Ha CTaHKe Uan B NpuUcrocobneHmnm

5.3a yepHoBble 6a3bl HEO6X0AMMO NPUHUMATL NOBEPXHOCTW, KOTOpPble He obpabaTkiBaloTcs nnm obpa-
6aTbIBaOTCS C MUHUMAbHOW TOYHOCTBIO;

6.3a YepHOBYIO 6a3y pekoMeHAyeTCs NpUHMMaTb OCHOBHbIE 6a3unpyroLme NoBEPXHOCTY;

7.Heobxoanmo cobnogath NpuHUMN eavHCTBa 6a3, uenecoobpasHo MCnonb30BaTh Te Xe 6a3bl, YTo U




Npwu U3roTOBNEHUN AeTaru.

Mpun cocTaBneHnn TEXHOMOMMYECKOro MapLUupyTa nepBoHaYvanbHO HeobXoamMMo BbiaennTb Hanbonee oT-
BETCTBEHHbIE (TOYHbIE) MOBEPXHOCTU, @ TaK Xe AedekTbl, Tpebytowme MHOroKpaTHOM 06paboTku Ans UX yCT-
paHeHus. 3aTeM ANs YCTpaHEeHUs Kaxaoro AedekTa, BXOASLIEro B MapLUPYT HaMeyaloT COCTaB M nocnieaoBa-
TENbHOCTb BbIMONIHEHUSI TEXHONIOMMYECKMX OnepaLyi.

Ha ocHoBaHWW nNocnenoBaTeNbHOCTU BbINOSIHEHUSA ONepauuii MO YCTaHOBMEHWUIO KaXAOro B
OTAENbHOCTU AedekTa COCTaBMSETCS TEXHOMOMMYECKUI MapLIpyT BOCCTAHOB/IEHWUS AETann MyTeM BbisSIBNEHUS
orepauui, KOTopble MOXHO COBMECTUTb, U MOBEPXHOCTEN, KOTOPbIE MOXHO 06paboTaTh COBMECTHO.

Onepaunn TEXHONOMMYECKOro MapLupyTa pacrnosiaraloT oAHa 3a ApYyrovi B Haubonee pauvoHasnbHOM
NoCNeA0BaTENbHOCTU U3 YCI0BUI BbINOSIHEHWS TPEOOBAHUI PEMOHTHOIO YepTexa Havbonee 3KOHOMUYHBIM
cnocobom. Onepauny A0DKHbI pacnosiaraloTcs B Takoi NOCeAoBaTeNbHOCTH, KOTopasi obecneuvBaeT Tpebo-
BaHWA YepTexa, MUHMMalbHYK TPYAOEMKOCTb, UCKNOYEHWe 6paka, COXPaHHOCTb 06OpyAOBaHWS, CTOM-
KOCTb MHCTPYMEHTa U1 T.J.

Mpw cocTaBNEHUN TEXHONOMMYECKOrO MapLUpyTa MOXHO MCXOAUTb M3 TakUX OCHOBHbIX MOMOXEHWI:

1 Tennosble onepaumn (Ky3He4Hble, CBApOYHbIE, HamnMaBOYHbIE W T.4.) BLINOMHAOTCA B MEPBYIO
oyepeab, T.K. NPy 3TOM BUIEACTBME OCTATOYHbIX BHYTPEHHUX HanpsXEHUIM BO3HUKaeT aedopmaums AeTanen;

2. onepauuu, Npy BbIMNOSHEHUM KOTOPbIX MPOM3BOAUTCS CbeM MeTasia 60MbLLION TOMWMHBI, TakXe
NNaHUPYETCs B YUC/e MepBbiX, T.K. NPU 3TOM BbISIBASKOTCS BO3MOXHbIE BHYTPEHHWE AedeKTbl U Npouc-
XOAWT nepepacrnpeneneHne BHyTPEHHUX HaNpsKEHUI, YTO CONPOBOXAAETCs Aedopmaumelt aeTanen;

3. MexaHu4eckylo 06paboTky HeO6XOAMMO HauMHaTb C UCpaBneHust 6a30BbIX MOBEPXHOCTEN, a
NpU UCMONb30BaHWUM B KayecTBe YCTaHOBOYHbIX 6a3 paboTaBLUMX MOBEPXHOCTEN HEOBX0AMMO OpUEHTUPO-
BaTbCS HA U3HOLIEHHbIE YYaCTKMK;

4. B MepBylo oyepeab HeobxoaMMo obpaboTaTh Ty MOBEPXHOCTb, OTHOCMTENILHO KOTOPOW Ha 4ep-
TEXEe KOOPAMHMPOBAHO 60sblLEee KONMYECTBO APYrMX NMOBEPXHOCTEN;

5 B uMCie MocCneaylowmx onepaumini HasHavyalT MexaHuyeckue (CrnecapHble) U OKOHYaTEeNbHYO
06paboTKy cHayana MeHee TOYHbIX NMOBEPXHOCTEN, a 3aTeM Honee TOYHbIX

6. ecnu Npu BOCCTAHOBNEHUW AETanu NpUMeEHsIeTcs TepMuyeckas obpaboTka, TO onepaumm Bbinos-
HSIOTCS B TaKOW MOCNEA0BaTENbHOCTM: YepHOBas MexaHuyeckasl, TepMUYecKasl, Y1CToBasi MexaHUYecKas;

7. He pekOMeHAyeTCs COBMeLlaTb YEepPHOBLIE K YNCTOBbIE ONepaLuun T.K. OHWU BbINOHSKOTCS C
Pa3INYHON TOYHOCTbIO; B MOC/IEAHIO OYepeab BbINOHAOTCS YMCTOBbIE OMNepaLmm;

8. 3aKaHuMBalOT 06paboTKy AeTanm ob6paboTkoin Hambosnee TOYHON MNOBEPXHOCTHU;

0. nocnegHVM B MaplipyTe 4acTo  Has3HadalT 06paboTKy nerko  noBpexaaeMbixX
noBepxHocTei (pe3bba 1 T.1.).

B kayectBe npumepa B Tabnuue 2 npuBeAeH TEXHONIOMMYECKUI MapLIpyT

BOCCTaHOBJIEHUA BaJla NEPBUYHOIO K0p06KVI nepeaay aBToMObUNS.

Tabnuua 2

TexHOnornyeckuii MapLUpyT BOCCTaHOBNEHMSI NepBnYHOro Bana Kl



N@ onepaunn |HanMeHoBaHWe 1 coaep)kaHue onepauum

005 Moe4Hast

010 [Jedekraums

015 TokapHo-B1MHTOpe3Has (aedekTt 1) CpesaTb cTapyto pe3bby ¢ 056 fo 055

020 KpyrnowmudosanbHas (aedekT 2; 3) LLnmdoBaTb LWENKM Noa NepeaHuii U 3aaHUIN LWapyUKo-
NOALMMHUKM

025 HannasouHas (aedekt 2)
HannaBuTb LWeiky nog noAwmnHuK ¢ 024 oo 0 26 MM Ha [UIMHE 20 MM

030 HannasoyHas (aedekxT 1; 3) HannasuTb LWENKY NoA 3aHWUI LWAPMKOMOALLMIHKUK U pe3bby
0o 0 57 MM Ha nHe 28 MM

035 .
TokapHo-BMHTOpe3Has (aedekT 1) MNMpoTounTb Wwerky nog pessby. Hapesatb HoBYytO pe3bby
M56xI,5-h6

040
KpyrnownudosansHas (aedexT 2; 3) LUnndoBaTh LeriKv Noa NOALUMIHUKM

045
CnecapHas (aedekt 1) MNpoxaTtb pe3bby M56xI,5-h6

050 KoHTpornbHas

dTan 3. PacueT peXxMMOB BbINOJIHEHUS ONepaLlunii BOCCTAaHOBJIEHUA AeTasied cnoco6om
Hamn1aBKu
3.1 CYLHOCTb HAMMIABKM U METO[bI EE PEASI3ALIAN

BoccTtaHoBneHve aetaneit MallvH, NOABEPraloLMXCs BO3AEUCTBUIO abpa3uvBHOW MacCbl WM UHTEH-
CUBHOMY TPEHMIO B Y3/1aX CONPSHKEHWS, MOXET NPOU3BOAUTCS Pa3nnUYHbIMK CrIOCOH6aMn HanIaBKM MecT M3HOCA
(Tabn. 3).

B NpOMBILWLNEHHOCTN U 0COBEHHO Ha PEMOHTHLIX MPeanpUsaTUSX Hanbonee LWMPOKO pacrnpocTpaHeHa
nonyasTOMaTMYeCcKas aNEeKTPOAYroBas Hamnsaeka noj cnoem gntoca (puc. 9).

Tabnuua 3

OCHOBHble MeToAbl HanaBKU

MeToabl HanaBKu MNpon3BoAMTENBHOCTD Ton- Jons




WMHa CNost | OCHOBHOrO
Kr/u cM?/MU | HannaBKu,MM MeTanna B
H Hanna./eH-
HOM cJ10€e,%
OTKpbITON Ayroit (MOPOLUKO- 0.4-4 8-14 0.5-4 20-40
BOM MPOBOJIOKON)
DNeKTPOKOHTaKTHas 1-2.8 50-90 0.2- -
1.5
Bubpoayrosas 0.5-4 8-22 0.3-3 8-20
B cpepne CO, 1.5-45 18-36 0.5- 12-45
3.5
AproHogyrosas 0.3-3.6 13-26 0.2- 6-25
25
MNna3smeHHas 2-12 45-72 0.2-5 5-30
Moa cnoem dntoca 2-15 16-24 0.8-10 27-60
NHayKkunoHHas 20 Jo 0.3- He-
150 2.5 3HQUUT.

Puc. 9 Cxema HamIaBku 1oj ciaoeM (uiro-
ca TeJ BpalllCHUS:

1-neranp; 2—KUAKUN MeTal1; 3—3JICKTPOIHAS
MPOBOJIOKA; 4—pacIyiaBIICHHBIN 1IJIaK; 5—
HepacIIaBIICHHBIN (irroc. 6-IIIakoBast KOpKa,
7 — HaIJIaBJIECHHBINA METAJI,

3TOT crnocob BbICOKONpOM3BOAUTESNEH, 0becrneunsaeT CTabunbHOCTb KauyecTBa HanIaBAeHHOro MeTan-
na. Ero uenecoobpasHo NpUMeHaTb ANS YNPOYHEHUS U BOCCTAHOBIIEHUS MAOCKUX U UMAMHAPUYECKUX MOBEPX-
HOCTel AeTaneit MalWuH C UCNONb30BaHWEM NnaBneHHbIx dtocoB OCL-45; AH-348, AH-60 1 ap. MoCTOSHHbIM
TOK NOABOASAT K 31eKTpoAy M u3denuio. 30Ha HarmaBKu Ha BCEM MPOTSHXKEHWW MepeMeLleHns ayru nokpbliTa
CfI0eM NOPOLLKOBOro (toca. B 30He ropeHust Ayrv onnaensieTCcs NOBEPXHOCTb AeTanu, Topew 3neKkTpoja u
npuneraroLwas Macca gnoca. dnekTpoaHas npoBosioKa Mo Mepe OnJsasfeHus NoAaeTCs B 30Hy Ayru. B npo-
Liecce nnaeneHns Goca NpoMcXoanT BbiAENEHNE rasa U 06pa3oBaHMe ra3oBoi 060/104KKM, 06ecneumBaloLLEeN
3dEKTUBHYIO 3alMTy pacniaBieHHOro MeTasiia OT B3aMMOAENCTBUS C aTMOCHEPHLIMU ra3aMu U BbiropaHus
nervipyowmx snemeHToB. Kpome Toro ¢ntocoBoe NoKpbITUE COXPAHSET TEMO AYrM U NPensTCTBYET pa3bpbis-
FMBaHUIO XMAKOro MeTanna npu cune Toka Ao 400-500 A. MNMoBepxHOCTb HamnnaBku nog cnoem dca OTHO-
CUTENbHO rNagkas C MiaBHbIMKW NEPEXoAaMy OT BasivKa K BasMKy; HamniaB/ieHHbI cnoi 6e3 TpewmH 1 nop.
Hannaeky npoBoaaT Ha cneumanbHbIX YCTaHOBKAX.

Mpn MEXaHN3MPOBAHHOWN HaM/IABKE OTKPbLITOW [1yroi 3NeKTpoAHAs NMPOBOJIOKa HEMPEPBLIBHO MOCTYMNaeT



B 30HY NJaBMeHWUs. ITOT Crocob NO3BONSIET BbIMOMHATL HamnIaBKy NOBEPXHOCTEN M KPOMOK AeTanell B pas-
JIMYHBIX MPOCTPAHCTBEHHBIX MONIOXEHMUSIX, @ TakkKe UMInHApUYeckmx aetanen. Kpome Toro BO3MOXHO BU3Y-
anbHoe HabnoaeHne 3a X040M npouecca. PasnmuyatoT Tpu pasHOBUAHOCTM MEXaHW3MPOBaHHOW HamniaBku OT-
KpbITOM Ayron (puc 10):

1. HannaBka rosioii 311eKTpoaHOM MPOBOIOKON 6€3 A0MONMHMTENbHON 3awmThl (puc. 10,a). Ans
YNYyULIEHNs CBOMCTB HanaB/AeHHOro MeTasiia MaTepuan NpoBOOKM AO/HKEH coAep)KaTb packucautenu (anto-
MWHWUI, TUTaH, KPEMHWUI, MapraHew), a TakXKe peaKo3eMerbHble 3N1eMeHTbl ( aHTaH, Lepuid) Mapka npoBosio-
Kun 2M-317.

2. Hannaeka B cpege 3awmtHOro rasa (pucl0,6). MpoBonoka nogaeTcs yepes ropenky, cHab-
XKEHHYIO comnaMmn Ansa nofadun 3alumMTHOro rasa. 3TOT Cnocob NPUMEHSIOT B TeX Clyyasx, Korja Hanaaeka noj
cnoem dnoca He MOXET ObITb BbiNOHEHA. HepocTatkm cnocoba — pa3bpbi3rMBaHMeE HEKOTOPOro KOMYECTBA
MeTanna (5-15%); C/IOXHOCTb NOJTYYEHWUSI BbICOKOSIEMMPOBAHHBLIX HaraBoK; MOBEPXHOCTb HariaBky Mnosyya-

€TCS MEHEE IMaAKoM, YEM npv HannaBsKe nog cnoem doca.

Pnc.10. CxeMbl MEXaHU3UPOBAHHOW HaMIaBKM OTKPbITON Ayrov (@ — rofioi 31eKTpoAHOM NPOBOJIOKOM;
6 — B cpefie YrneKNCIoro rasa; B — NMopoLLIKOBOW MPOBOIOKON C BHYTPEHHEN 3aLUMTON)

3. HannaBka NMoOpoLUKOBOM MPOBOJSIOKOM C BHYTPEHHEN 3awmTol (puc 10,B) Hambonee nepcrek-

TUBHBIN Cnocob M3 BCEX Pa3HOBUAHOCTEN HaMIaBKWU OTKPbITOM Ayroi. Bo3MOXHOCTb LUMPOKOrO peryimpoBa-
HUSI XMMUYECKOro COCTaBa Hamn/aBNeHHOro MeTasia U aBToMaTu3aums npouecca obecneymBaroT 3TOMy Croco-
6y Bce 6onbllee npusHaHue. MOPOLLIKOBOIM NMPOBOJIOKOM MPOBOAAT HaMaBKy HapyXHbIX Y BHYTPEHHUX MO-
BEPXHOCTEN pa3fIM4HOi hOpMbl M MPOCTPAHCTBEHHOMO MOJIOXKEHUSI C UCMOJb30BaHMEM annapaToB, NMpUMeHsie-
MbIX MPWU HansaBke nog crioem dtoca.

Bbibop Mapku Mpucago4HOro Matepuana U MeToda YNpPOYHEHUSI OMpEenensieTcs yCioBUSMU paboThbl
JEeTanu B 3KCrUlyaTaumu, a Takke 0COBEHHOCTSIMU ee U3rOTOBJIEHWS B YCIOBUSIX MPOU3BOACTBA. BbiGpaHHbIN
cnocob Oo/mKkeH 06ecneunBaTh BbIMOIHEHWE TEXHUUECKUX YCIIOBUIA Ha M3rOTOBNEHWE AeTann. Ha Bbibop Toro
WM MHOFO MaTepuana u cnocoba ero HaHECEHUS! BNMSIIOT TakXKe TEXHUKO-3KOHOMUYECKME MOKasaTesm, KoTo-
pble ONpeaensoTcs NPoOM3BOANTENIbHOCTBIO MPOLIECCa, CTOMMOCTbIO NMPUMEHSIEMbIX MaTepUasioB U 060pyaoBa-
HWSI, CEPUMHOCTBIO NMPOU3BOACTBA, CTEMEHbBIO MOBLILLIEHWS AO/ITOBEYHOCTU [ETaNel B pe3y/bTaTe HanjiaBky, a
TaKKE YCNIOBUSIMU Tpyaa paboumx. Bosblloe KONMYecTBO pa3paboTaHHbIX METOMAOB, a TaKkKe MHOroobpasve

akTopoB., BAMAIOWMX Ha BbIGOP ONTMManbHOro cnocoba ynpodHeEHMsl, YacTo He MO3BOMSIOT OAHO3HAYHO pe-



WNTb 3Ty 3adaduy. TexHonor 06s3aH TwaTenbHo M3y4nTb U MPOaHaIN3NPOBaTb AOCTOMHCTBA U HEAOCTATKU

pa3nnyHbIX METOA0B HaMlaBkn, U Bbl6paTb TaKow, KOTOprl’II NO3BOJIUT MONYYUTb Hanbonee BbICOKME TEXHUKO-

SKOHOMMUYECKME MoKasaTesm. YeM MeHbLle ANaMETPp AeTaln, TEM CNIOXXHEE YAEPXKAaTb BaHHY HaniaBIAEMOro

MeTanna. 3T0 0CO6EHHO 3aMETHO MPOSIBASIETCS MPU YMEHbLUEHUN AMaMeTpa AeTanm Ao 50 MM 1 MeHee. [Ans

JeTaneil aMamMeTpoM A0 50 MM MOXHO PEKOMEHAOBATh BUOPOAYrOBYHO HariaBKy, aBTOMaTUYECKYHO HariaBKy

B YIIEKAC/IOM ra3e TOHKOWM 3/1EKTPOAHON MPOBOJIOKOW, PYYHYIO AYrOBYIO HAMMABKy 3/EKTPoAaMM AUAMETPOM

J0 3 MM. HannaBka geTtanei amamMetrpoM 50-100 MM MOXET NPOM3BOAWUTCS MOPOLIKOBOWN CamMO3aLUMTHON Mpo-

BOJIOKOM ¥ NMPOBOJIOKON noa ¢ntocoM. MNpu Hannaeke AeTanen AMaMeTpoM cBbille 100 MM MOXHO MCMOSIb30-

BaTb CNOCO6 HamnaBKW NPOBOJIOKOM WM NeHToW noa dntocom (Tabn.4).

Tabnuua 4

Bbi6op crocoba HannaBky LWMIMHAPUYECKUX AETaNen rno AMamerpy

[Ovametp petan

MM

PekoMeHayeMbI cnocob

MeHee 50 HannaBka B cpeae yriekucioro rasa TOHKOM MpPOBOJIOKOM

50-100 HannaBka npoBosioko nop cnoem dtoca; HannaBka MOPOLLKO-
BOM NPOBOJIOKON C BHYTPEHHEN 3aLUUTON.

Cabilwe 100 HannaBka 2neKkTpoaHOM MPOBOSIOKOM WM NEHTON MNOA CIOeM

dntoca

B cooTtBeTCTBUM C ycnosmamum pa60TbI 6bICTpOVI3HaLIJVIBalOLLI,VIXC$I ,quaneﬁ npuBeaeHbl HEKOTOPLIE pe-

KOMeHAaunMn MapKy Han1aBO4YHbIX MaTeEpMasioB U METOAA UX HaHECEHUA C YKa3aHUEM KOHKPETHbIX NMpUMeEpoB

U3 NPaKTUKN YNPOYHEHMSI U BOCCTAHOBIIEHUS AeTanei MalmnH(Tabn.5).

Tabnuua 5

HekoTopble pekoMeHAauMKu NO NPUMEHEHMIO HanaBOYHbIX MaTepuanos

HanmeHoBaHwve Ycnosus PekomeHaye- Mapka npu- XapakTep
6bICTpO- paboTbl feTaneil BMbIM BUA HanIaBkM  [CAAOYHOrO  MaTepua-npucagoyHoro Mare
M3HALLMBAIOWMXCS  Ae-PKCryaTaunm na pvana
Taneu

OnopHble 7 TpeHve @ MopoLUKOBOA Mn-AH1, HannasouHas
HaTSDKHbIE KaTKW Tpak-{abpa3vBHOW  NpPO-NPOBOSIOKON Mn-AH3 MOpOLLKOBas  MPOBO-
TOPOB, OCW  KaTKOB,C/TOMKOM nT.A noka
3BEHbS MyceHul

[Magkve Banbl, TpeHve B B cpepe yr- Cs-08I2C, HannasouHas
OCK, LUNMLEBbIE BasblCMa3Ke NleKmcnoro rasa CB-12IC6, | cBapo4Has MNpOBO-
nasnbLbl, dnaHupl, CB-10I2C, noka
MydTbl nT.A.

MonoTkn apo- Cyxoe Tpe- dneKkTpoay- Cs-08,Cs- Hannaso4yHas
OWMOK, MPWXWUMbI, HO{HWE, abpasuBHbIroBasi noa  cnoem08I/1, N CBapo4yHasi NpOBO-
KU KOPPO3MOHHbIN ndnioca Cs-08IC, oKa

5PO3UOHHbIN U3HOC HM-25, HN-
45,
HM-65, HIM-

80,




nT.Aa

MapKy HaniaBo4YHOro MaTtepvasa BbibMparoT B COOTBETCTBUN C YC/IOBMSMKU paboTbl yNpoYHSeMbIX ae-
Tanen u oCoBEHHOCTSIMM NMPUMEHSIEMOrO MeToda Hannaeku. CocTaB MPOBOMOKA AN MEXaHU3MPOBAHHOMN Ha-
nnaBku pernameHTuposaH FOCToM, B KOTOPOM MpuBeAeHa OPUEHTUPOBOYHAS TBEPAOCTb HAMIaBAEHHOMO Me-
Tanna v NnpuMepHoe HasHadyeHue. LLIMpoko ncnonb3yeTcs Ans HanjaBky CTaHAapTHas CBapoO4Has NPOBOJIOKA
(FOCT 2246-70).

YrnepoancTble 1 nerMpoBaHHble CBapO4YHbIE MPOBOJSIOKN NMPUMEHSIIOT A1 BOCCTAHOB/IEHUS pa3MepoB
Pa3/IMYHbIX U3HOLLEHHbIX AETaNeu.

BbicokoxpomucTble npoBosiokn CB-10X13, Ce-08X14[T, CB-10X17T obecrneunBatoT NOBbILEHHYIO KOp-
PO3MOHHYI0 CTOMKOCTb M M3HOCOCTOMKOCTb HamnaBfIeHHOro MeTasa.

XPOMOHMKENEBbIMA ayCTEHUTHBIMU NPoBONoKaMn CB-06X19H9 n CB-06X19HIT HannaeBnsloT Aetanu,
NnoABEPI)KEHHbIE KOPPO3MM U KaBUTaLMMW.

Mpwn 6051bWOM 06bEME HanMABOYHbIX paboT NMPUMEHSIIOT SIEHTHI.

CBOWCTBa HanaB/eHHOro Matepuana M 06/acTb NMPUMEHEHUS NIEHT OMNPEAENsOTC UX XUMUYECKUM
COCTABOM M COOTBETCTBYIOT MapKaM aHajorMyHoro XMMMYECKOro COCTaBa HarjiaBoOYHOM M CBApO4YHOWN NMpPOBO-
NoK. OcO6eHHOCTb MPUMEHEHMS NTEHT — MOBbILLEHHAs NPOM3BOANTENBHOCTb MpoLecca HamnaBKku U yMeHbLUeH-
Has rnybuHa nponsaefeHMs OCHOBHOrO MeTasna, YTo obecneumBaeT fyyllee KayeCTBO HamnnaB/ieHHbIX Cl0EB.
JIeHTbl M3 BbICOKOYINIEPOANCTbIX MaTepManoB M BbICOKOIErMPOBAHHbLIX CMaBOB M3roTOB/SOT MeTodoMm bec-
C/IMTKOBOTIO MNpoKaTa. MpUMEHSIIOT NIEHTbI TOSLLMHON 0,4-1,0 MM U WMPUHOW 20-100 MM.

LLInpokoe pacrnpocTpaHeHWE HaxoaMT HarsliaBKa MOPOLUKOBOM MPOBOJIOKON, NMpeacTaBastollen coboit
METa//IMYECKYIO 000/I04YKY M3 HU3KOYTIEPOANCTON JIEHTbI TOMLMHOM 0,5-1 MM, HaNOJIHEHHYIO MOPOLUKOBLIMU
MaTepvanamu. MpUMEHEHME MOPOLLKOBOM MPOBOJIOKU MO3BOMSET MOBLICUTH MPOU3BOAWUTESILHOCTb HarlaBKu
Mpv BbICOKOM flErMpoBaHUM HamnaaBAeHHOro MeTannaa. Hannaeka NnpoBoAWTCS nog cnoem dca uim B cpege
YrneKncnoro rasa. B nocnegHeM criydae B COCTaB HanoMHUTENS MPOBOJIOKM BBOAST TUTaH. Nopolkosas npo-
BOJIOKA C BHYTPEHHEN 3alUMTOMN, Hapsdy C NEMVPYIOLLMMI 3IEMEHTAMM, COAEPXKMT raso U LuakoobpasyoLme
MaTepvasbl, 3alyLialowme 30Hy HanjaaBKM B MOMEHT MnfaBneHns. MapKu MpoBOJSIOKM 3TOr0 Tuna Hapsgy C
06bI4HbIM 0603HaYeHMEM coAep)KaHUS OCHOBHBIX XMMMUYECKUX 3N1eMEHTOB MMetoT «0», Hanpumep, MM-3X13-0.

