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BBenenue

B osmoxy UerBeproit mpombinieHHod —peBomtouun  (Mapyctpus  4.0)
KapIMHAIBHO MEHsETCsl OOJMK MAaIlMHOCTPOUTENbHBIX mnpeanpuaruii. Ha cMeny
TPaJAUIIMOHHBIM METOJaM MPUXOASAT «YMHBIE» MPOU3BOJICTBA, WU «IIUPPOBHIC
babpukn», TAE KIIOYEBYIO pOJIb WUrPaeT HUHTErpamus KuOep()u3Mueckux CHCTEM,
untepHera Bemedl (IoT) W HCKycCTBEHHOro MHTEIUIEKTa. B I1eHTpe 3Toro
TEXHOJIOTMYECKOTO0  BHUXpS  HaxoauTcs  Qurypa  «TE€XHUKa-TEXHOJIOTa»  —
BBICOKOKBTH(DUITMPOBAHHOTO CIEIUATNCTA, KOTOPHIA SBJISETCS CBS3YIOIIMM 3BEHOM
MEXIy HU(PPOBOI MOJIETBIO U PEATbHBIM (DU3UYECKUM U3/ICITHUEM.

PaboTta coBpeMEHHOro TE€XHMKa-TEXHOJOra — 3TO YK€ HE IpocTo padoTa ¢
YepTEKaMU U CTAaHKAMHU. DTO KOMIUJIEKCHAs AEATEIbHOCTD, CBSI3aHHAS C AKCILTyaTaluen
BBICOKOTOYHOTO METaJNI000pabaThiBaOMIET0 000pya0BaHMs, (DYHKIIMOHUPYIOIIETO B
paMKax aBTOMAaTU3UPOBAHHBIX MPOU3BOJICTBEHHBIX KOMIUIEKCOB. Ero pabouee mecto
OCHAIIEHO HE TOJbKO M3MEPUTEIIbHBIMU HWHCTPYMEHTAMH, HO U MOIIHBIMU
KOMIIBIOTEpAMM €  LEJBbIM  apCEHAJIOM  CIIELUAJIM3UPOBAHHOTO  IPOTrPAMMHOIO
oOecreyeHusl.

CoBpeMeHHbIE  TpeOOBaHUS  MANIMHOCTPOUTEIBHOW  OTPacid  JUKTYIOT
HEOOXOJIMMOCTh BIIaJicHUs1 mepenoBbiMu [ T-pemeHusiMu. Bech KM3HEHHBIA ITUKI
W3JIeNUs CErOIHs POKaaeTcsl B Lu(ppoBoil cpene.

Hauwnas ¢ co3manus BUPTYyaJbHBIX MPOTOTHUIIOB JIeTajiel M COOPOK Y3JIOB U
arperatoB (CAD-moynn).

Pa3paboTku onTUMaabHBIX MAapUIPYTOB W OMNEpAIfii M3TOTOBJICHUS NI€Talu U
coopku, ucnonbzys CAIIP npu MmoAroToBKE MNPOU3BOACTBA, KOTOPHIE IMO3BOJISIOT
aBTOMATH3UPOBATh BHIOOP 3ar0TOBOK, MHCTPYMEHTOB U PEKUMOB PE3aHUS.

BrinonHsgeT pacuer ymnpaBisSOMIMX MPOrpaMM ISl BBICOKOTEXHOJIOTMYHBIX
oOpabatrbIBarOIIUX IEHTpOB u ctaHkoB ¢ UYIIY ¢ nomompio  cucteM
aBTOMaTtu3upoBaHHoro  nporpammupoBanus (CAM-monmynu). 3OTO  MO3BOJSET
npeBpaTuTh 3D-Mozenb B HAOOp KOMaH 1, MOHATHRIX 000pyaoBanuto ¢ YITY.

[Ipy TakoM TPOEKTHUPOBAHMM YBEPEHHOCTH B KAUECTBE BBITYCKAaEMOMN
MPOAYKIIMKA OOECIEUMBAETCS HCMOJb30BAHUEM COBPEMEHHBIX CPEJCTB KOHTPOJIS: OT

TOYHBIX KOOpJAMWHATHO-U3MepuTenbHbIX MamuH (KWMM) 1o na3epHbIX CKaHEpOB,
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pe3ynbTaThl paboThl KOTOPBIX AaHATM3UPYIOTCS B IU(PPOBOM BU/IE.

Takum 00pa3oM, TEXHUK-TEXHOJIOI — 3TO €IIE U ONepaTop, NPOrpaMMUCT U
aHAJIUTUK, CIOCOOHBII paboTaTh B €IMHOM LIU(PPOBOM KOHTYpE IPEIIPUSITHSL.

[lenp KypcoBOTO MpoeKTa g OyAyIIero TeXHHKa-TEXHOJOra MHOTOTpaHHA U
HUMEET NPAKTUKO-OPUEHTUPOBAHHBIN XapaKTep.

['maBHas 1eNb CHCTEMAaTHU3HPOBaTh, 000OIIUTH U TPOJAEMOHCTPUPOBATH BEChH
KOMIUIEKC 3HAaHMA M MPAKTHUYECKHX HABBIKOB, TMOJYYECHHBIX 32 MPEIBIAYIIUE TOJIbI
oOyueHusl. ITO UTOTOBBIN PK3aMEH Ha

CTyneHT JoJKeH MoKa3aTh yMEHUE He (parMeHTapHO, a B €IMHOM JTOTHYECKON
LENIOYKE IPOBECTH IMPOEKT OT aHajlh3a MCXOJIHBIX JaHHBIX M KOHCTPYKTOPCKOM
JOKYMEHTAIMH JI0 BBIITYCKa TOTOBOTO U3/IEIINS.

KypcoBoii npoexkt — 310 He pedepat. OH TpeOyeT HECTaHAAPTHOTO MBIILICHUS
JUI pEeLIEHUs] KOHKPETHBIX MPOU3BOICTBEHHBIX 3aau: ONTUMHU3ALUN TEXHOJIOTUYECKOTO
Ipoliecca, CHUKEHUs ce0eCTOMMOCTH, BbIOOpa Hanbosee 3(pPeKTUBHOrO 000PYAOBaAHMS
¥ MTHCTPYMEHTA, 00ECIICUYEHHs BEICOYAMIIIEro KaueCcTBa MPOAYKIIUH.

Kak mnpaBuio, oOBEKTOM MpOEKTa SBISETCS pealbHas WIM MaKCHUMAaJbHO
npuOIKEeHHAs K PealbHOCTH JeTallb MAIIMHOCTPOUTEIFHOTO Ha3HAUCHUSI.

B koHeuyHOM cueTre, ycCHemiHas 3alMTa KypCOBOIO IPOEKTa SIBISIETCA
J0Ka3aTEeIbCTBOM TOTO, YTO CTYACHT TOTOB K CAMOCTOSITENILHOU TPYAOBOM JESTEIBHOCTH
U MOXeT OBbITh HalpaBleH Ha TMPOU3BOACTBEHHYIO TPAKTHKYy Ha COBPEMEHHOE
MaIIMHOCTPOUTENIbHOE MPEANPUATHE U CIIOCOOEH 3aKPENUTh TEOPETUUYECKHE U

IMPAKTUYCCKNEC HABBIKHW Ha PCAJIbHOM IIPOHU3BOJICTBEC.



1. Co3nanue cTPYKTYpHI XpaHeHus1 nHpopManuu Ha qucke u B PLM cucreme

«JIomman»

1.1.Co31aHuHe CTPYKTYPHI XpAaHEHHUSA HHPOPMALMA HA JIMYHOM JIMCKe

JItoboe TPOEKTUPOBAHWE W3AEIWS HAYMHACTCS C TOATOTOBKH, XpaHEHUS W
pa3MereHuss WHGOpMAIMK KaKk Ha HE KOM Hocutelie WH(popMmanuu (IUCKE) TaKk U B
CUCTEME KM3HEHHOTO 1uKJa uzaenus cucreme PLM. Haunem ¢ co3nanust CTpyKTyphl Ha
qauunom oucke (muck G Pucynoxk 1).

1. Co3naém Ha 1uuHOM Oucke B KOPHEBOM JUPEKTOPUU MAIIKY

KIT.MK.03.01.24 ®amunus Muunuans! (KIL.MJIK.03.01.24 Nsanos MN.N.).

2. B co3manHOl mamnke co3maéM maTh (5) Manku co CASAYIOMUMHA UMEHAMM:

a. I'papuueckas yactpb
b. 113
c. TII
d. VII
e. IlpeseHranusa
3. B mupextopuu I'padmueckas yacth, co3gaem JaBe (2) manku:
a. Hcxonnsie daitnsr 'Y
b. PDF daiiner 'Y
4. B aupexrtopun Ucxonusie daiinsl ['H, cozmaem tpu (3) manku:
a. Jlerann
b. 3aroToBka
c. Ilpucnocobnenue
5. B mupextopuu 113, coznaem nse (2) nanku:
a. Ucxonnsie daiinsr [13
b. PDF daiiner I13
6. B nupexropun TII, cozmaem nBe (2) manku:
a. Ucxonnsie daitner TTI
b. PDF ¢aiinsr TIT
7. B nupexropun YII, coznaem aBse (2) nanku:

a. Hcxonnsie daitns YII



b. Buneo daiinsr VII
8. B mupextopuu Mcxoausie daiinbl YII, cozmaem nanky:

a. YII B G konax

v mm flaunelil guck (G:)
IAT
v KM.MAK.03.01.24_Meanos_1.M
v Ipacduueckan yacTs
PDF daiinm M4

v MecxoaHele daine M4

Jetans
3aroToeka
MpuecnocoBnedne
v n3
PDF daiine M3
Wecxoaneie dainw M3
MpeseHTayna
v m
PDF daiine TT1

WMecxoaneie daiine T
w ¥M
Buaeo daiine ¥T1
v WMecxogHele daidne ¥T1

¥ e G kogax

Pucynox 1 - [Ipumep cTpyKTypbl Ha JIMYHOM AUCKE

JupexTopuu noa UCXoAHbIe (DAIIbI coaepkaT pabouuil MaTepuall B BUjae (ailinos
MOJIeNiel, uepTexer, (parMeHTOB, TEKCTOBBIX M JAPYruX (HhaijioB HEOOXOAMMBIX IS
npoextupoBanus KII.

