MuHucTepcTBO 00pa30BaHUA U HAYKH, MOJIOAEKH CIIOPTAa Y KPAaHHbI
JoHbacckasi rocyiapcTBeHHAs MAIIHHOCTPOUTE/IbLHAsSI AKaAeMHusl
Kadeapa «O6padoTka MeTa1710B JaBJIeHUEM>

METOANUYECKHUE YKA3AHUSA

K NPAKTHYECKUM 3aHATHSIM H CAMOCTOSITE/IbHOH padoTe
0 AUCIUTLIMHE
«TexHOJ0rHsI MPOU3BOACTBA IITAMIIOBO 0CHACTKH
IJIs1 ¢TyAeHTOB cnenuaabHocTu 7.05040104

YTBEPXIEHO
Ha BacejaHMM Ka-

bemprr OMI
lporoxkon W 13 or
08. 05. 2012

KpamaTtopek 2012



YK 621.73.034.621.097

Meroaudeckue yKa3aHHs K NMPAKTUYECKUM 3aHSATHUSAM U CaMOCTOSITENIbHON pa-
60Te mo aucHUIIMHe «[eXHOJIOTHs MPOU3BOACTBA IITAMIIOBOM OCHACTKU» ISl CTY-
nenToB crnenuaabHocth 7.05040104Coct. A.H. Yaesuos, E.M. Conoayu. —Kpama-
topck: JIT’MA, 2012.- c.

Cognepxatr KpaTKue CBEJIEHUs] O KOHCTPYKLMH IITaMIIOB ropsiyeil TaMIOBKU
JUISL PA3JIUYHOTO TEXHOJIOTHYECKOT0 000pYI0BaHMS M PEKOMEHAIUU 110 U3TOTOBJIe-
HUIO HamOoJiee Harpy>KeHHBIX JieTalieid 3Tux mTammoB. [IpuBeneHbl UHAUBUYaNb-
HbIE 3a7laHUs K BBIMOJHEHHUIO IOMAIIHUX PalOT IO JUCHUMIUIMHE W YKa3aH MOPSIOK
BBITIOJTHEHUS 3TUX PadoT.

CocraBurens A.H. YnbsHOB, cT. nipen.
E.M. CononyH, accucr.

OTB. 3a BBITyCK N.C. Anues, ipod.



BBEJIEHUE

«TexHomorusi mpou3sBoacTBa mramnoBoii ocHactku» (TTIILIO) siBnsieTcs crie-
UaNbHON AUCLUUIIIIMHON, LeNb KOTOPOH COCTOMT B MPUOOPETEHUM CTYyAEHTaMH Me-
tayuryprudeckoi cnenuanbHoctr 7.05040104 QM/I) nmpakTU4ecKHUX HABBIKOB TIO
KOHCTPYUPOBAHUIO TOPSYEIITAMIIOBOYHON OCHACTKM U pa3paboTKe TEXHOJOTHM n3-
TOTOBJIEHUS €€ DIIEMEHTOB.

N3-3a MHOTOOOpa3usi TUIIOB LITAMIOBOYHOIO O0OpPYNOBaHUS W KOHCTPYKIUH
IITaMIIOBOM OCHAaCTKM K HEMY, MHOXeCTBa KOH(UTypaluil TaMIlyeMbIX TOKOBOK C
LIEJIbIO U3YUEHUsl pPacCMaTpUBAIOTCS JIUIIL HarnOoJiee YacTo BCTPEYaroLI1ecs [ TaMIIbl
JUIsl TIPOM3BOJICTBA OCECUMMETPHUYHBIX MOKOBOK, @ UMEHHO. HOXHU JJI COPTOBBIX
HOXXHUL, OTKpBITbIE M 3aKpbIThle ObICTpOIlepeHala)kuBaeMble IITaMIbl Iapo-
BO3/YILIHBIX MOJIOTOB, FOPSYEIITAMIIOBOYHBIX U BUHTOBBIX [IPECCOB; ILITAMIIbl 00pe3-
HBIX IpeccoB. B MeTonnMYecKHX yKa3zaHMsSIX MPUBEIEHbl HEOOXOIUMBbIE CBEACHUS O
KOHCTPYKLMSAX TaKUX LITAMIIOB, TEXHOJOTUSAX MEXaHU4ecKol oOpaboTku Haubosee
OTBETCTBEHHOI'O U Harpy>K€HHOro 1e(OpMHUPYIOLEro HHCTPYMEHTA, 1aHbl PEKOMEH-
Jaluy M0 MaTepuaiaM JJig 3TOr0 MHCTPYMEHTA U peKMMaM ero TepMH4YecKoi oOpa-
OO0TKH.

Ha xa)xqoM IpakTU4YeCKOM 3aHATHU CTYJEHT MOJydaeT UHAUBUAYaJIbHOE 3a-
JlaHUe MO MPOEKTUPOBAHUIO MakKeTa JeOpMUPYIOLIEro LITamna U pa3paboTke Tex-
HOJIOTMM W3IOTOBJIEHUS OJHOM- ABYX AeTalled, BXOAAIMX B 3TOT nakeT. [Io utoram
KQKJIOTO IIPAKTUYECKOTO 3aHSTHS BBINOJIHAETCS COOTBETCTBYIOLIEE JOMAIIHee 3aja-
HUe, KoTopoe ohopmIIsieTcsl B OOBIYHOM TeTpaau.

[To XenaHWIO CTyJE€HTAa BapHaHT MOKOBKM K JOMAIIHEMY 3aJaHHUIO MOXET
OBITH 3aMEHEH Ha BapyUaHT TOM NMOKOBKH, TEXHOJIOTMIO HA KOTOPYIO CTYAEHT pa3pada-
TBIBa€T B KYpCOBOM MpoOeKTe Mo AUcCHUIUIMHE «TeXHonoruss Ky3He4YHo-
mramnoBovHoro npowsBoncTBa» (TKIIIT). IMpoektr mo TKIIIT BemonHSsIeTCs B Of-
HOM CeMEeCTpe ¢ MpakThuyecKumu 3anatusamu no TIIHIO.

Meroanueckue yka3zaHHs MOTYT HCIOJIb30BaThCsl B KypCOBOM M JIUILNIOMHOM
POEKTUPOBAHUH B KaUeCTBE OCOOUS IO KOHCTPYUPOBAHUIO IITAMIIOB.



1 HOXU AJId PE3KU UCXO/AHBIX 3AI'OTOBOK

1.1001mue cBeneHus
Pe3ka copToBoro mpokara Ha 3arOTOBKH JIJISl IIITAMITOBKH OCYIIECTBIISIETCS B

mramiax win Ha copToBbiX HokHHUIaX (CH). [1,.163...216].CH BbImyckaroT Ha
A3OBCKOM 3aBOJIe Ky3HEUHO-IpeccoBoro obopyaoBanus (Tadn.1.1).