XMMUYECKMI COCTaB M CBOWCTBA HaraBlIEHHOro MeTasa paAa HanaaBO4YHbIX NMPOBOJIOK NPUBEAEHDI B Tabnn-

ue 6.
Tabnuua 6
PekoMeHzyeMble MOPOLLKOBbIE MPOBOSIOKM

Mapka CopnepxaHue 351eMeHToB, % CBoKcTBa HannaBiEHHOMO

NMPOBOJIOKM MeTanna
i n r i

M- M3HOCOCTOMKOCTb MpU Mo-
3X2B8 .6 .3 .45 .8 .75 .3 BbILWEHHbIX ~ TemnepaTtypax M

nn- 60nbLUMX YAENbHBIX AABAEHUSX
4X2B8 T 3 .45 .8 .5 4

nn-
5X2B8 .75 .35 T .0 3 3




na- M3HOCOCTOMKOCTb npu
6X3B10 .49 .94 yAapHOM Bo3aencTBMn U abpa-
- 3MBHOM M3HoOCe
X12B® 4 .6 5
nn-
X10B14 .5 4 1
nn- M3HOCOCTOMKOCTb npw
30X10roT .35 2 )KMOKOCTHON KOPPO3WW, 3pO3nn U
KaBuUTaLMu
nr-ras-o MNoBbIWweHHas N3HOCO-
.0 CTOM-KOCTb B YCNOBUSX abpasub-

HOrO M3HOCA MPW Harpyskax

HannaBeka UnnnHapuyecknx I'IOBGpXHOCI'EVI MOXXET Npon3BOANTLCA OTAENbHLIMWU Ba/lMKaMU, BAOJIb 06-

pa3yrow,e17|, KOMbUEBbIMU Ba/lMKaMWU U MO BUMHTOBOW JIMHUW. OpHako, UunnnHagpunyeckne noBEPXHOCTU ny4lle

HanaBNATb MO BUHTOBOM JIMHWUMW. BaXkHbIM npenMyLiecrsomM 3TOW CXEMbl HamnMaBKK SABNSIOTCS HEMpPepbIBHOCTb

npoLecca n yMeHblleHust aedopMaunii. na yaepxaHus HannaBaseMoro MeTasia ocb 3NeKTpoaa Heobxoau-

MO CMelLaTb OT 3EHUTa B CTOPOHY, NMPOTMBOMOJMIOXHYIO BpalleHnio aetanm (puc.l). B 3aBMCMMOCTM OT auma-

METpa HamnaBnsAeMOoi NOBEPXHOCTU U PEXXMMOB HamaBKW, CMELLEHUE COCTABNSAET 3+20 MM.

PexkuM Hannaeku orpefiensieT Be/IMUMHY BaHHbI XXMAKOrO MeTanna v wnaka. K Ba)XHEMLUMM 3/IEMEH-

TaM peXuMa HanlaBKMU OTHOCATCA: CBapOHHbI[/JI TOK, Hanps>XeHna Ha Ayre, BbIIET 3/1IEKTPOAA, €ro CMELEHNe

OT 3eHUTa U CKOPOCTb Hannaeku. BennunHa cBapo4HOro ToKa ONpeaenseTcs CKOPOCTbIO MoAayn 3MeKTpoaa u

ero AvameTpom. Yem 60sblue ToK CBapKu1, TEM BbllLE NMPON3BOANTENIbHOCTb HamJ1aBKW, rny6>|<e nponnasfeHne

OCHOBHOro MeTasnsa, 6oblle 06beM CBApOYHOM BaHHbI. [pu 60OMbLIMX 3HAYEHUSIX CBApPOYHOrO TOKa BasMK

HannaBNEHHOro MeTasiia NoJsly4a€Tca BbICOKUM U Y3KUM.

CKOpOCTb HaMnaBKK CBSI3aHa C AMAMETPOM M YACTOTOMN BpaLLEHWs HanslaBneHHol aetanm (puc. 11).

n L
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MVH
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40
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—T1 100
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M/4

Puc. 11. I'paduk 3aBucumo-
CTU 4YacTOThl BpallleHUs OT Jua-

MCTpa JACTaJIM M CKOPOCTH Ha-

LLar Harnnasku ONpeAENAET rMaaKocCTb HarnaBneHHOW NMOBEPXHOCTW. CnuiuKoM 6OMbLLON Lar Bbi3bl-

BA€T HEPOBHOCTN N MNOBbILLEHHOE pa36aBneHV|e OCHOBHbIM METAI/IOM METasl/la CBapHOro LiBa, a CJIMWIKOM Ma-

Nbl Wwar — aedexTbl B BUAE NoABOPOTOB U HenpoBapoB. O6bIYHO LWwar HannaBku coctaBnset 0,4-0,75 OT Wu-

pUHbI BanKa. B cnydae HeynOBHETBOpVITEIIbHOl\/II OoTAENNMOCTHU LLSTaKOBOM KOPKNU MOXHO OCYLLECTBIATb Ha-




NAaBKy C YABOEHHbIM LIAroM (Tak Ha3blBAEMbIMWN «Pa3ABUHYTBIMU BaSIMKaMMN»).

CKOpOCTb OxNaXkaeHuns B npouecce M nocie HamnjaBkM BO MHOIMOM OrpeaensieT CTPYKTYpy MeTanna
wea. HecobnogeHne pexvrMa OxnaXKaeHWs MeTasnna MOXET Bbi3BaTb 06pa3oBaHmMe TPeLMH U HexenaTelbHoe
N3MEHEHME MEXAHMYECKMUX CBOMCTB MeTasa: TBepAoCTU, M3HOCOCTOMKOCTM U ap.

PeXXvMbl HanIaBk1 UMAMHAPUYECKUX AETANEN NOPOLLIKOBOM NPOBOMOKON NoA (ItoCOM U B YITIEKMCIIOM
rase npueegeHsl B Tabn. 7,8 1 9.

O6nactb pekoMeHAyeMbIX PEeXMMOB A MOPOLWKOBbIX NpoBosok MM-AHL1 u MM-AH3 npuBeaeHbl B

Tabn. 7.
Tabnmua 7
PeXvMbl HanaBk1 NMOPOLLKOBOW NPOBOIOKON
= 2 PeXXMMbl HamnIaBKku
Q. 1
a a © (0] m
= Eo= . X I = '
? s 2 = A L3 > = & 5
s = 8 f |3 ¢ |e& . |5 |5, |¢%
g a S| ¥ o< T S 2 g = Qg S T z
s _Or":w 5 © a @ a v g
S @ z £ £ = £ =z S o
5 5 8 g 8 9 g 5 e 3| g
=i g C T 8 & = T 8 &£ g B
5 2.5 Mn- 2 2 125-80 4 15 4
0-60 AH1 00-250 4-25 -5
2.8 M- 2 2 100-75 4 20 5
0-75 AH1 50-300 5-27 -6
3.0 Mn- 3 2 80-85 5 20 5
5-100 AH3 00-400 5-28 -7
Tabnuua 8
PexxuMbl HannaBky nof hocoM
a a § s b o PEXMMbl HamIaBku
'Cl_) - 'Cl_) e * j s = [ !
s = - s S 3 . T > = 5 . ¥
S = | ¥ T 58 |5¢ ¢ 8, |5 |55 |¢5
SilfaY o< Si = C 2 5 3 s @ g )
E - © © Q % o o
© g é T é g = g % § g
o c © g 3 2 = 5 2 3 o g
Sy A= T 0 & = T A < 3 H
110- 1,2- 23- 125-80 4 1 4
0-60 130 1,6 25 5 -5
150- 1,6- 24- 100-75 4 2 5
0-75 170 2,0 27 0 -6
180- 2,0 25- 80-85 5 2 5
5-130 200 28 0 -7




Tabnuua 9

PeXXnMbl Hannaeku B YrneKNCnoMm rase

q§ = q§ s : -3 qé ] f g’ g. CE[ =
g = S = 3 — 5 © 2 o ® Z 2t © £
S} g_ S} _c% [ B <| T : M § 3 z O % o =
E g é z % : é ) S
& 3 = 2 =S 5 O = : 2 S
20 0 7 17-18 7- 25 2-4 6-8
.8 0-80 10

20- 0 8 18-19 7- 2.8 3-5 6-8
30 .8 0-90 10

30- 0 1 19-20 10 3.0 5-6 8-
40 .8-1.0 00-110 10

40- 1 1 20-21 10 3.5 6-8 8-
50 .0 10-140 10

50- 1 1 20-21 10- 3.5 6-8 10-
60 .0-1.2 20-150 12 12

60- 1 1 21-22 10- 4.0 6-8 10-
70 .2-1.4 20-160 15 12

70- 1 1 21-22 15 4.0 6-8 12-
80 4 50-170 14

80- 1 1 22 14- 4.0 8- 14-
90 .6 70-180 18 10 16

90- 1 1 23 15- 4.5 8- 15-
100 .6-2.0 80-190 20 10 18

10 2 1 22-24 15- 4.5 8- 18-
0-150 .0 90-210 20 12 20

3.2. METOAMKA U MPUMEP PACYETA
UcxopgHrbie gaHHbIE:

Tun geTanu — UMNMHAPUYECKUIA.

Pa3mepbl U3HOLEHHOW YacTh — (D=40)MMx(L=30)MM
BenuumHa u xapaktep uzHoca - N, = 0,25 mm no paaunycy.

Ycnosus paboTbl AeTann — TPEHWE B CMa3kKe.
HeobxoanMo: B COOTBETCTBMM C HOMEPOM WMHAMBUAYyanbHOro 3ajaHust (Tabn. 8) nmpoBecTn pacuyer
napamMeTpoB peXuMa HamnnaBku

MNMopsaok pacuera:



1.0npepeneHme BbICOTHI HannaeneHHoro cnos N,
h, =h, +h,,, roe
h,, = 0.25 mm — u3noc no paamycy (13 ycnoswit)

h,, =1.0—1.5 mm - npunyck Ha MexaHnueckyto 06paboTky

h, =0.25+15=175 wm

BbicoTa HannaBneHHOro CNosi B OAMH psi He A0/MKHA npeBbiwaTh 2,5-4,0 MM

2.0ripefeneHne MMHMManNbHOro Dmi N MaKCMMaslbHOro Dmax AnaMeTpa BOCCTaHaB/IMBAaEMOW AeTa-

n

nn.

D, =D-2h, =40-2x0.25=395 uu
D =D+2h, =40+2x15=43

Mposepka D —D,.. =2h,

43-39.5=2X1.75=3.5

3.Bbibop cnocoba Hannaeku Mo KpUTEPUAM:

3.1.Mo Bbicote HannasneHHoro crosi: N, =1.75 mm
(Mo Tabn.1 hH =05-3.5 mm Ana Hannaeku B cpepe CO2
h, =0.5—3.5 mm ana Hannasku noa cnoem dnioca

h, =0.5—3.5 mm ana anexrpoaHoii nposonoku)
T.e. MOAXOAST BCe 3TW CrocoBbl.
3.2.Mo anametpy Hannasnsiemoii aetann: D = 40 mm
(MoTabn.2 D <50 mm ana Hannasku & cpege CO,
D =50-100 mm ans Hannasku noa cnoem dioca
D >100 mm ans nopolukosoit NpoBonokm)
nopxoauT Hannaeka B cpeae CO, .

3.3.MMo ycnosuaM akcnayaTaumm AeTanu: TpeHue B CMaske.
Mo Tabn. 3:

TpeHue B cMaske — Hannaska B cpeae CO,

TpeHWe KayeHust ¢ abpasnBHOMN NPOCIIOMKON; - HarnIaBKa NMopoLLKOBOWN NMPOBOIOKON;

CyXoe TpeHue — Hamn/aBka nog cnoem dnioca,

T.e. noaxoaut Hannaeka B cpeae CO, .

Takum obpas3om Bblbnpaem cnocob Hannaeky — HamnnaBka B cpeae COz. CnepnyeT BblUEPTUTL CXEMY

Hannaseku (no puc. 1, unu 26, nnn 2B).

4.0npepeneHne BbICOTbl OAMHOYHOMO BasiKa g.

g=—"+
Kyy



roe kby =1.3-1.5 - ko3hpMuUMEHT BLICOTbI yCUNeHns, oTpaxalolmii yBennyeHne BbiCOThl Banmka

N3-3a NepeKpbITUA BannKoB. MpuH1MaeM kby =1.4

g= L7 =1.25 mm
1.4

5.0npeaenexHne anameTpa anekTpoaa d3 W CUITbl CBAPOYHOrO TOKa |Cg

Ons vannask 8 cpese CO, - no Tabn. 7

Ans D =40 mm d,=1mm I,=110A U=208

(Ans HannaBKky NOPOLUKOBOM MPOBOJSIOKON — Tabn. 5)

(Onsa HannaBku noa cnoem dntoca — Tabn. 6)
6.0npeageneHve Mapku NpucagoyHoOro Matepuana. [ns Hannaesku B cpege CO2 no Tabnuue 3 npu-

HMMaeM CBapouHyto nNpososioky Ce-08I'C. ([ns HanfaBku Apyrummn cnocobamm — Takke no tTabnuue 3).

7. Onpepnenexne KoadduumeHTa Hannaskn Ol NpW HannaBke B cpeae COZ.

ay =a,(l-y)

a, =3+ 0.08& =3+ 0.081—2::0 =3+8.8=11.8 r/Ay,

rne w =5-15% - koapduumMeHT noTepp Ha yrap M pasbpbiarMBaHMe MPUHUMAEM
v =10% =0.1

o =11.8(1-0.1) =11.8x0.9 =10.62 /Ay

MNpuMeyaHwue:

M1 [na  Hannasku noj cnoem dnioca &, =Qy, TFAe [ANS  NEPEMEHHOTO  Toka

a, = 7.0+o.04dL

3

[ns NOCTOSIHHOrO TOka 06paTHOM MONSIPHOCTU O p = 12 r/Au.
M.2 ins Hannask1 NOPOLIKOBOW MPOBONOKON &, = Olyy

rae , = 12 —13 r/Ay ans NN-AHL a, = 1317 r/Ay gns NN-AH3.

8.0npeaenermne WUpKHLI € HamaaBNeHHOro OANHOYHOrO Banka

€=y,9.

raey, =2.5—7 koadduumeHt opmbl Banuka(perymmpyetca uameHervem U ). MpuHumaem
v, =25

e=25x1.25=3.13 mm

9.0npenenenve nnowaan F, Banuka HannaeneqHoro metanna.

F, =0.75xexg =0.75x3.13x1.25 = 2.93 w2



10.0npenenenve obuueit nnowaamn F nannasku.

F=Lx hH =30x1.75=52.5 um?
11.0npepeneHve KONMYeCcTBa « d » BaJIMKOB HamnaBfeHHOro MeTanna.

a= _22°_179
F, 2093

MpuHumaem a =18
12.0npepeneHne ckopocTu Vn noAayuv aNeKkTpoaa.

_Aay |

vV, M/u,

- 2
a,p
roe p = 7.8 r/cm® - nnoTHoCTb cTamu

_ 4x10.62x110
T 314x1x7.8

MpvMeyaHue. CKOPOCTb MOAAYN 3NEKTPoAA A/t HamnlaBKu NOPOLIKOBOW MPOBOJSIOKON MOXHO BblGpaTh

=194.7 wm/m

no Tabn. 5. CKOpoCTb NoJayn 3neKkTpoaa Ans Hannasku noa cnoem dntoca MoXHO BbibpaTtb no Tabn. 6.

13.0npeaeneHne MMHENHON CKOPOCTU HaniaBku VH 13 COOTHOLLEHMUSI.

Fu = Vi ,otkyma V,, = PV
F3 VH H
2
F, = 5 = 0.785 Mm?— nnowaab nonepeyHoro ceueHnst a1eKTpoaa
0.785x194.7 52.2
= = . M/4
. 2.93

14.0npeneneHre YacToTbl BpallleHnss N HannaBisieMon aeTanm.

1000V, 1000x52.2
n= = =6.92 06/MVH
607D  60x3.14x40

MpoBepka NpaBUILHOCTY NpoBoanTCs Mo rpaduky Ha puc. 3 (ans D =40 mmu N =~ 7 o6/mun).
15.0npepenenuye wara S HarnaaBku.

5=°_38 _156m
27" 2

16.Buibop BbineTa hb aneKkTpoaa npoussoanTcsa no Tabn. 2.
h, =10 mm

MpvMeyaHue. BbineT anekTposa Npy HamaaBKe MOPOLIKOBOW MPOBOMOKON M nog cnoeM dioca npw-

HMMAaEeTC COOTBETCTBEHHO MO Tabnuuam 7 u 8.

17.0npegenve pacxoga CO, no Tabnmue 7.
Q=8-10 n/mun



18.0npeaeneHne ocHoBHOro BpeMenn { Hannasku ogHoro cros.

(2L 2x30
en  3.13x6.92

[\nsi MHOrocnoiHoit Harinasky epemst

2
en

=2.77 muH

t

MH

roe | — YMUCNI0 CJI0EB U NPOXoaoB

19.0npeaeneHne maccel GM HanJaBNEHHOro MeTanna.

G, = F7Dp =525x3.14x40x7.8=51.4x10%r
20.0npeneneHue nponsBoAMTENBHOCTU HanIaBKu.
G=a,1=10.62x110=1168.2 r/u

21.0npegeneHune Konu4yecrsa sHeprim W, HeobxoamMMoro ans Hannaeku

2.77

W = IUtx10°% =110x 20 x 60 10°%=0.1 kBru.




MpakTunyeckas pa6ora N23.
AHANN3 CYLLHOCTU U TEXHOJTOMMYECKUX BO3MOXXHOCTEN METOAA BOCCTAHOBJIEHUS U/
MOBbILLEHMS SKCMTYATALIMOHHBIX CBOMCTB MOBEPXHOCTW AETAN
Llenb pabotbl

Uenb ﬂaHHOVI pa6OTbI npeaycMaTpmBaEeT O3HaKOMJ1IEHUE CTYAEHTOB C METOAAaMW BOCCTAHOBMIEHUA U

NOBBILLEHNS IKCMyaTaLMOHHbIX CBOMCTB MOBEPXHOCTU AeTanen. 3Ty paboTy CTyAeHTbl BbIMOIHAT CaMOCTOS-
TENbHO Ha 6a3e CBEAEHWIN W3NOXKEHHbIX B TEXHUYECKOW NuUTepaType (YY4ebHMKK, yyebHble nocobus, HayyHO-
TEXHUYECKME XYPHasbl) U 0hOpPMASIIOT ee B BUAe pedepata 06beMOM He Bonee 5 CTpaHuWL, KOTOpbIN SBNSET-
C OOHUM U3 pa3fernioB oTyeTa No NabopaTopHO-NPaAKTUYECKUM 3aHATUSIM.

B pedepate AomkHO 6bITb NpeAcTaBeHo:

- CYWHOCTb MeToAa;

- TEXHONOrMYeckne BO3MOXHOCTU;

- NpuMeHsieMoe 0b0pyaoBaHNE N CPeACTBa TEXHONOMMYECKOro OCHALLEHUS;

- 0611aCTb NPAKTUYECKOrO NPUMEHEHUS.

TekcT pectepaTta CONpoBOXAAETCA CXeMo MeToaa, doTorpadusaMn cpeacTs TEXHOMOTMYECKOro OC-
HalleHus, rpadurkamMu, onUCbIBaOLLMMM OCHOBHbIE 3aKOHOMEPHOCTM NpoLiecca.

3HaKOMCTBO CTYAEHTOB C METOAAMW BOCCTAHOBJSIEHUSI W MOBBIWEHWUS 3KCM/yaTaUMOHHbIX CBOMCTB
MOBEPXHOCTU AETann MPOBOAMTCA Ha JNIEKUMOHHBIX 3aHATUAX M Taloke Ha ABYX /1abopaTopHO-NpaKTUYeCcKMX

3aHATUAX NYTEM 3aClylLUnMBaHUA CTyYAEHTOB, MO MaTeEpMaiaM NOAroToB/EHHbIX MU pecbepaTOB.

B kauyecTBe OCHOBHbIX METOA0B BOCCTAHOBJIEHUS U MOBbILIEHUS 3KCMTyaTauMOHHbIX CBOMCTB noBepx-
HOCTU ,quaneﬁ, KOTOpble MOryT 6bITb NpeanoXeHbl CTyAeEHTaM npenoaaBaTeneM ana UsydyeHmsa U aHain3a

npeanaralTca cneayioLme:

Tabnuua 10

OCHOBHbIe Criocobbl BOCCTAHOBIEHNS

Cnoco6 BOCCTAHOBNEHUS U MO-
MeToabl BOCCTQHOB/IEHMSI M MOBBIWEHUS  3KCMyaTaUMOHHbIX
BbILLIEHUSA 3KCM/TyaTaUMOHHbIX y

. CBOWCTB
CBOWCTB

1. CBapka 1.1. PyyHas nyrosasi

1.2. ABTOMaTM4ecKkas U aBTOMaTM3MpPOBaHHasi Ayrosasi.

1.3. AproHoBasi.

1.4. la3oBas.

1.5. KoHTakTHas.

1.6. TpeHuem.

1.7. TepmutHas.

1.8. JnekKTpoLusiakosas.




1.9. neKTpoHHO-/TyYeBas.

1.10. YnbTpa3sykoBasl.

1.11. BbicokOYaCTOTHas.

1.12. MarHuTOMMMYyJibCHas.

1.13. B3pbiBOM.

1.14. daBneHuem.

1.15. Anddy3noHHas B BaKyyMme.

1.16. Ky3HeyHas.

2. Hannaeka

2.1. Aiyrosas noa ¢nocoM.

2.2. [lyroBas B yr/IeKMC/IoM rase.

2.3. [yroBas c ra3onsiaMeHHON 3alUUToN.

2.4. BubpopyroBsas.

2.5. [lyroBasi NOpOLLKOBOI MPOBOJIOKON UM JIEHTON.

2.6. [lyroBas B cpeae aproHa.

2.7. KoHTakTHas.

2.8. Na3oBaH.

2.9. MNMna3meHHas.

2.10. MHoroanekTpoaHas noa acom.

2.11. JlexkauymM 31eKTpoaoM.

2.12. SneKTpouMnyJsibCHas.

2.13. DneKTpoucKpoBas.

2.14. SneKTpoLu/iakoBasi.

2.15. Xnakmm MeTansiom.

2.16. C ogHOBpeMeHHbIM AedOpMUPOBaHNEM.

2.17. NazepHas.

2.18. Bbicoko4yacTtoTHas.

2.19. C ogHOBpEeMEHHbIM pe3aHneM

3. HaHeceHue rasoTepMmMuecKux

MOKPbITHI.

3.1. Mna3MeHHOe MOPOLIKOBLIMU MaTepuasnamm 6e3 onnaeneHust (Ha auetu-

NneHe unu nponaH-6yTaHe).

3.2. Nna3MeHHOe NOpOLLKOBbLIMKA MaTepuasiamu.

3.3. VoHHO-Na3MeHHoe.

3.4. [leTOHaLUMOHHOe.

3.5. Ayrosoe.

3.6. BbicokoyacToTHOE.

4. XonogHoe mnacTuyeckoe pae-

¢opmMmnpoBaHme.

4.1. Pa3gava.

4.2. Pazgava C OAHOBPEMEHHOMN BbITSHKKON.

4.3. BbiTspkKa.

4.4. PackaTka.




4.5.

[opHoBaHue n kannbposka.

4.6.

Ocapka.

4.7.

lNpaB.ka.

4.8.

HakaTka.

4.9.

O6XXMM.

4.10. YekaHka.
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5. lopsuyee nnacrtuyeckoe pJe-

¢opmMmnpoBaHme.

5.1.

[aBneHve B 3aKpbITOM LUTaMne.

5.2.

mapoTepMuyeckas pasgaya.

5.3.

TepMounkIMpoBaHue.

5.4.

TepMonnacTUUeckuii 06XuM.

5.5.

HakaTka.

5.6.

PoTaunoHHoe fedopmupoBaHue.

5.7.

O6XXMM.

5.8.

lNpaB.ka.

5.9.

BbITshKKa.

5.10. Ocagka

5.11. Pa3naya.

5.12. BblaaBnmBaHue.

5.13. OTTakKa.

5.14. TepMmoMexaHunyeckas obpaboTka.

6. [anbBaHN4ecKne nNpoueccol.

6.1.

XXenesHeHue.

6.2.

XpoMupoBaHue.

6.3.

XuMuyeckoe u INNEKTPOJSINTUYECKOE HUKENNPOBaAHUE.

6.4.

LiMHKoBaHMe.

6.5.

MepnHeHwne.

6.6.

MU.

3ﬂeKTpOJ'IVITVI‘-IeCKoe HaTUpaHWE LUMHKOM U XKEeNE30UMHKOBbIMU CrilaBa-

6.7.

HaHeceHwWe ranbBaHO-MOMMMEPHbIX MOKPLITUN.

6.8.

KagmupoBaHue.

7. HaHeceHve nonuMepHbIX Ma-

7.1.

[@30Mn1aMeHHbIM HarlbIJIEHUEM.

TepUanos. 7.2. HanblneHeM B 31eKTpOoCTaTUUECKOM MNofe.
7.3. HanblneHveM B NCeBAOOXKMXEHHOM MONe.
7.4. LeHTpobexHbIM HaMa3blBAHUEM.
7.5. JInTbeM Noa AaBNEHMEM, OMPECCOBKON.
7.6. Hama3biBaHMEM XXMOKUX NPOKIaAoK, repMeTUKOB.
1 2
8. lNpuMeHeHne peMOHTHbIX Ma- | 8.1. UHamBuAayanbHbIX.
Tepuanos. 8.2. KaTeropuiHbIx.
9. MNpuMeHeHne fononHuTeNbHbIX | 9.1. Obpe3ka 1 npuBapka 6bICTPON3HALLMBAIOLUMXCS 3IEMEHTOB.




JeTaneu.

9.2. baHgaxupoBaHwue.

9.3. MpuBapka 3N1eMEHTOB W BKIaAblLIEN.

9.4. MocTaHoBKa BTY/IOK M KOMMEHCALMOHHbIX Lwakb.

9.5. MocTaHoBKa CBApHbIX KOMeL, C 3aKPEnISoWMM 3aKaTbIBAaHWEM.

9.6. MocTaHoBKa pe3bb0BbIX CTUPASIbHBIX BCTABOK.

9.7. MocTtaHoBKa UrypHbIX BCTABOK, CTSHXKEK

9.8. lNpuBapka v NpuKNenBaHNe HaKIA4OoK, 3ansaT, B TOM YnCe U Kieec-

BapHbIM CrOCO60M.

10. MNpoBeaeHue XUMUKO-

TEPMUYECKMX MPOLLECCOB.

10.1. UeMeHTaums 1 HUTpOLIEMEHTaLMS.

10.2. MNoBTOpHOE a30TUpPOBaHME.

10.3. Anddy3noHHOE XpOMUPOBAHUE B BaKyyMe W Napo-ra3oBoe.

10.4. CynbdoxpomMmpoBaHue.

10.5. Anddy3noHHOE UMHKOBaHWe

10.6. Anddy3snoHHoe 6opuposaHue.

11.2nekTpoMexaHunyeckas obpa-

60TKa.