B ocranpHbIe Tanku BHIKJIAIBIBAIOTCS TOJILKO TOTOBBIE MaTepualbl B hopmate PDF

U BUACO, KOTOPBIC HCO6XOI[I/IMBI K 3alIIUTC.

1.2.Co3nanue ctpyktypsl xpaneHusi ungopmanuu B PLM cucreme JIOIIMAH

Havanbnyto crpykrypy B PLM cucreme 3anaét aaMUHUCTPAaTOp U YCTaHABIMBAET
npasa fgocryna. Mcrnonaurenu (KOHCTPYKTOPA UM TEXHOJIOTH) 3aHUMAIOTCS CO3JaHUEM
U 3aM0JIHEHUEM CTPYKTYpbl Ha CBOEM YpOBHE (arperatbl, y3ibl, aetanu). Mbl Oynem
co3naBath cTpykTypy KII o Takomy »e npuHIUIY.

3anyckaem PLM Jlomman, u3 mento I/lyck u uimiem KOMIIAC ACKOH, u Tam
BeiOUpaem JIOIIMAH xknuenm. OTkpoeTcs OKHO mporpammbl (PrucyHoOk 2) Ha KOTOpoM

MBI BUAUM UMCIOIIHUECA BCC IIPOCKTEI.



Vl[;— loodsmandemo - TOLUMAH:PLM 23 MakcumanbHsiii - [[poekTbi]

W basaganmbix Buag [Mpaska O6wektsl WHcTpymenTsi Apxue Mapkuposka Okwo Cnpaska

¥ E d @ ] 5 MpocmoTp nsmeHeHns
Hasuratop Z\/ \I.‘ NpoexTs:
Mownck..
MPOEKTHI
Mos. O6osHauenne Hi
BA3A JAHHbIX > @ Apxue

npoekToB nycr. Ana
nobaeneHus B paboty

Paspabotka Y1

nepeHecuTe croja Cneumanshele CTO

06beKTbI
I Tectuposarne

EOQ rEMoyuo VAT |
s Htehpoe & ﬁ 3arpyxeHHaa nHpopmaumna
® Msopatitoe @ I 3anekun Ha HCU
B PABOTE A [ Wzaenma ocHOBHOrO NPOU3BOACTEE
@ WzmeneHuna
i MnaHel
Cnimcok paboumx © [0 Mpoextsi
@
@
@
[

M. JaxHele

Pucynok 2 - Pabouee okno JIOLIMAH knueHT

B otkpeiBmiemcs okne Boioupaem npoekt I bIIOYVHO HAT (o6BeneHHBIN cCUHEH
paMoukoil PucyHok 2) U packpbIBaeM JI€peBO MpPOEKTa cmpenxoi (00BeIeHa KpacHbIM
KpyxkoM PucyHok 2). BwiOupaem cnenmanbnocts 15.02.16 TM, oTkpbiBaeM pazjen

kypcoBoro npoekta mo MJIK u rpynme KI1.M/[K.03.01 (TM-22-2) (PucyHok 3).

) W) Npoexre
MNowck...

Knrouesoit atpubyT

> @ Apxune

v TBMOYWNO MAT
v® 15.02.08 T™M

AN (2025)

KM.MAK.01.01 (TM-22-1)

KMN.MAK.01.01 (TM-22-2) l

KM.MAK.03.01 (TM-21-1)

KMN.MAK.03.01 (TM-21-2)
KM.15.02.08.24.212.00.., sepcua 1.0
KM.15.02.08.24.212.01.,, sepcna 1.0
KM.15.02.08.24.212.02.,, sepcna 1.0
KM.15.02.08.24.212.03.., sepcna 1.0
KM.15.02.08.24.212.04.,, sepcna 1.0

o oj0oj® 0

(L N N N

Pucynok 3 - [lepeBo npoextoB B PLM JIOLIMAH

Jlanee HacTpanBaeM BUJ BKIIQJKHU:
1. HaBomum Ha Hagnucek Krouesol ampubym, HAOKUMAaeM NPABYIH0 KHONKY MbIIIH

U B BBINABIIIEM MEHIO BeiOupaeM Copocums (PucyHok 4).
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/W NpoexTs
Mowck...

Knrouesoil atpnGyT

® Apxue [llobaeuTk cTonbell...
v . FEMOYMO VAT CxpbiTh cronbeL,
ve 15.02.08 TM Mapamertpsl cTtonbua...
Cbpocute
® 4 (2025)
° KT.MZK.01.01 (T DuKcupoBaHHas WMpUHa
® KN.MAK.01.01 (TI CoxpaHuTh Kak..
[ ] KN.MAK.03.01 (TM-21-1)
v KN.MAK.03.01 (TM-21-2)
[ ] KM.15.02.08.24.212.00.., sepcuna 1.0
® KM.15.02.08.24.212.01.., eepcna 1.0

Pucynok 4 - Hactpoiika 3xpana Bkiaagku [IpoekTsr

CHoBa HaBOJMM Ha HaauUCh Krrouegoti ampubym, HAKUMAeM MPABYI0 KHONKY

MBIIIM U B BBIIIABIIEM MEHIO BbIOMpaeM /Jobasums cmonbey (PucyHok 5).

/ W Npoexes
Mowuck...

Kntouesoit atpnbyt

® Apxue Aobaeutk cTonbel...
v . FENOYMO 1 CkpeiTe cTonbewy
MNapametpsl cTronbua..
ve 15.02.08 1 il :
CHpocnTh
® an 2
PY KMLM DUKCMPOBaHHaA WKPUHa
- u
. KIM.M, CoxpaHuTb KaK...
[ ] KMN.MZK.03.01 (TM-21-1)

PucyHnok 5 - [Ipogomkenre HacTpoka skpaHa BKIaIKH [IpoeKTh

B oTkpsiBIIEMCS OKOIIKE B BBINAJAIONIEM MEHIO Tun ucmouHuxka BbIOUpaeM
Ampubym obwvexma. Jlanee ompenenseMm, 4To OyJeT IMOKa3bIBaeTCS Ha SKpaHE
Ilpoexmobr B cleAylOIIEM BBINIAJIAIONIEM MEHIO M cmouHuk, TaMm BbIOMpaeM
Haumenosanue, naxap kjaaBumy H 1ocie OTKpbIBaHUS MEHIO M HaXOJUM

HYKHBIHN yHKT (PucyHoxk 6).

© [Nlobaenenue cronbua X © Nobasnenne cronbua X
HassaHue cronbua: | baokuposka HaseaHue ctonbua: Ha Hocutene 3aHATO
WCTOYHMK 3Ha4YeHUA MO YMONYaHWIO: WICTOYHVK 3HaYeHMA NO YMONYaHUIO:
Tun ucrounuka: |CeoiictBa obbekTa ¥ Tun ncrounmka:  ATprbyT obbekTa >
3 CsoiicTBa 0b6bekTa
WcTouHuk: Wctounnk: Ha Hocutene 3aHaTO i
ATpubyT obbekTa

ATpUBYT cBa3m Ha HocuTene 3aHATO "
Yrobbl ykasaTb UCTO HasHaueHue
ANA OTAENbHBIX TUMNG

Yr068bl yKasaTk UcTg
N OTAENbHBIX TN
BOCMO/Ib3yTECh ANE

Undposas noanucs

Bbliuucnsemoe 3HaveHne HasnaueHve komnnekta

soconsires v ER
AononHuTeNbHbIX na <MycTo> AONOAHUTENLHBIX N
HauMeHOBaHMe BRoXeHHOro 61oka
[ Micnonb3oBaTs ecTecTBeHHYH COPTUPOBKY [ Menone3osats ec| aenoparie ACE
OK OTmeHa Cnpaska HanmeroBanve usnenna

HanmeHoBaHWe M3AeNUA-3araTOBKKU

Pucynox 6 - [Ipomomkenne HacTpoiika SkpaHa BKiIaaku [IpoekTol
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4. Emie pa3 oTKkpbeiBaeM MeHIO Jobasums cmonbey U B MEHIO Mcmounux BeIOUpaem
NyHKT Paspaboman, npenBapuTelbHO HaXKaB B OTKPHITOM MEHIO KjaaBumny P

(Pucynok 7).

*L@ [Nlobaenexue cronbua X

Hassanue cronbua: |PaboTHuk apxvBa

WeTouHuk 3HaueHus no YMON4aHuio:

Tun uctouHuka:  ATpubyT obrekTa ~
Wcrounmk: PaboTHuK apxuBa =
PaboTHuk apxvea ~

Y706kl yKa3aTb MCTO PabotHmk KMLL
ANA OTAENbHBIX TUNG
BOCI’IOJ’\I:S)/;ITECI: Ane
AONONHUTENbHbIX N&

Pabouee mecto
Pazaen ncroununka
Pazaen cneundvkaumn
Pasmep naptum
Pasocnate

Paspabotan

L
sepcnn 1.0

Paspsaa

[JWenonb3osats ec

Pucynok 7 - OkoHUaHuE HAaCTpoOMKa 3KpaHa BKIaaAKU [TpoeKTsl

Ternepb OTKpBIBaEM AEPEBO MPOEKTA U HUileM cBOM NMpoeKT no GO ucnomnurens
(Pucynox 8). Bcraem Ha Hero W Ha)XMMAaeM IPaBYIO KJIABUILY, B OTKPBIBILIEMCS MEHIO

nyHKT B pabomy (Pucynok 8). (Ilpumep noka3zan st isanosa 1.11.).