Tabmuua 1.1-OcHoBHble xapakTepuctiuku CH

Ycnane pesku, Ycunaune npuxuma, JAunameTrp npyTkKa,
Mogaeas CH MH MH MM
H1830 1,0 0,5 Jlo 55
H1832 1,6 1,25 no 70
H1834 2.5 1,25 1o 85
H1836 4,0 2,5 no 110

Bce CH BBINOJHSIOT pe3Ky 1O He TOJTHOCTBIO 3aKphiToit cxeme [1, ¢.179]Bce
CH cnHabxeHbl yCTPONCTBOM MJIsS MOJOTpeBa IMpoKaTa Tepen pe3koil. B komrmiekT
IITAMIIOBOM OCHAcTKa JJIsi Pe3KH BXOIAT 4YeThbIpe OJUHAKOBBIX Hoxka (puc.l.1,

tad.1.2).
Ta6muna 1.2-Pa3mepsr Hoxert CH, MM
Mopeanr CH A Aq b b, B B; d d; I
H1830 170| 105| 100 40 85 18 20 30 24
H1832 200 125/ 120 45 100 20 2P 3b 26
H1834 240 | 150 145 50 120 24 26 40 30
H1836 300 185 180 60 150 23 32 45 35

B 3aBucuMocTH OT TOTO, B XOJIOJHOM WJIM TMOJOTPETOM COCTOSIHUU PEXETCs
MIPOKAT, /IS U3rOTOBJICHHS HOXKEH MPUMEHSIIOTCS pa3invyHble MaTepuainsl (tadn.1.3).

Ta6muna 1.3 —Cranu, npuMensieMble 11 Hoxkeit CH, u ux tepmoobpabdoTka

3aroroBka OxonuaTtenbHas TepMo0OpaboOTKA
Cnoco0
pe3KHu Crajab HB t3a1< OC t omn . °C HRC»

B xomnomaom | 6XB2C <217 860...900 250...270 50... 54
COCTOSIHUH 6XC <217 860... 900 250...270 50...54
B nozorp. | 4XSM®C <217 1000...1020 560...580 42...46
COCTOSIHUU SXHB <217 820...850 410...440 42...46

HcxomHoil 3arOTOBKOU U HOXKEU ABIISIETCS MOJIOTOBAsI MOKOBKAa. M3rorasiu-
BAIOTCS HOXHU 00paboOTKON Ha ¢pe3epHOM cTaHKe (IO MIECTH IUIOCKOCTSM), pa3Me-



YaroTCs, CBEPIISITCS, CHOBA (hpe3epyroTcs U, Mocie TepMOOOpaObOTKU MPOXOIAT ILUTH-
doBaHMe U ciiecapHyto 00paboTky (puc.1.2).

1.2 Tllopsiaok BbITIOJTHEHHST PA0OTHI
1. B coorBeTcTBHM ¢ BapuaHTOM (IIpHUJIOKEHUE A) BBIUEPTHTH MOKOBKY, IIPOCTa-
BUTH Ha HEW pa3Mepbl, ONpeIeTUTh 0ObEM.
2.  YKpyIHEHO ompenenuTh 00beM 3aroTOBKU, MPUHSB ero B 1.25pa3a GoblInM,
4yeM 00beM MTOKOBKH.
3.  Ompenenuts 00beM KpPYTJIOi 3aroTOBKH (IIpoKaTa) U3 yCIOBHS, YTO €€ JUIMHA B
1,5paza Gonbire nuameTpa. Pazmep nuameTpa nmpokata J0JKEH ObITh KpaTeH SMM.
4.  BwiOpats Tpedyemyto monens CH (cm. Ta6m.1.1).

5.  Boiueptuth cooTBeTcTBYyMOIIMK BbIOpanHo# Momenun CH nox (cMm. puc.l.1,
ta6s1.1.2).HaszHauuTh ero marepuan u TBepaocth (cMm. tadir.1.3).
6. IlpuBectu cxemy MexaHW4eckoit 00paboTku HOXka (cM. puc.l.2), pazpaborath

10 YTPOIIEHHONH METOAMKE TEXHOJIOTHIO €r0 W3TOTOBIICHUS, 3aI0JIHUTh TEXHOJIOTH-
YecKylo Kapty (mpuioxeHue b).

2 MOJIOTOBBIE IITAMIIBI
2.1 O0mue cBeaeHus

[TapoBo3ayiHbie mtamnoBodHble MosoThl (I[IBIIIM) Beimyckaror Ha Bopo-
Hexxckom 10O KITO, CKM3, HKM3 (ta6u. 2.1).

Tabnuna 2.1 -OcHoBHble xapakTepuctiku [1BILIM

Mopens ML.ILY., kr [ITupuna xBOCTOBHKA Cpennsis Macca Tammy-
[1BIIIM mrTamna, MM €MBIX ITIOKOBOK, KT
M2141 1000 200 Ho 2,5

M2143 2000 200 2,5...7
M2145 3150 300 7..17

[lIrammoBka Ha [IBIIIM wucnons3yercs B MEIKOCEPUMHOM MPOU3BOJICTBE
[2,c.37...176]. 11 nmpou3BOACTBa KPYIJIbIX B miaHe mokoBok Ha IIBIIIM nmpumens-
0T MOHOJIUTHBIE M YHUBEpPCaJbHO - TNepeHallaKMBaeMble IITaMIIbl C HUIMHApUYe-
ckumu BetaBkamu (puc.2.1;Ta6:m.2.2). Paz6er pasmepoB H u Hj, 6510k0B 1 BcTaBoOK
00BSICHSIETCSI HEOOXOAMMOCTBIO BOCCTAHOBJICHHMSI IITAMIIOB MO Mepe uX u3Hoca. [lo-

CJIe Ka)JI0T0 TaKOTO BOCCTAHOBIIEHUS BBICOTA IITaMITa OyJeT YMEHBINAThCS B Cpej-
HeM Ha 10... 15m.



00

Tabmuua 2.2 - OcHoBHBIE pa3Mepbl OJOKOB W BCTAaBOK YHHBEpCaJIbHO-
nepeHanaxupaeMbIx mramnos [IBIIIM, mm
Mogesns [IBIIIM H H; L L, B B1
M2141 520...580 242...300 420 560 450 | 2
M2143 642...700 282...340 530 670 56@00
M 2145 742...800 322...380 630 770 63300
Mopens [IBIIIM D D, d Iy by h hy h,
M2141 250 | 320 32 50 60 51 15035
M2143 320 | 400 32 50 60 91 16035
M2145 380 | 380 40 75 75 66 18045

Jlnst m3roroBnenus neraneid mramnos [IBIIIM npumeHstOTCS pa3indHbIE Ma-

Tepuaisl (tabdm..1.3).

Tabnuua 2.3 - Cranu, npuMeHsiemMble 1Ji JeTallell yHUBEPCAIbHO - NepeHalaKuBae-
MbIx mrammoB [IBIIM, u nx TepMoobpadboTka

Jletanb 3aroroBka OxoHuarejbHast TepMOOOpabOTKa
Crainb HB Lsaier toms | IBEPIOCTH
1 2 3 4 5 6
biok: Teno 45X <197 850...870| 550...580320...370HB
Brnox: XxBocTOBUK 45X <197 | 850...870| 630...650285...321HB
K 45 <217 840 ..860| 520...55(B2...36 HRCc
IMoxaxnamHas mmra N4 <217 770...790| 320...38D 45...50 HRC
BcTaBka
Mopgenun M2141, XHB <197 840...860| 530... 550360...390HB
M2143
Monaens M2145 XHB <197 | 840...860| 550...570 340 .370HB

[IItammoBka Ha [IBIIIM MoeT OCYyIIeCTBIATLCSA KaK MO OTKPBITOM (00J10¥-
HOI), TaK | 10 3aKpbITol (0€30010iHOI) cxeMe.