11.1.BbicaXkmMBaHME U BbIrNAXXUBAHKUE.

12. 2Snextpodusmnyeckas obpa-

6oTKa.

12.1. A6pasvBHbIM MHCTPYMEHTOM.

12.2. MeTann4yeckum MHCTPYMEHTOM.

13. DnekTpoxuMmnyeckass obpa-

6oTka

13.1. A6pasvBHbIM UHCTPYMEHTOM.

13.2. MeTanM4yeckum MHCTPYMEHTOM.

14. Maltka

14.1. JlerkonnaskMMm rMpurosiMn.

14.2. TyronnaBkuMu MpunosiMu.

14.3. MNalka-cBapka.
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15. Tepmuueckas obpaboTka

15.1. OTnyck.

15.2. Hopmanusaums.

15.3. 3akanka.

15.4. YnyJweHue.

16. BubpaumoHHble  MexaHo-

XUMUYECKME NOKPbITUA.

16.1. LinHKoBaHwMe.

16.2. OkenampoBaHue.

16.3. HaHeceHne TBEPAOCMA30YHbIX MOKPLITUIN Ha OCHOBE AUCYNbduMaa Mo-

nmbépeHa.

17. TloBepxHOCTHOe rnacTnye-

ckoe aechopMnpoBaHMeE.

17.1. KanubpytoLas yekaHka

17.2. JopHoBaHue.

17.3. PackaTbiBaHue.

17.4. BbirnaxmBaHue.

17.5. BubpaunoHHOE HakaTblBaHUe.

17.6. HakaTblBaHue.

17.7. LleHTpobexHo-wapukoBas obpaboTka.

17.8. O6bpaboTka 3KCLUEHTPUKOBLIMM U YNIbTPA3BYKOBLIMU YPOYHUTENSIMU.




17.9. O6bpaboTka MexaHN4YECKMMM LLETKAMM.

17.10. ApobectpyiHas obpaboTka.

17.11. BubpaumoHHas yaapHas obpabotka.

17.12. CraTuko-uMnynbcHas obpaboTka.

Jiutepatypa

1. BoccTaHoBneHne aetanei MalwmH: CnipaBodHnk / @. W. MaHTeneeHko, B. M. lanakuH, B.
M. NBaHos, B. M. KoHcTaHTuHOB. [Moa pea. B.M. MBaHoBa. — M.: MawuHocTpoeHue, 2003. — 672 ¢

2. Monogbik H. B., 3eHkuH A. C. BocctaHoBneHne aetaneit MawmH: CrnipaBoyHuK. — M.: MalmHo-
CcTpoeHue, 1989. — 480 ¢

3. Monsik M. C. TexHOMornsa ynpoyHeHus: TexHonornyeckme Metodbl yrnpoyHenus. B 2-x 1. T. 1. —
M.: J1. B. T. CkpunTt.: MawunHocTpoeHue, 1995. — 852 ¢

4. PobxoB 3. B. n ap. TexHonormyeckoe obecrneyeHue 3KCryaTaluMOHHbIX CBOMCTB AeTanen Ma-
wuH/O. B. Pexos, A. I'. Cycnos, B. M. ®egopos. — M.: MawmnHocTpoeHne, 1979. — 176 ¢

5. MeToanka (OCHOBHbIE MOSIOXEHMSI) ONpPeAeNneHnst SKOHOMUYECKON 3(HEKTUBHOCTM MCNOJb30Ba-
HWUS B HAPOAHOM XO35MCTBE HOBOW TEXHWUKK. — M.: DKOHOMUKa, 1977. — 45 C.

6. TeXHONIOrMs KOHCTPYKLMOHHBIX MaTepuasnoB: y4ebHuK Ans CTyAeHTOB MallMHOCTPOUTESBHBIX Crie-
umanbHocTel By3oB/ A.M.[Janbckuin, T.M. BapcykoBa, J1.H. ByxapkuH u ap.; noa obwen pea. A.M. [anbckoro.
— 4-e n3a., nepepab. N gpon. M.:MalwumHocTpoeHue, 2002. — 512c¢.: un.

7. Dxtnwes A. H., Tony6eB W. T. n ap. BoccTaHOBNEHNE AeTanel CenbCKOXO3ANCTBEHHON TEXHWUKM.
— M.: UHdopmTexmsgaT, 1995. — 296 ¢

8. Monsgk M. C. TexHonorMa ynpoyHeHus: TexHonornyeckne Metodpl ynpodHenuns. B 2-x 1. T. 2. —
M.: J1. B. T. CkpunT.: MalwnHOCTpoeHune, 1995. — 852 ¢

9. CxpTnaase A. . TexHOMOMMs BOCCTAHOB/IEHNS KOPMYCHbLIX AeTanen//TexHonorns metannos, 2001,
N212.C30...33




Ha npaBax pykonwucu
MWHWUCTEPCTBO OBPA30BAHWNS N HAYKN POCCUIACKOW ®EEPALIN
OEAEPAJTIBHOE MOCYAAPCTBEHHOE BIOAXETHOE OBPA30BATEJIbHOE
_ YYPEXXAEHWE BbICLLEIO OBPA3SOBAHUA
«OHCKOU rOCYAAPCTBEHHbIN TEXHUYECKUWN YHUBEPCUTET»
army)

Kadeapa “dxcnnyaTtaums TpaHCMOPTHBIX CUCTEM W TIOTUCTUKA”

METOANYECKME YKA3AHUA
K nNpakTM4yeckum paboram

no ancuunnunHe

“ OCHOBbI TEXHOJ1IOrMY NPON3BOACTBA U PpeMOHTa aBToMo6uneit ”

PocToB-Ha-[loHy
2018



JlabopaTopHasi paboTta N21 YCTpoMCTBO TOKApHO-BUHTOPE3HOIO CTaHKa U FrEOMETPUS PEXYLLENO UHCTPY-
MEHTa NS TOKapHoM 0bpaboTku aetanei

MpaBuna TexHMkyn 6€30NacHOCTH NMpU BbINOJIHEHUM NTa6opaTOpHO paboTbl

1. CTypeHT “MeeT NpaBo NPUCTYNUTL K BbINOSHEHUIO HACTOSALWEN TabopaTopHOM paboTbl TOMLKO
nocse 03HAKOMJIEHUS C HACTOSILLEN UHCTPYKLUMEN, MOSTyYEHUSt UHCTPYKTaXa OT npenoaasatens u

3arosIHEHMS] KOHTPOJIBHOMO SINCTA MO TEXHMKE 6E30MacHOCTU.
2. KonnuecTBo CTyAEeHTOB, 3aHMMAIOLLMXCS HA OAHOM paboyeM MecTe, He A0MKHO 6biTh HGonee 5.

3. CTyneHTaM 3anpelLaeTcs CaMoCTOSTeNbHO 663 pa3pelleHns npenoaaBaTtens unm nabopaHTa
BK/IIOYATb PYOUSIbHUKM, MYCKATENN, HAXUMaTb KHOMKM 61IM3NeXallnX CTAaHKOB, KPYTUTb PYKOSIT-

KW ynpaeneHnst 060pyaoBaHUEM.

4. 3anpelaeTcs HAaXOAMTLCA B HEMocpeacTBEHHOW 6IM30CTU OT BpaLLAILLMXCS YacTel MeTaniope-

XYLLUUX CTaHKOB.

5. Tpu BO3HUKHOBEHUS KaKOM-NMBO HenpeaBMaEHHOW yrpo3bl 6e3onacHoi pabote (06Hapy>KeHUM
OrOJIEHHOTO 3/IEKTPMYECKOro MPoBOAA, HEMPOYHOM UM HEHAAEXHOM 3aKpernsieHun unm 6asmpo-
BaHUM MHCTPYMEHTA B NPUCIOCO6/IEHNM, NOSBIEHMM BO3MOXHOCTM NaAeHUsl Yero-Hnbyap v T.1.)

HEMEe/IEHHO NOCTaBUTb 06 3TOM B U3BECTHOCTb MPENOAABATENS U NPeaynpPeanTb OKPYKAIOLLMX.

6. [pu BbINOHEHUN SKCTIEPUMEHTA/IbHOM YacTy paboTbl KaXkablii CTYAEHT AO/MKEH CTPOro BbIMOJI-

HATb YKa3aHU4 NpenojaBaTens.

1. Llenb paboTbl

Llenbto nabopaTtopHoii paboThl SBNSETCA:
-03HaKOMJIEHWE C Ha3HAaYEHUEM U YCTPOMUCTBOM YHMBEPCASIbHOrO TOKApHO-BMHTOPE3HOIO CTaHKa;
-orpeaeneHne ero OCHOBHbIX MACMOPTHbLIX XapaKTePUCTUK;
-U3yYEHNE TUMOBBIX KOHCTPYKLIUIA PEXYLLErO MHCTPYMEHTA U OCOHBEHHOCTU
OCHOBHbIX YT/10B, XapaKTepU3yIOLMX FreEOMETPUI0 TOKAPHOIo MPOXOAHOro pe3ua.
2. Mopsapok BbINOJIHEHUS paboTbl
2.1. O3HaKOMMTbCS C OBLUMM YCTPOMNCTBOM TOKapHO-BUHTOPE3HOIO CTaHKa.

2.2. NoarotoBuTb GopMy OTYETa (CM. NMPUSIOXKEHNME).
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2.3. OnpenennUTb OCHOBHbIE MAaCMOPTHbIE AaHHbIE TOKAPHO-BUHTOPE3HOIO CTaHKa. 3aroSiHUTb COOTBETCT-
ByIOLLIME pa3aesibl OTUYETA.

2.4. VI3yunTb reOMETPUIO TOKApHOro NPOXOAHOrO OTOrHYTOro pesua. HapmcoBaTb 3ckM3 pesua.

2.5. N3MepuTb TUMOBbIE KOHCTPYKLIMKU,CHOBHbIE pa3Mepbl M YIlbl MPOXOAHOrO pe3ua. 3anofiHUTL Tabnmuy
pe3yNibTaToB U3MEPEHWN.

3. HazHauyeHue 1 YCTPOMCTBO YHUBEPCAJIbHbIX TOKAPHO-BUHTOPE3HbIX CTAHKOB.

YHuMBepcasibHble TOKAPHO-BUHTOPE3HblE CTaHKM NMpeaHasHauveHbl: ans 06paboTku HapyHbix (o6TaunBa-
HME) U BHYTPEHHMX (pacTa4yMBaHWE) LMJIMHAPUYECKMX, KOHMYECKUX M (DACOHHBIX MOBEPXHOCTEN; 0bpa-
60TKM TOPLOBbLIX MOBEPXHOCTEN; HAPE3AHUS HAPYXXHbIX M BHYTPEHHUX pe3bb; CBEP/IEHUS, 3EHKEPOBAHUS
¥ pa3BEPTKM OTBEPCTUN.

Mo knaccudukauum, NPUHATOE B HALLIEN CTpaHe, BCE META/IOPEXYLUME CTaHKM AensTcs Ha 10 rpynn (oT
0 0o 9), a B kKaxaoi rpynne - Ha 10 TunoB (0T 0 A0 9), UTO OTPaXKaeTcs B MapKMPOBKe CTaHka. Hanpu-
Mep, MapkupoBka 1K62.

03Ha4aeT, YTO CTaHOK OTHOCUTCS K 1 rpynne (ToKapHble CTaHKW), K 6 TNy (TOKapHO-BUHTOPE3HbIN).
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Lincdpbl B KOHLE MapKMPOBKM MOKa3biBAlOT XapaKTEPHbIN pa3Mep ANs CTaHKOB AaHHOro Tuna. Ans
TOKapHO-BUHTOPE3HbIX CTAHKOB TakKUM pa3MepoM SIBNSETCS BblcOTa LeHTpoB H (pUCyHOK 1)- paccTosiHue
OT Hanpas/SOWMX CTaHWHbI 40 OCU LUNWMHAENS; B HalweM npumepe umdpa 2 o3HadaeT, 4to H=200 MM.

ByKBbl B MapKMPOBKE OTPAXAOT MOAEPHM3ALIMIO JaHHOW MOAENM CTaHKa.

OCHOBHbIe y3/1bl TOKapHO-BMHTOPE3HOro CTaHka cnegytowme (CM. pucy- HOK 1): ctaHmHa 1 ¢ Harpas-
NAIOWMMM 7, Ha KOTOPO MOHTUPYIOTCS BCE Y3/bl U AETaNM CTaHKa; nepeaHss 6abka 4, B KOTOPOW Haxo-
AUTCS KOpobKa CKOPOCTEN AN UBMEHEHMSI YACTOThbl BPALLEHWUS LUMMHAENS 5; TOKApHbIA MaTPoH 6 Mu
Apyroe npucnocobneHne Ans 3akpenjeHus 3aroToBOK; Kopobka mogady 3, KOTopas BpallaeT X0A0BOW
BMHT 16 WM XOA0BOW Ban 17 M U3MEHSIET YacTOTy WX BpalleHus; dapTyk 20. KOTopblid npeobpasyer
BpalleHre X040BOro BMHTA UM XOA0BOroO Basia B MOCTynaTesibHOe nepeMelleHre (nogady) cynnopta 10;
3aaHsAa 6abka 14 ¢ BbIABMKHOWN MUHO/BIO 13, B KOTOPOWM YCTaHaBMMBAETCA 3aiHAM LEHTP AN noaaepxa-

HMs1 CBOHOAHOIO KOHLI@ 3ar0TOBKU MMM PEXYLLMIA UHCTPYMEHT anst 06paboTKu OTBEPCTUI (CBEPSIO, 3€H-
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Kep, pa3BépTka, MeTuMK); 3nekTpolwkad 15. CTaHWHa CTOMT Ha nepedHen 2 v 3agHel 18 Tymbax, nog

CTQHMHOW HaxoaMTCsl KOpbITO 19 s cbopa CTPYXKU U CMasblBatoLLe-oxaxaatowen xuakoctn (COTC).

CynnopT 10 COCTOMT M3 NPOAO/LHON KapeTku 8, nonepeyHol kapeTku 11, BepxHero cynnopra 12 ¢ pes-
ueaepxartenem 9; Mexay BEPXHWM CyrnopToM M MOMEpPeYHON KapeTKoW MMEeeTcs MOBOPOTHbLIA AUCK, C
MOMOLLbIO KOTOPOrO BEPXHUI CYNMOPT MOXHO YCTaHaBIMBaTb MOA YT/IOM K OCW LWNUHAENS Npu 06Touke

KOHUYEeCKnNX I'IOBerHOCI'EI‘/JI.

OpraHbl YNpaB/EHNS CTAHKOM BKJIHOYAKOT B €e651 KHOMOUYHYIO CTaHLUMIO |, PYKOSITKM YrpaBieHUst KOPOHKoW
ckopocTent |1, pykosaTkM ynpaereHust Kopobku noaad Il pykosTkiu NpoAObHOK M MONEPEYHOro nepeme-

LLiEHMS1 CyrnnopToB 1V, pyKOATKY NepeMeLLEeHUs NUHOMM 3aHeln 6abku V.

5. O6Lee yCTPOCTBO TOKapHO-BUHTOPE3HOr0 CTaHKa

OCHOBHbIE Y3/bl U MEXaHU3MbI YHUBEPCA/IbHOrO TOKAPHO-BUHTOPE3HOMO CTaHKa MoKa3aHbl Ha pUCYHKe 2.
CTaHOK COCTOMT: U3 CTaHWHbI 1, nepeaHen 6abku 2, 3agHen 6abku 3, cynnopTa 4.

CTaHnHa 1 — 3TO MaCCMBHOE YyryHHOE OCHOBaHMWE, BbINOSIHEHHOE JITLEM, Ha KOTOPOM YCTaHOBJ/IEHbI BCE
OCHOBHbIE Y3/1bl CTaHKa. BepxHsis YaCTb CTaHMHbI UMEET NPOAOLHBLIE HAaNpaB/slOWME 5, ABE U3 KOTOPbIX
ABNAOTCS MJIOCKMMKM, @ ABE — MpuaMaTuyeckuMu. o HanpaBnsiloWMM MEpeMEeLLatoT MOABMXKHLIE Y3/bl
CTaHKa: cynnopT v 3agHas 6abka. CneBa Ha CTaHMHe YCTaHOBIEHa HEMOABWMXXHO nepeaHss 6abka.
MepenHss 6abka 2 npeaHasHayeHa Ans 3aKpenneHus obpabaTbiBaeMol AeTanu U coobLleHMs el Bpalla-
TENbHOro ABWXEHUS. B nepeaHeii 6abke HaxoaMTCS KOPObKa CKOPOCTEN, KOTOpasi MO3BOISIET YCTaHOBUTb
HeoBX0AMMYIO YaCTOTy BpalleHUsi 3aroToBkW. MocneaHuii Ban KOPOBKU CKOPOCTEN, LWNWHAENb, U3rOTOB-
JIEH MYCTOTENbIM, HA €ro MpaBOM KOHLE YCTAHOBEHO MPMUCMOCobneHVe ANs 3aKpernieHnsl 3aroTOBKMU,
HanpMMep, TPEXKYNAYKOBbIM CAMOLIEHTPMPYHIOLLMI NaTPoH 6. BpalleHne aeTanu coobLIaeTcs OT 31eKTpo-
ABUraTesisl, pacrofioXKEHHOrO B JIEBOM TyMOE CTaHWHbI Yepe3 KIIMHOPEMEHHYIO nepeaady M KOpobKy cko-

poCTeM.
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Puc. 2. CxeMa yHVBepCasnibHOro TOKapHO-BUHTOPE3HOro CTaHKa

3apHsAa 6abka 3 cnyXuT Ans NoAAEp)KaHUS ANIMHHbIX AeTanei C NMOMOLLbIO 3aiHEro LieHTpa 7 UM 3aKpe-
MNaeHUs CBepsl, pa3BePTOK M 3eHKEPOB. LIeHTp unn MHCTpyMeHT ans 06paboTku 0TBEpPCTUI yCTaHaBMBa-
€TCS CBOMM KOHWUYECKUM XBOCTOBMKOM B COOTBETCTBYHOLLEE KOHWYECKOE OTBEPCTME NMUHOMM 3aaHel 6ab-
Ku. TMHOMb MOXET BbIABUraTbCA MPU MOMOLLM MaxoBU4Ka M (MKCMPOBATbCS CrieLMasnibHOM PYKOSITKON.
3aaHsaa 6abka MOXeT yCTaHaBNMBaTbCA Ha MPOAObHBLIX HanpaBnsoWKUX CTaHUHBI B TpebyeMoe nonoxe-
HUe U (PUKCMPOBATLCS COOTBETCTBYIOLLEN PYKOSTKOMN.

CynnopT 4 npeaHa3sHayeH ANns 3aKpenneHns MHCTpyMeHTa (Pe3UoB) 1 COOBLLEeHNS eMy ABWMKEHUS noaduun
npu obpaboTke geTtann nMbo B NPoOAOSbHOM, B0 B NonepeyHoM HanpasneHun. CynnopT MOXET nepe-
MeLaTbCs MO HaNpPaBASAIOLWMM CTaHUHbI, MPY 3TOM MHCTPYMEHT NOMy4YaeT NpoAobHY0 nodady. [ns ocy-
LECTBNEHMSI MONEePeYHON NoJayM Ha CymnnopTe YCTaHOB/EHbl MOMepeYHble canasku 8, UMelome BO3-
MOXHOCTb MepeMelleHns Mo MonepeyHbIM HanpasnsiowWwmMM cynnopTta. Ha nonepeyHbix canaskax ycra-
HOBJIEH YETbIPEXMO3ULIMOHHDIN pe3ueaep)aTenb 9, B KOTOPOM KPENSTCs pe3ubl.

Cynnopt MOXeT NpUBOAUTLCSA B ABWXEHWE MO0 BPYYHYIO, B0 MexaHU4eckn NocpeacTBOM MexaHu3Ma
nogayn. MexaHu3m nogayun (B nopsiaike NocneaoBaTebHOCTM OT LWNUHAENS K CYnnopTy) COCTOUT U3 Me-
XaHuU3Ma peBepca Nofayn, CMEHHbIX LLIECTEPEH rMTaphbl, KOPOHKM nofaun U MEXaHN3MOB, PacroOXKEHHbIX
B (hapTyke cynnoprTa.

MexaHu3M peBepca MoJayv pacrofiokeH BHYTPU Kopryca nepeaHein 6abkv v npeaHasHaveH ansi u3Mme-
HeHWs HanpaBfieHns nogayun (B CTaHKE UM MOJb3YKOTCS NPU Hape3aHuM NpaBbiX U NEBbIX pe3bb). PykoaT-
Ka yrnpasneHWs peBepcoM MoAayun He TOMbKO M3MEHSIET HarnpasfeHuWe nodayqu, HO U MOXET OTKIYaTb
BECb MEXaHW3M MoJaum.

CMeHHbIe LWEeCTEPHU ruTapbl NepefaloT BpaLleHne OT MexaHn3Ma peBepca rnoaadun K Kop06|<e noaay un

MOIyT 3aMEHATbCA NMPU Hape3aHU MOAYNbHbIX U MUTYEBBLIX pe3b6.
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Kopobka nogay 10 cnyxuT Ans U3MeHeHUs BeNMYMHbl NoJayvyn MHCTPYMEHTa B 3aBMCMMOCTWM OT BUAQ
06paboTkun aeTanu, Lwara Hapesaemon pesbbbl M T.M. HacTpoika Ha BeNMYMHY MoAauM M Ha Lwar Hape-
3aeMoI pe3bbbl OCYLLECTBSETCS PYKOSITKAMM KOPO6KM noaay.

[BwKeHne OT KOpOobKkN NoJay nepeaaercs Cynnopty 1Mbo xogoBbiM BasioM 11, nnb6o XoQ0BbIM BUH-
TOM 12, pacrnofioXXeHHbIMU BAOSb BCEM CTaHWHbI CTaHKa. [py TOYEHUM MOBEPXHOCTEN MEXaHUYeCKas Mo-
[laya cynnopTy coobLlLaeTcs XOA0BbIM BASIOM, NPU Hape3aHUn pe3bb — X0A0BbIM BUHTOM.

B gapryke cynnopta HaxoasTcsa MexaHW3Mbl, NpeobpasyloLme BpalleHne Xo40BOro Basa um xoaoBoro
BMHTA B MOCTyMNaTesibHble ABWKEHMWS: NPOAOSIbHOE NepeMELLeHMe CynnopTa UM nonepeyHoe nepemelle-
HMEe ero MonepeyHbIX canasok. Taknum obpas3oM, MexaHuyeckas nofgaya pesua MoXeT ObITb TOMbKO WK
npoAaonbHasl, UK nonepeyHasl.

Kpome Toro, Ha capTyke cynnopTa UMEIOTC PyKOSTKM Pa3IMyHOr0 Ha3HauYeHUs:

PYKOSITKA BKJTHOYEHMSI Pa3beMHON ralku X0A40BOro BUHTA;

PYKOSITKA BKJTIOUEHMS!, BbIKITOYEHNS M PEBEPCUPOBAHNS MPOAOSILHON M MOMEPEYHON noaaqm;

MaXOBWMYKM C PYKOSITKAMU NSl Py4HOro nepemeLLeHns pesua B NpoAOSAbHOM Wi NOnepeyHoM Hanpasre-
HUK.

Y KaXaoro MaxoBuuKa Ans py4HOro rnepemMeLleHns pesua MMeoTCS OKPYXKHOCTU C AeNeHnsMn — JIMM6bl.
Ha nMmbax npoaosibHOM M NonepeyHol nojayn yKasbiBaeTCs LeHa AeNeHUsl — BENMYMHa NepeMeLleHns
pe3ua npy NoBOpPOTE COOTBETCTBYIOLEN PYKOSITKM Ha OAHO AeneHve numba. LleHa peneHuns numba npo-
[OMbHOWM MoAaum Yacto coctaBnsieT 0,1 MM, a LeHa AeneHus nMMba nonepeyHoi noaaym Moxet 6biTb
Hanpumep, 0,05 MM. Ecnv npy TOYEHUM HAPYXXHOW LMIMHAPUYECKON MOBEPXHOCTU HYXXHO YCTQHOBWTb
rnybuHy pesaHus 1 MM, TO MPU YKa3aHHOW BbillE LIEHE AENIEHUS NMMBa MOMNEpPeYHON NoJaym pPyKosITKY
HaAo NoBepHyTb Ha 1:0,05=20 aeneHui.

[nsa Toro, 4tobbl NpY YCTaHOBKE pe3ua Ha rybuHy pesaHus UCKIOYMTb BMSIHUME 3a30pa MexXay BUHTOM
W railkon Ha TOYHOCTb 06pPabOoTKM NMOBEPXHOCTU, HEOBXOAMMO KaXkablii pa3 NOBOpaYnBaTh PYKOSTKY BUH-
Ta NPOTMB YacOBOW CTPENKM NMPUMEPHO Ha OAMH O0BOPOT M TOMbKO MOC/E BTOPOro nepeMellaTtb BUHT Mo
YaCoBOMN CTpesike Ha HeobXxoanMoe YMCo AeneHnin iumMba. Ecnm e pyKosTKy BUHTa NonepeyHor nogauu
MOBEPHYTb Ha YMCNO AeneHnin 6onblue TpebyeMoro, TO ANs UCNPaBIEHNS OWMOKM Takke HYXHO MoBep-

HYTb PYKOSITKY Ha3aj, CAenaB NnoyTu NnosHbli 060poT, a 3aTeM NoABECTM A0 TpebyeMoro aeneHus nnMba.

6. OnpeneneHne OCHOBHbBIX NAaCMOPTHLIX AAHHbIX TOKAPHO-BUHTOPE3HOIO CTaHKa
6.1. XapakTepucTuKa CTaHKa

Tun ctaHka onpeaensercs No HOMepy MoAenM CTaHka cornacHo knaccudgukaumm SHNMCa.

Moanenb. YkasbiBaeTcsa Homep mogenu (Hanpumep, 1K62,16K20).

3aBofJ-N3roToBUTE/Ib. YKa3blBAETC HAMMEHOBAHME 3aBOAA U rOpoA, B KOTOPOM OH PAcrosioXeH (Ha-

npumep, «KpacHbli nponeTapuii», MockBea).

[abapuTtel cTaHka ONpeaensitoTCs U3MEPEHUEM [/MHbI, LWWPWHBLI U BbICOTbI CTaHKa. Pa3mepbl 6epyTcs
MeXAy KpPalHUMKM TOUKaMWU Ha BbIABMHYTbIX B MpeaesibHble MOMIOXKEHNS MOABMXKHBIX YacTei CTaHka. Pe-
3yNbTaTbl U3MEPEHUS OKPYTNIAIOTCSA C TOYHOCTbIO A0 10 MM.