© Npoexms:
Kniouegoit arpubyr Haumenosanme  Paspaboran
® Apxwe
ve FENOYVIO MAT
ve 15,0208 ™M
@ AN (2025)
Cosars »
® KN.MAKOLD
® KNL.MAK.01.0
Bo TMokasuisats ’
& KNL.MAK.03.0
Bua
ve KMLMAK.03.0
«7 B pabory Ctrl+W
@/ KI5 - - fsch Vieanos NV,
3 XpaHWTS ¥ PasbOKMpOBa Inanroyt
i cox Bepesanckmii
® el 1 ST bperopsi r8.
® KN.15.02 % Buipesar tisx ~ fadparma Banuynun PM.

Pucynox 8 - OtkpbiTue mento B padoty

OTtkpeiBaeTcs BKIaaka B pabome — KI1.15.08.24.212.00,1.0 (Coopounas eounuya)
(Pucynok 9). B npaBom mento HaBuratop B mynkre B PABOTY nosiBriiocs umst mpoexTa

(oTME4EeHO CHHEN PaMOUKOil).

Hagsuratop kS "" \;_‘ B pabore - KM.15.02.08.24.212.00.., 1.0 (C6opouHan eguH1La) X\
MPOEKTbI [ Aoxy L
Kntouesoii atpnbyt Hanmenosanne PaszpaGortan Knrouesoii atpnbyt
BA3A JIAHHbIX > & KM.15.02.08.24.212.00.., sepcua 1.0 Cunosoii unanroyt Weanos W.W. ® D 3aganme na KN, sepcs

* Bce npoexTbl

* Ws6paHHoe

B PABOTE A

* KM.15.02.08.24.212.00...
17.11.2024 15:51:52

Pucynok 9 - Bknagka «B padore»
12



C »sTOro MoMeHTa HayMHAeTcs padora (KOHCTPYKTOpa WM TEXHOJOTH) IO
HATOJHEHUIO MPOEKTa CTPYKTYPOH MPOEKTHPYEeMOro u3naenus. B Hamem ciydae 3To
ctpykrypa Kypcosoeo npoexma (cmotpu Pucynok 10).

B HanreMm citydae siBISIETCS KOHTEHHEPOM [UIsl OCTAIbHBIX
9JIEMEHTOB ¥ KOPHEBBIM DIIEMEHTOM T'JI€ PA3MEIIAI0TCS

Taxoke sBIETCA KOHTEHHEPOM /ISl IPUKPEIIEHHBIX K HEMY

00BEKTOB
OOBEKTHI
N \ XpaHAT
» / paboune
(aitist

SBJICTCSA KOHTCﬁHepOM 11st 251eMeHTOB CTaHOYHOTO

/ H]I)I/ICHOCO6.TICHI/I$[ M3 KOTOPBIX OHO COCTOUT

Pucynoxk 10 — Cxema nanosaenust KI1
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Hauynewm no aranHoe HanonHeHnue ctpykrypsl KII B cucteme JIOLIMAH.

1. TlepBoe 4TO MBI cZeaeM 3TO CKOMUPYEM JaHHbIE 00 M3JENUU U pa3pabdoTUHKe,
11 9TOTO HaBEUTE CTPEIIKY Ha HA36aHue Oemay N HAKMUTE MPABYIO0 KJIABUIILY
HA MBIIIM, B OTKPBIBIIEMCS MEHIO MOJATBEPANTE UBMEHUMb U B OTKPBIBIIEMCS
okHe ckommpyite Haszsanue demanu (Ctrl C). BbImosinss Takue ke IEHCTBHUS
ckonupyiite nanusie @O pazpaboTunka.

2. HaBegute kypcop Ha koa KII mox KiroueBbiM aTpuOyTOM HaXMHUTE JIEBYIO
KJABHIIY HA MbIIIU, TOCIE TOSBICHUS OTMETKH CTPOKH CUHUM UYBEmOM
HaxmuTe kJjaasumy Insert. B otkpeiBuiemcs okHe Cozdanue oOvekma B

BBINIAIAIOIIEM MEHIO Tun, HauauTe /Jemanb ¢ AKOHKOU (Pucynox 11).

L.L CozaaHue obbexra

T lerans

Ansbom

Q Beapomocts

CocToaHne: @ BeaomocTb NokynHbIX M3aennia

—|+ [ansBaHuka

Cass
D LokymeHT

Q [okyMeHT conpoBOXAalOLLMIA

Obbekn:

ATpuByTol

Pucynoxk 10 - Beibop Tumna oobexra

3. 3anomHsiemMm 11abJI0H MyHKTa Obvexm (B HaleMm ciydae
KII.15.02.16.24.03.212.00.01, nns MBanora I.M.) BammM KOJIOM CO CBOUM
HOMepoM 1o cucky (Pucynok 12).

a. KII — xypcoBoiil mpoexT;

b. 15.02.16 — kox crenuanbHOCTH TEXHOIOTUS MAIIMHOCTPOCHMS,
C. 24 —rox BBINIOJIHCHHS;

d. 03 —momep MJIK;

e. 212 — Homep TpyIIIbI;

f. 00 — HOMep 1O CITUCKY;

g. 01 — HOMEp O0OBEKTa UCTIOTHCHUS,

h. - mocimeaHee OKOIIKO KOZa HE 3aIlOJIHSIEM.

D CoznaHue obbekta X
Tan: Aetans v
Obbexr: |*= |eeunme M |uee e M M [

CocroaHne: MpoekTuposanue v

Cenze: E CocTonT 3 ... v

Pucynok 11 - Ctpoxka 3amoaHeHus Kojaa u3aeaus
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4. Cnenyromuid »Tanm 3amoJIHEHHUE OOs3aTeNbHBIX Ampubymos, Paspaboman,
lloopazoenenue u Haumenosanue. B nynkt Paspaboman u Haumernosanue
BCTaBJIIEM paHee KOMUPOBAaHHBIE JaHHbIE W3 KIUMOOpaa oOMeHa JaHHBIX
(Bocroyb30BaBIIACh KoMOMHaNueld kiaasum Win V), npeaBapuTeIbHO OTKPHIB
OKHO Ampubym «Pazpabomany, HaxaB cuxero KHONKy B PaBOX CTOPOHE CTPOKHU

(kak mokazana Ha Pucynke 13). AHaJIOTHYHBIM 00pa30M 3anonHsAeTcss Ampubym

«Haumenosanuey.
(W
Tun:
O6bexr: | KIM.15.02.08.24.212.00.01. ED
CocroaHue: MpoekTuposanue v
Ceazb:
AtpnbyTel Wndopmauma
G v e Bna ~
ATpubyT 3HaueHne
Paspabortan L e
Moapasaeneqne
© ATtpunbyT "Pazpabortan” X
Hanmenosanue
YcTaHaBnMBaeTcA N¢ 3HaYeHne: | E/
Cnocob npumeHeHY @i Cnpaexa

Pasaen cneundukaumm

Pucynok 12 - 3anonHeHue 0053aTeNIbHBIX aTPUOYTOB

ATtpubyrt [loopazdeneHue OTKPBHIBAETCS AaHAJIOTHYHBIM METOJOM, HO
Ha3BaHUE noopaszdeieHue BLIOMpPACTCS W3 BhIMAJAIONIETO MEHI0. Bo BTOpoM

OKOIIIKE MPOMUCHIBAETCS, KAKYIO POJIb BBITOJHSIOT (KOHCTPYKTOPA, TEXHOJOTH U

T1.) (Pucynox 14).

Moapasaenenne T

HanmeHosaHne CWNoBoM WNakHrovT

Pasaen cneunduki (> ArpubyT "Moapasaenenue” X

MepenyHas npum JnaueHne: M KoHcTpykTopa 2

T™-22-1
Homep nocneaner T™-22-2
T™M-21-1
T™-21-2

Onucanue

Ormeria Cnpaeka

HDMEp HWIMEHEHWA

HaumeHoBaHWe NpeanpUATHA

Pucynok 13 - 3anosiHeHue aTpuOyTa nojpasiesiecHue

[ToBTOopHO MeHI0O CBOKMCTBO O0OBEKTa MOXKHO OTKPBITh KOMOUWHAIIUEH
knasuin Alt+Enter ecnmu OHO BBIACIEHO HIIM IMPABOM KHOIKOW MBIIIM IIPH

HAaBCJICHUHN Ha CTPOKY.
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Jlanee co3maéMm COIMyTCTBYOIIME OOBEKTHI HaIeh AeTanu Takue Kak 3D
MOJielib U pabouunit yeptex. st aToro yoexaaemcs, 4To Hallla JIeTajdb OTMEUEHA,

MEPCXOJUM K CIICAYIOIICMY OKHY B HallIeH BKJIaAKC.

2. Metoauyeckue ykazaHusi o oopMJIeHUI0O KypPCOBOI0 MPOEKTA

TuryneHbil THCT HA KypcoBoi mpoekT (KIT) BeigaeTcs BMecTe ¢ 3a1aHueM (CChlIKa

Ha MECTO pa3MeIICHHs) Ha KypcoBOE€ NMPOSKTHPOBAHHUE W MOTOMY ero o(OopMIICHHUS HE

Tpedyetcsi. OH xpanutcs y Beayuiero npenoaasarens no KII (wim y 3aB nukinom BIIK
TM) u BbIIAeTCs mepes cluMBaHueM TosicHuTenbHOU 3anucku (I13) u pasmemaercsa B

MecTe ¢ 3aanuemM B Havauo [13 no conepxanus (CmoTpu npumep B 1adsione). [ladmon

MPEIBAPUTEILHO KOMUPYETCS Ha JIMYHBIA JTUCK B TMAarKy, paHee cOPMUPOBAHHYIO I1O
crenyromemy nyta  (GA\KIT MJK.03.01_TM-22-1A Msanos_W.N\I13\McxonHbie

daiter). Daitn mabnona nepenMeHoBbiBaeTcest o mmppy KII (cMoTpu BbImie), Kof

CTIEeUUANTbHOCTH, TOA BhIMONHEHHs, HOMep MJIK, HOMep rpynmbl, HOMEp MO CIHUCKY
(KI1.15.02.16.21.03.21-1.01.I13 pacuudpoBKy CMOTPH HUXKE).