[Ipy KOHCTpyMpPOBaHUM TOKOBOK JJiI OTKPBITOM IITAMIOBKHA ILJIOCKOCTb
paszbeMa IITaMIia Ha3HAYyaroT M0 CepeIMHe BBICOTHI JIEMEHTa MOKOBKUA HauOOJbIIIEero
JIMaMeTpa, MIOCKOCTh PACTOJIOKEHHUS EPEMBIUKHU - MO CEpeUHE BBICOTHI 3JIeMEHTa
MOKOBKM HauWMeHbllero auamerpa. [lmockocTh pazbema Ao0MKHA OBITH HE HUXKE
IUIOCKOCTH PacCrojiokeHus nepeMbluku (puc.2.3 ). O6Joit Ha3HAYaeTCs MO CrpaBoY-
nepeMbluKa
[2,c.43...47]l1ITamMmniOBKa B OTKPBITOM IITaMIle OCE€ CHMMETPHUYHBIX ITOKOBOK IIpO-
cTO# (hopMBl, KaK MPaBUIIO, BRITMOJIHSAETCS B JBa Mepexoa: Ha IJIOMAIKe AJis OCaIKU
U B OKOHYATEJIbHOM pyube.

[Tpu 3akpeITOl IMITaMITOBKE Je(OPMUPOBAHKE 3arOTOBOK MPOU3BOIAUTCS TaK
Ke B JiBa Mepexoj]a, HO Ha MEpPBOM Iepexoe OCaJKa OCYILIECTBIISIETCS B MPOMEXKY-

[2,c.64...67],

HUKY

1o

TOMY

XKeE

CIIPaBOYHUKY



TOYHBIX BCTAaBKax, HWXKHSSA W3 KOTOPHIX WMEEeT UWIUHAPUYECKOe YIIIyOJIeHHe
(5...8uM) nns HEeHTPUPOBAHUS 3arOTOBKH, a BEpXHss - 1Mo Gopme nedopMUpyroIeit
YacCTH COOTBETCTBYET IrpaBlope HUKHEH BCTAaBKM OKOHYATENbHOro pyubs. Takas ¢u-
rypHasi ocajika 3aroTOBKM Ha MEepBOM Iepexojie MO3BOJIIeT Mocie MepeBopoTa ycra-
HOBUTH €€ TOYHO IO MEHTPY OKOHYATEIHHOTO PYy4bs. ITO 3HAUYUTEIHHO IOBHIIIAET
cToiikocTh ImnTamma. Cama TOKOBKa MpH 3aKpbiToi ImtammnoBke (puc.2.3) mmeer
MEHbIIIMEe [ITAaMIIOBOYHbIE YKJIOHBI U IUIOCKOCTh pa3zbeMa y OJIHOTO W3 TOPLOB e&
3JieMeHTa HauOoNbIIero AuaMerpa.

3arotoBkamu aiist 61okoB mTammnoB [IBIIIM cnyskat npeccoBble MOKOBKH, s
BCTAaBOK MOJIOTOBbIe. bOoKOBasi MOBEpXHOCTh OJIOKOB, KpOME MONEePEYHOM U MPOJI0JIb-
HOM KOHTPOJIBHBIX IpaHell, MexaHnueckoil 00paboTke He nmoasepraercsi. Co CTOPOHBI
IJIOCKOCTH pa3beMa M XBOCTOBHMKA JOJDKEH CHHUMAThCS CJIOW MeTalljla He MeHee
15mm. Takum 0O6pa3oM, pasMepsl 3aroToBku ais 6ioka- L* B*(0,5H+30mm) (L,B,H -
cM. Tab1.2.2). sroTaBiuBaroTcsl OJIOKM B HECKOJIBKO ATarnoB. BHavane oHHM pa3me-
YaloTCs, 3aTeM CBEPIIATCS TPAHCIIOPTHBIE OTBEPCTHsI, 00padatbiBaeTcs (ppesepyercs
WM CTPOraeTcsi) MIOCKOCTh pa3beMa, 3aTeM MPOJI0JIbHAS KOHTPOJIbHAS IpaHb, TOCe
ATOTO - XBOCTOBHK U TIOTIepeYHasi KOHTPOJIbHAS TPaHb. 3aTOTOBKH BEPXHETO W HUXK-
Heto OJIOKOB YCTaHaBIMBAIOTCS PSIOM M COBMECTHO pa3MeydaroTcsi: Ha TUIOCKOCTHU
pazbemMa OIpeelitoTCs MOJI0KEHUE OCH MOJOCTU BCTaBKH, a HUXKE MONepeyHOl KOH-
TPOJILHON T'PaHU - MOJOXKEHNe OCH OTBEPCTHSI O] KJIMH. DTO OTBEPCTHE CBEPIUTCS U
paccBepiMBaeTcs MEPBBIM. 3aTeM CBEPIUTCS U C OJHOM yCTAaHOBKU pacTauulBaeTCs
MOJIOCTH oA BCTaBKy. [locie pasmeTkn XBOCTOBMKA B HEM (ppe3epyeTcsi BbleMKa 101
mrmoHKy. [locie 3Toro 610K MPOXOIUT TepMUIECKYI0 00paboTKy (3aKalKy U OTITyCK),
a ero XBOCTOBHMK JOTOJHUTEIBHO OTIyCKaeTcs B IlefieBod neuu. B 3aBepiienuu Ha
TOKapHO-KapyCceJIbHOM CTaHKe HITU(YIOTCS OMOPHAs MOBEPXHOCTh XBOCTOBHUKA U €T0
rpaHH, TUIOCKOCTh pa3beMa, MOJIOCTh MO BCTAaBKY (ITHO U OOKOBasi MOBEPXHOCTB).

Bce BbillieckazaHHOE OTHOCUTCS K M3TOTOBJIEHHUIO 0JI0KOB Oe3 3amka (puc. 2.1).
broku ¢ 3amkoM (puc. 2.2) U3roTaBIMBAIOTCS aHAJIOTUYHO, 38 MCKIIOYEHHUEM ILI0C-
KOCTH 3epKajia IITamIia, Kotopas oOpabaTeiBaeTcs (TOYMTCS W MUIHQYETCS) Ha TO-
KapHO-KapyceJIbHOM CTaHKe.

BcTaBku n3roraBnuBaroTcs Mo 0osiee MpOCTON TEXHOJOTUU: OHU MPOXOIST TO-
KapHyto 00paboTKy co Bcex ctopoH. [lox Oynyinee nmumdoBanrue B TOpLax 3aroToB-
KM, CBEPIATCS LIEHTPOBOUYHbIe O0TBepcTUsi. CO CTOPOHBI MOJOCTH PYUbsl MpeaycMar-
pUBaeTcs TexHoJoruueckuid Hamyck - @30x25mM. TakuM oOpa3oM, IJTMHA 3aTOTOBKHU
JUTsl BCTaBKU foiikHa ObITh Ha 40...451m OoJbIlie, 4eM BBICOTA BCTAaBKH, a JUAMETP
3aroToBkH - Ha 8...1Qum Gonble, yem auameTp BeTtaBku. [Ipu TokapHol 00paboTke
MOJIOCTU Py4bsi €€ KOHPUTypalusi KOHTPOIUPYETCs 1o 1ablIoHy, KOTOPbIA M3roTaB-
JUBaeTCs TI0 KOHTYPY Topsiueii MOKOBKU. B HMKHEW BCTaBKa JOIMOTHUTEBHO (pe3e-
pyeTcsi pa3MeueHHas (HaKepHEHHas1) BbIeMKa ISl U3BJICUEHHS TOKOBOK M yBeJHYEH-
Hast obJjioiiHas kaHaBka (puc.2.4).B o0enx BcTaBkax (pe3epyroTcs GOKOBBIE JBICKU
nox kymr. [Tocie BeITONHEHHUS TepMOooOpaboTKu NUTH(dYIOTCS OOKOBas W OTOpHAs



ITOBEPXHOCTH BCTaBKHU. ByJIKaHUTOM WM HAXXIAYHBIM KPYTOM CPE3aeTCsl TEXHOJIOTH-
YECKUH MpPUITYCK, a MOJOCTh Pydbs nonupyercs. KoHTposibs pa3MepoB mramiyemMoin
BO BCTaBKax IMOKOBKH ITPOU3BOJIUTCS Mocie 1ehOpMUPOBAHUS CBUHIIOBOI 3aTrOTOBKH.