Homep mMozenu, 3aBoA-M3roToBUTENb M FOA BbiNycKa CTaHKa yKa3blBaloTCA Ha Tabinyke, yKpenneHHoM Ha
nepeaHel 6abke.
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6.2. NMpuHaanexHocTn
TaTpoHbl. YKa3biBaeTCs TUM NAaTPOHA (TPEXKYIAYUKOBbIN UM YETbIPEXKYIAYKOBbIN).
JItoHeTbI. YKa3blBaeTcs TUM toHETa (MOABWMXKHDIA UM HENOABUXKHBIN).
6.3. OCHOBHbIE flaHHble CTaHKa
BbicoTa LeHTPOB Haz napannensmv onpeaensieT Haubonbwuii AnameTp 0bpabaTbiBaeMOro M3aenus, us-
MEPSIETCS IMHENKON OT BEPLUMHBI 33AHErO LieHTpa A0 6vKailumx BEPXHUX KPOMOK CTaHUHbI.

BbicoTa LIEeHTPOB HaA CcynnopToM V3MEPSIETCS B BEPTUKAIbHOW NIOCKOCTU IMHENKON MeXAY BEpXHEN

NOBEPXHOCTbIO NOMEpPeYHbIX Casla3ok CynnopTa U BEPLUMHOW 3aHEro LEHTPa NpU BbIABUHYTON MUHOMN.

Hanbosibuee paccroaHme mexay UeHTpaMy onpeaensieT MakCMmasbHylo anvHy obpabaTtbiBaeMoro

nsgenus. Mepen U3MEPEHNEM YCTaHABMBAIOT NEPEAHUI LEHTP B WUNWHAEMb U 3aAHWN LEHTP B NWUHOSb,
OTOABMIaloT 3adHtot0 6abKy B kKpaviHee npaBoe rnosioXeHue (6e3 CBelUMBaHUSA HAZl CTAHWHOMN) U BABUMAIOT
MWHOMb 10 OTKasa. MaMepeHve Npou3BOANUTCA PYNETKOW MeXAy BEpLIMHAMWU LEHTPOB U OKPYITISIETCS C
TOYHOCTbIO 0 1MM.

Aunamerp orBepcTus B wnuHAes e onpeensieT MakCcMalbHbll AaMeTp obpabaThiBaeMoro npyTka,

M3MEpSIETCA CO CTOPOHbI, MPOTMBOMOJIOXKHOW NATPOHY.

KoHyc oTBepcTna nuHoM, cuctemMa, HOMEP ONpeAenstoTCs NPY NOMOLUM Habopa HOpManbHbIX KOHY-

COB.
6.4. Cynnopt

Yncno pe3uyoB B pe3legepixaresie onpenensercs no KoamMuecTsy MUKCMpoBaHHbIX MNO3ULMIA Npy Mo-

BOpOTE pe3ueaepxarens.
Haunbosbune pazmepsi gepyaBxy pe3ua (BbiCOTa U WMPUHA) onpeaensioTcs pasmepamm B n H pes-

uenepxarens (puc. 3).
l

Puc. 3. Cxema M3MepEeHUs BbICOTbI OT OMOPHON MOBEPXHOCTM pe3la A0 IMHUM LEHTPOB: 1 — pe3ueaep-
XaTenb; 2 — MUHOMb.
LLlaroM BMHTa Ha3bIBAETCA PACCTOSIHUE Mexay 6/dKaLMMM OAHOMMEHHBIMU TOUKAMM BUHTOBOW JIMHUM.

Lar xofoBoro BMHTAa. JINHENKOW U3MEPSAIOT ANIMHY AECATW LaroB pe3bbbl U NOMyYEHHbIN pe3ynbTaT

JenaT Ha AecsaTb.

44



Lar BuHTa IONnepPEe4YHbIX Ca/Zia3oK. ans ornpeaeneHus wara BUHTa nonepeYHbIX canasok 1 noBopayu-

BalOT PYKOSITKY 2 (pUC. 4) MO YacoBOW CTpesike [0 COBMELLEHUS HYNEeBOro AeneHus nMmba ¢ HEMoABWX-
HOW PUCKOM M KapaHAaLlOM MPOBOAAT JIMHMIO @;, MPUXKMMAs NpU 3TOM KapaHZall K Topuy MonepeyHbIX

Cafia3oK. 3aTeM NoBOPaYuMBalOT PYKOSTKY HA AECATb 060pPOTOB, NMPOBOAAT KapaHAALIOM JIMHUIO a,, U3Me-

PAIOT PaccTosHWE MEXAY JIMHUAMMN @, U A, U ONPEeAENsIoT Lar BUHTa Kak /:10.

I

Puc. 4. CxemMa naMepeHus Wwara BUHTa NnornepeyHbIX canasok.

LleHa neneHuns 1nmba npoaosibHOM MNoAa4YH yKasaHa y PUCKM Ha HEMOABUXKHOM KosbLie nmmba.

Llena genenns nnmba nonepetmoh’ noAga4yy onpenendeTcad waroM BMHTa nonepequﬁ noaa4u, no-

JeNneHHbIM Ha obluee YyMcno aeneHuin nuMba.

6.5. MexaHu3Mbl I1TaBHOIro0 ABMYXEHUS U NoAauM.
Yuncno o6opoToB WinMHaens 6e3 nepebopa v ¢ nepebopoM, BENMUMHBI MPOAOSIbHON M NOMNepeyHol noaad,

LIar Hape3aeMol pe3bbbl Yka3aHbl Ha Tabnuukax nepeaHeit 6abkn 1 KOpobkK nogay.

7.Tvinbl TOKapHbIX pe3LoB

[poxoaHble peslbl — NpsiMble U OTOMHYTLIE, MpaBble U NeBble NpeHa3HayveHbl Ana 06paboTkn unnHapK-
YeckMx noBepxHocTeir. OTorHyTble pesupbl (CM. puc. 5). 6onee yHMBepcanbHbl (OHWM MO3BONAIOT 0bpaba-
TbIBaTb TOPLIOBbIE MOBEPXHOCTN)

[poxoaHble ynopHble pesubl (pUc. 2.1) — npasble U neBble; NpeaHasHaveHbl Ansg obTaumMBaHUs CTyneHYa-
TbIX AeTanel, noapeskyn TopLos, 6ypTuKoB, yron ¢=90°.
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Puc. 6 MNoapesHble pe3ubl

MoapesHble pe3ubl (pyc. 6) — NpeaHasHayeHbl Ans 06TauvBaHWs CTyneHYaTbix AeTanei (B ToM uucnie ¢
60/bLUMM OTHOLLEHWEM ANMHBI K AMAMETPY), NOAPE3KM TOPLOB, 6YPTMKOB; yribl ¢p~100°, ¢; #10°.

PacToyHble pe3ubl — NpeaHasHayveHbl Ans yBEMUYEHUS AMaMeTpa NpeaBapuTenbHO NOArOTOBEHHbIX OT-
BepCTUiA. MNoapasaenstoTcs Ha: pacToYHbIE ANs PaCTOYKM CKBO3HbIX OTBEPCTUI (pUC. 7,a), AN PaCTOYKM
rnyxux otBepctui (puc. 7.6).

CTepXXHEBbIE pacTOYHbIE MHCTPYMEHTbI MOAPA3AENSIOT Ha KOPOTKME, ANIMHHbIE. [PUMEHSIOT Ans pacTa-
YMBaHUSI OTBEPCTUI NpU BpaLLeHUM 06pabaTbiBaeMON 3aroTOBKM.

Kopnyc pe3ua 13rotas/mBatoT M3 KPYIoro CTEPXXHS C OTOrHYTON paboyelt YacTbio (pesew, ocHaLlaeTcst
NIacTMHOM TBEPAOro Cnyaea). YCTaHOBKY M KPeMnyeHNe pe3ua Ha CTaHKE OCYLLECTBASIOT C MOMOLLbIO
MPY>XUHSILLEN KOSOAKM.
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LlensHeie

Puc. 7. PacTo4Hble pe3ubl

Pe3Lbl A9 Npope3HbIX U 0Tpe3HblX paboT — NpeaHa3HayeHbl 471 NPOpe3aHns KaHABOK U OTPe3KK (pUCy-
HOK 8).

&

Puc. 8. Mpope3Hble 1 0Tpe3Hble pesubl

Pe3ubl pe3bb0oBble — NpefHa3HauYeHbl ANs Hape3aHUsl METPUYECKMX U AOMOBbIX Pe3b0.

hy
h

L

L =

Puc. 9. Pe3bb0Boi pesel

8. FeoMeTpusi TOKAPHOIro NPOXOAHOro pe3ua
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MpoxoaHoM TokapHbIA pe3el (puc. 10) COCTOUT M3 CTEPXHS A 1 pexyluei Yactu b. Pexyuas 4acTb Ha-
3bIBAETCS FONIOBKOM pe3La, a CTepXeHb — TesoM, WM AepXaBkoi. [onoBka pe3ua obpasoBaHa Tpems

NOBEPXHOCTSIMM, KOTOpbIE Nepecekasicb 06pasyioT pexyLume KPOMKM.

Puc. 10. SnemMeHTbI TOKapHOro pesua:

A- cTtepxeHb, b — ronoska pesua, 1 — nepegHss NOBEPXHOCTb, 2 — rMaBHas 3afHAS NOBEPXHOCTb, 3 —

BCrioMoraTtesibHasa 3agHAa NOBEPXHOCTb.

IepeaHss noBepxXHOCTB 1 — 3TO MOBEPXHOCTb, Ha KOTOPYIO CXOAMT CTPYXXKA B MPOLECCE PE3aHUs.

[naBHas 3aAHSAS NOBEPXHOCTH 2 — 3TO MNOBEPXHOCTb FOMIOBKU Pe3La, KoTopast 0bpalleHa K rMoBepxXHO-

CTU pe3aHus Ha aetanu. BcnoMorarenbHas 3aAHAs NOBEPXHOCTb 3 — 3TO MOBEPXHOCTD, o6pameH-

Has K 06paboTaHHON NOBEPXHOCTU 3aroTOBKY.
Ha ronoBke pe3ua pa3nuyaloT ABe pexylume KPOMKW. [NaBHas pexyluas KpoMka obpasoBaHa nepeceye-

HUEM nepeaHein NOBEPXHOCTU C MNaBHOW 3aaHel. BcroMoratesibHas pexyias KpoMka obpas3oBaHa

nepeceyeHNeM nepeaHelt NOBEPXHOCTU C BCOMOraTeNbHOW 3aHeN. BepwumHa pe3ua npefcTaBnser
COo60Vi TOUKY NEPECEYEHUsI ABYX PEXYLLMX KPOMOK.

PexxyLiasi CnocobHOCTb pesLa, ero CTOMKOCTb ONPEAENSIOTCA KaK B3aWMHbIM PacrosfioXXEHUEM MOBEPXHO-
CTEN M KPOMOK pe3ua, Tak U MX pacrosfiOKeHNEM OTHOCUTENBHO obpabaTbiBaeMoii AeTanu. MonoxeHue
MOBEPXHOCTEN TOMIOBKM PE3La M PEXYLLUMX KPOMOK OMpeaensieTcs COOTBETCTBYIOWMMIA yrnamu. Ans on-
pefeneHns yrioB pesua UCMosb3YHT YCII0BHbIE KOOPAMHATHBIE MOCKOCTU: OCHOBHYIO MIOCKOCTb, M/IOC-
KOCTb Pe3aHWs U FMIaBHYHO CEKYLLYHO MI0CKOCTb.

OCHOBHasi M/IOCKOCTb — 3TO MJIOCKOCTb, NapasnienbHas HanpasieHUsM MPOAOSBLHON M MomnepeyvHoi

nogay (Ha puc. 6 OCHOBHAsH M/IOCKOCTb COBMAZAET C M/IOCKOCTHIO YepTexa).

I110CKOCTb pe3aHus — 3TO NNOCKOCTb, KOTOPAs MPOXOAMT Yepes MMaBHYH0 PEXYLLYI0 KPOMKY pe3ua Ka-

CaTeNbHO K NMOBEPXHOCTU Pe3aHus.
[naBHas cexyujas N/10CKOCTh A-A — 3TO NNIOCKOCTb, NEPECEKAOLIAs FOMOBKY pe3La NepreHAVKYNSPHO

K MPOEKLWUM IMaBHOW PEXYLLEN KPOMKM Ha OCHOBHYIO M/TOCKOCTb.

Bce Tpu KoOpAMHATHBIE MIOCKOCTY B3aMMHO NEPMEHAMKYISPHbI. B OCHOBHOM MOCKOCTU U3MEPSIOT YIbl,
XapaKTEPU3YIOLLME MOJTIOXKEHNE PEXYLLUMX KPOMOK Pe3La, KOTOpble Ha3bIBAOTCA yrnamu B nnaHe. B rnae-
HOW CeKyLLEeN NIOCKOCTU U3MEPSIIOT YIJbl, XapaKTEPU3YIOLLME MOJIOXXEHNE NePeaHEN U 3a[IHEN NMOBEPXHO-

cTei pesua (yribl [aBHOMO CEYEHNS).
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Takum 06pa3oM, pasnuyatoT ABe rpynnbl YrN0B: YI/ibl B I/IaHE, TO €CTb YI/bl HA BUAE CBEPXY, U YI/ibl

rJ1IaBHOIo ce4YeHus.

K nepBoli rpynne yrjioB OTHOCATCA MMIABHbIN Yrof B MiaHe ¢2, BCOMOraTeslbHbIid Yrosl B MiaHe {91 1 yron
npu BepnHe pesua £ (CM. puc. 6).

[naBHbI# yron B n/1aHe () XapaKTepusyeT MoSIOKEHNE MMABHOWM PeXyLLEen KPOMKN 1 ONpeAenseTcs Kak

yron mexay HpOGKLlMe[/JI 3TOoM KPOMKWU Ha OCHOBHYIO MJ1I0CKOCTb U HarnpaB1EHNEM NOoAau4u.

CAA

Puc. 11. l'eoMeTpust TOkapHOro pesua

BcriomoratesibHbI¥i Yro/ B niaHe (), XapakTepusyeT MoIOKEHNEe BCOMOraTeslbHOM PexyLlei KpoM-

KN N ONPENENAETCA KaK yron mMexay ﬂpOEKLl,VIel\/'I aTOoM KPOMKW Ha OCHOBHYIO NMJIOCKOCTb 1 HarnpaBJZIEHUEM,

06paTHbIM HaMpaB/IEHNIO NOAAYN.

Yron npu BepuwnHe pe3ua £ - 3T0 Yron MeXxay rnaBHOW M BCrioMoraTesibHOM KpoMKaMn. Yem 6osblue

yros, TeéM MeHbLlEe LEPOXOBATOCTb 06paGOTaHHOI\/II MOBEPXHOCTHN, Ny4lle ycnoBusd 0TBOAA TEMJia OT 30HbI

pe3aHus, OiHaKO BbILLE YCUIINE pe3aHusl, BO3AEMCTBYIOLLEE Ha 3aroTOBKY U pe3el. B cBsi3v ¢ 3Tv yrnbl £,

(7 v (@1 BLIGUPAIOTCS ONTUMANbHBIMA B 3aBMCMMOCTU OT YC/I0BWiA 06paboTku aeTanm, obpabaTsiBaeMoro
aTtepvana v T.n. Yrnbl B NaHe CBA3aHbI MeX/y cOBoN 3aBUCUMOCTbIO £ +(@ + = 180°.

M 1

K BTOpOW rpynne yrnios rnaBHOrO CEYEHWUs OTHOCATCS NepeaHuid yron ), 3aHnil yron &, yros 3aoctpe-

Hust 3 v yron pesanus &.

TepegHumii yron 'y xapakTepusyeT MnosoxeHne nepeaHen noBepXHOCTM pesla 1 onpeaensaeTcs B rnas-

HOM CeYeHUn KaK yron mexay cneaom nepenHeﬁ MOBEPXHOCTU U CNEAOM OCHOBHOW nnockoctu. C YBENn-
YEHNEM MNEepeAHEro yrna obneryaercs Bpe3aHne pe3la B METaANJ1, CHMKAETCA YCUTUE pE3aHUA. OpaHako
yBENNUYEHUE NEPEAHENO yrna NOHWXaAET NMPO4YHOCTb rNaBHoOM pex<yme17| KPOMKU pe3ua, YBENMNYMBAET U3-
HOC BC/IeACTBUE BblKpallMBaHUA, yXyALIAET YCNOBUA TEMSI00TBOAA OT 30HbI pE3aHUA. |-|03TOMy BENMNYMNHa

nepegHero yrna BblGMpaeTcs B 3aBUCMMOCTU OT obpabaTbiBaeMOro Matepuana v mMaTepuana pexyLien

YacTu pe3la U HaxoaMTCs B OCHOBHOM B Mnpeaenax ot 5 [0 259 B HEKOTOPbIX C/Ty4Yasix, HanpuMep, Npu
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06paboTke BbICOKONPOUYHbIX MaTepnanos uam npun obpaboTke C NOBbILLEHHBIMWU CKOPOCTSIMU pe3aHus ne-
peaHvin yron BbIGUPatOT OTpULATENbHBIM [0 —5“, YTO MO3BONSET YNYULLUNTb TEMIOOTBOA OT 30HbI pe3a-
HWS U NOBbLICUTbL MPOYHOCTL pe3ua.

3agHui yroJ (¥ xapaKTepusyeT MOSIOXEHNE IMaBHOWN 3aHEN MOBEPXHOCTU U CIeIOM M/I0CKOCTU pe3a-

HUS.. 3aHUI YO CHUXKAET TPEHWE MEXAY NAaBHOM 3aIHEN NMOBEPXHOCTbIO Pe3La U NOBEPXHOCTbIO pe3a-
HMS1 3aroToBKWU. YeM 6orblie 3TOT Yrosl, TEM MeHblle TPEHME, OAHAKO NaAaeT MPOYHOCTb Pe3la U yxya-

LLIaeTCA TENI00TBOA. |-|03TOMy B 3aBUCUMOCTU OT BENMNYUHbLI NoAayn U MEXaHNYECKUX CBOMCTB o6pa6aTb|-

BaeMOro MaTepu1ana 3aaHuii yron BeibupaioT B npeaenax ot 6 go 12°.

Yron 3aocrpenms [3 xapakrepusyeT B3auMHOE MOMIOKEHWE NepeAHel 1 3aaHeil MOBEPXHOCTH pe3ua U

onpeaendeTca B rnaBHOM CEYEHUN KaK yron Mexay cnegamm atux I'IOBerHOCTel\/II.

Yron pesanns & - 310 yron mMexay cnesamu nepefHelt MOBEpPXHOCTM M MOCKOCTM pe3anus. Mexay
yrnamMmun rnaBHOro ce4eHna cnpaBeasiMBbl cneayomne 3aBUCUMOCTU:

a+ 8 +y=90°

§=a+f=90"-y

9. OnpeneneHMe yrnoB " padMepoB TOKApHOIo NpoxoaHOro pesua

MepeaHwin 1 3aaHui yrbl pe3ua onpeaensitoTcs Pe3LoBbIM YriioMepoM (puc. 12).

Puc. 12. amepeHne nepegHero v 3agHero yrios pesuoBbiM yr-
NIOMepoM
Yrnomep COCTOWUT M3 YyryHHOW MAWTbl 1 C BEPTUKaNbHOM CTOMKOW 3, MO KOTOPOM nepeMeLaeTcs
BBEPX M BHM3 MON3YHOK 4. Ha nonsyHe 3akpensneH cekTop 5 Co WKasnoi C rpagyCHbIMM aenenvsiMu. Mno-
CKMI pblyar 6 MOXeT NMOBOPaYMBaTLCS BOKPYr OCU 2, YCTAHOBNEHHOW B cekTope. HUMXHSAS YacTb pblyara
npeacTasnsieT coboii yrnoMep ¢ ABYMS rpaHsMu 7 1 8, pacronoxeHHbIMM noa yriom 90°. BepxHuii KoHel,

pblyara ¢ HaHECEHHOW Ha HEM PUCKOWN CKOMb3WUT BAOJb AENEHMIN cekTopa. Ecin rpaHb 8 ycTaHOBUTL nep-
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NEHANKYNSIPHO MJIOCKOCTU MAUTLI, TO rpaHb 7 6yAeT napannesbHa e, Npu 3TOM pucka pblyara 6 coBMec-
TWUTCS C HY/IEBbIM [IENEHNEM LUKASTbI.

Mpn KOHTpONEe pesew KnagyT Ha MaWTy U YCTaHaBMBAKOT €ro Tak, YTobbl rMaBHasi pexyluast KpoMka Obl-
na nepneHaMKynsipHa K NIOCKOCTY pblyara 6, Toraa usMepeHus yrnioB 6yayT NpPOM3BOAUTLCS B FIABHOM
CeYeHum.

Ans U3MepeHus NepefHero yrna COBMELLAIOT rpaHb 7 C NepeaHeil MOBEPXHOCTbIO pe3ua, Kak MokasaHo
Ha puc. 9, @ ANs U3MEPEHWsI 3aAHEro Yria COBMELLAIOT MpaHb 8 C 3afHEN MOBEPXHOCTLIO. Mpy 3TOM He
[OMYCKAETCS 3a30pOB MeXAY IPaHbl0 U COOTBETCTBYIOLIEN MOBEPXHOCTHIO. MOKasaHUs pUCKMU pblyara,

OTCYMTaHHbIE MO LWKane CEKTOPa, AatoT BETUYNHY 3TUX YITIOB.

Yron 3aoctpeHus onpezensietcsi no gopmyne 5 = 90 O _(a+ ), a yron pesatus

§=90"—y

KoHTponbHble BONpochbl
1. Kak knaccuduumpyroTcs 1 MapKUpYTCS METaNopeXyLUmMe CTaHKu?
2. PacckaxuTe 06 yCTponCcTBe TOKapHO-BUHTOPE3HOMO CTaHKa.
3. Kakue paboTbl BbINOJHAOTCA HAa TOKapHO-BUHTOPE3HbIX CTaHKaxX?
4. T[lepeuncnimTe OCHOBHbIE BUAbI TOKAPHbIX Pe3LoB?
5. Kak 3akpennsaiTcsa pe3ubl Ha TOKApHO-BUHTOPE3HOM CTaHKe?

6. HasoBWTe yr/nbl TOKAPHOrO NMPOXOAHOro pesLa.
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JlaboparTopHas pa6ota N22 TO4YHOCTb M LLEPOXOBATOCTb NOBEPXHOCTEN AeTasneit npm obpaborke aeTa-

nei Ha TOKapHO-BUHTOPE3HOM CTaHKe

Lenb pabotbi

- paclUMpuTb NPEACTaBAEHNS O CTaHKe U PaCCMOTPETh TEXHUYECKME U TEXHOOrMYECKUe BO3IMOXHOCTU
TOKapHOro 060opyi0BaHMS U, B HACTHOCTW, TOKapPHO-BUHTOPE3HOrO CTaHKa;

-U3yunTb BANSIHWE FEOMETpUM pesua U cnocoba 3aKpennieHns 3aroToBKM Ha TOYHOCTb pPa3MepoB U reo-
MeTpuyeckon opMbl AeTaneu;

-U3yYUTb BAIMSIHUE FrEOMETPUM pe3la U BESIMUYMHBI NOAAYM Ha LLIEPOXOBATOCTb 06paboTaHHOM NOBEPXHO-
CTV peTtanu.

Pab6oTb1, BbINOJ/IHSIEMbIE HA TOKaPHO-BUHTOPE3HbIX CTaHKaXx.

Bonblwas Yyactb paboT, BbIMOAHSAEMbIX HA TOKAPHO-BUHTOPE3HbIX CTaHKax, nokasaHa Ha puc. 4.3 (cM. na-
6opaTopHyto paboTy 1). KpoMme Toro, Ha AaHHbIX CTaHKax 06TaumMBaloTCs KOHMYECKMEe MOBEPXHOCTU Cie-
Aytowmmmn cnocobamm (PUCyHOK 1): LWUMPOKMMK pe3uamMu (C ASIMHON pexyLuen KpoMku Ao 30 MM), y KOTO-

PbIX FNaBHbI

M2

=
F

PucyHok 1 Cxembl 06Ta4YnBaHUS KOHUHECKUX TOBEPXHOCTEN
D-d
yron B nnaHe ¢ paBeH yriy o = arcth - MONOBMHE Yrna Npy BepLIMHE KOHyca (PUCYHOK 1,a);

MOBOPOTOM KapeTKU BEPXHEro CynnopTta Ha yron a (pUCyHOK 1,6); CMelleHUeM LeHTpa 3aaHel 6abku B
—d

D L y
MOMEPEYHOM HanpaBfeHUM Ha BEMUUHY h=T*I(pMCYHOK1,B), C MOMOLLbIO KOMMPOBasbHOM

(KOHYCHOM) NIMHENKM 1, C KOTOpOW CBA3bIBAETCS MornepeyHasl KapeTka 2 CynnopTa Mpy OTKIOYEHHOM
raiike Xxo4oBOro BUHTa NonepeyHorn noaayun (pucyHok 1,r). Pasmepsbl D, D, L, 1 nokasaHbl Ha pUCYHKe. 1.
C NOMOLLBIO MHCTPYMEHTOB, 3aKpensieMbIX B NMUHOMN 3aaHei 6abku, Npon3BOAMTCS CBEPJIEHWE, 3EHKe-
pOBaHWe, pa3BépTbiBaHNE OTBEPCTUIM, Hape3aHue pe3bbbl METUYMKOM.

ToYHOCTb M3roroBsieHns AeTasied. 1o TOUHOCTbIO U3rOTOBIEHUSI AETaIM MOHUMAETCS CTEMEHb eé
COOTBETCTBUA BCEM Tpe6OBaHVIﬂM yepTexa, TEXHUYECKMX YCﬂOBMVI.
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Mpv M3roTOBNEHUM AeTanen HEBO3MOXHO MOJTyUnTb TOYHbIE pa3Mepsbl. [03TOMY Ha YepTexe AeTanm yka-
3bIBAOTCS HE TOJIbKO pasMepbl, Ha3blBaeMble HOMUHANbHBIMK, HO U [OMNYCKAEMble OTK/IOHEHUS: BEpxXHee
(ES ana oteepcTus, es AN1a Bana) U HWKHee oTKIoHeHWe (EJ Ans oTBepcTus, ei- 4nia Bana). Hanpumep,

Ha yepTexe Bana (PUCYHOK 2) pa3mep aunaMeTpa 50 MM ABMSETCS HOMUHANbLHLIM;
r&
—_—— = + F
ey

=

Pucyrok 2. O603HaUYeHME OTKJIOHEHWI U LLIEPOXOBATOCTM Ha YepTexe

es=+0,035 MM, ei=-0,035 MM. Ban cuMTaeTcs roaHbIM, €Cnv AEACTBUTENbHBIN pa3Mep €ro AMaMeTpa He
BbIXOAMT 3a npeensl Hanbonblero (50,035 MM) U HauMeHbLiero (49,965 MM) npefenbHbIX pa3MepoB
NPOTMBHOM Crly4yae - 6pak. Pa3HoCTb Mexay HanbonblIMM 1 HAMMEHBLUWM NpeaenbHbIMU pa3Mepamu, Unm
MeXay BEPXHVUM U HUXXHWUM OTK/TIOHEHWUSIMU, Ha3bIBAETCS JOMYCKOM.