[lepBbIM JTMCTOM TIOCTIE 3a/1aHus B a0IoHe uaeT coaepxanue — «Comepkanuey,
JIUCT HyMepyeTcs: nuppoi 2, IMEeT OCHOBHYIO HAJIHUCH U TEKCTOBBIX JOKYMEHTOB

dopma 2 TOCT 2.104 — 2006 (Puc.15). ITocaeayroriue TUCTH 0POPMIISIOTCS C OCHOBHOIM

HAJIMUCHIO JIJIS TEKCTOBBIX TOKyMeHTOB opma 2a TOCT 2.104 — 2006 (Puc.16).

KII.15.02.16.25.22-X.01.113
Hzm. | Jlacr. Ne moxym. Tlogmace | Jara
Pazpab. Crvaenat @HO JIat. Jact Juctor
Pyxoson. OHO TeXHOIOTIYeCKIT mporece [ |
H.KOHT. $HO MexaHIIeckoil o0padoTkn IEIIOVHO «HAT»
(OxipaHa TpyJa XXX
— ™-21-X

Puc. 15 OcnoBHas Haamwuck 1o gopma 2 T'OCT 2.104 — 2006

Juct

KII.15.02.16.25.03.21-X.01.1I3

Mz, | JImer Ne moEyM. Tlognuce | Jata

Puc. 16 OcnoBHas Haamuch 1o popma popma 2a 'OCT 2.104 — 2006
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file://///10.100.3.3/temp/15.02.16%20Технология%20машиностроения/Курс%20IV/Семестр%207/МДК.03.01%20Разработка%20и%20реализация%20технологических%20процессов%20в%20механосборочном%20производстве/Задание%20на%20курсовой%202026
file://///10.100.3.3/temp/15.02.16%20Технология%20машиностроения/Курс%20IV/Семестр%207/МДК.03.01%20Разработка%20и%20реализация%20технологических%20процессов%20в%20механосборочном%20производстве/Задание%20на%20курсовой%202026
https://irkat.ru/wp-content/docs/2019/Obrazovanie/Uchebnii_plan/TM/Uchebniki/Shablon_zadania.docx
https://irkat.ru/wp-content/docs/2019/Obrazovanie/Uchebnii_plan/TM/Uchebniki/GOST-2_104%20–%202006.pdf
https://irkat.ru/wp-content/docs/2019/Obrazovanie/Uchebnii_plan/TM/Uchebniki/GOST-2_104%20–%202006.pdf

[TosicuutenbHy0 3amucKy (OPMUPYIOT B IIAOJIOHE, B YK€ TOTOBBIX CO3JaHHBIX

paszzaenax (3aMeHsisi Haanucu: «Matepuansl 100aBisITh crofa (3ameHa)»). BeimosHsis

K&)K,Z[I)Iﬁ pa3aci 3aaadus ImocCJICA0BaTCIbHO, COTJIACHO OTBCACHHOT'O BPCMCHU B rpa@mce

BbINONHEHNA. M1 B mocnenyromem ornpasisis ero pykosoautento KII depes nuuHbIi

kabunet B UAC «UpxkAT».

Bce ocHoBHBIE ykazaHus odopmiieHuss U (popMaTUpPOBAHMS MOSICHUTEIHHOU

3aIllMCKU OmMHcaHbl B «MeToanuecknx ykazanusax 1mo opopmiienuro BKPy». n Haxonsarces

Ha CalTe TCXHUKYMaA. I[J'ISI KOHTPOJII IIPAaBUJIBbHOCTU HAIIMCAHUA PA3ACIIOB U TCM KII

noJib3yiTech kpurepusimu onenku (cmotpu @OHJIbI OITEHOYHBIX CPEJICTB KIT).

3. MeTroauyeckue peKOMeH/IAMH 110 BHITIOJHEHHUIO 3a/IaHUi K pa3jaejam
KYPCOBOI'0 NIPOEKTHPOBAHUS

3.1. BoinoJiHeHue NOATOTOBUTC/JIBHOI'O 3TAalla

3.1.1. Hanucanue BBeaeHU

BBenenue numercs B cBoOoAHOW (opMe B (opmaTe counHeHHs] Wi 3cce. Bo

BBEJICHUH HEOOXOIMMO PAaCKpHITh HIDKEYKa3aHHBIE BOMPOCKHL. Pasmep momkeH ObITh He,

0oJiee IBYX CTpaHHUIL.

1.

6.

UYem sBIIIETCS MAIMHOCTPOCHUE IS PA3BUTHUS CTPAHbl X YTO OHO OIPEAENSET B
ee pa3BUTUU?

Kak nmnoBmusna cnenuanbHas BoeHHass onepamus (CBO) Ha pa3BuTus
MAIIMHOCTPOCHUSI U Pa3BUTUE CTPAHBI?

Yrto He0OX0AMMO COBEPIICHCTBOBATh M PAa3BUBATh B OTPACIN MAIIMHOCTPOCHUS?
UYTo aeT BHEAPEHUE HOBBIX COBPEMEHHBIX TEXHOJIOTHUNA MPOU3BOJICTBY U
oTpaciu?

UTo BBl XOTUTE JOOUTHCS, MPOCKTUPYS NAHHBIA TEXHOJOTMYECKUH MPOLECC U
BBITIOJIHASL KyPCOBOM MPOEKT?

Kakwue 1ienu Bel cede craBure?

Kpurepun oueHku BBeAEHUSI HA KypCOBOM ITPOEKT.

O6o3HaueHa TeMa U 11eJIb IPOoeKTa (KOCBEHHO U 3aBYaJMPOBAHHO) 0,1
PackpbITo BiIMSHUE COBPEMEHHON MEXIYHApOIHOW 00OCTAaHOBKU 0,1
O6o3HayeHa CBsI3b C 3a7ja4aMHi MAITMHOCTPOCHUS 0,1
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https://irkat.ru/wp-content/docs/2019/Obrazovanie/Uchebnii_plan/TM/Uchebniki/Metodicheskie_ukazania_po_oformleniuWKR_TM_PLA.pdf
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— OO6ocHOBaHa aKTyaJIbHOCTH BBIJJAHHOMN TEMBI 0,1
— PackpbIThl MEPOIIPHUATHS TIOBEIICHUS TEXHOJIOTHISCKOTO YPOBHS TPOU3BOJICTBA, MEXaHU3AI[UU

" aBTOMAaTU3alUU IMOATrOTOBKH ITPOMU3BOACTBA U CaMOI'O ITPOMU3BOJCTBCHHOI'O ITpOoLECCa 0,2

— OrpakeHbl aKTyaJIbHBIC U TIEPCIICKTUBHBIC Pa3paOb0TKU B OTPACIIU 0,2

— BBenenue 10DKHO OBITH HATUCAHO HE MEHEE MOJyTOPA CTPAHMII 0,2
0.9 -1 6amoB - 5 (oTM4HO)
0.8 — 0.7 6amoB - 4 (xoporo)
0.6 — 0.5 6amioB - 3 (YAOBIETBOPHUTEIBHO)
0.4 1 meHbIIC - 2 (HeyIOBIETBOPHUTEIIBHO)

IIpumep BBEACHUS.

B coBpeMEHHOM C€aMOJETOCTPOEHUHU CYLIECTBYET HEOOXOIMMOCTH IOBBILIEHUS KayecTBa U
CHIDKEHUS TPYJOEMKOCTU IPOU3BOJICTBA, YTOOBI CO3/1aBaTh KOHKYPEHTOCHOCOOHYIO MPOIYKIUIO.
JletatenbHble anmapaTbl COYETAIOT B ce0€ MHOXKECTBO Y>K€ IPOBEPEHHBIX U 3apEKOMEHIOBABLINX Ce0s
TEXHOJIOTUH C MHHOBALMOHHBIMU pa3paboTKaMu. DTO CBA3aHO C IOCTOSIHHBIM POCTOM JIETHO-
TEXHUYECKUX U TAKTUYECKUX TPeOOBAHUN, KOTOPbIE MPEAbSBISIIOTCS K CaMOJIETaM, Kak BOEHHOTO, TaK
U IPAKJAHCKOIO0 HA3HAYCHUS.

[Tpu mpou3BOACTBE COBPEMEHHBIX JeTallell camolieTa U UX COOpKe NMPUMEHSIOT MHOXECTBO
TEXHOJIOTUH. YCTpPOHCTBO COBPEMEHHOIO aBUAIMOHHOIO IPOM3BOJACTBA BKIIOYaeT B cels
MO/Ipa3JeNIeHNsl  3arOTOBUTEIbHO-IITAMIIOBOYHOIO  IPOM3BOJICTBA, MEXaHWYECKOM 00paboTKH,
arperaTHo-cOOpOYHOro IPOU3BOJICTBA, JUTEHHBIX MOAPA3AEICHUN U MOHTAKHO-HCIIBITATEIbHBIE
pabotbl. Ha Bcex sTamax MIMPOKO BHEAPSETCS COBPEMEHHOE BBICOKOTEXHOJOTMYHOE 000pyHOBaHHUE.
BonbmHCTBO paboT MO MeXaHW4ecKoil 00pabOTKe BBIMOJIHSAETCS C NMPUMEHEHHEM COBPEMEHHBIX
oOpa0aThIBalOIIUX IIEHTPOB C YHUCJIOBBIM IporpaMMHbIM yrpasienuem (UIIY). [Ipu Bwimonnenun
MHOTHX COOpPOYHBIX PabOT HCIOJIB3YIOT CBEPIMIbHO-KIENAIbHbIE aBTOMAThl, KOTOPbIE 3HAYUTEIHHO
CHUXKAIOT TPYAOEMKOCTb IIPOU3BOJCTBA U MOBBIIIAET KAYECTBO BBIIIOJHEHHUS OllEpaluil.