2.2 Tlopsiiok BbITIOJIHEHHUSI paGoThI

1. B cootBetcTBUM ¢ BapuaHToM ([IpuioskeHue A) BEIYEPTHTH MOKOBKY, ITOTyYa-
€MYIO OTKPBITON M 3aKpbITOM IITaMnoBKoi (puc.2.3 ),pOCTaBUTh Ha HEHl «rops-
qre» pa3Mepsbl.

2. I'To macce OKOBKH, UCTIONB3Ys Tab1.2.1Be10patTh Moaens [1BIIIM.

3.  BbIuepTuTh, HCMONB3Ys AaHHBIE Ta0J.2.2, BCTAaBKH I OTKPBITOM (cM.puc.2.4)
U 3aKkpeiToit (puc.2.5 )mrammnoBku pa3paboTaHHbIX B 1.1 mokoBok. [IpocTaBuTh Ha
BCTaBKaX pa3Mepbl, HA3HAYUTh KX MaTepual U TBepAocTh (cM.Tadi.2.3).

4.  IlpuBectn cxemMy MexaHUYeCKON 0OpabOTKM BEpXHEro WM HUXKHEro Oioka
mramna. Pa3zpaboraTe 1o ympoIlleHHONH MeTOJIMKe TeXHOJIOTHIO €ro M3TrOTOBIJICHMS,
3aIlOJIHUTH TeXHOJIoTn4ecKyto kapty ([Ipunoxenwue b).

5. IlpuBectu cxeMy MexaHH4YecKoil oOpabOTKM OAHOHN W3 BCTaBOK. PaspaboraTh
M0 YNPOUIEHHOW METOIUKE TEXHOJOTHIO €€ U3rOTOBJIEHUS, 3alIOJHUTh TEXHOJIOTHYe-
ckyto kaprty ([Ipuioxenue b).

3 ITAMIIbI KPUBOLIHUITHBIX
TF'OPAYEIITAMIIOBOYHBIX NPECCOB (KT'LLIT)

3.1 O6mue cBeaeHus
KI'IIT Beimyckatot Ha Boponexckom 10 KI1O, HKM3 (ta6in.3.1).

Tabnuua 3.1- OcHoBHbIe xapakTepucTiuku KI'TLITT

Monenb Ycunue/xon |3akpeiTast Beico-| Pasmep cro- Cpennsist macca
KI'THIT TOJIKaTeNied, |Tal/Xom ToJjKare- J1a, MM LITAMITYE€MBbIX TTOKO-
MM Jeit, MM BOK, KT
Kb8040 10/250 560/40 92060 o 2,5
Kb8042 16/300 660/50 940200 2,5...6
Kb8044 25/400 890/60 1264400 6...10

[ltamnoBka ©Ha KIIHIII wucnons3lyercss B

CCpI’IﬁHOM IMPOU3BOACTBC

[2,c.176...235]. /11 mpou3BoACTBa KPYIIbix B miaHe MokoBok Ha KI'THIT mpumens-
IOT IITaMIIbl, COCTOSIIIAE M3 JBYX COOPOYHBIX eIWHUI]. OJoKa M makera (BCTABOK)
(puc.3.1, 3.3...3.526:1.3.2).

[Tocrne BoccTaHOBIEHUS, OOYCIOBICHHOIO HM3HOCOM Je(OPMUPYIOILIETO HH-
CTpyMEHTa, BbICOTa IITAMIIOBOYHBIX MAKETOB CHUXAeTCs KaKIbld pa3 Ha 4...6MM.



[TosToMy, st obecriedeHUs HOPMATbHOUW PaOOTHI IITaMIa PETYIHMPOBKON TMOJIOXKe-
HUS CTOJIA TTPECcca YMEHBIIIAIOT 3aKPHITYIO BBICOTY IIITAMITOBOTO IMTPOCTPAHCTBA.

B Ta6151.3.2 oHa JaHa I BEpXHETO IOJIOXKEHUS PEeryJUpOBKH, KOTOpas co-
craBisieT 20MM.

Tabnuma 3.2-CHoBHBIE pa3Mephl 0710K0B U BcTaBoK mrtamoB KI'THIT, Mmm

Jnsa m3rotosnenus neranei maketoB wmramioB KI'THIT nmpumensitorcst pas-
JIMYHBIE MaTepralbl (Tadi.3.3).

Tabmuma 3.3 - Ctanu, npumeHsieMble i netaneit maketoB mrtamoB KITHI, u ux

Mogens | H B L H, D, h, | B, d d, h | | M
Kb8040 | 560 700 | 740 | 250 220| 30 | 500| 20 | 80| 45| 50| 30
Kb8042 | 660 815 | 870 | 290 270| 35 | 580| 25 | 95| 50| 70| 24
Kb8044 | 890| 1100| 1170|380 370| 40 | 785| 30 | 125/ 55| 85 |30

TepMooOpadoTKa.
Jletans 3arotoBka OxoHuareapHas TepMo0OpaboTKa
Cranb HB U Lo HB
JepxaBka y7 207...217 770...790 | 390...410 380...420
[Tyancon SXHM <23t 840...86( | 320...35( | 440...46(
[Tyancon 3X8B2® | <227 700...750 | 300...33Q0 415...460
[Tyancon-tonkarens | SXHM <217 840...860 | 320...35Q 440...460
Oboiima 45 <197 840...860 | 400...43Q 320...360

[IItammoBka Ha KI'IIIIT MokeT OCYIIECTBIATHCSA KaK IO OTKPBITOM (0010MHOI)
TaKk W 10 3aKkpbiToii (0e300o0iiHoM) cxeme (puc.3.2). [Ipu 3aKpbITOl IITaMIIOBKE, B
3aBUCUMOCTH OT KOHCTPYKIIMH IITAMIIOBOYHOTO OJI0Ka, MOYKHO MOJYYUTh JBa Bapu-
aHTa MMOKOBOK — B MAKETE C LIEHTPaAJIbHBIM PACIIOJIO0KEHUEM OJHOTO BBITAIIKUBATEIIS
omoka (cMm. puc.3.4) U pacrosiioKeHHe BBITATKHMBaTeNed (IBYX HWIJIM YETBIPEX) oce
cummetpuuHo (cM. puc.3.5). biok, npuBeneHHbIl Ha puc.3.1, MO3BOJNSET MPOBOANTH
3aKpBITYIO IITAMIIOBKY 110 OOOMM BapHaHTaM.

Konctpynposanue nokoBok s mramnoBku Ha KI'THIT Begercst mo ananorun
C KOHCTPYUPOBAaHUEM MOJIOTOBBIX IIOKOBOK.