Mpy 06paboTke aeTaneit HEOH6XOAMMO MONYUNUTb UX NPaBUIBbHYIO reoMeTpudeckyto hopmy. JencTBuTeNb-
Has cdopMa AeTanei UMeeT, Kak NpaBusio, Kakme-nbo OTKIOHEHUS! OT NPaBWUbHOW, MaeanbHON HopMbl.
Hanpumep, Ban MOXeT UMETb B MOMEPEYHOM CEYEHWUU OTKIIOHEHUS OT KPYrnoCTU: OBasnbHOCTb, OrpaHKy
(pncyHOK 3); B MpOAONBHOM CeYeHWMM - KOHYCO0bpa3HOCTb, 60UK006pas3HOCTb, ceanoobpasHoCTb, KOTO-

pble KOMMYECTBEHHO ONMPeaendroTca KakK MnoJlypa3sHOCTb MaKCMMallbHOro U MWHUMallbHbIX AMAMETPOB:

A= w (PVCYHOK 4).

KpOMe TOro, TOYHOCTb U3roTOB/IEHUA AETAJIN XapaKTEPU-

a 5 3yeTCA TaKXXe TOYHOCTbIO B3aMMHOIO PacriofIOKEHUs Mo-
BEPXHOCTEN, Ocell (OTKMIOHEHMEM OT MapaniesibHOCTK
= M/IOCKOCTEN, OCeN, OTK/IOHEHWEM OT WX MepPreHaNKyNsp-
¥
" s HOCTU U T.4.).
S TakuM 06pa3oM, TOYHOCTb AETanM ONpeaensieTcs TOUYHO-

CTblO €€ pa3MepoB, reo-Merpuyeckor popmMbl, B3aMMHOro

PacrnosioXXeHUs noBepxHocTel U oceil. OTKIOHeHUs
PucyHok 3. OTKNoHeHne oT Kpyr-

NOCTU: @) OBasnbHOCTb, 6) OrpaH-
Ka HOMWHAJbHBIX MX 3HA4eHWI Ha3blBaeTcA norpeLwHoCTbO

paMEeTPOB peasibHOM JIETANN OT 33[laHHbIX Ha 4YepTexe

U3rOTOBJIEHMS.

Ha TOYHOCTb M3roTOBNEHUA AETanel BAMSIET Uenblid psa hakTOpPoB: HETOUYHOCTU YCTAHOBKM AETaneil Ha
CTaHKe; MOrpeLIHOCTU HAaCTPOMKM CTaHKa Ha pasMep; ynpyrue aecdopMaumum 3/1IEMEHTOB TEXHOIOMMYECKON
CUCTEMbI «CTAHOK — MPUCTIOCObeHne - AeTasb - UHCTPYMEHT» Mo AEMCTBUEM CUN pe3aHusi; U3HOC pe-
XKYLUMX MHCTPYMEHTOB 1 Ap. B AaHHOM paboTe paccMaTpUBAETCA B/MSIHUE Ha TOYHOCTb AeTaneit ynpyrux

AecdopMaLmii 3aroToBOK Moj, AEMCTBUEM CUIT PE3AHMS.
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PucyHok 4. OTKNOHEHWs B NPOAOSILHOM CeYeHUM Bana: a — KOHYcoobpa3HOCTb,
6 — 60uKk006pa3HOCTb, B - CeA1006pa3HOCTb

A
PucyHok 5. CxeMa cun pe3aHuns nNpu ToUeHnn

Bnusinne cns pes3aHnsi Ha TOYHOCTb M3roTOBJIEHHS1. B npouecce pe3aHus npu TOHEHUN OT pesua na
3aroTOBKY AEWCTBYET CuNia pe3aHus R, KOTOpylo Anst yaobCTBa M3yuyeHUst pasnaraloT Ha TpU B3auMHO
neprneHAMKYsipHblE COCTaBAsOWME Cubl (PUCYHOK 5); P, - BEpTUKANbHYO CUY KacaTesnbHY0 K MOBepX-
HOCTW pe3aHusi 3aroTOBKW, MO3TOMY €€ Ha3bIBaloT TakKe TaHreHUManbHoN cunoin; Py - oceByto cuny, aei-
CTBYIOLLYIO B HanpaBneHun noaayun: Py - paananbHyto cuny, nepneHanKynspHYIo K OCU 3aroToBKM.
Hanbonbluee BnnsHME Ha TOYHOCTb M3rOTOBMIEHWUS AETann OKasblBaeT paauanbHas cuna P, , KoTopas
BbI3bIBAET M3rM6 3aroTOBKM B rOPU30HTAJIbHOM MIIOCKOCTU.

Ecnu 3aroTtoBka (Ban) 3akpensieHa To/bKO B NaTpoHe (PUCYHOK 6), TO €€ MOXHO NpeacTaBUTb Kak banky,
3aKpenIéHHYI0 OAHMM KOHLIOM (KOHCOMb). B 3TOM cnyvae Ban 6yaeT usrnbatbcs noa Aencremem cunbl Py

C MaKCMMaJibHbIM I'IpOFVI6OM Ha cBO60OAHOM KOHLLE, paBHbIM

: 4
R R eSS ianass,
ya Vit |
(i1 e — T
VANNANRINENANY RN AR - 17,
(1 ( 75 (VL
I‘ | | { e ! {
L b L.

PucyHok 6. Cxema 06paboTkn Bana, 3aKpeniéHHOro B TOKApHOM naTpoHe

_ PI?
mx3E) ]

(1.1)
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4
roe /- anvHa Bana (Bbines), B - moaynb tOHra, J = 6_ -MOMEHT MHepLun,

d — onameTp Bana.

CnepoBaTesibHO, AENCTBUTENbHASA MNybUHa pe3aHns t Ha 3TOM KOHLE Bana byaeT MeHbLIe HOMUHAJBHOM
rnybuHbl t, Ha BENMUMHY  ty max : t;’ th - f maxe

Mo Mepe npubnuxeHns pe3ua K NaTpoHy nporvb Bana yMeHbluaeTcs M y natpoHa byaer 6am3ok K

Hynt0. B pe3ynbTaTte AnaMeTp d,, nonyuntcsa 6onblue anameTpa d, , T.€. Ban 6yJeT UMeTb MOrpeLIHoCTb -

KoHycoo6pasHocTb: K = % (CM. PUCYHOK 6.).

& ’—LL.E'?E_ 5 5 h-L.r[iEr
A
& R

¥ =

s = D~

Sp—— .

[~

PucyHok 7. CooTHoLeHWe Mexay cunamu : Py n Py ¢ = 45°(a) n ¢ 90° (6)

[nsi yMeHbLUEHNS AAHHOW MOrpPELUHOCTU, Kak BUAHO M3 dopmynbl (1.1), HEO6XOAMMO YMEHBLUMTL CUITY
pe3aHusi P,. ECn 3TO AenaTh 3a CYET yMeHbLUeHWs TybuHbl pesaHus t, nogaun S, To NPOM3oNAET CHU-
XEeHNe Npou3BoaAnTENbHOCTM 06paboTku. bonee paunoHanbHO, HE U3MEHSS PEXUM pe3aHust, YBEINUUTb
rNaBHbIiA yron B nnaHe ¢ pesua (B npeaene Ao ¢ 90°); npu 3ToM cuna Py yMeHbluaetcs, a cuna Py yBe-
NIMYMBAETCS, MO ee YBeSIMUYEHME He OKa3biBaeT CYLLECTBEHHOrO BUSIHUSA Ha AedopMaumio Bana (pUCYHOK
7.).
OpyrvM 3dheKTMBHBIM MEPOMPUSATUEM /IS YMEHbLIEHUS MOrPELLIHOCTEN U3rOTOBNIEHWSI AETaNeN SBNSET-
€S NpUMeHeHne bonee XECTKUX CNocob0B 3aKpernneHnst 3aroToBoK. Hanpumep, ecnn Ban, 3aKpennéHHbIl
B MaTPOHE, NOMKaTb LIEHTPOM 3aaHel 6abku, TO ero »ECTKOCTb 3HaUMTENIbHO BO3PacTET. B 3ToM crydae
Bas MOXHO NpubAMKEHHO paccMaTpuBaTh Kak 6anky, nexailyto Ha AByX ornopax, ecv cuutaTb nepej-
HIOIO M 3adHIo 6abkn abcontoTHO XXECTkuM. Toraa npyu 06paboTke Bana ero npornd y 3agHero LeHTpa u
naTpoHa noa AewcraveM cunbl Py BygeT 6nm3ok K nymo (t; = ty ); MakcuManbHbli npornb Ban 6yaet
MMETb B CBOENM cepeanHe, Koraa eé JOCTUrHET pe3el; ero BenymHa
_RP L
"X 48EJ (1-2)

CoOTBETCTBEHHO AENCTBUTENbHAs MNybMHa pe3aHusi B cepeanHe Bana

th =ty - foma -
Takum 06pasoM, Npu ABMXKEHUM pe3la OT 3aAHEero LEeHTpa K cepeavHe Bana AenCTBUTENbHas rnybuHa
pe3aHnsl YMEHbLUAETCS, @ AMAMETP Basa YBENMYMBAETCS; Aanee, NpU ABMXEHWUWU pe3la OT cepeauHbl Ba-

Na K NaTpoHy AeWCTBUTENbHAs rNybrHa pe3aHusl BO3pacTaeT, a AMaMeTp Bana yMeHbluaeTcs (CM. pucy-

-dl
HOK 8). B pesynbTaTte, Ban Moay4nuT MOrpeLHoOCTb 604Kk006pasHocTb: B = —2—— (d;, 06bI4HO
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MeHblLLE d3 , T. K. 3aaHsis1 6abka MeHee XECTKasl, YeM NnepeaHss).
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PucyHok 8 Cxema 06paboTku Bana, 3akpenneHHoro B MaTpoHe 1 NoXaToro 3aHUM LEHTPOM
M3 cpasHeHuns dopmyn (1.1) u (1.2) BUAHO, YTO NpY NOAXKaTUM Bana 3afHUM LEEHTPOM ero nporunb 3Ha-
UMTENbHO YMeHbLLAEeTCs (TeopeTuyecku B 16 pas, HO NMpaKTUYeckn 3Ta pasHuua byaeT MeHblue, T.K. ne-
peaHss M 0cobeHHO 3aaHas 6abka He ABNAIOTCA abCoOMOTHO XECTKMMM). 03TOMY B 3TOM Clyyae no-
rpewHocTb Bana (604ko06pasHOCTL) MpU MPOYMX PaBHbIX YCNOBUSX OyAeT 3HAUMTENnbHO MeHbLe Mo-
rPEeLHOCTM (KOHYCO06pa3HOCTb), NMOJSTyYEHHON BaSIOM NPU 3aKpenieHnn TONbKO B NaTpoHe, T.e. TOYHOCTb

Basla BO3PACTET.

LllepoxoBarocTb 06paboTaHHONH NOBEPXHOCTH M CIIOCO6bI €€ yMeHbLIeHHs. [pn 0bpaboTke fe-
Tane’ HeobxoAMMO He TOMbKO NONYYUTb TPebYEMYIO TOYHOCTb, HO U AOCTUMHYTb ONPeAeNEHHON LIEPOXO-
BaTOCTW UX NoBepxHocTel.. MNMocne 06paboTkn Ha NOBEPXHOCTM AETann OCTalOTCs cnefbl B BUAE HEPOB-
HOCTel Kak B Hamnpas/ieHUM rMaBHOMO paboyero ABWXXEHMS, MPU KOTOPOM OCYLLECTBISIETCS pe3aHue, Tak
¥ B HanpaBneHWn nojayn. B pesynbtaTe NosyyaeTcs WepoxoBaToCTb, XapakTEpUCTMKa KOTOPOW 3aBUCUT
OT MHOMUX (DaKTOPOB; OCHOBHbLIMM U3 HUX SIBNISIIOTCS: CBOMCTBa 06pabaTbiBaeMOro MaTepuana, pexuMbl

pe3aHnsa, reoMeETpUYECKNE NMoKasaTesIN PEXYLLUNX NHCTPYMEHTOB, COCTOAHNE pa6oqwx KPOMOK U .T.A.

Bbicokasi TOYHOCTb pa3MepoB, Kak NpaBuio, TpedyeT HU3KOM LLEPOXOBAaTOCTH NMOBEPXHOCTU.
MpaBubHOE Ha3HaYeHWe LEePOXOBATOCTM NOBEPXHOCTU, COOTBETCTBYIOLLEN YCIOBUSAM paboThbl AeTanu,
MMeeT OrpoOMHOE 3HayeHue.

Mo HoBbiM cTaHgaptam OCT 2789—73 (B3ameH OCT 2789—59) u NOCT 2.309—73 (B3ameH IOCT
2.309—68) ans Bcex oTpacsien MawMHOCTPOUTENbHOM MPOMBILLIIEHHOCTM LWEPOX0BATOCTb NOBEPXHOCTH
onpegenseTcs 0QHUM U3 CleayroLwmx napaMmeTposB:

Ra — cpeaHee apudMeTnyeckoe OTKIOHEHWE Npoduns;

R, — BbICOTa HEpPOBHOCTEN Npoduns no 10 ToukamM;

Rmax — Hanbonbluas BbICOTa HEPOBHOCTEN Npoduns;

Sm— CpeaHWi Wwar HepPOBHOCTE;

S — CpefHuWit Wwar HEpOBHOCTEW MO BEPLUMHAM;

t, —OTHOCUTENbHas OnopHas AvHa npoduns.

CpenHee apudmMeTnyeckoe OTKIOHEHWE Npodunsa R, onpeaensercs no gopmyne

Y, Y, 1L
Ra: yl y2 y :_Zyl
n niz

BbicoTa HEpOBHOCTEN R, ONpeaenseTcs Kak cpeaHee pacCTosiHUE Mexay Haxoaswmmucs B npeaenax 6a-
30BOV A/IMHbI NATBHIO BbICOTaMWU BMaAWH U BbICTYMOB Ha KPUBOW HEPOBHOCTEN NMOBEPXHOCTU (PUCYHOK 9).
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YCTaHOBNEHO BOCEMb 3HaYeHWi 6a30BbIX ANMH U3 paaa: 0,01; 0,03; 0,08; 0,25; 0,80; 2,5; 8; 25 mm.
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PucyHok 9. Cxematnyeckoe M3obpaxeHne HePOBHOCTE

B HoBoM OCTe [OMNOMHWUTENbHO YCTaHOBMEHbI TPEOOBAHUS K HaNpaBNeHNIO HEPOBHOCTEW MOBEPXHOCTM
N yKa3bIBaeTCA 3TO Ha YepTexax.

Mpy yKasaHWK LLIEpOXOBATOCTUN MOBEPXHOCTU MPUBOAST NpeAenbl 3Ha4YeHW NapamMeTpa, pa3Mellas ux B
[iBe CTPOKM, Hanpumep:

1,00; /R, =0,080 /R, =080 t5;=50
0,63; /R, =0,032 \/R,, =032 ;=70

B Tabnmuax Hosoro MOCTa npuBoaaTca 3HaveHust R,,, R, , Sm , m u t,. CpegHee apudmeTnyeckoe oT-
KNOHeHne npoduns R, U3MeHseTca B AvanasoHe or 100 ao 0,008 MkM, BbiCOTa HEPOBHOCTEN Npoduns
no 10 ToykaM R, U Hanbosnbluas BbICOTa HEPOBHOCTEN R« U3MeHsETCs B npegenax ot 1600 go 0,025
MKM; CPELHWA LWar HEPOBHOCTEN S, U CPEAHWI LWar HEPOBHOCTENM MO BEPLUMHAM S U3MEHSIOTCS B npeae-
nax ot 12,5 go 0,002 mm.

OTHocuTenbHas onopHas AnvHa npoduns t, N YUCNOBbIE 3HAYEHUS YPOBHS ceveHns npoduns p Bblou-
patoT 13 paga: 5—90% 0T Rpax-

LLlepoxoBaToOCTM YCTaHaBMMBAKOT MO OAHOMY WM HECKONbKMM napameTpaM. [Ansg 6—12-ro kiaccos oc-
HOBHOI SIBNSETCS LWKana R,, a ans 1—5, 13 1 14-ro K1accoB — LiKana 6—14-e Kaccbl AeNST Ha paspsi-
[bl, KOTOpble 0603HaYaloT a, 6, B.

TMpmn6opbI /151 OYEHKH LUEPOXOBATOCTH MOBEPXHOCTH. B HacTosllLee BpeMsi Hanboree Wnpokoe
MPUMEHeHWe A1 onpeaesieHnsl LLepoXOBaTOCTM NOBEPXHOCTU MONYYMIM Cleayiomne METOAb:

e METOA oOllynbiBaHMA WU U3MEPEHUA ) =

MWUKPOHEPOBHOCTEN MOBEPXHOCTM C  MOMOLLbIO L-| P S
S

npocdunorpacdos, paspabotaHHbix K.M. AMMOHOM,

i i 2 3
b.M. JleBuHbIM (Mogenm W3M1-5 n U3IM-17), B.M. e .
KceneBbiM (Mopenn KB-7) u npodwunorpadbl- N~ %
npocdunoMeTpsl Tvna 201 u 202; g RIS
A
[ '5== 52 1
57 (222222222

PucyHok 10. Cxema pabo-
Thbl NpodunnomeTpa npo-




e  ONTUYECKUN METOA U3MEPEHNs NPOhus MOBEPXHOCTU C MOMOLLBIO MUKPOCKONa
1 MMKpouHTepdepomeTpa JIMHHWUHKA 1 ap.;

. METOA CPaBHEHUSI MOBEPXHOCTU KOHTPOSIMPYEMOWN CTanbHOW WM YyryHHON Ae-
Tanu c obpasuamu LLIepoxoBaTOCTH NMOBEPXHOCTY.

Mpunbopbl, OCHOBaHHbIE HA METOAE OLLYMNbIBAHUS MOBEPXHOCTU, UMEIKOT afIMasHylo UMy ¢ O4eHb Hebonb-
UMM panyCoM 3aKpYr/ieHNS BEPLUNHbI 10 12 MKM.
Ha pucyHke 10, a nokasaHa npuHUunuansHas cxema npodunoMetpa. B 3Tom npodunomerpe vrna, npo-
BOAHWK M MarHMT 1 MOMeELLEeHbI B CreumanbHON ronoBke, Ha3biBaeMoi AaT4MKOM npubopa. JaTunk cBs-
3aH NPOBOAOM C yCuUnMTeNneM 2 u perucTpupyrowmm npubopom 3. [atumkoM Bpy4HHYIO NPOXOAST Mo no-
BEPXHOCTM AeTanu u npubop perucTpupyeT BbICOTY LLIEPOXOBATOCTU NMOBEPXHOCTMU.
Opyrue npubopbl — npodunorpacdbl, OCHOBaHHbIE HA METOAE OLLYMbIBAHWUSA, AAOT BO3MOXHOCTb CHSATb
npocdunorpamMmy npu 6onbLIEM YBENNYEHUM.
B npubopax KoHCTpykumMn AMMOHa u Kucenesa urna ceBsizaHa ¢ HebOnbLUMM 3epKanoM, KOTopoe Koneb-
NeTcs OT ee ABmxeHus (pucyHok 10,6). Ecnv Ha noBepxHOCTb 3TOro 3epkana 4 HanpasBwTb flyd CBETa U3
He60sbLIOrO OTBEPCTUSI, TO 3epKaso Npu KonebaHnn ByaeT OTKOHSATL «3aiunK». Ha nyTu oTpaXxeHHOro
3aiiuMKa yCTaHaBMBatOT (DOTOUYBCTBUTENBHYIO ByMary Mam nneHky, Ha KOTOPOM 3anucbiBaloTCst BCe OT-
KNOHEHMs 3aiumka 5. MonyyYeHHas NUHWS NpU ABVXKEHUM SIBASETCS NpoduiorpaMMoi noBepxHocTu. Ha
TaAKOM Xe MpuHuMne YCTpoeHbl NpMbopbl KOHCTPYKUMK JleBuHa u npodunorpadbi-npoduioMeTpbl TUn
201 n 202.
& Ag . AAna v3MepeHus LWepoxXoBaTOCTU MOBEPXHOCTU NMPUMEHSIIOT Takxe
g ”  [BOVHOM MMUKpOckon JIMHHMKa (pUcyHOK 11). B 3ToM npubope nyu
CBETa HanpasnseTcs noj onpeaeneHHbIM yrioM, obblvHO noa yr-
nom 45° (Mmkpockon 1). C NpoTUBOMOJOXHOM CTOPOHbI MO TaKUM
Xe YrfoM npou3BoauTcs HabnioaeHne noBepXHOCTU (MMKPOCKON
2). O6beKTMB 5 CO3AaET M306paXKEHNE LLIESIM Ha KOHTPOMPYEMOM
NOBEPXHOCTU AeTann 4 B BUAE Y3KOW CBATALLENCS LWenn, a 0bbek-
TUB 6 MUKPOCKOMa CO3aaeT 1300paXkeHne 3ToW JIMHUM y4yacTka.
Ecnu cBeToBOM Nydy NafaeT Ha rNagkyl NMoBEpXHOCTb, TO BUAHA
y3Kasi poBHas CBETOBas Mnosnocka. HoO korga Ha MOBEpPXHOCTM
NMEIoTCA Kakne- NMbo HEpOBHOCTW, TO 4epes OKynsp 3 BUAHA
N3NOMaHHas rnosiocka ceeTa.
TakvM o6pa3oM, B MUKpocKone HabnmtoaeHUs 2 OKyNSpHbIM MUK-
POMETPOM 0YEPUMBAOTCS KOHTYPbl MMKPOHEPOBHOCTEN U M3Me-
: psieTcs Ux BbicoTa OT rpebHsa Ao BnaguHbl. C nomolubo hoToHa-
Eﬂgogﬁagigﬂaﬁ N Caky 3TOT NpUGOP MO3BONISET MPOM3BOATL (hoTOrpadmpoBaHme
MMKDOCKON HaBIOAEHMS; 3- OKYNSp; NMOBEPXHOCTU. BbICOTY MWMKPOHEPOBHOCTEW MpOdUAS MOXHO On-
4- KOHTpOnMpyemas NoBEPXHOCTL; 5 peaennTb C NOMOLLbIO ONTUYECKUX anl60p03 JINHHKKA, ncnosnb-
1 6- 06BEKTUBLI 3ylOLWKMX siBieHne uHTepdepeHunn ceeTa.

Puc 11. OnTuyeckas cxema asoit-

O cBsI3N MeXxay TOYHOCTbIO M LUEPOXOBATOCTbIO 06pa-
60TaHHOi noBepxHOCTH. Kaxaas obpaboTaHHas AeTanb xapaKrtepusyeTcss 60/blLMM KONIMYeCTBOM
nokasaTenei KayecTBa roToBOM NPOAYKUMWU. [NaBHENLMM U3 HUX MPY BCEX MPOYMX PaBHbIX YCIOBUSIX
SABNSIOTCS TOYHOCTb POPMbI AETaNEN U LLEPOXOBATOCTb 06paboTaHHbIX NOBEPXHOCTEN.

B 3aBUCMMOCTM OT Ha3sHauyeHusi AeTaneit onpeaensitorT HambonbliMe OTKIOHEHUS! OT HOMMUHAJIbHbIX
pa3MepoB, KOTOPbIE MOXHO AOMYCTUTb MPU UX U3rOTOBNEHWUN. Ha KaXabl M3 NepeuncieHHbIX Bbllle
nokasaresnei TOYHOCTU AeTann AO/MKEH YCTaHaBIMBATLCA AOMYCK, ONpeaensieMbiin cnyxebHblM HasHa-
YeHWEeM JieTanu B MaLLMHE U BbibpaHHbIM METOAOM AOCTMXKEHUS 3aaHHOM TOYHOCTU U3AEenus.

Jonyckn 06bl4HO BbIGMPAKOT Ha OCHOBE OMbITa, CNeuMarnbHbIX SKCMEPUMEHTOB M 3KCMlyaTaumMm aHasno-
MMYHBIX MALLWH.

LLlepoxoBaToOCTb NOBEPXHOCTM 3aBUCUT OT MHOMMX YCII0BMU 06paboTikn (pexrMMOoB pe3aHus, reoMeTpuye-
CKUX JaHHbIX MHCTPYMEHTOB, KayecTBa MaTepyarsna 3aroToBOK U T. M.) U Mano 3aBUCUT OT Knacca TOYHO-
CTV 1 pa3MepoB AeTanu.

Mo3TOMYy CTeneHb BANSHUSA BENMYMHbI LIEPOXOBATOCTU Ha COXPaHEHME 3ajaHHOM NMOCaAKM pasfinyHa Ans
Pa3NNYHbIX Pa3MEPOB U KNAacCoB TOYHOCTM AeTanei.

[Ansa 6onee TOYHbIX M3AENNIA ManbiX pa3MepoB C Y3KMMMU NPeaenamMm AoMyCcKOB BAMSIHUE BEMIMUMHBI LLEPO-
XOBaTOCTU Ha A/IUTENbHOCTb COXPaHEHUS MOCAZAKM 3HAYMTENbHO BonbLUe, YeM Ans rpybbix M3aenvin
6onblmx pasmepos. Mo uccnepgosaHnaM npod. A. A. MaTtanmMHa MOXXHO pekOMeHAO0BaTh CreaytoLlme co-
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OTHOLUEHWSI MEXAY CPeAHEN BbICOTOW LUEpOXOBATOCTU Rz 1 nonem aonycka d Ha U3roToBNEHVE AeTanen:
npu AMaMeTpe ConpshKeHUs cBbille 50 MM
R,=(0,1...0,15) o;
npu AMameTpe conpsbkeHus ot 18 ao 50 MM
R,=(0,15...0,20) 9;
npu AMAMeTpe ConpsHKeHUs MeHee 18 MM
R,=(0,2...0,25) o.