CoBpeMeHHOe TUTEeHHOE MPOU3BOJICTBO BKIIOUAET B €05 KaK KJIIACCHYECKHE METOABI JTUThS, TaK
Y COBPEMEHHBIE BBICOKOTEXHOJIOTUYHBIE METO1bI. OCHOBHBIM JOCTOMHCTBOM JINTEMHOTO ITPOU3BOCTBA
Bcerna Oblla HU3Kas ce0ecTOMMOCTh paboT U Hauboiiee BBICOKUHA KOA(D(UIMEHT HCIOJIb30BaHUS
MaTtepuaia. B camonere InTbeM U3rOTaBIMBAIOT PA3IMUHbIE KOPITYCHBIE IETANIN, B TOM YHCIIE CUIIOBBIE,
AJIEMEHTBI CUCTEMBI YIPABIEHUS, JETAIN CTOEK IIACCH, KPOHIITEWHBI U pa3iIMYHbIE APYTue IETaJIH.
Oco0eHHOo XxOopoIIo cedsi 3apeKOMEHI0BAJIO JINTHE 0 BBIMIABISEMBIM MOJIENISAM, KOTOPOE MO3BOJISET
M0JIy4aTh XOPOUIYIO0 FTEOMETPHIO I€TaIH C MUHUMAJIBHON Py4HOI 10paOOTKON MOCIE JIUThS.

Camo mo cebe TUThE KaK MPOCTEHIIMI METOJ W3TOTOBJICHHS JETaIeld CI0XHO TOIIAcTCs
KaKOMY-JIMOO COBEpIICHCTBOBAHUIO, OJIHAKO 3HAUUTENILHO 00Jiee BBICOKHE IOKA3aTEeNN JOCTUTAIOTCS

BHEJpeHHEM 0oJiee COBEPLICHHOT0 000PYI0BaHMSI ¥ JTYUILIUX METOJJ0B U3TOTOBJICHUS TEXHOJIOTUYECKOM
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ocHacTkM. Kak oguH M3 croOcOOOB COBEPIIEHCTBOBAHUS TEXHOJOTHM JIUThsS SIBJIAETCS BHEIPEHUE
aJIMTUBHBIX TEXHOJIOTUH B U3TOTOBJIEHUM OCHACTKH.

AJIUTUBHBIE TEXHOJIOTMM, WU TEXHOJIOIMU IOCIOMHOIO CHUHTE3a, OCHOBaHbI Ha IPUHIIUIIE
II0CJIeI0BATEIbHOTO HAaHECeHUsl MaTepHaia (MeTajula, IUIacTHKa, KepaMUKH U T. JI.) CJIOH 3a CJI0eM B
COOTBETCTBUM € LU(POBOM MOJENBI0. DTO MO3BOJIAET CO34AaBATh CIOXKHBIE TPEXMEpPHbIE OOBEKTHI C
BBICOKOM TOYHOCTBIO M JAcTaJn3auued. Takue TEXHOJOIMH HaxOoIAT IPUMEHEHHE B DPa3IU4HbIX
OTpacisAX MPOMBIIUIEHHOCTH, BKIIIOYasl aBUALIMOHHYIO.

B aBHanmoHHON NPOMBIIUIEHHOCTH aJJUTHBHBIE TEXHOJIOTUU HaXOAAT IIMPOKOE NMPUMEHEHHE
IUI1 TIPOU3BOACTBA JI€Taliei, KOTOpble TO TEM WJIM MHBIM I[PUYMHAM HELEJIecO00pa3HO WM
3aTPYAHUTEIIBHO U3TOTOBUTH TPAJAULIMOHHBIMU TEXHOJIOTUAMM.

B nanHoil pabote paccmarpuBaeTcsi IPUMEHEHUE aJIMTUBHBIX TEXHOJOTUIN IIPU U3TOTOBIEHUU
OCHACTKM JJI TOYHOIO JIMThSl HA AaBUALMOHHBIX IPEANPUATHUAX HA IpPUMEpPE BHEAPSEMOH B
IIPOU3BOJICTBO MEPCIIEKTUBHON PYKOSATKH YIIPABICHHUS CAMOJIETOM.

IIpuMeHeHne aAUTUBHBIX TEXHOJIOTMH NPH U3TOTOBJICHHHM OCHACTKU I TOYHOIO JIUTHS
00OCHOBBIBACTCA CJIOXHOW TeOMEeTpHuecKoi (opMoil neTamd W HM30BITOYHBIM  KOJHYECTBOM
MEXaHU4eCKO 00pabOTKH OTIMBKHU, U3TOTOBJICHHON IO BBIMJIABIIAEMONH MOJIEIH.

Knaccuyeckoe HCIIONHEHHE COCTAaBHBIX METANIMUECKuX Mpecc-¢popM ¢GopMooOpa3oBaHus
BBIIUIABIIIEMOM MOJIENIM HE MO3BOJISIET UCKIIIOUUTh WM MUHUMU3HPOBATh MEXAHUYECKYIO 00pabOTKY
OTJIMBKH, TOCKOJIbBKY HE MOKET OOeCHedyMTh HU3BJIEYEHHsS MoJenu O0e3 yKJIOHa Ha IMOBEPXHOCTSX
pasbema.

AJJIMTUBHBIE TEXHOJIOTHH ITO3BOJIIOT U3TOTOBJISATH OCHACTKY CJIOKHOU (POpMBI € 0OecrieueHneM
BBICOKOW TOYHOCTH WM MOBTOPSIEMOCTH M3rOTABIMBAEMBIX JIE€TaJIel, COKpAIlaeT BPEMsl U 3aTpaThl Ha
pa3paboTKy U MPOU3BOACTBO OCHACTKHU, YTO SIBJISETCS BaKHBIM (DAaKTOPOM B YCJIOBHUSX COBPEMEHHOIO
CaMOJIETOCTPOEHHUSL.

B nanHoil BeITyckHOHN KBanudukannoHHOM paboTe OyIneT MpeanoxkeH IMpolecc pa3paboTKH
JUTEMHOM OCHACTKM JUISI M3TOTOBJICHHS JIMTEMHBIX CTEP)KHEH M BBIIUIABISAEMBIX MOJEIEH C
MPUMEHEHUEM aJIUTUBHBIX TEXHOJOTHH ISl MOTy4YE€HHUsS TOYHOM OTJIMBKU MEPCIEKTUBHON PYKOSTKU
pyuku ympaBieHus camoieroM CVY-30, Tak kak oOHa o00JaJaeT CIO0XHBIMH TE€OMETPUUYECKUMU
MOBEPXHOCTSAMU BHELIHEH U BHYTpeHHEH (OpMBI.

Takum o00pa3zoM, pa3pabOTKa OCHACTKH JJIsi TOYHOIO JIMThS C HCIOJIB30BAaHUEM aJIMTUBHBIX
TEXHOJIOTHH SIBIISIETCSl AKTyaJIbHOM 3aJadeil, KOTopas IO3BOJIAT 3aMEHHUTh KJIIACCUYECKHE PEHICHUs
M3TOTOBJIEHUS] OCHACTKH JIJI1 TOYHOT'O JINThSI HA aBUAIIMOHHBIX MPEIIPHUATUAX. JTO, B CBOK OUYEPE/b,
MIOBBICUT Ka4yeCTBO IPOAYKLHH U CHU3UT TPYAO3aTpaTbl HAa €€ MPOU3BOJACTBO, YTO COOTBETCTBYET

COBPCMCHHBIM TpCGOBaHI/IHM K aBHAIlMOHHOM IMPOMBINIJICHHOCTH.
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3.1.2. Onucanue cjay:;ke0HOr0 HA3HAYEHMS I€TATH U €€ KOHCTPYKIUH

JlanHbIC 17151 OTIMCAHWS HA3HAYCHUS ACTAIN U €€ KOHCTPYKITUU OepyTCs U3 BBIJAHHOTO

3aJaHuA.

IIpumep 3ananus.

HaHHHe oI  aHajln3da W [OPOCKTUPOBaHWA HaXOAATCAd B JHUINIOMHOM  IIPOCKTEC

JI11.24.02.01.25.211.01, mno  caenyromemy ampecy:  Y:\15.02.16  TexHonorus

mamuHaoctpoeHus\Kypce IV\Cemectp S\['MA ['ocynapcTBeHHasa UTOroBast

arrecranms\3aganue Ha JII1 2026\Mcxoanbie nannsie. B manke Turos H.A. C-21-2 JII1.

Mogens cOopku y31a HaxoauTcs mo ciuenyromemy nyta Turo H.A. C-21-2

JIN\IMporpammusiii npoaykt TutoB H.A\3Dmodels Tutos H.A\100.CB\C6opxka (2).

UYeprexu cOopku U crienupuKaluy y3ia HaxoauTces o caenyromemy nytu Turos H.A. C-
21-2 JI\[Iporpammusbiii mpoxykt TutoB H.A\Ueprexxu u cneumdukanus Turos
H.A\100.Cb.

Herane «Y3en HaBecku» B ueprexke 100.Cb Yeprexx yszna TutoB H.A Yeprex ysna
AxtumupoBa A.b Haxoautcs B 00koBj( manenb 2-ro otrceka ¢ro3ensbka camonera S-21B Ha

ocu mmanroyra 18 mexay ocsimu ctpunrepon 23 - 34. Homep neranu no crienudukanuu 8.
I'omoBas nporpamma: 3500 mTyxk;

Marepuan neranu: Crans 30;

Pexxum paboThl yuacTka: 5-Tu JHEBHAs padouasi HeJeNsl ¢ 8-MU YaCOBBIM Pa0OUMM JTHEM B

2 CMEHBI.

3.1.3. BoinosiHeHHe MOCTPOEHHUSI IJIEKTPOHHOM MO/Ie/IH AeTaTu

Onekrponnas mozens aetanud (OMJ]) Bemosnsercs B CAIIP «Kommac» wiu

Siemens NX mociie Toro, Kak mpernojiaBaTelib yTBEPAUI 3CKU3 JICTAlIU, BHITIOJHCHHBIN

BaMHU Ha JIUCTC 6YMaFI/I B KapaHJaliIc. Ha Hem umerorcs JOCTAaTOYHOC KOJINYCCTBO BU0OB

U HEOOXOIMMBIX pa3pe3oB U ceueHuil. [lpenogaBarens 3amaéT raGapuThl ACTald U

KJIFOUEBBIC Pa3Mephl, U Bbl IPUCTYIAETE K €€ MOACIUPOBAHUIO.
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Puc. 2 OM/]] Kponmreitn  KI1.15.02.15.21.18-1.01 M|

3.1.4. BoinoJiHeHHE YepTeKa AeTaIu

PaGoumii 4eprex AeTajqum — KOHCTPYKTOPCKHUWA JIOKYMEHT, COAEpPKAIIMMA
M300paKeHUE CTaIM U JPYTUe TaHHbIe, HEOOXOAUMBIE ISl €€ U3TOTOBJICHUS U KOHTPOJIS
(Bce pa3mepbl, HEOOXOAUMBIE JJI €€ U3TOTOBJICHUS U KOHTPOJIS, TaHHBIE O MaTepuale,

IEPOXOBATOCTU MOBEPXHOCTU U TEXHUUECKUE TPEOOBAHUA).