[Ipy OTKpbITOM IITaMHOBKE OOJOW Ha3HAyaeTcs MO  CIHPABOYHHKY
[2,c.183...184],mepembIuka — 110 TOMY K€ CIpaBOYHUKY [2,c.43...47],ux pacmnoJo-
JKeHHe MMPUHUMAETCs TAKUM JKe, KaK ¥ B MOJIOTOBBIX TIOKOBKaX (puc.3.2¢).

IIpu 3aKkphITON IITaMIOBKE HA MOKOBKE B LIEHTPE MEPEMBIUKH, IJI U3JIUIIKOB
MeTaJlla MpeaycMaTpuBaeTcs MarasuH - kommnencatop (puc.3.2k). Ero o0bem paBen
Pa3HOCTH 00BEMOB MaKCUMaJIbHOW U MUHUMAJIbHOM 3aroTOBOK. ITH 00beMbl BHIUHUC-
JISIFOTCS IO HAUOOJBIIUM M HAMMEHBIITUM pa3Mepam, T.e. ¢ YUeTOM JIOMyCKOB Ha JJTH-
Hy U auametp. [Ipy oKOHUaTenbHOW IITAMIOBKE Mara3uH — KOMIIEHCATOp 3amloJIHS-



eTcs 1eOpMHUPYEMBIM METAJIOM B IOCJIEIHIOI OYepellb, TaK KaK B IpeaBapUTEIIb-
HOM py4Ybe, B IIOJIOCTH OTBEPCTHSI ITOKOBKH, (hOpMHUpYeTCs MI0CKasi HAMETKa.

3aroToBKaM¥ JJIsl U3TOTOBJICHHUSI IeTajlell TaKeTa IITaMIla CIyXaT MOJIOTOBbIC
MOKOBKH. Tak Kak Bce 3TH JeTalll 0ce CHMMETPHYHBIE, TO U3TOTABINBAIOTCS OHU TO-
YeHHeM, a 3aTeM, IoCciie TepMUYEeCcKoi 00paboTKH IImudoBaHUEM Ha KpyTJio nuudo-
BaJIbHOM CTaHKE U TIOJMPOBAHUEM TTOJIOCTH PYUbS.

B myaHcoHax Ui OTKPBITOM IITaMITOBKH, KaK U B MOJIOTOBBIX BCTaBKaX, JJIs
IIEHTPUPOBAHUS MPHU NLTU(GOBKE BBITIOIHSIIOT TEXHOJIOTHYECKHE HAITyCKH, KOTOPBIE
3aTeM cpe3aroT. Bo BTysKax JIs OTKPBITOM IITaMIIOBKHA KpOME IPOYero ero ¢pese-
PYIOT BBIEMKH JUTsl W3BJIeYeHHsI TOKOBOK. Bo BTynkax w o0oiMax IJjisi 3aKpBITOU
mTaMIoBku (cM. prc.3.5) co CTOPOHBI OMIOPHOW TOBEPXHOCTH TEpe]l TePMUYECKOU
00paboTKOM CBEpISIT OTBEPCTHS U Hape3aroT B HUX pe3r0y. [lepen 3akankoii 3t OT-
BepcTHs 3a0uBaroT acoectoM. B nepikaBkax (cM. puc.3.5) cBepisT ¥ 3eHKYIOT OTBEP-
CTHS TIOJ] KPETIe)KHbIC BUHTHI.

3.2 Ilopsinok BbINOJIHEHHSI padOThI

1. B coorBerctBuM ¢ BapuaHTtoM ([IpuioskeHue A) BBIYEPTHTH MOKOBKY, MOJTyda-
€MYIO OTKPBITOU M 3aKPBITON IITaMITOBKOM (cM. prc.3.2), MpOCTaBUTh Ha HEW «ropsi-
qre» pa3Mepsbl.

2. I'To macce mokoBKkH, ucmonb3ys Tabn.3.1,Bei0pats mogens KT,

3. Brraeptuth, McHoNb3ys AaHHBIE Tabi.3.2, BCTaBKU IS OTKPBITOM (CM. puC.
3.3) u 3akpsiToii (cM. puc.3.4,3.5)mraMnoBku pa3paboTaHHbIX B 1.1 mokoBok. [1po-
CTaBHThH Ha BCTaBKax pa3Mepbl, HA3HAYUTh UX MaTepuall U TBepaocTh (cM. Tabum. 3.3).
4.  JIisg BCTaBOK OTKPBITOW IITaMIOBKH (CM. prc.3.3) IpUBECTH CXeMy MeXaHuJe-
CKOM 00pabOTKU OJHOM W3 BTYJIOK M OJIHOIO M3 MMyaHCOHOB. Pa3zpaborarh mo ympo-
IIICHHOH METOJMKE TEXHOJIOTHIO WX W3TOTOBJICHHS, 3aIOJHUTH TEXHOJIOTHYECKHE
kapthl ([Tpunoxenue B).

5.  JIng BcTaBOK 3aKpbhITOM IITAaMIOBKH (CM.pHc.3.5) mprBecTH cxeMy MeXaHu4e-
CKOMl 00pabOTKM OIHOW W3 AEepKaBOK M OJHOTO W3 IyaHCOHOB. Pa3paborars 1O
YIPOIIEHHON, METOANKE TEXHOJIOTUIO WX W3TOTOBJICHHS, 3alOJHUTH TEXHOJIOTHYE-
ckue kapthl ([Tpunoxenue b).

PaGoTa BeITIONHSIETCS B TeUeHHE JABYX 3aHATHM. [lepBoe 3aHSTHE TTOCBSIIEHO TeX-
HOJIOTMM MPOU3BOACTBA OCHACTKU IJISI OTKPBITOM, BTOPOE - JJIsl 3aKPBITOMN IITAMITOB-
ku ga KI'THIT.



4 HITAMIIbBI OGPE3HBIX ITPECCOB
4.1 O0wmue cBeaeHus

OGpe3ka 00105 ¥ TPOIIKUBKA MEPEMBIUKU B MOKOBKAX MOCJI€ UX IITAMIOBKH Ha
I[IBIIM wu KI'IIII BeimosHs€TCST HAa OAHO-KPUBOIIMITHBIX 3aKPBITBIX IIpeccax
(OK3II).

OKS3II Beinyckarotes 10 «Kapmnarnpecemarin» (r. MBano-®pankosck), Bopo-
HesxckuM [10 KTTO u [Muackum 1O KTIO (Ta6n.4.1).

Tabmuua 4.1 -OcHoBHas xapaktepuctuka OK3I1

Mo- Mogenu [IBIIIM u KI'IUII, B mu-  |Ycunume Pasmep cTo- |3akpbiTas
Jenb HUI0, ¢ Kotopbimu ctaBiT OK3IT  |(xox), MH , |na, Mmm BBICOTa, MM
OK3II (Mm)

KB953 M2141M2143Kb58040Kb8042 1,6(250) 80800 330
KB953 |M2145,K58044 2,5(320) 80800 390

JIst 0Ope3KH MPUMEHSIIOT IIITAMIIBI, COCTOSIIIIHE U3 JBYX COOPOUYHBIX €IMHUII
:0;10ka u naketa (BcraBok) (puc.4.1, 4.2;ra61.4.2).
KomreHcHpoBaHHe yMEHBIIIEHHUs BHICOTHI ITyaHCOHOB, MATPHUI[ M MPOIINBHH-

KOB IIOCJIeé BOCCTaHOBJIEHMs, 00YCJIOBIEHHOI0 MX M3HOCOM, B OOpE3HBIX ILITammax
OKGS3II BemonusieTcst Tak ke, kak 1 Ha KI'IIT (xox perynmupoBKH 3aKpBITON BBICOTHI
IIITAMITOBOTO MpocTpaHcTBa- 20MM).