BnunaHne ycnoBusi 06paboTkn Ha LIEPOXOBaTOCTb IMOBEPXHOCTH. LllepoxoBaToCcTb MOBEPXHOCTU
[eTanu 3aBUCUT OT 60MbLIOr0 KOMMYECTBa NPUUMH, CBSI3@HHLIX C YCIOBUSMU ee U3rotoBneHus. OCHOB-
Hble U3 HUX: FeOMETPUYECKUE AaHHbIE PEXYLUMX MHCTPYMEHTOB M COCTOSIHUE paboumx KPOMOK, KauyecTBo
obpabaTbiBaeMbIXx MaTepuanos, CMa304HO-OXNTAXAAIOLMX XNAKOCTEN U BIUSIHUE BUOPaLMi TEXHOOMM-
YECKOW CUCTEMbI "CTaHOK- NMPUCTIOCO61eHNE- MHCTPYMEHT- 3aroToBKa"

CkopocTb pe3aHus. CKOPOCTb pe3aHns OKasblBAET CyLLECTBEHHOE BNMSHUE Ha 0bpa3oBaHue LLepPOXo-
BaTOCTEW NOBEPXHOCTU. Kak NoKasbiBatOT OMbIThI, C U3MEHEHWEM CKOPOCTM MOSIBNISIETCS pa3/nyHasi LWepo-
X0BaToCTb (puc. 1.4). LlepoxoBaToCTb 06paboTaHHON NOBEPXHOCTU B 3HAYMTENBHON CTENEHU CBA3aHa C
npoLeccoM 06pa3oBaHnsl CTPYXXKU U Npexie BCero ¢ BO3HMKHOBEHUEM HApOCTa.

B 30He Manbix ckopocTelt (A0 5 mM/MuH), KOrAa HapoCT He 0bpa3yeTcsi, pa3Mepbl HEPOBHOCTEN HE3HauM-
TENbHbI.

Mpwv yBenmueHun ckopoctun Ao 20...40 M/MuH pa3Mepbl HEPOBHOCTEW NMOBEPXHOCTM BO3pacTaloT, AOCTUras
npu 20...40 mM/MuH (Nepuof 06pa3oBaHMsi HApOCTa) HaMBbLICWIEro 3HayeHus. [anbHenwee MnoBbiLEHNe
CKOPOCTM pe3aHusi YMEHbLIAET BEIMUMHY HApOCTa M MOHWXKAET BbICOTY HEPOBHOCTEW 06paboTaHHOW Mo-
BEPXHOCTH.

B 30He cKkOpoCTeln, Npu KOTOPbIX HapOCTbl He 06pa3yroTcs (Bbile 60—80M/MMH), LLIEPOXOBATOCTb MO-
BEPXHOCTV OKa3blBAETCA HAUMEHbLLEN.

[JanbHeiilee yBenmyeHne CKOpoCTU pe3aHus, eciv He NosIBASIETCS BUOpaLMs, HE3HaUMTENbHO CnocobCT-
BYET YMEHbLLEHMIO BbICOTbl HEPOBHOCTEN. POCT CKOPOCTU pe3aHusi, Bbi3biBalOLLMI MOBbILIEHNE TEMIE-
paTypbl U NAACTUYHOCTU METasnNa NOBEPXHOCTHOIO C1081, yBENUUMBAET 06beM ero nnactudeckux aedop-

R [MKm] AL R,
2( / i N
15 (—H—— :
ol
5 5 R SV BN
|
e
py 10 20 S0 40 50 60 v[M/mun]
PucyHok 12 BnusiHue ckopocTtu pesa- PucyHok 13 Bnunsinme nogauum npum 10-
HWS NPU TOYEHUW Ha LLEepPOXOBaTOCTb YeHUM CcTanu Ha LIepoxXoBaToCTb Mo-

Mauui, cnocobcTBys 06pasoBaHNio GosbLLMX HEPOBHOCTEWM Ha 06paboTaHHON NOBEPXHOCTH.

Mpn OanbHEWLIEM YBEJIMYEHUN CKOPOCTW PE3aHUsi BbAENSIOWEECS B MPOLIECCE €ro TEMNJO HE YCrneBaeT
MPOHUKHYTb B TNYyOMHY MNOBEPXHOCTHOrO Cnosl. CKOPOCTb pPEe3aHMsl HAYMHAET MpEBLIWATL CKOPOCTb
pacrpoCcTpaHeHnst nnactudeckon paedopMaumn, M 06BEM MnacTMyeckn AedOopMUPOBAHHOM 3OHbI
MaTepvana CoKpallaeTcs.

Mpn BLICOKMX CKOPOCTSIX Pe3aHusi rMybuHa NnacTMyecku AeOpMMPOBAHHOIO C/l0s HE3HauMTesNbHa U
LLUEpPOXOBAaTOCTb MNOBEPXHOCTU HEBEIMKA.

B cnyuyae 06paboTkM Xpynkux matepuanos (HanpuMmep, YyryHa) Hapsgy CO CPE30M OTAESbHbIX YacTuy
MEeTasna NpoOUCXOANT MX CABWUI M XPYNKOE OTKasibiBaHNE OT OCHOBHOM MacChbl MeTasna, YBeIMUYMBaloLLEE
LLEepPOX0OBaTOCTb NMOBEPXHOCTML.

lMoBbILLEHNE CKOPOCTM pe3aHnst YMeHbLUAET OTKasbiBaHue 4acTuy u obpaboTaHHas MOBEPXHOCTb CTaHO-
BUTCA 60osee rnagKon.

59



IQZZMK/\Z]

/
%0 /

120 /‘/ /
/’(
100 /

80 ’ ‘/]:'\
7/
60 J/J e
40 /
20
1 g 0l 028 042 0,56 spmfod]

PucyHok 14. 3aBMCMMOCTb BbICOTbI
HEepOBHOCTEW OT Nogauun nNpu To-
YEHUN KOHCTPYKLUOHHOMW CTanm
Ct5:

1- ckopoCTb pe3aHust V= 24 M/MUH;

2_ ArrAnAATL nasauiaa vi— 29 nalnaiau

Ans nonyveHusi Hambonee UMCTbIX M TOYHbIX MOBEPXHOCTEN
06paboTKy BeflyT B 30HE CKOPOCTEM, NMPU KOTOPbIX HAPOCTa Ha
WHCTPyMeHTe He obpasyeTcsl, a LWepoxXoBaToCTb MOBEPXHOCTU
NoJy4YaeTCst HAMMEHbLLE.

YKkaszaHHble 06CTOATENLCTBA CO3AA0T OCHOBHbIE MPeAnoChIIKK
NOJTy4EHUS BbICOKOM YNCTOTbI 06paboTKM NMOBEPXHOCTU NpU
CKOPOCTU pe3aHusl OT 75 M/MMH W BbiLLe.

Mopgaua. Jpyrum hakToOpoM pexMMma pe3aHusi, UMerLmM pe-
LatoLee 3HavyeHue ans obpasoBaHus LWEpOXOBATOCTH, ABNS-
eTcsa nogaya Ha pucyHke 14 npuseaeH rpaduvk 3aBUCMMOCTM
BEIMYMHBI HEPOBHOCTEN MpW ToYeHun cTanen. Kak cneayet us
aToro rpacdwmka, npu paborte ¢ ManbiMn nogadamm ot 0,01 Ao
0,15 MM/06, XapaKTepHbIMM NP U YNCTOBON 06paboTke (yya-
CTOK AB), U3MeHeHMe BENNYMH Masio BSMSIET Ha LLepPOXOBa-
TOCTb NMOBEPXHOCTMU.

Mpun cHWkeHun nogayn mMeHblue 0,01 MM/06 BenMUMHa HepoB-
HOCTEl NMOBEPXHOCTU HE TOMIbKO HE YMEHbLUIAETCS, HO AaXe
yBeJIMUMBaETCS.

LLlepoxoBaToOCTb NOBEPXHOCTM B 3TOM Crlydae obpa3yeTcs He
NnoJ B/IMSIHUEM FeOMETPUYECKUX MPUYMH, a NOA BNSHUEM Mia-
CTMYECKUX W yNpyrux aecdopMaLmii, CKOPOCTU pe3aHusi U pa-
[Anyca 3aKpyrieHunst pexyLLero s1e3sus, pesua.

Mpun nepexoae B 06nacTb KpynHbIX nogad (s > 0,15 MM/06)
BE/IMYMHA HEPOBHOCTEN PE3KO BO3pacTaeT M KpMBas LLIEPOXO-
BaTOCTEN KpyTO NoaHuMaeTcst BBepx (ydacTtok BC).

Hanbonee uenecoobpasHol BEIMUMHON NOAAYM NpY OTAENOYHOM TOYEHUM OBbIKHOBEHHBIMU pe3LamMm K3
YrNepoANCTbIX U MHCTPYMEHTaNbHbIX CTanen, obecneymBatoLLei HaMMeHbLLYIO LLepoXoBaTOCTb 06pabo-
TaHHOMN NOBEPXHOCTU MPW MOMYYEHUN BbICOKON MPOM3BOANTENBHOCTHU, CrieayeT npuHumMath s = 0,05...

0,12 Mm/06.

1.1 3aBUCMMOCTb HEPOBHOCTEN U ry61HbI pe3aHus

s, MM/06
nybuHa pesaHns(0,12 0,30 0,48
t,MM

LllepoxoBaTOCTb MOBEPXHOCTH, MKM
0,5 6,5 23,1 32,8
1,0 6,6 23,3 33,6
1,5 6,5 23,1 33,5
2,0 6,5 23,6 34,0
2,5 6,4 23,9 34,6
3,0 6,6 24,2 34,3
3,5 6,6 24,1 34,3
4,0 6,7 24,0 34,5
4,5 6,9 24,6 34,8
5,0 6,8 24,7 35,0
5,5 6,8 24,8 35,1
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Fny6buna pe- [6,0 6,8 24,8 35,0 3aHums. [ny-
6uHa pesaHus Masno BnusieT
Ha BbICOTY HEPOBHOCTEN M NPAKTUYECKM €€ MOXXHO HE YUYUTbIBaTb.

B Tabn. 1.1 npuBeaeHbl pe3ynbTaThbl ONbITOB NPU TOYEHWUM CTanm 45 C pasnMyHoi rny6buHon pesaHus (oT
0,5 8o 6,0 MM). ToueHne NpoBeAeHO TBEPAOCMIAaBHbLIM Pe3LUoM, nMerolmM y= 10°; = 8°; ¢= @' = 45°;
r=1mMm; v =12 M/MM Npu TpeX pasfIM4HbIX nogadax.

M3 Tabnuupl cneayeT, YTO BEIMUYMHA HEPOBHOCTEN Masio 3aBUCUT OT FNybuHbI pe3aHusi. Bo Bcex cryyasix
HabnoaaeTcs MMwb cnabo BbipaXkeHHas TEHAEHLMS K POCTY BEIMYMHBLI HEPOBHOCTEN C YBEIMYEHUEM
rny6buHbl pe3aHus.

CMa304HO-oxXN1aXkK[arolne TexHosorndyeckne cpegerea (COTC). COTC okasbIBatoT CyLLeCTBEHHOE
BIMSIHWE Ha NMPOLIECC MeXaHNYeCKon 06paboTku, OTBOAS TEMJIO U3 30HbI PE3aHUS U YMEHbLLAsi BHELLHEE U
BHYTPEHHEee TPeHne Npu pe3aHun MeTassioB.

CornacHO MHOrOUYMCNEHHBIM UCC/IEA0BAHMAM CMAa304HO-OXNaXAAIoLWME XXMAKOCTN OKa3bIBaAIOT MOSIOXKK-
Te/bHOE B/IMSIHWE U Ha YNCTOTY 06paboTaHHOM NMOBEPXHOCTU.

Ha pucyHke 15 npvBefeHbl pe3ynbTaThl OMbITOB Npy TOYeHUN cTanmm X4H ¢ oxnaxaeHneM pasinyHbIMU
XKUAKOCTSMU/TOUEHME Npou3BeaeHo BbICTpopeXyLMMA pe3uaMu npu no,u,aqe s = 0,67 MM/06. Kak noka-
3aHO Ha PUCYHKe, OXJ1aXAeHWe BOAHbIM pacTBOPOM COAbl B b
BOAE AaeT Nydllee KayecTBo 06paboTku, YeM npu To4YeHUM
BCYXY!O.

Mono6bHble pe3ynsTaThbl NOMYyYEHbl HE TONbKO NPY TOYEHWU, HO
¥ Npu Apyrux Buaax o6paboTky YyryHa 1 cTanei pasimyHbiX
MapoK.

Xopowwmit achdekT nonyyaeTcs Npy CBEpPSIEHNN, pa3BepTbiBa-
HUW, NPOTATMBAHWM U T. A. CTanei ¢ NpUMEHEHNEM OCEPHEH- L&
HOro MMHepasbHOro Macna, cogepxatlero 1,2—1,5% cepebl. i
Ha wepoxoBaToCTb MOBEPXHOCTU 3HAYUTESIbHO BIMSIIOT reo-
MeTpUYecKMe [AaHHble WMHCTPYMEHTa M COCTosiHMe paboumx 100 -
KPOMOK.

Mpn M3roTOBNEHUN PEXYLLEr0 UHCTPYMEHTa U OCOBeHHO npu
€ro 3aTyrnieHnM Ha pexylueMm ne3sun obpasytoTcs HEepOBHO-
CTW 1 3a3ybpuHbI, YBENMUMBAIOLLME LLIEPOXOBATOCTL 06paba-

AT :
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TbIBA&MOW MOBEPXHOCTY. PucyHok 15. BrnusHne oxnaxaeHus
Mo nmMeroWwmMMca JaHHbIM, NPY 3aTYNIEHNU PEXYLLErO UHCTPY- Ha MVKPOrEOMETPUIO MOBEPXHOCTH:
MEHTa M NOSIBIEHMM Ha HeM 3a3ybpuyH LWepoxXoBaToCTb 0bpa- 1-  ToueHMe 6e3 OXNaKIEHMS
60TaHHOM NOBEPXHOCTM BO3pacTaeT: Npu TOYEHUM Ha 50— XNOKOCTK:

60%, npu hpesepoBaHnM LMIIMHAPUYECKUMM (Dpe3aMn — Ha 2-  0BUNbHOE OXMNaxageHue
100—115%, npu pe3epoBaHuM TOPLOBLIMK pe3amMn — Ha BOAHOWN 3MyrbCuen
35—45%, npu cBepneHum — Ha 30% 1 Npu pa3BepTbiBaHUA (0,5% copa ¢ 0,1% Mbina)

Ha 20%. [insa ycTpaHeHusi BASHWUS 3a3y6puH 1 NpUTYNIeHns
pexylLuero ne3sus pekoMeHAyeTcs TllaTenbHas A0BOAKA MHCTPYMEHTa U CBOEBPEMEHHAs UX NepeToyka.
YnpoyHeHune (Hak/1€n) u oCTaToyHbIE HarpPsHKEHNs1 B NOBEPXHOCTHOM CJ10€ 06paboTaHHOIro
merasina. Nocne MexaHnyeckor 06paboTkM MeTanna NpoMcxoanT nnactuyeckoe aedopMupoBaHue ero
NMOBEPXHOCTHLIX C/10eB. [lecopMaumst pacnpoCTpaHSAETC Ha HEKOTOPYIO CPaBHUTENBLHO HebonbLUYo Fy-
6uHy, oTuero 1 obpasyetcs Haknern. OAHOBPEMEHHO C 3TUM B MOBEPXHOCTHOM C/I0€ CO3/aeTcs onpese-
NEHHOE HanpsbkeHHoe COCTosiHME. [nybuHa Hakena 1 OCTaTouHble HanpsXXeHWUs 3aBUCAT OT KayecTBa
06pabaTbiBaeMbIX METAINIOB U YCIOBUIA MEXaHWUYECKOM 06paboTku. CylleCTBEHHOE BNUSIHWE Ha FMybuHy
HaK/ena 1 0CTaToYHbIE HAaNPSDKEHUSI UMEET Takke MECTHbIV (JIOKanM30BaHHbIN) HarpeB NOBEPXHOCTHbIX
CfoeB MeTanna.

Ana onpeaeneHns rnybuHbl HakNena U OCTATOYHbIX HAMPSXKEHUN MONb3YIOTCA Pas3iMyHbIMA METOAAMM.
Haunbonbluee npuMeHeHne Nony4mn METOA SNEKTPOTPABAEHUS HAaKNENaHHbIX NPU3MaTUYECKUX UIN KOSb-
LeobpasHbix 06pa3uoB. CyLHOCTb 3TOM0 MeToAa COCTOMT B TOM, YTO MpU CHATUWM HakemnaHHOro cros
MeTanna npoucxoaut Aedopmaums obpasuoB, KOTOpas PerucTpupyeTcs onTUMepamu WKW SneKTpu-
YeCcKUMU faTymKaMu.

3Has nepBoHayanbHyto dhopMy 06pa3LoB U COOTBETCTBYOLME AeopMaLMn UX NpU 3NEKTPOTPaBIeHUN B
noboM CTpaBneHHOM Cl0e ONPeaenstoT rybuHy 3aknena n 0CTaToYHbIe HanpshXeHus!.
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Ha pucyHke 16 nokasaHO BAMSIHUE MOAAYM S U paguyca 3aKpyrieHust BeplMHbI pe3ua r Ha Haknien no-
BEPXHOCTU Hy MpY TOYEHWW. YBENMYEHME HaK/Iena CBA3aHO C YCUMIEHWEM CTeNeHW nnactuyeckon aedop-
MauWu B CBSI3W C BO3PACTaAHWUEM YCUINIA pe3aHmsi.
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PucyHok. 16 BnusiHue nogaym s v pagumyca ok- Puc. 17 BrnusiHWe ckopocTy pe3aHus v npu
pYrneHus pesua r Ha Haknen noBepxHOCTM Hy TOYeHUN Ha Haknen Hy ctanei:
npv TOYEHUN: 1- ctanb 30XI'C; 2- ctanb 20
1- s=0,76 Mm/06; 2- s= 0,15 mm/06;

MpY yBENMYEHNN CKOPOCTU PEe3aHMsi YMEHbLUIAETCS MPOAO/MKUTENBHOCTb BO3AENCTBUS AeOpMUPYIOLLIMX
CWN Ha NOBEPXHOCTHbLIA C/IOM, YTO MPUBOAMT K YMEHbLUEHMIO Haknena. OAHOBPEMEHHO C 3TUM MpU Mo-
BbILUEHMN CKOPOCTW YBENIMYMBAETCS TPEHWE U BblAENeHUEe TeNna B 30HE pe3aHusl, YCKOPSAHLLEro npoTe-
KaHve «OoTAblxa» MeTanna.

Mo3ToMy ANs METaIOB, HE MPETEPNEBAIOLLMX NPU Pe3aHWUN CTPYKTYPHBIX M3MEHEHMWI, NPU MOBbILEHWN
CKOPOCTU CHUMaETCA Haknen (pucyHok 17).

Hapsgay ¢ Haknenom B MOBEPXHOCTHOM c/loe 06paboTaHHOro MeTasnia BO3HUKAKOT OCTaTOUHbIE Hanpsxe-
HWA; BEIMYMHA W XapaKTep UX pacripeaeneHmsa 3aBUCMT OT MHOMUX NMPWYUH, OCHOBHbIMU U3 KOTOPbIX S1B-
NSA0TCA yanoBus 06paboTkn (PeXrMbl pe3aHns U KaueCTBO PeXyYLUUX UHCTPYMEHTOB).

Ha pucyHke 18 nokasaHo BMsHME CKOPOCTU pe3aHuns npu ToueHnn cranu 30XIC Ha ocTaTouHble Hanps-
XeHns. Kak BUAHO u3 rpaduka, C yBenMyeHneM CKOPOCTUM pe3aHusi B 06paboTaHHOM MOBEPXHOCTHOM
Cfloe CHayana Co34aloTCs pacTArnBalolme HanpshKeHUsl, KOTopble MO Mepe YBEMYEHUS CKOPOCTU CHU-
MalOTCS, @ HauMHas OT CcKopocTy 200 M/MWMH U Bblle OHW MEPEXOasT B OKMMaloWwme. ITo obbsAcHaeTCs
TEPMUYECKUMU SIBIEHUSIMU, T. €. UHTEHCMBHOCTLIO BblAENEHUS Tenna C YBeNMUYEHUEM CKOPOCTU pe3aHus
1 6onee nNosHon 3akankon cranm30XIC.

C yBenuyeHneM noaauv MoBbILIAETCS BENMYMHA M TyOUHA pacnpoCTpaHEHWsl OCTAaTOMHbIX HampsyKeHWUN.
Hanpumep, Npy TOYEHUN ManoyrnepoancToln Ctanm ¢ nogaden s = 0,2 MM/06 Hanbosnbluee Hanps)keHne
pacTshkeHus cocTaBnser +1,22 < 108 H/M2, Haknen 90 MKM; npu s = 0,48 MM/06 HanpsbkeHue +1,44
<108 H/M2, Haknen 140 MKM; nNpu s = 1,2 MM/06 HanpspkeHne +1,92+108 H/M2 n Haknen 180 MKM (pucy-

i
o
Puc. 18 BnngaHne ckopocTh vV Tode- )
HUSA Ha OCTaTO4YHbIE HaMpPsXKeHUs O
HOK 19).
AHanornyHoe Habnwogaercs npu cTporaHnm u dpese- Puc. 19 Npacbumk, xapakrepusyoLun
BNUAHMA NO4a4yM Npu TOYEHUN Ha
62 OCTaTo4HbIe HanpsHXeHUs B NOBEPX-

HOCTHO crioe obpaboTaHHOro me-
Tanna




poBaHMKU. DTO OOBACHAETCH TeM, YTO C YBEeSIMYEHMEM TOMWMHBI CTPYXKKU Miactudeckas Aedopmaums
npoTekaet 60nee MHTEHCMBHO W OXBaTbIBaET 60nee WMpPOoKyo 1 rNyboKyo 30Hy CPe3aeMoro Cfos MeTan-
na. OTaeneHue CTPYXXKU NPoMCXoauT C Bonbluein NOBEPXHOCTU AETanu, U eCTECTBEHHO, YTO OTAENEHVE
Cpe3aeMoro ¢10s Bbi3bIBaeT AepOpMMPOBaHME B ropaszfo bosblueit Mepe, YeM Npu Manbix Noaadax.
Mepexoa OT PacTArMBatoLLMX HANPSHKEHWUN K OKMMAIOLWMM OBbSICHSIETCS, KaK U NpYU U3MEHEHWUM CKOPOCTM
pe3aHus, TEPMUYECKUMU SBJIEHUSIMU.

YBenmyeHue crTeneHun nnactuyeckon aedopmaummn MeTanna 30Hbl pe3aHus, CBSI3aHHOE C NEPEXOAOM OT
NONOXUTENBHBIX NMEePeaHNX YINOB K OTpULUaTeNbHbIM, TakKe NPUBOAUT K CHYXKEHMIO PacTSrMBaloLWmMX U
BO3HWKHOBEHMIO OCTATOYHbIX HANPSHKEHWIN.

Mpy WnmMdOBaHNM BbICOKOYTNEPOANCTON CTanu, obnaaatoLleit 60sblieit MPOYHOCTbLIO U MEHbLLEN Na-
CTMYHOCTBIO, NpeobnaaatoLlee BAUsSHUE Ha GOPMUPOBAHME OCTATOYHBIX HAMPSDKEHWI MMEET He NnacTu-
yeckas aedopmaums, a TeNIoBoN (akTop. YBenmueHve rnybuHbl WndoBaHus B 3TOM C/lydae NpuBOaUT
K Mepexofy OCTaTO4HbIX HaMNPsPKEHUIA U3 OKUMALOLMX B PacTSrMBarowme.

Ha uepTexxe getanu LepoxoBaTOCTb MOBEPXHOCTM 0B03HAYaAETCS 3HAKOM , MO KOTOPbIM YKa3biBaeTcs

UYMCOBOE 3HadYeHne R, UK R, (C yKasaHWeM 3TOro CMMBOSA, B MKM )

[ns HopManbHOM paboTbl MAlLUWMH MHOTME UX AETaNN AO/MKHbI MMETb MUHUMASbHYIO LLIEPOXOBATOCTb pa-
60uMx NoBepxHoCTeN. MpyMepamMn Takux AeTanen rmapo- M NMHEBMOUMAMHAPLI, MMNb3bl LUMIMHAPOB ABU-
raTenen BHyTPEHHEro CropaHusi, KoJieH4YaTble Baslbl U MHOTUE Apyrue AeTanu.

Mpwn TOYEHMUN B pe3ynbTaTe CIOKEHWUS BpalLEHWUS 3aroTOBKM M MOCTYNaTeNlbHOM Nojaun S pesua pexy-
LMEe KPOMKWU pe3ua OMnMCbiBaloT OTHOCUTENBHO 06paboTaHHON MOBEPXHOCTU BUHTOBYIO TpaekTopuio (pu-
CyHOK. 20). MoaToMy 3a oauH 060pOT 3aroTOBKM PE3eL NeperaéT us nonoxeHus | B nonoxexuve Il, He
Cpe3aB OCTaTOYHOE ceYeHMue (3aliTPUXOBaHHbIE YYacTKM Ha pucyHKke 20 ¢ BbicoToi Hy, H,, Ha, H,). Bbico-
Ta M Oro ceyeHns H onpenensieT LEpPOXOBaTOCTb 06paboTaHHOW MOBEPXHOCTW. [pyrMMu C/iI0OBaMu, npwu
TOYEeHUM Bceraa HapesaeTcsi pesbba, BblicoTa Npodmns H KOTOpoM XapakTepusyeT LepoXoBaToCTb MO-
BEPXHOCTMW.

LLlepoxoBaTocTb 06paboTaHHON MOBEPXHOCTM MOXHO YMEHBLUWUTL 3@ CYET YMEHbILEHNS nogaun S (cpas-
HWUTE pUCyHOK 20, a 1 6), rmaBHOro yrna B nnaHe ¢ (CpaBHMTE PUCYHOK 20, @ 1 B), BCNOMOraTesibHOro

yrna B rsiaHe ¢, (CpaBHUTE pUCYHOK 20, a n r).
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PucyHok 20. BavsHune rogayv v yr/ioB B r/1aHE Ha LIEPOXOBATOCTb 06PabOTaHHOMN MOBEPXHOCTY MPpU TO-
yeHun
Ha BbICOTYy LIEpPOXOBATOCTM OKa3blBalOT BAMSIHUE W Apyrve (akTopbl: CKOPOCTb pe3aHusi, pusnko-

MexaHM4eckme CBOMCTBa 06pabaTbiBaeMoro MaTepuasna, M3HOC MHCTPyMEHTa, BUGpaumu v T.4.