UepTtex BeinosHseTcs ¢ OM/I B cieayronieM mopsake:

1. Kaxnapri uyepT&x IeTaad BBIIOJHSIIOT Ha OTIaeabHOM JHcTe popmara o 'OCT
2.301-68.  (75% - 80% mons popmaTa JTOJDKHO OBITH 3aHATO M300PAKECHUSIMU
JCTaln);

2. N3o0paxenus (BUIbI, pa3pe3bl, CEUCHHsI, BHIHOCHBIE 3JIEMEHTHI) BBHIMOIHSIOT B

cootrBercTBuu ¢ ['OCT 2. 305-2008.

UepTex neTalid JOJKEH COJIEpXKaTh MUHUMAIIbHOE, HO JOCTAaTOYHOE JIS
npeacTaBiieHus: GOPMBI I€TalId KOJIMYECTBO U300paKeHUH.

3. Ueptéx nomxeH coaepkarh ocHOBHYI0 Haanuchk o TOCT 2.104-2006;

HanmeHoBanve wu3fenusi 3amuchIBAlOT B UMEHHUTEIBHOM  MAJIeXKe
€MHCTBEHHOTO 4YKciia. B HauMEHOBaHWU, COCTOAIIEM U3 HECKOJBKUX CIIOB, Ha
MepBOM MECTE TNOMENIAI0T HMS CYIlecTBUTeNbHOe, Hamnpumep: «Komeco
3yOuaroe». B ocCHOBHOI HaJNuCH YepTexa JIeTadu YKa3bIBaloT HE Oosee 0qHOTro
BUJa Marepuaia. Eciu sl WM3rOTOBJEHUS JCTalu IpeaycMaTpUBACTCs
WCIIOJIb30BAaHME 3aMEHUTENIC MaTepuana, TO HX YKa3blBalOT B TEXHUYECKUX

TpeOOBaHUIX YEPTEKA.
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Aum. Mocca | Macwmad

Ham| Abem | N° dowym. flodn. | flama

Pazpad. |Mbarab n [/779/‘//(0 069 77

[lpab. Aycaum L/

[ Kk oHmp. Aucim | Auvcmob 7
[BIIOH0 VAT

Fimy {ipioala B8 AK6 [OCT 4784-97| 2270 7

Smb . — /o=

6.

Puc. 3 [Ipumep 3anoHeHNE OCHOBHOW HAIHCH

Macmtab uzo0paxenus BeionparoT B cootBeTcTtBUn ¢ [OCT 2.302-68;

Hanecenne pasMepoB Ha 4epTEXKE [ETAIM BBINOJHSIIOT B COOTBETCTBHHM C

tpeboBanusasmu  ['OCT 2.307-2011;

* Pasmepsl npocTaBISIIOTCS HA BCE U300PAKEHUSI, UMEIOIIMECS Ha YEPTEXKE.

* Kaxnplil pazmep cTaBUTCS TOJIBKO OJIMH Pas.

* Pa3mepsl BHELIHEN (OPMBI U3JIEHSI CTABITCA CO CTOPOHBI BUJIA.

* Pa3smepsl BHyTpeHHEN (HOPMBI U3/I€THUS CTAaBSIT CO CTOPOHBI pa3pesa.

* Pa3MmepHbIe U BHIHOCHBIE JIMHUU HE JOJIKHBI IEPECEKATHCS MEX]Ty COOOM, T.€.
4yeM O0JIbIIe pa3Mep, TeM Jalibliie OT U300paKeHUs OH HAHOCUTCHL.

* Ha KOHIIEeHTpHUYECKHX OKPYKHOCTAX MPOCTABIIAIOTCS pa3Mepbl TOJbKO CaMbli
OONpIION M caMOl MaJeHbKOM OKPYKHOCTH, JUAMETPbl OCTaJIbHBIX
OKPYHOCTEH CTaBsT Ha TJTABHOM M300PAKEHUU.

* Bce pasmepsl OZHOTO 3J€MEHTa TPYNNUPYIOT HAa TOM H300pa)Ke€HWHU, Ha
KOTOPOM JaHHBIN 3JIEMEHT U300pakeH HanboJiee MOJIHO.

» KoopanHupoBaTh OTBEpCTUSI PEKOMEHAYETCSl Ha TE€X U300paKeHUSX, I7I€ OCH
OTBEPCTHI MPOEIUPYIOTCS TOUKAMH.

* JlomyckaeTcsi HE HAHOCUTh pa3Mepbl OAMHAKOBBIX PaJNYCOB CKPYTJEHUH, a
Jenath Ha TMoJie 4Yeprexa Haanucu mno tuny «HeykazanHble paguychbl
CKpYIJIEHUH 3 MM»

Hanecenne 0003Ha4eHHI IIEPOXOBATOCTH MOBEPXHOCTEH  BBIMOJHSAIOT B

cootBeTcTBUM C TpeboBanusimu ['OCT 2.309-73;

e 3HavyeHHUs BBICOTHI MHUKpPOHEPOBHOCTEM MO Ikaie Ra BbiOMpaercs B
CJIEIYIOIIUX Mpeaesax:

* s cBOOOIHBIX TTOBEpXHOCTEM Ra =6,3...25;
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* ISl CONPSKEHHBIX HEMOABMXKHBIX MOBEepxHOCTEW Ra=3,2...6,3;
* IS CONPSDKEHHBIX TpyLIuXcs noBepxHocreit Ra=0,8...1,6;

* s pe3bOOBBIX MOBepxHOCTEH Ra=3,2.
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Puc. 4 ITpumep npocTaHOBKHU HMIEPOXOBATOCTH

/. Bce Haamucu Ha yepTexke JIeTall BBIIOJIHAIOT cTaHAapTHRIM mpudToM o [OCT
2.304-81;
TexHuueckue TpeOOBaHMS HA YEPTEKE MOMEIIAIOT HAJ] OCHOBHOM HAJIHUCHIO CO
CKBO3HOM HyM€paluen IyHKTOB.

OHHM OTpaxxaroT:

* TEKCTOBYIO HH(opmanuio 00 U3rOTOBIEHUHU JAETalld, HEYKa3aHHYIO
rpaduuecku; TexHuueckue TpeOOBaHUS K MaTepHally J€Talu, 3arOTOBKE U
TepMuyeckoi o0paboTke. TpeboBaHUsI K KAayeCTBY MOBEPXHOCTEH JAeTalu,
MTOKPBITHIO, OTAENKE, MOKPACKE U JIp.;

* MpeneabHble OTKIOHEHHS pa3MEepPOB, FTEOMETPUUECKUX (JOPM U PaCIOIOKEHU N
noBepxHocTed. HekoTopeie pazMephl ¢ MX JTOMYCKAEMBIMHU MPEAETbHBIMU

OTKJIOHCHUAMHU OT HOMHWHAJIbHBIX.

OTtkiioHeHust (OPMBI U B3aMMHOTO PACIIONOXKEHUS TOBEPXHOCTEN AeTallu.

¢ CBCACHUA O MaTcpualic.
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7 M cripoexmupobana & cuomere Kornac 0

2 Upadomxa neeacnompesa Hil aogpLanbai © 9H

/774
7 Oowe dojcre g FOCT 308931 Hi 74, + -

4 Oompsie koorky APUTILLITIE, F0NE0E Y68 PUCKL HE OORLICK GRTEA

5 [loxpeimue: AwOkcrxn/ 1 agamobka =021 chemio-cepas. 457 0T 71
05555

6 Moywe ombeocmui @4 v 86 cbenums o Bpems  yomasoBru
COOMPOTIHG © OmOemHa TaTaI60

7 Maprypobams % u kaeuiumie Kk o 0T 2930-62

8 - Tunobsie pasrens

Puc. 5 [Ipumep 3amoHeHUs: TEXHUYECKUX TpeOOBaHUI

8. Twune! muaM KopkHel cooTBeTcTBOBATE [ OCT 2.303-68;

9. Marepuan, W3 KOTOpPOTO H3TOTOBJCHA JACTallb, HAa YEpPTeKe HOJKEH OBITh

rpaduyecku 0003HAUEH Ha BCeX pa3pe3ax u ceueHusx cornacHo ['OCT2.306-68.

Ob0o3HaueHHe

Marepnan

O0o3HaueHHe

Marepuan

v

Merta11e! 1 TBepABIe
CILTaBBI

#z #Z zZ Zz
7z z z Z
# #Z zZ z

Crexi10 H apyrue
MpO3pauHEIe MaTe-
PHATEI

Hewmetammmueckne
MaTepHaIbl

Kuaxoctn

Puc. 6 I'pahuyeckoe n300paxkeHus: MaTepuaIoB Ha pa3pes3ax

HanmenoBanne marepuana, ero mapka, copt, [ OCT u npyrue cBeneHus

JOJIDKHBI OBITH YKa3aHbl B OCHOBHOH HaJIINCU B COOTBCTCTBHH CO CTaHAApTaMHU

0003HaAYECHUIA.