Tabnumna 4.2 - OcHOBHBIE pa3Mephl OJOKOB M JeTayiell MakeToB OOPEe3HBIX MITaM-
10B, MM

Monenas OK3I1 H D h, h, h,
KB9532 330 _<@0 230 150 50
KB9534 390 <210 290 200 70

JUisg u3roroBieHus aeraneil makeroB oope3Hsix wmramnoB OK3IT npumens-
I0TCSI pa3jinyHble MaTepuaisl (Tadi.4.3).

Tabmuna 4.3 - Cranu, npuMmeHsieMble IS AeTajedl makeToB OOpEe3HBIX IITaMIIOB
OK3II, u ux repmoobOpaboTka

Jletans 3aroToBka OxoHuareabHasi TepMO0OpaboTKa
Crainp HB L L HB
[Tyarcon 7X3 <197 850...880 | 480...520 363...41b
Martpurna 7X3 <197 850...880 | 480...520 363...41p
[TpormmBHUK 4X2B38 <235 |[1130...115Q 640...660| 417...477
CbeMHHK 40X <197 840...860 | 350...38Q 321...368
Omnopa 45 <197 850...870 | 330...36Q 321...368




3aroToBKaMHM JJIsi M3rOTOBJIEHUS JleTaleil makera oOpe3HOro LTamia CiyKat
MOJIOTOBBIE ITOKOBKH ITyaHCOH M MAaTpPHIIA, a TaK)Ke MPOKaT (ChEMHHMK, IPOITMBHUK U
oropa).

M3roraBnuBaroTCs AeTald IITAMIOBOIO MakeTa TOYEHHEM, a 3aTeM, IOocie
TepMUYecKoil 00paboTku - nutrdoBaHueM. JleTamb «CheMHHK» TOJBKO TOYHTCS. B
MaTpulie Mociie TOUEHUs pa3MeqyaroTcsl, CBEPIISTCS U 3€HKYIOTCS 10 IIECTh OTBEPCTUIM
noj BUHTHI. Pe3s00Boe oTBepcTHe B MPOIIMBHUKE Mepe]] 3aKalikoi 3abuBaeTcs acoe-
ctoMm. Ecniu auameTp npommBaeMoro oTBepCTHs B TOKOBKe MeHbIe 60MM, TO AeTam
«TPOLIMBHUK» U «OMOPa» U3rOTaBIMUBAIOT KaK OJIHY LIEIbHYIO JeTallb.

4.2 TlopsiioK BBITIOJIHEHHUSI paGOTHI

1.  Brerueptuth 3cku3 maketa obpesHoro imramma (cm. puc.4.2;ra6mn.4.1,4.2)Bapu-
aHT MTOKOBKHU- TOT K€, YTO U B 3aHATUsAX Nel,2,3.
2. llpuBectn cxeMy MeXaHHYeCKOW O0OpabOTKM MAaTpHIBl U IyaHCOHa. Pa3pabo-

TaTh IO YIPOUIEHHOW METOAMKE TEXHOJOTHIO WX M3TOTOBIIEHHMS, 3alIOJHUTH TEXHO-
norudeckue kaptol ([Ipunoxxenue B).

5HTITAMIIbBI BUHTOBLBIX ITPECCOB
5.1 O0mue cBeaenus

BunToBBIe Tipecchl ¢ gyrocraropHbiM npuBogoM (BIT/IIT) Beimyckarotes Yum-
keHTckuM [10 KI1O (Ta61.5.1).

Tabnuua 5.1-0cHoBHbIe Xapaktepuctuku BIT/TT

Mopens Ycunne, Xon, 3akpsbiTas Bbl- ([Pazmep cto- |/luameTtp

BITAIT MH MM coTa, MM jIa, MM TPYTKa, MM
®1720 0,63 260 250 58640 16
®1730 1,0 260 250 58660 20
®1732 1,6 320 320 580650 34
D1734 2,5 400 420 6%0@00 30

[[ItamnoBka Ha BIIAII ricione3yeTcss B MEJIKOCEPUMHOM IMPOU3BOJACTBE IS
U3TOTOBJICHHS HECIIOXKHBIX TOKOBOK THIIA OOJTOB M TPOMHHKOB [2,c.224...234]B no-
TABJISIOIIEM OOJIBIIIMHCTBE CIIy9aeB B OJWH Tepexo. JlJis mpon3BoCTBa MOKOBOK Ha
BII/III mpuMeHsIOT ITaMIIbl ¢ OJHON WM IBYMS INIOCKOCTSAMH pa3bema, COCTOSIIINE
U3 IBYX COOpPOYHBIX equHUIl: Ojoka u rmakera (puc.5.1...5.4,1a6:1.5.2).

BoccTanoBneHHbIe Mociie peMOHTA IITaMITbl UMEIOT MEHBININE, YeM TepBOHA-
YaJjbHbIE, pa3Mephbl MATPUIl U ITyaHCOHOB, MOITOMY JIJIsI HOPMaJIbHON pabOThI UX Tie-
pEeHAIAKUBAIOT | B IITaMIax s OTKPBITON mTamnoBku (puc.5.1) Ha meTanb <«LIu-



Ta» YCTaHABIUBAIOT JOMOJHUTENbHBIE AUCKH ; B IITAMIAX JJIS 3aKPBITON MITAMITOB-
ku (puc.5.3) —npoxkianku mox aetanu «K» u «M».

Tabnuna 5.2 -OcHOBHBIC pa3Mephl 0J0KOB U Jetaeid nmaketoB mrammnoB BITIIT, mm

Monenb d L b H | H | B D L, | H, | H, |R
JBJII
IIITamnbl ¢ OJHOM IJIOCKOCTBIO pazbeMa
®1720 Jlo 16 380 - |[360|225| - |140| - | 125/ 60 |10
®1730 17...20 400 - |[400|255| - | 160 - | 145 70 |10
D1732 21...24 500{ - |490|310| - |180| - | 180 80 |12
D1734 24...3( 50C| - |500|{32C| - |20C| - |[18C| 9CQ |12
IItammbl ¢ IByMsI IIOCKOCTSIMU pazbemMa
®1720 Jlo 16 370/ 350| 340| 160| 100| 40 | 160| 100| - |10
®1730 17...20 420 400| 390| 175| 110| 45 | 200| 125 - |10
®1732 21...24 500470 | 460| 225| 140| 50 | 240| 150| - |12
D1734 24...30 540 510| 500| 275|180 60 | 280| 190| - |12

Jlns m3roroBnenus neraneid nakeros mramnos BIIJIIT npumensitoTcs paznny-
Hble MaTepuaisl (Tad1.5.3).

Tabnuna 5.3 —Cranu, npuMeHsiemble 11l AeTaneit maketoB mramnos BITJI, u ux

TepMOOOpadOTKA
Jetanb 3aroToBka OxkoHuaTenbHas TepMooOpaboTKa
Crainp HB Lo ton HB
[[ITammbl ¢ OIHOM MJIIOCKOCTHIO pazbemMa
[TnuTa y7 207..217 770...790 390...410 380...4R0
[Tyancon 5XHB <217 840...860 | 320...350 440...460
Marpura SXHM <235 840...360 | 320...350 440...460
[IITammbl ¢ AByMS TUIOCKOCTSMHU pazbeéMa
[Tyancon 4X2B2M®DC <235 1080...1100 650...670| 420...460
[MonymaTpuna SXHB <217 840...860 | 320...350440...460
[TnuTa 45 <197 850...870 | 350...370 400...420

B o6oux mrammnax He npeaycMOTpeHbl 00J0iiHbIe KaHAaBKH, HO 3TO HE UCKJIIO-
yaeT oOpa3oBaHus 00yios1. M3-3a HEOONMBINTUX MapTU MMPOW3BOACTBA MPOIYKIIUUA 00-
JIOW MOXET He TOJIbKO YJaJsAThCS B OOPE3HBIX IITaMIIax, HO M cpe3aThCsl TOUCHHUEM
Ha CTaHKe WJIU HaXJauyHOM KpyTe.