Mopspaok BbiNoJIHeHUst paboTbl
1. O3HaKOMUTbLCS C OMUCaHWEM paboTbl M COCTaBWUTb MPEABAPUTESNbHbLIA OTYET, B KOTOPbIM BHECTU: Ha-
NMeHOBaHMe 1 uenu paboTbl; paboTbl, BbIMOSHSAEMbIE HA TOKAPHO-BUHTOPE3HbIX CTaHKax (NepeyncinTb);
MOHATUE O TOYHOCTU AeTarnein (PUCYHKU 3,4); CXEMY CUN pe3aHust (PUCYHOK 5); cxeMbl 06pa3oBaHus Mno-
rpeLIHocTel Npu 0bpaboTke Bana, 3aKpenjéHHOro B NaTpoHe (PUCYHOK 6), U B MaTpoHe C MomkKaTueM
3aQHMM LIEHTPOM (PUCYHOK 8 ); BIMSIHWE NaBHOrO Yr/ia B MNJaHe ¢ Ha BenuyuHy cuibl Py, (pucyHok 20);
MOHATUE O LLIEPOXOBATOCTM 06paboTaHHON MOBEPXHOCTW; BIIMSHWE MOAaYM WM YrNOB B MaHe pe3ua Ha
LLIEepOX0OBaTOCTb NMOBEPXHOCTM..
KOHTpONbHbIE BONPOCHI

7. Kakune paboTbl BbINOMHAOTCA Ha TOKapHO-BUHTOPE3HbIX CTaHKax"
8. YTO NoHMMaeTCcsA NoA TOUHOCTbIO U3rOTOB/IEHNS AeTanen?

9. YT0 Ha3bIBaeTCA NOrPELHOCTHIO U3roTOBMIEHUS AeTanen?

10. Kakne cunbl pe3aHust ASCTBYIOT NPy TOYEHUM Ha 3aroTOBKY?
11. Kakue gedopmMaumm y 3arotoBkM Bbi3blBaeT cuna P ?

12. Kak o0bpa3syroTcs KoHycoobpasHoCcTb M 604koobpa3HoCcTb npu 06paboTke Bana Ha TOKApHO-
BUHTOPE3HOM CTaHKe?

13. KaK yMeHbLUNTb NOrpeLIHOCTM N3rOTOB/IEHMS Basla HA TOKAPHO-BUHTOPE3HOM CTaHKe?
14. YT0 npeacTaBnsieT cobon LWEePOXOBaTOCTb MOBEPXHOCTU?
15. Kakum 06pa3oM npu ToueHnn obpasyercs LepoXoBaToCTb Ha 06paboTaHHON NOBEPXHOCTU?

16. Kak yMeHbLUUTb LLIEPOXOBAaTOCTb MOBEPXHOCTU AeTanu nNpu 06paboTke Ha TOKApPHO-BUHTOPE3HOM
CTaHKke?

Cnucok nutepaTypbl

1. MatanuH A.A. TexHonorma MalmHoCTpoeHus. - M.: MawwnHocTpoeHue, 1985.

2. CnpaBoYHUK TexHomora-MawwmnHoctpoutens / Moa pea. A.T. Kocvunosoit u P.K. MewepsikoBa. B 2-

x T. M.: MawunHocTpoeHue, 1985r496 c.
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BBEAEHHUE

VYuebnas aucnumiauHa «TexXHOIOTHs MPOU3BOACTBA U PEMOHTA aBTOMOOUIIEH»
Mpu3BaHa JaTh OyIyIIMM CIEIUATUCTaM aBTOMOOWIJIBHOTO TPAHCIOpPTa 3HAHUS,
MO3BOJIAIONIME C HAYYHON 00OCHOBAaHHOCTBHIO U BBICOKOU 3(P(PEKTUBHOCTHIO U3TO-
TaBJIMBATh U PEMOHTUPOBATH aBTOMOOUJIH.

B nepeBojie ¢ rpedeckoro ciioBo «texHosorus» (techne — nckyccTBo,MacTepcTBO,
ymeHne U 10g0S — clioBO, yMEHHE) O3HA4YaeT «» YYCHHE O MAacCTepPCTBE» U IMPEJ-
CTaBJIsIeT cO00Il HayKy, CHCTEMATU3UPYIOIIYI0 COBOKYITHOCTh MPOLIECCOB Iepepa-
0OTKM MaTepuasioB U 00paOOTKH M3ACIUN B ONPEICICHHONW OTpaciau MPOU3BOJICT-
B4, a TAKXKE OMHCAHUE CIIOCOOOB MPOU3BOJICTBA U KOHTPOJISL KAUECTBA MPOAYKIIUU.
JIist HOCTUKEHMS 3aJJaHHOTO B3aMMHOTO PAaCIOJIOKEHUS TOBEPXHOCTEH, POpMBI U
pa3MepoB JeTaneil, WX TOYHOCTH, IIEPOXOBATOCTH IOBEPXHOCTEH H (HU3UKO-
MEXaHUYECKUX CBOMCTB, MPUMEHSIOT pa3IUYHbIE CIIOCOOBI U METOABl 0OPabOTKHU.
Jlnst obecrnieueHust STUX MoOKazatesned pa3paboTaHbl U HIMPOKO MPUMEHSIOTCS CO-
BPEMEHHBIE TEXHOJIOTUU 0OPabOTKHU, BHICOKOIIPOU3BOAUTEIIbHBIE CPEJICTBA TEXHO-
JIOTUYECKOTO OCHAIICHHMS (CTAaHKH, IPUCITOCOOJICHHS, HTHCTPYMEHT).

BBuay Toro, 4to rocyaapCcTBEHHbIE PECYpPChl OTPAHUYEHBI, 00€CTIEYBATh PACIIHU-
pPEHHOE BOCIIPOM3BOJICTBO MapKa aBTOMOOWJIEH HE MPEACTaBISECTCS BO3MOXKHBIM.
Hapsiny ¢ pa3ButHeM aBTOMOOUJIECTPOEHUS BO3HUKAET HEOOXOAUMOCTDH HUCIOJb-
30BaTh BO3MOKHOCTH aBTOPEMOHTHOI'O MPOU3BOJICTBA, KOTOPOE BOCCTAHABIMBAET
UCIIPABHOE COCTOSIHUE U PECypc aBTOMOOMJIEH, MpU 3TOM cOeperaeT MHOIO OBe-
HIECTBICHHOTO (TIPOIILIOro) M )KHUBOTO (HACTOAIIECTO) TPYIa.

[leneBoe Ha3HaueHHE PEMOHTA; OOECIEUUTh MOJAJIEpKAHUE aBTOMOOMIEH B pabo-
TOCITIOCOOHOM COCTOSIHMM, CHU3UTh TEMIIbl BBIOBITUSI MAlllMH U3 cepbl moTpediie-
HUS U YAOBJIETBOPUTH MOTPEOUTENEH 3a CUET YACTUYHOI'O BOCIIPOU3BOJICTBA METO-
JaMU PEMOHTA.

YtoObl 3D PEeKTUBHO YyNpaBIATh OpraHU3alMeil U3TOTOBJIEHUS JeTajlell U MalluH,
IPAMOTHO OCYIIECTBIISITH PEMOHT aBTOMOOWJIEHI HEOOXOJIMMO OMUPAThCS Ha CO-
BPEMEHHbIC HayYHbIC 3HAHUSA U UMETh HAJACKHYI0 WHKEHEPHYIO CIYyKOy, B KOTO-
poil MOMKHBI pabOTaTh WHXKEHEPHI, UMEIOIIUE CIEHHUATbHOE 00pa3oBaHue, Bia-
JICIOIINE TEOPUE U3TrOTOBIICHUS U3JIEJIUNA U 3HAHUSIMU PEMOHTA aBTOMOOUIIEH.

1 OEJIN U 3AJAYU JUCHUAIVINHBI. EE MECTO B
OBPA3OBATEJIBHOM INTPOLHECCE

Llenb AMCHUIUIMHBI — HA OCHOBE HM3YYE€HUSI 3aKOHOMEPHOCTEH (popMUpOBaHUS Ka-
YecTBa aBTOMOOWJISL B MpPOIECCE MPOU3BOJACTBA JaTh OCHOBHBIE TEOPETUYECKUE
3HaHUS U BbIPA0OTATh MPAKTUYECKUE HABBIKU MO Pa3pabOTKE TEXHOJIOTHMUYECKUX
MPOILIECCOB BOCCTAHOBJIEHUS HAJIEKHOCTH aBTOMOOMIIE B MPOIECCE HKCIUTyara-
IMA U ONpPEACNICHUIO TeX (PaKTOpOB, BO3/EICTBHE HA KOTOPHIE MO3BOJUT HaUOO-
nee 3 PEeKTUBHO UCIOJIH30BATh ABTOMOOMIIL B TEYEHUE BCETO CPOKA CIYKOBI.
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OCHOBHBIMHU 33JJa4aMU JUCIUIUIMHBI SIBISIOTCSL:

- H3Yy4YEHHE OCHOB TEXHOJIOTMM TMPOU3BOJICTBA aBTOMOOWISL, HUX  JIeTa-
JEed W Y3JIOB,

- n3ydeHue (HakTOpOB, BIMSIONIMX HA (HOPMUPOBAHHUE KAyeCTBA aBTOMOOWIISA B
npoiiecce MPOU3BOJICTBA,

- pa3paboTKa  TEXHOJOTMYECKUX  TMPOLIECCOB U3TOTOBJIECHUA  JeTa-
el aBTOMOOWJIST U COOpKH Y3JIOB,

- U3y4Y€HHE MPUHIIUIOB OPraHU3alMUd PEMOHTa AaBTOMOOWISI M €ro COCTaBHBIX
yacTeu;

- pa3zpaboTka TEXHOJIOTHYECKUX MPOIIECCOB paz0opKHu, MOMKH-
OYKMCTKH ¥ KOHTPOJb-COPTUPOBKH aBTOMOOMIISI M arperaros, MOCTYMAIOUIUX
B PEMOHT .

CTyAeHT NOJKEH 3HATh:

- IEPCIIEKTUBHBIC TIJIaHBI U HAIPaBIICHUS Pa3BUTHUS COBPEMEHHOTO aBTOCTPOCHUS,
- OCHOBBI NPOEKTUPOBAHHS TEXHOJOTMYECKUX MPOIECCOB H3TOTOBJICHUS JI€Ta-
e U cOOpPKH y370B aBTOMOOWIIS |

- OCHOBBI (hOPMHUpOBaAHHUS KadecTBa H3AEIUS B MpOIlecCe MPOU3BOJCTBA U B
MPOLIECCE BOCCTAHOBJICHUS HAAEKHOCTHU JI€TAJIC U Y3JIOB,;

- OCHOBBI Pa3paOOTKH  TEXHOJOTMYECKHX  MPOILECCOB  Pa3OOpKH, MOWKHU-
OYHMCTKH ¥ KOHTPOJb-COPTUPOBKHU, MPH PEMOHTE aBTOMOOMIICH .

CTyzeHT JOJKEH yMETh!

- CaMOCTOSITENIbHO pa3padaThiBaTh TEXHOJOTHYECKUE MPOIECCHl U3TOTOBICHUS JIe-
Tald U COOPKH Y3JIOB, /IaBaTh TEXHUKO-IKOHOMHUYECKYIO OIIEHKY BHIOPAaHHOTO Ba-
pHaHTa,

- CaMOCTOSITEJILHO pa3pabaThiBaTh TEXHOJOTHUECKUE MPOIIECCH pa300pPKH, MOUKHU-
OYHMCTKH U KOHTPOJb-COPTUPOBKH;

- 0OpMIISITh TEXHOJIOTUYECKYIO JOKYMEHTAIIUI0 B COOTBETCTBHU TPEOOBAHUIM
I'OCToB ECT/I.

Juctumnianaa «OCHOBBI TEXHOJIOTMH TPOM3BOACTBA M PEMOHTA
aBTOMOOWJICH» SBJISIETCS OJHOM M3 3aBEPIIAIONIMX AUCIUIUIMH B TIpoIecce ooyue-
Hust o creruainbHoctd 150200 «ABTOMOOMIN W aBTOMOOMJIBHOE XO3SHCTBOY.
OHa 6a3upyeTcs Ha TeX 3HAHMAX, KOTOPBIC MOJYYEHBI CTYyJACHTOM Ha MPEIIIECT-
BYIOIIIMX JTanax OOy4YeHHUs M OmpejessieT YpOBEHb MPO(ECCHOHAIBHON IOJro-
TOBKM OyAyIlIero CHeNHaINCTa. OTa JUCHUIIMHA SBJISIETCS  TEOpeThde-
CKOM OCHOBOW H3Yy4YECHMUS JUCHUIIIINH «BoccranosieHune JeTa-
nei» u «l[IpoexkTrpoBanue npeAnpUsITANR aBTOMOOUIIBHOTO TPAHCTIOPTa».
HemocpenctBenHoit 0a3oil SBISIIOTCS 3HAHUS AUCHUIUIMH. «MaTtepuanoBee-
HHUE€ M TEXHOJIOTHS KOHCTPYKIIMOHHBIX  MaTepuayioB»,  «JleTanu  MaliuH»,
«ABTOMOOMINY», «METPOJIOTHS, CTAHAAPTU3ALMSA U CEPTUHUKALIUIY.

2 PACHPEJEJEHUE OBBEMA YACOB 11O BUJIAM OBYYEHUS

Jlekmnonnsble 3ausaTHs — 4 4Jaca;
[IpakTuueckue 3aHsaTus — 4 4yaca,
KonTtposnbHbIe pabOTHI — O/HA;
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dopma KOHTPOJIS — 3a4ET.

3. TEMATHYECKUM IITIAH JJEKIIMOHHBIX 3AHSATHI 11O
NTUCIHUILINHE

BBenenune

ConeprkaHue TUCITUILIMHBI M €€ 3HAYCHHUE B TMOJTOTOBKE WHXCHEPOB TI0 CITe-
rmuanbHOoCcTH 190603 — «CepBHIC TPAaHCIMOPTHBIX M TEXHOJOTHYECKUX MAIIUH U
obopynoBaHus (aBTOMOOWIBHBIA TpaHcHopT)». lleap W 3amadyvl TUCIUIUIAHBI
OOmast HalpaBJICHHOCTh COBPEMEHHOI'O JTala Pa3BUTHUS aBTOMAIIWHOCTPOUTEIh-
HBIX ¥ aBTOPEMOHTHBIX ITPOU3BOJICTB IO MOBBIIICHUIO HAJIC)KHOCTH U JOJITOBEYHO-
CTH WU3TOTOBJISICMBIX MAIIWH, POCTY 3(P(EKTHBHOCTH WX IMPOMIBOACTBA U PEMOHTA
MyTeM HEIPEPHIBHOTO COBEPIICHCTBOBAHUS TEXHOJOTMH Ha 0a3e JOCTHIKECHUH
HAYKH U TEXHHUKH.

Pa3zle.11 1. I/I3;[e.Jme H TEXHOJOTIMYeCKHH nmpouecc B nMpomM3BOJIACTBE HeTaﬂeﬁ,
Y3JI0B H arperatoB TPAHCIIOPTHO-TCXHOJOI'NMYCCKUX MAIIIMH.

Texnuueckas noocomoexa npouszeoocmsa (TIII) u ee cocmas. 3amaun TIIII. Ipo-
M3BOJICTBEHHBI U TEXHOJOTHYECKUM nponecchl. OCHOBHbBIC MOHSATUS U OIpeelie-
HUs. TUIBI MAIIMHOCTPOUTEIBHBIX MPOU3BOACTB U (POpMBI UX opranuzaiuu. [Ipo-
M3BOJICTBEHHBIN MPOIECC U OCOOEHHOCTU CTPYKTYPhl aBTOPEMOHTHBIX MPEINpHU-
STUH TI0 U3TOTOBJICHUIO U PEMOHTY TPAHCIIOPTHO-TEXHUUYECKUX CPEACTB (aBTOMO-
Ouneit). TexHOJOrMYecKHuid TpoIlecc KakK YacTh MPOM3BOJCTBEHHOTO IpoIecca.
Knaccudukanus TeXHOIOTHYECKUX MPOIECCOB.

lonusmue o mawune u ee cayxrcebnom HasnayeHuu. MammHa Kak 0ObEKT NMpPOU3-
BojJcTBa. M3nenue u ero cocraBHble yacTu. CiykeOHOE Ha3HAUCHHUE W3JEITUS.
CpenctBa TEXHOJIOTMYECKOrO OCHaileHus. KauecTBO MpOAYyKIMH U 3KOHOMHUY-
HOCTh MalluHbI. [lokazaTenu kayecTBa M SKOHOMUYHOCTH. TexXHUYECKass HOpMma
BPEMEHH.

Cseodenusi 0 uoax u mMemooax u3eomosienus 3a2omogox. MeToasl oJy4YeHHs 3a-
FOTOBOK: JIUThEM, IUIaCTUYECKUM AehOpMUpPOBAHHEM, M3 TPOKaTa, IIacTMacc,
nopomkoBo meramypruu. llltammo-cBapHbeie 3arotoBku. Kparkas xapakrepu-
CTUKA TEXHOJOTMYECKUX METOJOB MOJYyYeHHs 3aroToBoK. IIpoekTupoBaHue, BbI-
00p ucxoaHOM 3aroToBKU. [Ipunycku Ha MexaHUUYeCcKyr0 00pabOTKYy U BOCCTaHOB-
nenue neraneil. Hopmel pacxona marepuana Ha IeTallb. | €XHUKO-DKOHOMUYECKUN
aHaJIu3 BHIOOP 3arOTOBKHU.

TexnonocuuHocms U pemMoHMONPUS0OHOCMb KOHCmpYKyuu uzoenusi. OCHOBHBIE
MOHSATUS M OMNPENIeNICHHUs] TEXHOJIOTHYHOCTH KOHCTpyKUMM m3aenus. [lokazarenu
TEXHOJIOTUYHOCTU U PEMOHTONPUTOJHOCTU. DTalbl OTPAOOTKU U3/ENUS HA TEXHO-
JOTUYHOCTh KOHCTPYKIMHU U3Aenus. Y Huukamus y3noB u aeraieidl. Pemonronpu-
rOJIHOCTh MaIlIUH. TeXHOJOTUYHOCTD JIeTajael B MPOU3BOACTBE U B PEMOHTE.
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Pazngen 2. TouHoCTh MeXaHHYECKOH 00pPadOTKH M Ka4eCTBO MOBEPXHOCTH Jie-
TaJIed MAIIIVH.

Tounocms obpabomku. [lonsaTue 0 TOYHOCTU. TOUYHOCTh — OJUH U3 BAXKHEUIIUX
nokaszarenei kadecTBa. OCHOBHBIE MapaMeTphl U CHOCOOBI OMPEIEIICHUS] TOYHO-
ctu. O0ecnieyeHre TOYHOCTH 00PabOTKH JieTajeit 1 BOCCTAaHOBJIECHHBIX 3arOTOBOK.
TouHOCTH 00paOOTKHU JeTaiel aBTOMOOUIICH M METOIbI €€ NOCTHKEHUs. Brnusaue
xectkoct TC, BuUOpanui, COCTOSHHE CPEJCTB TEXHOJOTHMYECKOTO OCHAIICHUS
(CTaHOK-TIPUCIIOCOOJICHUE-HHCTPYMEHT-3ar0TOBKa) (OCHOBHBIE METOMBI HCCIICIO0-
BaHUS TOUHOCTU 00PaOOTKHU.

basvr. Tlonarusa o 6a3ax. Tumnbl 6a3. Buael ycTaHOBOUHBIX MOBepxHOCTEH. OCHO-
BBl BBIOOpa crocoba yCTAaHOBKU M MOTPEUIHOCTH MOJOKEHUsS. ba3bl U omopHbIe
touku. [IpaBuio mectu Toyek. [IpUHIMIBI TOCTOSHCTBA U eMHCTBA 0a3. dakTo-
PBI, BIMSIONINE HA TOUHOCTh 00paOOTKHU U ONPEACIICHHs] CyMMapHON MOTPEIHOCTH
MexaHuueckoil o0paboTku. [1yTu MOBBIIEHUS TOYHOCTH MEXaHUYECKOU 00paboT-
KH.

Kauecmeo nosepxnocmu oemaneti. O01Me MOHATHS U onpeaesieHus. ['eoMeTpu-
YECKHE XapaKTEPHCTUKH KadecTBa moBepxHocTH aetaieid 'OCT 2789. Bnusuue
OCHOBHBIX TEXHOJOTUUYECKUX (DAKTOPOB HA IIEPOXOBATOCTH, COCTOSIHUE MOBEPXHO-
CTHOTO CJIOSl U MapaMeTpoB (PU3UKO-MEXaHHUUYECKUX CBOMCTB MOANOBEPXHOCTHOTO
ciosi. BiausitHue reoMeTpuuecKUX XapaKTEPUCTUK U (PU3UKO-MEXaHHMYECKOIro CO-
CTOSIHUSI TOBEPXHOCTH Ha AKCIUTyaTAlIMOHHBIE CBOMCTBA JeTanel. Permamenranus
HIEPOXOBATOCTH M KAa4eCTBA MOBEPXHOCTU HA YEPTEkKAX AETAJCH U BOCCTAHOBJICH-
HBIX 3arOoTOBKax. Te€XHOJIOrMYECKHE METOJbI, MOBBIIIAKIINAE KAY€CTBO MOBEPXHO-
CTHOTO CJIOS AE€TAJIEH MalllvH.

Pa3znen 3. OCHOBBI TeXHOJOTHMM MPOU3BOJACTBA U MPOEKTHPOBAHUE TEXHOJIO-
rudecknx nmpoieccos (TIT) u3roroBiaeHus 1 peMOHTA JieTaNeii.

Texnonozcuueckue npoyeccol oopabomku u coopku uzdeautl. icxognas nadpopma-
us 11 pa3pabOTKu TEXHOJIOTMYECKOro mpoiiecca U ee aHainu3. [IpuHiunel npo-
extupoBanus TII. IlocnenoBarenbHOCTh MPOESKTUPOBAHUS €IUHUYHBIX U THUIIOBBIX
texHonorundeckux mnpoueccoB (TII) m3rorosiienus meraneit. OcHOBHBIE TpeOOBa-
HUS K pa3pabOTKe TEXHOJOIMYECKUX MPOILIECCOB, BHIOOPY 000pyAOBaHUs, TEXHO-
JIOTUYECKON OCHACTKE, pacueTy peXMMOB 00pabOTKH M HOPMHUPOBAHUIO TEXHOJO-
FMYECKUX MPOILIECCOB MeXaHHueckoil oOpaboTku. PacueT pexumMoB oOpabOTKU U
HOopMmupoBaHue onepanuii. Konnentpanusa u nuddepennunanus onepamuii. Texuu-
KO-3KOHOMHUYECKOE CpaBHEHUE BapUAHTOB pa3pabdOTaHHBIX TEXHOJIOTHUYECKUX
npoiieccoB. OOIIME CBEACHUSI O MPOEKTUPOBAHUM TUIOBBIX U IPYMIOBBIX TEXIIPO-
neccoB. TexHonornyeckasi JOKyMeHTanus. TexHomornueckas T0KyMeHTaIus

Texnonoeusr u32omo@neHuss u pemMonma munoevix demaineu. Metoasl 00pabOTKH
MOBEPXHOCTEH 3aroToBoK. CriocoObl 00pabOTKH CHATHEM Ciiosi MaTepuaia (oOpa-
0oTka pe3aHueM, 3JeKkTpodusudeckas oOpadoTka), 0e3 CHATHS CIIOS MaTepuaja
(oOpaboTka miacTudeckuM AedhOpMUPOBAHUEM, TEpMUUYECKass 00pabOTKa, XUMU-
Yyeckas, XUMUKO-TepMHUYIeCKasi, cBeToydeBas oOpaboTka). Beioop meroma oOpa-
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00TKU 3aroToBKU. TexHOIOrHUECKHE METOAbl 00PA0OTKU 0OPaOOTKM TUMOBBIX IO-
BEPXHOCTEM, TUIIOBBIX MTOBEPXHOCTEM, OTBEPCTUM, OTBEPCTHUM U TIOocKocTel. Tex-
HOJIOTHUSI IPOU3BOJICTBA TUMOBBIX JeTaneid. MeToapl U CpecTBA TEXHOIOTUYECKO-
ro ocHaileHusi. M3roToBieHus: BTYJOK U IIJIMHAPOB TUIPOCUCTEM. TEXHOJIOTHUS
M3TOTOBJIEHUS 3yOUaThIX KOJIEC U IUIUIIEB.

Pa3nen 4, Oﬁmne CBCICHHUHA O TEXHOJIO0ITUHN CﬁOpO‘lelX npoueccoB.

OCHOBHbBIC TIOHSATUSI U TMOJOXKEHUS. Buabl cOOpOUYHBIX COEAMHEHUM, BCTpeyaro-
IUXCs IpU cOOPKE TPAHCIOPTHO-TEXHOJIOrnYeckux Mamut. [TociaegoBaTe1bHOCTD
onepaiuii coopku u pazdoopku. OneHKa TOUHOCTU U 3PPEKTUBHOCTU TEXIpoliecca
coopku u3nenus. Metojbl COOPKM M CpPEICTBa TEXHOJOTMYECKOIO OCHAICHHUS.
[1yTu noBbIIEHUS TPOU3BOAUTENBHOCTH IIpoliecca COOPKH.

Pasnen 5. PeMOHT M BOCCTAaHOBJICHHE IleTaHeﬁ H Yy3/I0B TPaHCIOPTHO-
TEXHOJOI'NMYCCKHUX MAaIlIMH 1 KOMIIJICKCOB.

Cucmema pemonma u 6occmanognienus mawiun. OnpeaeieHue KayecTsa U peMOH-
TONPUTOJHOCTU MaluH. [[pUHIUNBI OpraHu3aluu PEMOHTA MAIllMH U UX COCTaB-
HbIX yacTed. OOIIKe MOJ0KEeHUSI IO PEMOHTY. BUbl MPOU3BOICTBEHHBIX MPOIEC-
COB PEMOHTA U BOCCTAHOBJIEHUSI PEMOHTOINPUTOAHBIX AETalel U y3J0B. TUIIOBBIE
CXEMbI TEXHOJIOTHUYECKUX MPOIECCOB peMOHTa. [IpriemMka B peMOHT MalllMHBI U BbI-
Ja4ya U3 pEMOHTA.