Tpe6OBaHI/I$I, NpCABbABIICMBIC K MAaTCpHUAJly U €TI0 KAYCCTBY, NOJI’KHBI OBITh

YKa3aHbl B TCXHUYCCKUX Tpe60BaHI/I$IX.

(COCT 2.316-2008 ECK]JI - IlpaBuna

HAHECEHUS Ha YepTekax HaAMUCEH, TEXHUIECKUX TPEOOBAHUI).

Ecnun wmatepuan petanu MOJUICKUT TEPMUYECKONW 00paboTke WM Ha

MMOBCPXHOCTHU €TO0 JOJIKHO OBITh HaHECEHO IMOKPBITUC, TO 00 »>TOM Ha YCPTECIKE

HEO0OXOIMMO C/IeJIaTh COOTBETCTBYIOIINE HAIIHCH.
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3.1.5. Onncanue KOHCTPYKIHH U CJIY:KeOHOT0 HA3HAYEHHS 1eTAJIN

Onucanue geTaiu He0OXOAUMO ClIeaTh MO CIASAYIOIIUM KPUTEPHUSIM:

— HawumMeHoBanue u3genusi U ero HazHauyeHUE, OOIIAsl XapaKTEpPUCTUKA (CUIIOBbIC
XapaKTePUCTHKH, HCIBIThIBAEMbIE AePOpMaIi U TPUKIAIbIBAEMbIE HArpy3KH,
paboTa B cpefax, MaTepuall JeTajm)

— Omnucanue hopm u3aenus 1 0COOCHHOCTEH KOHCTPYKINH (TabapUTHBIE pa3Mephl,
ornucanue (HOpMbI U3ENUA, COUYETAaHUE MPUMHUTHUBHBIX T€OMETPUUECKHX (Uryp
00pa3yroux JAeTaib)

— Onucanue TOYHOCTU U KayecTBa 00padaThIBa€MbIX OBEPXHOCTEH (001U Kiacce
TOYHOCTU J€TalIM M KBAJIUTET AETalld, 00Ilas MIepOXOBATOCTh, OMHMCAHHE BCEX

OTACJIBHBIX 3JICMCHTOB C OTJINYHBIMHA HOI[O6HBIMI/I XapaKTepI/ICTI/IKaMI/I)

1. CnyxeOHoro Ha3HaueHHUs JeTanu (TAe HaXOAMWTCS, JUIs 4ero MpeHa3HayeHa,
CIOCO0 KPEIUIeHHS ).

I[TPUMEP:

Hertanb «KpoHIITEHH» BXOAUT B CHIIOBON HaboOp cpeaHelt yacTu kpbuia. OHa sBJIseTCs OAHOM U3

OIIOp Yy3JIa YIIPAaBJICHUS 3aKPbIJIKAMHU. I[eTaJ'IB HCIBITBIBACT 3HAYUTCIIbHBIC HAT'PY3KU.

2. Omnucanve KOHCTPYKIIMU JeTaau — Qopma, rabapuTHbIE pa3Mepbl, TOYHOCTD,
IIIEPOXOBATOCTh U HA3HAYCHHUE OTACIIbHBIX KOHCTPYKTUBHBIX DJICMECHTOB.

[TPUMEP:

Puc. 9 Jlerans «KpoHmTeiiny»



Hetans «CTeHKa» SBISETCS JACTAIBIO IPOCTOM HOpMBI, UMeeT cpeaHue rabaputsl: arHa — 460
MM, mupuHa — 120 MM, BeicoTa — 46 MM.

K KOHCTpYKTHBHBIM OCOOEHHOCTSIM JIETadW OTHOCSTCS — OHAa SBIISIETCS OJHOCTOPOHHEH,
CUMMETPUYHON, UMeeT (POpMy MOUTH JABYTAaBPOBYIO. BepxHsisi cTOpoHa AeTalnu COCTOUT U3 ABYX
KapMaHOB, OTKPBITOTO U 3aKPBHITOro. B OTKpBHITOM KapMaHe MMeEETCs CKBO3HOE KPYIUIBI KapMaH C
oTOOpTOBKOH. BTOpas cropoHa SBISETCS TUIOCKOM M WMEET OTrPpaHWYCHHE C OIHOW CTOPOHHI,
chOpMUPOBAHHOE MPSMBIM PEOPOM, TPOXOISAIIUM 110 HIKHEH CTOPOHE JCTAIH.

— Ha nosnotHe Haxonmgrcss 2 OTBEpCTHs AuaMeTpoM 10MM BBINOJIHSIEMbIE 10 9 KBaJIMTETY M

OTBEPCTHE TUAMETPOM 26MM BBITIOJIHSIEMOE 110 12 KBaJIUTETY;

- prHHBI OTBepCTHfI, PacCioIOKECHHBIX HAa CTCHKAX ACTAJIW TUaMETPOM 4MM 1 6MM BBITIOJTHSIIOTCS

BO BpPEMsl YCTAaHOBKH COBMECTHO C OTBETHOM J1€TalblO;

— ocTaJbHBbIE TTOBEpXHOCTU oOpabaThiBatoTcs Mo 14 kBanmurteTy ¢ mepoxoBatoctbio mo ['OCT

2.309-73 n Ra3,2.

3.1.6. IIpeacraBieHne XapaKTepUCTHKHA MaTepUAaJsia 1eTaJHu U ero CBOICTB

B sToM nmyHKTE HEOOXO0IMMO JaTh XapaKTEPUCTUKY MaTepHala.

1.Ha3znauenue u 001acTb MPUMEHEHHUS.

2.CpoiictBa  (IImacTuyHOCTH,  CBapUBAEMOCTb,  KOPPO3UOHHAs  CTOMKOCTD,
o0pabaThiBaeMOCTh aOpa3MBHBIM U JIE3BUHUHBIM HWHCTPYMEHTOM, CKJIOHHOCTh K
00pa30BaHMIO OBEPXHOCTHOM KOPKHU, MPOKAIMBAEMOCTb U IPYTO€)

3.Mexanndeckne W (U3MYSCKHE CBOWCTBA, XUMHUYECKHH cocTaB. BiumsHue Ha
CBOIMCTBA MaTepHalia OTAEJIbHBIX XUMHUYECKUX AJIEMEHTOB, BXOASIIUX B HEro (CMOTpH

JIMTUTYpY 1 MeTOANYECKHUE YKa3aHUS 110 M&TCDH&HOBGI{CHI/IIO).

Haittn xapakTepucTUKM M CBOMCTBA MOXKHO Ha «lIEHTpaJIbHOM MeETAJNIMYECKOM

HOPTAJIC) UIIN «MapoyHHUK CTadd M CILIABOBY.

[Ipumeyanue: 1 mNOdAy4YeHUsT HMHGPOPMALMKM HUCIOJIb30BaTh CIPABOYHUKUA TIO
pa3ianyHbIM MapkaM MmatepuanoB. OnucaHue MaTepuaia MpPOBOIUTH COTJIAaCHO (hoHIy

OLCHOYHBIX CPCACTB.

HPUMEP:

Marepuan, ucnosb3yeMsblit s uarotosnenus aerann — AK6 TOCT 4784-97.

AK6 — anroMUHHEBBIN 1e)OPMUPYEMBIH CIUTAB CUCTEMBI Y€THIPEXKOMITOHEHTHON TPYIIIIBI

Al -Zn - Mn - Cu.
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[lpumensiercss Ui M3TOTOBJIECHUS CpPEAHE HArpy>KeHHBIX KOHCTPYKIHH, paboTalommux B
OCHOBHOM B YCJIOBUAX HaHpH)KeHI/Iﬁ CXKaTuA, IINPOKO MPUMCHACTCA B aBPIaI.[HOHHOfI MPOMBIINIJIICHHOCTH.

Pexxumbl TepMO0OOpaObOTKHU: 3aKalika, CTapeHue, oTxkHr. Jlerko oOpabaThIBaeTCsl pe3aHUEM,
o0yaslaeT Xopomel IIaCTUYHOCTBIO B HAarpeTOM COCTOSHMHM, ITOBBINICHHAS YYBCTBUTEIBHOCTH K
KOHILIEHTPALUH HANPSHKEHUH, CKIIOHHOCTh K KOppo3nuu. OrpaHiueHHAs! CBAPUBAEMOCTb, ITACTHYHOCTD
CBapHOTO IBa MoHIKeHHas. Temneparypa minasiaeaus 600°C. He oOpa3yeT mOBEpXHOCTHYIO KOPKY.
Ocob6ennocteio AK6 siBsieTcst HU3Kask IVIOTHOCTh — 2,8 1/cM3. AIIFOMUHUMA 0071a/1aeT 3IEKTPUIECKON

MPOBOJUMOCTBI0, COCTaBIISIIONIEH 65% AIIEKTPUYECKON MPOBOJIUMOCTH MEIH.

Tabmauma 1 - Xumnyeckuii coctas AK6.

Fe C Si Mn Ni Mg Zn Cr Cu Al
08— |042- | o Jo0,2 |08- 12— | o 03 | o 19— 93,05 -
1,4 0,50 0,35 1,4 1,8 0,1 2,7 95,28
Tabnuna 2 - ®uzndeckue coiictea AK6.
T E10° o 108 A 0 C R 10°
I'pan Mlla 1/T'pan Bt/(M'Tpan) Kr/cm3 Jx/(xr-rpan) OM'M
20 0,72 2800 55
100 20 146 797
Ta6muma 3 - Mexannueckue cBoiictBa AK6.
[pokar E O 0o.2 s
- I'Tla MIla MIla %
[IITammoBka 72 380 280 6

T- Temneparypa, Ipu KOTOpPOH MOTy4€eHbI JaHHbIE CBOMCTBa, (I'pam)
E- Moayns ynpyroctu, (MIla)
a- Koa¢pdunument temneparypHoro (iuHeiHoro) pacumpenus (auanason 20° - T)

p - [TInoTHOCTH MaTepuana, (kr/m°)

MexaHuueckue CBOICTBA:
380 o5 - [Ipenen kpaTkoBpeMeHHOU TTpodHOCTH, [MIla]

112 HB - tBepaocts no bpunentro (Tabdawia nepeBo/ia TBEPIOCTH)

o- [Ipenen nponopuuoHaIBHOCTH (JIOMYCK Ha ocTaTouHyIo aedopmaruio - 0,2%), 85 (MI1a) -

OTHOCHTENbHOE YATMHEHUE P pa3pbise, (%)

Brustaue oTaenbHBIX XUMHUYECKUX DJIEMEHTOB:
Mg - MarHuii HE3HAYUTETHHO MOBBIIIAET KOPPO3HMOHHYIO CTOWKOCTH, MOBBIIIAIOTCS MEXaHUYECKHE

CBOWCTBa U 00pabaTHIBAEMOCTH PE3aHHEM.
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Fe - xene30 CHImKaeT KOPPO3UOHHYIO CTOMKOCTB U TNIACTHYHOCTH aJIFOMUHUS, HO HECKOJIBKO ITOBBIIITACT
ero IMPOYHOCTb.