3arotoBkamu st Aetaneid mramnoB BITAIT ciayxaT MoOJOTOBbIE MOKOBKH
(MaTpUIIBI ¥ MOTyMATPHILIBI) UK MTPOKAT.

MsroraBnuBaroTCs eTaiy MITaMIIOBOYHOIO MakeTa ToUeHrueM Ui (pesepona-
HUeM. B monmyMaTtpuiiax cBepisiTCs M 3€HKYIOTCS OTBEPCTHS, Hape3aeTcs pe3bba (me-
pen TepMuYecKoi 00paboTKO# 3T 0TBepCcTHs 3abuBaroTCst acoectom). Eciiu mosiocTh
pyubsi HEKpyrJjiasg B IUIaHe, TO OHA BBIMIOIHIETCS JIEKTPOIPO3UOHHON 00pabOTKOMA.



[Tocne Tepmuueckoit 00pabOTKK AeTanu HUTUGYIOT U ClieCapHbIM CIIOCOOOM TMOATO-
HSIIOT JIPYT K JIPYTY.

5.2 Ilopsinok BbINOJIHEHHSI PadOTHI

1 B cootBetcTBrE ¢ BapranToMm ([Ipunoxenne B) BEIYepTUTH IOKOBKY, MOTyYa-
€MYIO OTKPBITOI U 3aKpbITON IITAMIIOBKON, MPOCTaBUTh Ha HEl pa3Mephl.

2 [To nuameTpy cTep)kHs IOKOBKH, HCHOJIB3ys Tabm.5.1. BeIOpaTh Mopenb
BITAIL.

3 Hcnonw3ys nanuble Tabn.5.2, BEIUEPTUTH MaKeT s OTKphITOM (cM.pmc.5.2,
Uit ctyneHToB rpynnsl OM/I-1 mTamnoBka BINOJIHSAETCS ¢ HAOOPOM MeTaia B ITy-
aHcoHe, Ui cTyAeHToB rp. OM/I-2 — B Marpwuiie) u 3aKkpbiToil (cM.puc.5.4) mram-
MOBKU pa3paboTaHHbIX B 1.1 mokoBok. IIpocTaBuTh Ha AeTansx makeTa pa3Mepsl,
HA3HAYUTh UX MaTepHall U TBEPAOCTh (cM. Tab.5.3).

4 JIost makeTa OTKPBITOM IITaMIOBKH (CM. puC.5.2) mpUBeCTH cXeMy MeXaHu4Ye-
CKOl 00paboTKM MaTpulibl U IyaHcoHa. Pa3paboraTe MO YNpPOILLEHHOW METOIUKe
TEXHOJIOTHIO MX W3TOTOBJICHUS, 3aIONHUTh TexHonorudeckue kaptel ([Ipuinoxenue
b).

5 JI7st BcTaBOK 3aKphITOM mMTaMnoBkH (cM.puc.5.4) mpuBecTH cxeMy MexaHUYe-
cKoll 00paboOTKM IyaHCOHA W mosty MaTpulbl (s ctyaentoB rp. OMJI-1 —ipaBoii,
st ctyneHToB rp. OMJI-2 —teBoit). Pa3paboTath 1Mo ympoIieHHOW MeTOIUKe TeXHO-
JIOTHIO WX M3TOTOBJICHUS, 3AIIOTHUATE TexHonorndeckue kaptol ([Ipunoxenue b).

PaboTta BbITIONHSIETCS B TeUeHHE ABYX 3aHATHN. [lepBoe 3aHsTHE MOCBSIIECHO
TEXHOJIOTUY MTPOU3BOACTBA OCHACTKU JJISI OTKPBITOM, BTOPOE — MJI 3aKPBITOM LITaM-
noBku Ha BIT/IIT.

6 IPOBEPOYHBIE IPOYHOCTHBIE
PACYETBI HITAMIIOB IT'OPSTYEN IITAMIIOBKH

6.1 O0ue cBeaeHHu

HemnpeMeHnHbIM yc0BHEM pabOTOCTIOCOOHOCTH INTAMIIOB SIBIISIETCSI UX TapaH-
TUpOBaHHas MPOYHOCTh. [[poBepka Ha MPOYHOCTH ITAMIIOB BBIMTOIHSIETCS 1O TPaIu-
IIMOHHBIM METOJMKaM.: PACCUMTBHIBAIOTCS HAIPSIKEHUS CXKATHUS M CMSTHUS JeTallel
IIITAMIIOB, TIOCJIE YETO Pe3yIbTaThl PACYETOB CPABHUBAIOT C JOIYCKAEMBIMH Harpsi-
KEHUSIMU ISl MaTepruaioB 3TUX JeTajei.

MoI10TOBBIE IITaMITBI MTPOBEPSIOT Ha IUIOMIAAh CBOOOIHOTO COyIapeHMs . AJis
mramnoB [IBIIIM ¢ maccoit magaromumx dacteit (MITH) no 3150kr oHa He moJDKHA
npessimats 450cm? Ha 1000kr MITU. [TpoBepKy BBITIOIHSIIOT [0 3epKally [ITAMIIA
OTIOPHOM MOBEPXHOCTH XBOCTOBHKA.

B mramnax KI'THIT onpenenstoT HanpspKeHUs CKaThsl IeTalleld BCTaBOK I10-
CJIEIHEeTO TMepexo/ia MTAMIIOBKU U HAMPSHKEHUS CMSTHS UX OTMOPHBIX MOBEPXHOCTEH,



KOTOpbIE HAaXOMSTCS B KOHTaKTe C IJIUTAMU OJIOKa IITaMIla, W3TOTOBJICHHBIMH W3
cranmu Y 7. Ycunue, BOCIIpUHUMAaeMoe JIeTajlsiMU TlaKeTa IITaMIia, TPUHUMAETCS paB-
HBIM TIPOM3BEICHUIO TIIOIAN YaCTH MPOSKIIUY TOKOBKH, MPUXOSIIEHCs Ha Ty Jie-
TaJb, HAa TUIPOCTATHYECKOE JaBlIEHUE B TIOJIOCTH IIITaMIIa IPH HOMHUHAILHOM YCHIIAN
npecca.

B o6pe3npx mramnax OK3IT BEMUCISIOT HANPSDKEHUST CMSTHSI OTIOPHBIX T10-
BEPXHOCTEH MaTUIbl (KOHTAKT C HIKHEH TuTol u3 ctanu 45), myaHcoHa (KOHTaKT ¢
NPOKJIaKaMu U3 cTaiu Y 7) U npolnuBHUKA (KOHTAKT ¢ onopoii u3 ctanu 45). Ecin
MPOIIMBHUK M OIMOpa BBITOJHEHBI KaK OJHO IeJ0e, TO BBIYUCIISIOT HAIPSHKEHUS C
HWKHeW mnTol (Matepuain- ctanb 45). Ycunus, BOCIpUHIMAaeMble JIeTallIMHU [ITaM-
1a, ONpeesIsIoT Mo MeToauke [2,c.482] as cirydast X0JIOIHOM 00pe3KH U MPOIIHBKH.