Pazbopouno-moeunvie npoyeccor npu pemonme. Pazdopka MaliuH U MOMKa JeTa-
neit. IlocnenoBaTenbHOCTh pa30OpKU MalllMH W arperatoB. CpenctBa pa30opku
MallvH. MexaHu3alusi 1 aBToMatu3aius pa3oopouHbix pador. OleHKa TeXHUYe-
CKOro cocrosinus u aedexranus aetaneit. Knaccudukanus 1 OCHOBHbIE BUJBI J€-
¢dexToB. [loHsiTHE O MpEIETBbHOM COCTOSIHUN U3JEIUS U METOJIbI €r0 OMPEICIICHHUS.
CnocoObl fedeKTOBKM JeTajed v ux xapakrtepuctuka. CpeactBa oOHapyKEHUs
nedexroB. OnpeneneHne Ko3(PPUIHUEHTOB TOAHOCTH, BOCCTAHOBIICHHUS U COPTHU-
POBKa JETAJIEN IO MapUIpyTaM.

Coopra u ucnvimanue acpecamos mauwiur. OCHOBBI KOMIUIEKTOBAaHUS JE€TaJei.
TexHosorust cOOPKH y3JI0B U arperaToB: MOCJIEA0BATEILHOCTh BBIIIOJIHEHUSI COOp-
KM, obecriedueHue TOYHOCTU mpu cOopke. COOpKa M UCHBITAHUE MAIWH U UX OT-
nenbHbIX arperatoB. OdopmieHue TEXHOJOTHMYECKON AoKyMmMeHTauuu. banaHcu-
poBKa jetaiieil u y310B. OOKaTKa M MCHBITAHUE MAIIUH U OTIEIBHBIX arperaTos.
Okpacka MallIvH ¥ cada 3aKka3uukKy.

Pa3z1e.11 6. MeTOI[bI PEMOHTA 1 BOCCTAHOBJICHHUS IleTaﬂeﬁ H Y3J10B.

Knaccugurayua memooos pemonma oemaneii u y3no06 BoccTaHOBIEHUE JeTaneu
METOJaMU: CJIECAPHO-MEXAHUYECKOM 00pabOoTKOM, MPUMEHEHUEM PEMOHTHBIX JIe-
Tajel pa3MepoOB U JOMOJHUTENbHBIX JeTaliel IIaCTUUYECKUM J1Ie(OopMHUpPOBAHUEM,
CBAPKOM M HAIUIAaBKOM OTKPBITOW IYTOM U B CpEJE YIIEKUCIIOro rasa, ra3oTepMu-
YECKOM METAJUIN3aLMEN, HATBUICHUEM, HAHECEHUEM BJIEKTPUUYECKUX, XUMHUYECKUX
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U TOJIMMEPHBIX MOKPHITUN, MassHUS U CKJIEUBAHMS, JIEKTPOPUIMUECKON U 3JeK-
TPOXUMHUYECKON 00paboTKON. BBIOOp M TeXHOMOTHS CcrlocoOa BOCCTAHOBJICHUS U3-
TIEJINH.

4 JIUTEPATYPA

OcHoenas
1. Tamapkun M.A. Texuonoruss MamuHocTpoeHusi. — Pocros-Ha-/lony: M3na-
tensckuid ientp JAI'TY, 2005.-296 c.
2. 3yeB A.A. Texronorus MamuHOCTpoeHUs: - M.: «Jlaawp». 2003.- 142 c.
3. OcHoBbl TexHoJoruu MamuHocTpoenus / [Tox pen. A.M.Jlamsckoro. - M.:
Wzn-Bo MI'TY um. H.D.baymana, 1999
4. Spomesuy B.K.TexHomorus mpou3BoJicTBa U peMOHTa aBTOMOOMIIEH: y4eo-
Huk/ B.K. SIpomesuy, A.C. CaBuy, B.I1. MiBaHOB.-MuHCK: AyKarpls | BUXaBa-
aue, 2011,-592c.
5.A.®. CunenpbHuKOB OCHOBBI TEXHOJIOTHUU MTPOU3BOJICTBA U PEMOHT
aBTOMOOMJIEH: yued. mocoOue s CTy. yUPEKIECHHUIA BBICIIETO
pod.
oOpa3oBanus / A.®. CuHenbHUKOB.-M.: M31aTeabCKuii EHTP
«Axamemus», 2011-320c.
Jlononnumenvras
6.Kaparomua B.W., Murpoxun H.H. PemoHT aBTOMOOMIECH M JBHUTATCIICH.
VYyebHoe nmocobue A CTyACHTOB CpeAHUX MPOodeCCHOHABHBIX YUeOHBIX 3aBejie-
HUH. - M.: MactepcTtBo; Bricur. mkoma, 2001. - 496 c.
[.Jle6eneB B.A. IlpoekTupoBaHre TEXHOJIOTMU U3TOTOBIICHMS JeTanei. Yueo-
Hoe mocobwue. — PoctoB-Ha Jlony: M3narenbckuit meatp AT TY, 2003.
8.CnpaBounuk TexHojora-mammHoctpouteis: / Ilox pex. A.M.Janbckoro. -
M.: MammrOcTpoenue, 1990.- 327 c.
9.PeMOHT JOpOXHBIX MaIllMH, aBTOMOOWJICH W TpakTopoB: Yd4eOHuk /
b.C.Bacwises. b.I1.Jlonronanos, I'.H./louenko u ap.; [lox pea. B.A.3opuna. - M.:
Macrepctpo. 2001. - 512 c.

5 JABOPATOPHbBII IPAKTUKYM

N3yueHnne TeopeTuuecKoro Kypca COnpoBOKIA€TCS BBIMOJHEHHEM J1a0OPaTOPHBIX
U MpakTU4YecKux padoT. [ns xaxaoil paboThl mpeiaratoTcs METOANYECKUE yKa-
3aHUS, B KOTOPBIX YKa3aHbI I11€Jib, METOJMKA IMPOBEJICHHUS pabOThl W MpaBuia
odopMIIEHHS OTYETA.

[lo Bcem BBIMIOTHEHHBIM paboTaM CTYACHT JOJKEH MPEIOCTaBUTh OTYET, COCTaB-
JEHHBIX 10 dopMe, OmpenenseMol METOAMYECKUM YKa3aHHeM. 3allluTa OTYETOB
MIPOBOJUTCS TI0 MEpe BBIMOTHEHUS. KaKIbIil CTYyICHT TOJDKEH BBIMTOJIHUTH 2 1a00-
paTopHBIC U 2 IPAKTUICCKUE PAOOTHI

TeMbl mpakTUYECKUX paboT
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1) Meroabl 00pabOTKH MOBEPXHOCTEH JeTallel pe3aHrueM — 2 4
2) OcHOBBI BBIOOpa METOJA IMOJIYUYCHHUs 3arOTOBOK NMpHU mpoekTtupoBaHuu TII
W3TOTOBIICHUS JETaNe — 2 4

Tembl 1a00pPaTOPHBIX padOT
1) VcTpoiicTBO TOKapHO-BHHTOPE3HOTO CTaHKA M I'EOMETPHUS] TOKAPHOTO MHCT-
pymMeHTa — 2 4
2) TOYHOCTBH M MIEPOXOBATOCTh MOBEPXHOCTEH JieTanel mpu oOpaboTKe Ha TO-
KapHO-BUHTOPE3HBIX CTAHKAX — 24

6 METOJIMYECKE YKA3AHUS K BBIIMOJHEHMIO KOHTPOJLHOI'O
3AJIAHUS

[To mucuumnuae «OCHOBBI TEXHOJIOTUU MPOU3BOACTBA U PEMOHTa aBTOMOOUIIEH »
CTyneHT MOJKEH BBIMOJHUTH KOHTPOJIBHYIO palbOoTy, COCTOSAIIYIO U3 S BOIMPOCOB,
COTJIACHO MHJMBUAYaJIbHOTO 3a]aHUS.

3agaHue COCTOUT U3 TPEX CAMOCTOSITENILHBIX OJIOKOB:

1 650K conaEepKUT BOIMPOCHI W3 pa3zjeia OCHOB TEXHOJOTUM MPOU3BOACTBA H3Je-
TV,

2 OJIOK COZIEPKUT BOIIPOCHI M3 pa3zesia Mo BOPOCaM PEMOHTA aBTOMOOWIICH;

3 OJIOK CONEP>KUT BOMPOCHI U3 MEPEYHS TUIIOBBIX TEM, CBSI3aHHBIX C BOCCTAHOBIIE-
HHE U3HONIECHHBIX JeTaJIeH.

3aanue BBIOUpAETCS 0 IBYM MOCIIECIHUM IudpaM mudpa cryaeHrta (U3 3a4eTHON
KHIDKKH WM CTyJeHUecKoro omiera). O0beM OTBeTa MO KaXJI0W TeMe JTOJIKECH CO-
CTaBIATH 6...8 cTpaHwmiI.

[locnenoBaTeabHOCTH BHIOOPA BOMPOCA:

- u3 Osoka 1 nepBbli BOmpoc BeIOMpaeTcs 1o npeanocieanei nudpe mudpa, BTO-
poil - no nocneaneit nudpe mudpa 3 Tadauies 1;

- u3 OJ0Ka 2 TepBhIil BOMPOC BRIOUpAETCS M0 MpeAnociaeaneit mudpe mudpa, BTO-
poii - o mocneanel mudpe mudpa U3 TaOIHIB 2;

- u3 O61oka 3 BRIOMpAETCs OJTHA U3 MPEIIOKEHHBIX TEM.

Ha xaxnplii ©3 BOIPOCOB HEOOXOAWMO JdaTh MOJAPOOHBIN NMUCHMEHHBIA OTBET, B
KOTOPOM JIOJDKEH COJIepkKAThCsl HEOOXOAUMBIN TEKCTOBBIM, rpaduuecKuii MaTepu-
a1 (CXeMbl, TaOJIUIIBI).
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/. BAPUAHTBI KOHTPOJIBHOI'O 3AJIAHUA

baox 1. Pa3nen «OCHOBBI TEXHOJIOTHH IMMpou3BOACTBA»

Tabnuna 1
R
z o <
Sy a,
o S = =
S R =
g = ==
=R Bompoc 1 o Bompoc 2
H o ==
=Y Q o
o= S =
E = E =
0 Bunbr morpemrHocTet u mpuduHb | 9 KauectBo moBepxnoctu. ['eomer-
ux o0pa3oBaHus pUYECKHE XapaKTepUCTHKU Kaue-
CTBa MOBEPXHOCTHU
1 [Tpon3BOJICTBEHHBIE M TEXHOJO- | 8 MeTo1bl OLIEHKH MIEPOXOBATOCTH,
rudeckuii  mpouecc. OCHOBHBIE COCTOSIHUSI TIOBEPXHOCTHOTO CJIOS
MIOHSTUS U OTIpEeeICHUs U (PUBHKO-MEXaHUYECKOr0 CO-
CTOSIHUSI CBOMCTB MOBEPXHOCTHO-
ro CIlost
2 Tune MaIlMHOCTPOUTEIBHBIX | / Brnusinue reoMeTpuueckux —xa-
MPOU3BOJICTB U (POPMBI OpraHu3a- PaKTEPUCTUK u ¢busuKo-
MU paboOThl aBTOPEMOHTHOTO 3a- MEXaHUUYECKOTO COCTOSIHUS T0-
BOJIA BEPXHOCTHM Ha HSKCIUTyaTallUOH-
HBIC CBOMCTBA JeTallei
3 [TorsiTue o mamuue. MammuHa Kak | 6 OcCHOBHbBIE BHUJBI TEXHOJOTHUYE-
00BEKT MPOM3BOACTBA U PEMOHTA ckux mpouecco (TII). OoOmwue
npaBuia paszpadotku TII wuzro-
TOBJICHUS JIETAJIEN
4 CnocoObl M3TrOTOBJIEHUS 3aroTo- | D Konnentpamus u guddepennua-
BOK M MX KpaTKasi XapaKTEepUCTUKA 1[I TEXHOJIOTUYECKUX OTepalnii
5 TexHONOTUYHOCTh U PeMOHTONpHU- | 4 TexHonmorust Mpou3BOJICTBA TUIIO-
TOJIHOCTh KOHCTPYKLIHUH WU3JIEIHS. BBIX JIETAJIEH Tella BpallleHUs
Ilokazarenu TEeXHOJIOTUYHOCTH
6 TexHOMOTHYHOCTH JeTanet B mpo- | 3 TexHonorust M3roToBIEHUs 3YyO0-
W3BOJICTBE U PEMOHTE YaThIX KOJIEC U NUIUIIOB
7 TouHOCTh 00pa®OTKHM ngeTalied u | 2 OO0mire cBeACHUS O TEXHOJOTHUU
METO/IbI €€ TOCTUKECHHUS cOOpOYHBIX TMpoleccoB. Buubl
COOpOYHBIX  COCIMHEHUH  UX
cOOpKH U pa30oOpKu
8 bazbl. OcnoBbl BeiOOpa. IlpaBuia | 1 Ouenka TOYyHOCTU U 3hPEeKTUB-
IIECTH TOYEK HOCTHU TEXIIPOIIECCOB COOPKU H3-
DA (15051
9 [TpuHIMTIEI TOCTOSTHCTBA U enuH- | 0 [locnenoBaTenbHOCT pa3pabOTKu

cTBa 0a3

TIT 06paboTku 1 cOOpKU U3AETUS
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baok 2 Pazngen «OO0ume Bompochbl TEXHOJIOTHH PEMOHTA aBTOTPAHCIOPTHBIX
CPeACTB U METObI»

Tabmuma 2
R
z o <
Sy o
o S = =2
5 = R =
g = Z H
=R Bompoc 1 o Bompoc 2
N o ==
=Y Q o
o= S =
E = E =
0 CoenuHenue neraneil B MammuHax, | 9 OCHOBBI KOMITJIEKTOBaHUS JeTa-
X Pa3HOBUIHOCTU U Kiaccudu- Jiel Ipu MOATOTOBKE K COOpKe
karusi. OCHOBHbIE TpeOOBaHHS K
COCIMHEHUSIM
1 Bunbl TpoW3BOICTBEHHBIX TIPO- | 8 OcHoOBHbIE 3Talbl COOPKU Y3JIOB U
1IECCOB PEMOHTa W BOCCTaHOBJIE- arperaTroB
HUS U3JETUS
2 [lapameTpsl KauecTBa peMoOHTA | [ COopka W HCHBITAaHUE MAIUH U
JeTajiel W y3JI0B TPAHCIOPTHO- UX OTJIEJIbHBIX arperaTon
TEXHOJIOTUYECKUX MalllH
3 ITopsimok cOopku U pa3dbopku ma- | 6 OOkaTka W WCMBITAaHWE MAIIUH U
muH. CpeAcTBa TEXHOJOTHMYECKO- OTZIEJIbHBIX arperaTon
0 OCHAILEHUSI JJIS BBITOJHEHUS
TUTIOBBIX Omepanuii o0paboTKU U
cOOpKH
4 MexaHu3anus, aBTOMAaTH3aIus | O MeToapl  KOHTPOJISI  pa3MEpPOB,
cOOpOYHO-Pa30OPOUYHBIX PabOT (hopMBI 1 B3aUMHOTO PaCMOJIOKE-
HUS TOBEPXHOCTEH HeTajed mpu
pPEMOHTE
5 Knaccudukanuss 1 ocHOBHbIE BU- | 4 [IpuHIMIIBI OpraHU3aluu PEMOH-
16l 1€(EKTOB HEMPUTOJIHBIX JeTa- Ta MalldH WIH HUX COCTaBHBIX
JIeun yacTen
6 Cnoco0On1 1eeKTOBKH JeTaieid u | 3 OCHOBHBIE TEXHOJOTHYHBIC MOKa-
UX XapakTepucruka. Mounka u 3aTeIu KauyecTBa COOPKU M3ICITUM
OYMCTKA JIETAJICH OT 3arpsi3HEHUI
7 Moiika u ouucTKa nerajeit oT 3a- | 2 CyurHocts ¥ 3P (HEeKTUBHOCTh Ka-
IpsSI3HEHUM MUTALHOTO PEMOHTa aBTOMOOH-
Jeun
8 Metoasl u cpeactBa oOHapyxe- | 1 Knaccudpukanuss  3arps3HEHUH.
HUS CKPBITBIX A€(EKTOB Moroiiue cpeacTBa M METOJIbI
OUUCTKHU
9 Ompeneneane  koadhduiuenton | 0 ABTOMOOUIb KaKk OOBEKT PEMOH-

TOAHOCTH COOPOYHBIX EIUHUI] U
neTajaei

Ta. OCOOEHHOCTH OpraHu3aluu
pEeMOHTa aBTOMOOMIICH
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Baok 3 Pa3zgea «Metoabl BOCCTAHOBJICHUA»
CryneHTsl BEIOMPAIOT OAHY TEMY 10 CBOEMY YCMOTPEHHUIO U3 MPEI0KEHHBIX TEM

1. T'azoTepMuYeCcKOe HaMbIIECHUE;

2. CBapouHBIe CITOCOOBI BOCCTAHOBJICHUS,;

3. TepMoMexaHUYECKHE METAJUTYPTHUECKHE CTIOCOOBI BOCCTAHOBJICHMUS,
4. T'anpBaHMYECKHE CITOCOOBI BOCCTAHOBJICHUS.

[lo BeIOpaHHOM Teme cleayeT MOAPOOHO PACKPHITh OJUH U3 METOJOB B CIEIYIO-
el MOoCJIeI0BaTeIbHOCTH: HAMMEHOBAaHUWE METOJIa, Ha3HaueHUEe U 00JacTh IMpU-
MEHEHUsI, TPUHITUITHAIbHAS CXeMa PoIlecca, OCHOBHBIC PEKUMBI, MPEUMYIIIECTBA
Y HEJOCTATKH.

Hampumep, tema «["anbBaHUYecKre CIOCOOBI BOCCTAHOBJICHUSI» COCTOUT M3 psjlia
CII0CO00B — XpOMUPOBAHHUE, OCTAIMBaHUE, HUKEIUpOBaHue, pochaTupoBanue, Oa-
pupoBaHue, IuHKoBaHue u Jip. Ciaeayet BeIOpaTh OJUH U3 COCOOOB M MOJIPOOHO
PaCKpBITh €T0 B KOHTPOJIBHOU padoTe.

[Ipumep omnmcanusi cnocoba BOCCTAaHOBJIEHHUS ACHEKTHON WM HU3HONIEHHOM IO-
BEPXHOCTH.

JlyroBasi HarIaBKa Mo/ (JirocoM H B cpejie 3alllUTHBIX Ta30B
JlyroBas HarjiaBKa Mmoj (pJIF0ocOM U B Cpelle 3allMTHBIX Ta30B SBIAETCA Hanbosee
pacmpoCcTpaHEeHHBIM CIIOCOOOM BOCCTAHOBIJICHUS JI€TANe B PEMOHTHOM IPOHU3BOJI-
CTBE HE TOJBKO B Poccuu, HO U 3a pyOexxoMm.
CymHOCTh 3TOr0 METO/Ia COCTOUT B TOM, YTO B 30HY AYTI'M NOJAETCA (IIFOC TOJIIIH-
HOM 50 — 60 MM, KOTOPBI 3aKpBIBAET YTy W IJIABUTCS MO/ BO3ICHCTBHEM TeEILIa.
B kauecTBe mprcagoyHOro0 MaTepHaia MUCIOIb3yeTCs M30JIMpOBAaHHAsS MPOBOJIOKA,
a GyHKIMM 00Ma3KH 3JEKTPOAOB BBINOJHSIOT (itockl. Mapka ¢iroca u mpoBoJIio-
KH OTIpeIeIsieTCsl TpeOOBaHUSIMU, MPEIBSIBISICMBIMU K HAIUIABIICHHOMY Ci0t0. [le-
TaJu W3 MaJOYTJIEPOJAUCTHIX W HU3KOJETHPOBAHHBIX CTAJCH HAIIABISIOT MPOBO-
nokoi auamerpom 1,2 — 1,5 mm mapok C,-0,8, C,-10A, H,-30, H-40 u ap., a u3
nerupoBaHHbIX cTane — Mapok Cg-18XI'CA, H,-30XI'CA, mOpOIKOBBIMH TPO-
Bostokamu Mapok [1I1-3X2B8, TII1-X42B® u np. Beicokyr0 M3HOCOCTOWKOCTH Ha-
TUTaBJIEHHOTO CJI0S MOXKHO MOTYYUTh HaIJIaBKOM mpoBosoku H-2X13.
JUIs  HaruTaBKM TPUMEHSIOT TUIABSIIHECS MAapTaHIIOBHCTHIE (IIOCHI  MapoK
AH-318A u OCII-45, ¢ MOMOIIBI0 KOTOPHIX HATUIABISIEMBIA CIIOW JIETHPYETCS
MapraHiieM, MOBBIMIAIONIIM €r0 TBEPAOCTh, BSI3KOCTh M W3HOCOCTOMKOCTH. Ha-
maBkoi npoBoiokoir CB-08 mox kepamuueckum ¢urrocom AHK-19 moxxHO T0ITY-
9UTHh TBEPJOCTH HarutaBieHHON moBepxHoctn HRC 45-49.
HannaBka mox cioem (piroca mmpoKo MPUMEHSIOTCS TPYU BOCCTAHOBIIGHUHU BaJIOB,
oceil u pyrux Aetanei auameTpom 6onee 50 MM, mmeronux u3Hoc 6oee 1 — 1,5
MM Ha cTopoHy. HamnaBka nmeraneit nmamerpom o 50 MM 3aTpyaHeHa u3-3a cTe-
HaHUS METaJula, OCHIIaHus (IItoca, BOZMOKHOCTH MPIKOTA U KOPOOJICHUSI.
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[Ipouecc mMMpPOKO MPUMEHSETCS JJIs1 BOCCTAHOBIICHUS LWIMHIPUYECKUX IMOBEPX-
HOCTEW AeTtanel. PexrMbl HArIaBKU XapakTEpU3YIOTCS CUJION TOKA, HaNpPSIKEHH-
€M, CKOPOCTBIO HAIUJIABKH, CKOPOCTHIO MOJAAYU MTPOBOJIOKH, IIATOM HAIJIABKH, BBI-
JETOM U CMeleHneM 3ekTpona. Crily TOKa Ipu HaIIaBKE OMPEAEISIOT B 3aBH-
CHUMOCTH OT AuameTpa jaeranu (tadm. 3).

Tabnmuma 3  3aBUCUMOCTH TOKA IIPH HAIUIABKE OT MaMeTpa JeTalu

Jnamerp neranu, MM Cuna Toka, A npu AuaMmeTpe 3JICKTPOIHON MPOBOJIO-
KU, MM
12-16 2-25

50-60 120-140 140-160

65-75 150-170 180-220

80-100 180-200 230-280

150-200 230-250 300-350

250-300 270-300 350-380

OcHOBHbIE MMapaMeTPbl PEKUMOB HATUIABKH OMPEIESAIOT MO cieayomum Gopmy-
JIaM.
CKOpPOCThH HaIlJIaBKH, M/4

_ay -
"ohesy!
JacTOTa BpallleHUs AeTaan, 00/MUH
1000V,
n=-—-—"
60-7-d
CKOPOCTh MO/Ia4y MPOBOJIOKH, M/4
V, :ll-a—?-l
T -dnp -y

ar HaruiaBku, MM/00

S=(2-25)d,

BBUJIET DJIEKTPO/IA, MM

§=(10-12)-d,,

CMEILIEHHE IICKTPOJIa, MM

| =(0,05-0,07)-d

rie oy — KodG(GUIUEHT HAIUTaBKH, T/Ad (MpU HaTUIaBKE MOCTOSHHBIM TOKOM 00-
patHO# mossipHocTH oy = 11...14);

h — TonMHA HATUTABJIIEHHOTO CJIOS, MM;

» — INIOTHOCTD 3JIEKTPOAHOM POBOJIOKH, r/cM® (y = 7,85 );

d,, — IMamMeTp IIEKTPOTHON TPOBOJIIOKH, MM;

| — cuia Toka, A;

d — quameTp aeTanH, MM.

OpueHTHPOBOYHBIE MApaMETPbl PEKUMOB HAIUIABKU MO CJIoeM (piiroca IUIUH/T-
pUYECKHX JeTajel JaHbl B Tabnuile 4.
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Tabnuma 4 PexuMbl HAIUTABKU MWIMHAPHYECKUX JeTtaied (Tommuua cios 1,0 —
1,2 Mmm)

[Tapamerp JnameTp neranu, MM

10...20 20...30 40...50 90...100
Cwmita Toka, A 70...90 85...110 110...180 | 100...300
Cxkopoctb HarutaBku, /9 | 40..45 40...45 30...35 70...80
Cmemenue snekrTpoja. | 2...4 3..5 6...10 8...10
MM
[Iar HaraBku, MM/00 2,5...3,0 2,8...3,2 3,0.3.5 50.7,0

7 MOPAJIOK BBIITOJHEHUA KOHTPOJIbHON PABOThHI

PaboTa BBIMOTHIETCSA B YICHUYECKOW TETpaau B KJIETKY WJIM Ha JUCTax (opmara
A4. Crpaga BeiaensroTcst odist 20-25 MM 17151 3aMEeYaHuid TPETo1aBaTels.

Ha Bce Bompochl 3amaHus ClieIyeT JaBaTh YETKHE KOHKPETHBIE OTBETHI 03 W3-
JUITHAX OTIMCAHWM, HE OTHOCSIIIUXCS K CYIIECTBY BOMPOCA.

CxeMblI TOHKHBI BRIMTOTHATHCS KapaHIaloM IO JUHEHKY B MaciiTade, 10cTaTou-
HOM JISI YETKOTO M300paKeHUs BCEX 3JeMeHTOB. KommpoBaHue cxem, BKIICHKa
BBIPE30K U3 JOKYMCHTAITUU He JI0MYCKAeTCH.

B koHme paboThl yKa3bIBaeTCs HCIONb3yeMas JIMTepaTypa W OcCTaBisieTcss 1-2
CTpPAHHUIIBI TSI PEIICH3UH.

Bce 3ameuanus B paboTe 10MKHBI ObITh YCTPAHEHBI 0 COOECEI0BAHMUS.

Ecnu pabota He 3auTeHa BCIEACTBHE OOJIBIIOTO YHUCIa OIMIMOOK, €€ He0OXO0IUMO
BBITIOJTHATH 3aHOBO C YUE€TOM BCEX 3aMEUaHUN U PEKOMEHTAITHA.

K pabGore, mpejicraBisieMoii Ha TOBTOPHYIO MHPOBEPKY (€CM OHAa BBHIMOJIHEHA B
APYTO# TeTpaan), ToJDKHA 0053aTeIbHO IPHUIAraThCs He3auTeHHas padoTa.
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