B mTammax BHHTOBBIX MpeccoB Mo MeTonuke [2,c.234] BBIUUCISIOT yCUIIHE

IITAMIOBKM M ONPEIENSAIOT HANpsSKEeHUs CXaThsg W CMSITHS B IyaHCOHaX (CM.
puc.5.2,5.4) Marepuai OopHbBIX [T — CTallb Y 7.

6.2 Ilopsiiok BbITIOJIHEHHUSI paGOTHI

[IpoBecTu MpoBepOYHbIe PacyeThl JeTalel ITaMIIOB, KOTOPbIe ObLIH CIPOEK-
THPOBAHBI MTPY BBITOTHEHUH 3a/IaHuii 1o paszzenam 2, 4, 5,6 u cpaBHUTH pe3yNbTaTh
C BeJTMYMHAMHU JIOITyCKaeMbIX HanpspkeHuid (Ta6i.6.1)

Tabnuna 6.1 —IIpouyHocTHBIE XapaKTEpPUCTUKA MAaTEPUATIOB ILITAMIIOB

Craib HB gy, o,, [O]cx , [O]em
MIla Mlla MIla MlIla

1 2 3 4 5 6

45 321...363 900 650 210 310

40X 321...363 1000 800 400 600

5XHB 320...360 1500 1300 800 1000

5XHM 440...460 1600 1400 900 1100

7X3 363...415 700 580 350 420

4X2B8 417...477 1150 850 430 640

3X8B2d 415...460 2100 1600 1250 1450
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IIpnioxkenune A

Tabnuna A.1l- Pazmepsl mokoBok k puc.A.1Mm

I};l‘:;‘l‘e’p D, D, Ds D, A 6 B
A 200 165 135 100 60 40 20
b 180 150 120 90 55 37 20
B 150 125 100 75 50 35 17
)i | 120 100 80 60 45 30 15
Tabnuna A.2- BapuanTsl 3ananuii k puc.A.1
I'pynna OM/-1
Nemocnmeky | 1 | 2 | 3 | 4| 5| 6| 7] 8] 9 1011 12
Ne gapumanra | 14 | 2/ | 34 | 44 | 54 | 6/ | 74 | 84 | 94 |10/ | 114 |12]]
Nemocnueky | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24
Ne gapuanTa | 15 | 2B | 36 | 4B | 56 | 6B | /5 | 88 | 95 | 10B | 115 | 12B
I'pynna OMI- 2
Ne mo cniucky | 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12
Ne gapuanTa | 1B | 26 | 3B | 45 | 5B | 66 | /B | 85 | 9B | 105 | 11B | 125
Nemocnueky | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24
Ne papuanra | 17 | 24 | 3/] | 44 | 51 | 64 | 74 | 84 | 97 | 104 | 11/]| 124




IIpuniaoxenne b

Ta6nuna b.1- YiporieHHast METOIMKA pacyeTa IITyYHOro BpeMeHH 00paboTKH T0-
BepxHocTeit netaneit (Mmeroauka C.A. Kaprasoga [6,c.157...160])

[lItyunoe Bpemst 06paboTku onpeaensiercs mno Gopmyre t,, =kt

utm on

BennuuHa K OIIPEACISICTCS B 3aBUCUMOCTH OT THUIIA CTAaHKA .

Tun cranka k Tun cranka Kk
1 2 3 4
TokapHbIii 2,14 [TnockonundoBambHbII 2,10
BepTukanbHO-CBepIUIIbHBIN 1,72 CrporanbHblil 1,73
Pacrounoii (kapycenbHbIiA) 3,25 ®dpesepHbIi 1,84
Kpyrno mnmndosanbHbit 2,10 DIIeKTPOIPO3UOHHBIN 2,10
BenunuuHa t,, ompesensieTcss B 3aBUCUMOCTH OT crtocoba o0paboTKH :
Cnoco6 oopaboTku t, Cnocob o0paboTku t,
Touenue : Caeprenue 0,0052d |
- YepHOBOE 0,00017d1 3eHKOBaHUE 0,0017d |
- YHCTOBOC 0,00010d | H_[_]'[I/Iq)()BaHI/Ie Kpyrioe:
ITonpeska Topia : -4epHOBOE 0,0007d |
- YepHOBasI 0,000037(D? -d?) -41CTOBOE 0,0010d |
- YHUCTOBAs 0,000052(D?* -d?)| IImudosanue miockoe
nepudepueit Kpyra :
PacraunBanue : - YePHOBOE 0,00025d |
- YEepPHOBOE 0,00018d | - YUCTOBOE 0,00015d |
- YUCTOBOE 0,00009d | ®peszepoBaHUe TOpIE-
[InudoBanue miockoe BOE. 0,006 |
TOPIIOM KpyTa : -4epHOBOE 0,004 |
- YepHOBast 0,0025 1? dpesepoBaHUe [UITHH-
- YUCTOBAs 0,0020 12 JPUYECcKoe :

Hape3zanue pe3n0bl 0,0016d | - YepHOBOE 0,007 |
PasBepThiBaHue 0,0006d | - YHCTOBOE 0,005
DneKTpospo3uoHHas 00paboTKa

YepHoBast 600 airi*/mun YucroBas 150mre mun
[Tpumeyanus:

ITo mpuBeneHHBIM (hOpMyIIaM orpeenseTcs BpeMs o0padOoTKH B MUHYTaX.

D,d — nuameTpbl oOpabaThiBaeéMbIX 3aroToBOK; D,| — mmpuHa n imHa 0O0pabaThIBacMBIX
3aroTOBOK.

Bo Bcex onepanusax, kpome nuiM¢oBaHus, pa3BepThIBaHUS, HApe3aHUs pe3bObl, CBEPJICHMUS,
36HKOBaHUS U 3PO3MOHHOII 00paboTKH, t, 3a OJUH IPOXOJ ONPEIENISIETCS NPU CHIATHU

ciiost MeTajuia He 6osee SuM. pu GoIbIINMX 3HAUEHUAX TONIIUHBI CHUMAEMOTI'O CJIOSI BEJIH-
yiHa t,, J0JDKHA YBEJIMYUBATHCS B apUPMETHUECKON MPOrpeccui.

on



Tabnuna b.2 —Texnonorudeckasi kKapta MeXaHU4ecKoil 00paboTKu

HMeTtauab 3aroroBka
Macca Cranab TBepaocrTp Tun Macca Pazmepsbi
Ne O06paboTka, HaumenoBanue | O6opyaoBa- PacueTHasn t,,
onepanui HHe ¢hopmyaa
IIpunioxkenne B

Ta6muna B.1 —Bapuantsl 3apanuii x puc.B.1
Nemo cnueky | 1 | 2 34| 5| 6 7 | 8 9 |10 | 11 | 12
Ne papuanra | 14 | 26 | 3B |4/ | 54 |65 | 1B | 2] | 34 | 45 | 5B | 64
Nemocnueky | 13 | 14 | 15 |16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24
Ne papuanra | 1 | 2B | 36 |44 | 3] | 6B | 15 | 24 | 3 | 4B | 55 | 64
[Tpumevanus:
[Tpu A : d=16um ; pu b : d=20um ; pu B : d=24vum ; ipu J1 : d=30um.
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