Si - xpeMHMII — BHOCUT HauOOJIBIIMI BKJIAJ B YINPOYHCHHE CIUIaBa, OOPa3yIOIIUil C aTOMHHUEM
IBTEKTHKY.

Cu - Mezp ypodHSET CIUIaBbl, MAKCHMAIIbHOE YIIPOYHEHHUE JOCTUIACTCS IIPU COJCPKaHuH Mean 4-6%0.
Ni - HEKEJb, KaK U XpOM MOBBIIIAET )KaPOIPOYHOCTh CILIABOB, 3aTOPMaXkuBast mporeccsl quddysun u
00pa3ys cTabMIIbHBIE CIIOKHOJIETUPOBAHHBIE YIIPOUYHSIOMINE (a3bl.

Mn - mapraer; — BBOJHUTCSI B COCAMHCHUH THIIA MAarHAIUIl MOBBIIACT KAPOIPOYHOCTh U YIy4dlIaeT
KOPPO3HOHHYIO CTOMKOCTh aJJFOMHUHUEBBIX CILIABOB.

ZNn - IUHK — YIPOYHSIET AJIIOMUHUEBYIO MATPUILY.

3.2. BblnoJiHeHHe TEXHOJIOTHYECKOro 3Tana
3.2.1. Pa3paGoTka MapmpyTa TeXHOJOrH4ecKoro npouecca

Ha sToM sTamne onuckiBaeTcst MapuipyT 00pabOTKH JeTalld IO ONEPALMOHHO.
* (Cxema 00pabaThIBa€MbIX TOBEPXHOCTEN;

Beinonusiercss oHa BO (QparMeHTe, IJ€ BBIYEPUYMBAIOTCS JE€Talb B
HEO0OXOIMMBIX BHJIaX Uil HyMepauuu oopadaTeiBaeMbIXx oBepxHocTel. [loToMm ¢
MIOMOILBIO KOMaHbl «3HAK U3MEHEHHUSD» HyMEPYEM IOCIEN0BATEIBHO 10 YaCOBOM
CTpesike Bce oOpabaTbiBaeMble MOBEPXHOCTH, KaK HAa ONEPAIIMOHHBIX 3CKU3aX

(cmotpu I'OCT.

Puc. 8 IIpumep cxembl 00pabOTKH MOBEPXHOCTEH
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* Tabnuua cmoco60B 00pabOTKK MOBEPXHOCTEH;

3amonHseTCS CcO CcXeMmbl 00paboTkm, w3 He€ OepyTcs HOMeEpa

oOpabaTeiBacMbIX TMOBEepXHOCTEeH. KBamureT TOuHOCTH 0OpabOTKM W METOJ
00paboTKM MoAOWpaeTcs W3 CXeM KiIacCHU(UKAIMU METOJ0B 00paboTKH W3

IIPUIIOKCHU A 1, B COOTBETCTBUH C 3aABJICHHOM MEPOXOBATOCTBIO B UCPTCIKEC IJIA

OIMChIBAEMOM IIOBCPXHOCTH.

I[TPUMEP:

Ta6muua 4. MeTtoapl 00pabOTKU AJIsi HCXOJHBIX TOBEPXHOCTEH 3arOTOBKU

IT Ra Mertoasl By 06paboTku
Howmep nosepxHocTn (R2) o6pasorsn
60,52 14 Ra 6,3 [TosyancroBoe Topuesoe
2,64,11,64,36,64,44,61 14 Ra 3,2 (dbpesepoBanue dbpesepoBanue
1,4,7,8,15,16,18,22,25,29, 12 Ra 3,2 YepHoBoe dpes3epoBaHue
31,32,35,50 (bpesepoBanue HapYXHOT'O KOHTYypa
11 Ra 3,2
[TonyuucroBoe
(dpe3epoBanue
38,13,14,17,19,21,23,24, 12 Ra 3,2 UepnoBoe ®dpeszepoBanme
27,28,30,33,34,39 (bpesepoBanue CTEHOK  3aKpBITOrO
11 Ra 3,2 KapMaHa
[TonyuyucroBoe
37 11 Ra 3,2 [TonyuucrtoBoe ®dpeszepoBanHue
MMOBEPXHOCTEN
OCHOBaHUS
3aKpBITOr0 KapMaHa
3,5,6,9,10,12,41,40,45,46, 12 Ra 3,2 UepnoBoe ®peszepoBaHue
47,43 (dpesepoBanue CTEHOK  OTKPBITOTO
11 Ra 3,2 [TonyuncroBoe KapMaHa
(dbpesepoBanue
48,42 12 Ra 3,2 UepnoBoe ®peszepoBanue
(dbpesepoBanue MMOBEPXHOCTH
11 Ra 3,2 OCHOBaHHUA
[MoyuncroBoe OTKPBITOT0 KapMaHa
(dpe3epoBanue
47,43 12 Ra 3,2 UepnoBoe ®dpeszepoBanme
11 Ra 3,2 [TonyuncroBoe OTBEpPCTUI
51,68,59 12 Ra 3,2 UepnoBoe ®peszepoBanue
11 Ra 3,2 (dbpesepoBanue CTEHKH Ha OOpaTHOM
[TonyuncToBoe CTOpPOHE
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49,26 12 Ra 3,2 [TonyuucTtoBoe Caeprienue
OTBEPCTUI

9 Ra 1,6 Yucrosoe PaszBepTriBanme
OTBEPCTUI
53,54,55,56,57,58,63,62 12 Ra 3,2 [MomyuucroBoe CeepiieHue
65,66,67 OTBEPCTHI

BriOupaem 4MCTOTY MOBEPXHOCTH M KJIACC TOYHOCTHU IO BHUJY OOpaOOTKH COrJIACHO

IIPUIOKCHHU A 2 10 HaI/I6OJII>HIeMy 3HA4YCHHUIO.

*  Mapupyt

00paboTKu

MMOBEPXHOCTEN

JAcTalin

OIINChIBACT

MapIIpyTHYIO

MOCIIEAOBATEIBLHOCTh 00Pa0OTKH, COCTOSIIYI0 W3 IMOCIEAOBATEILHOCTH OIEparuii

ITPUMEP:

Tabnuua 5. Mapuipyt 06padoTku netanu «CTeHKay:

HanmenoBanue
Ne Ne Kon obopynoBanusi | OnUcaHue U MO3UIHU
OTIEpalliU | ONEpAIMH | OTICpaIUU
[TepBsIii ATaM - TOATOTOBKA U 00paboTKa 0a30BBIX MMOBEPXHOCTEH U OTBEpCTHHA, oreparuu ¢ 005 —
040
1 005 0200 KonTpons Cron OTK BXO/IIOH KOHTPOIb
3arOTOBKHU
pa3MeTUTh TOBEPXHOCTh
2 010 0101 Pa3merka Bepcrak 3arOTOBKH
50, 60, 68
MOJITOTOBKA 0a30BBIX
o MOBEPXHOCTEN I
BeptukanbpHo- Koncorsreri YCTAaHOBKH U
3 015 4261 BEPTHUKAILHO-
bpesepHas " 0a3upoBaHU B
¢bpe3epHbIit
KOHJIYKTOpE
50, 51, 52, 59, 60, 68
4 020 0108 Crnecapnas Bepcrak 3aHUCTRE 3ayCCHUIL |
33 TMPOB
KOHTPOJIb pPa3MepoB
5 025 0200 KoHTports KoHTpobHBIH | 6a30BBIX MTOBEPXHOCTEH 1
CTOJ MePIEeHIUKYIIPHOCTH
MMOBEPXHOCTEN
BepTHKaLHO- BepTtukanpHo- | CBeplieHHE OTBEPCTHIA
6 030 4214 p CBEPJIWIIBHBIA | TI0JT 0230BBIC 3JICMEHTHI
CBEpIIIbHAS
CTaHOK 49, 26
7 035 0108 CrnecapHas Bepcrax 3aMHCTEA 3ayCCHUI 1
3aJIMPOB
Kommpomsmagi | KOHTPOTE PasMepoB
8 040 0200 Kontpob - p 0a30BbIX OTBEPCTUH H
MEKOCEBOI'0 PACCTOSHUS
Bropoii atam - 06paboTtka 3arotoBku Ha ctanke ¢ UITY u e€ koHTpoIIb
00paboTKa 3ar0TOBKHU IO
R nporpamme 1 ctopoHa
1 045 4234 | dpesepnas ¢ UITY CT‘;HOIE’C urry | L47,815,16,18,22,25,29,
31,32,35,50,
38,13,14,17,19,21,23,24,
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27,28,30,33,34,39

37
3,5,6,9,10,12,41,40,45,46,
47,43

48,42

47,43

[Iponomkenne Tabauna 5. Mapmpyt o6padboTku neranu «CTeHKa»

3a4NCTKa 3ayCEHHUI] 1

2 050 0108 CrnecapHas Bepcrak
33 TUPOB
. | KOHTpPOJIb pa3MepoB
KonTposbhblii POJIb PasMep
3 055 0200 Kontposb - MOJIYYeHHOU CTOPOHBI 1
JeTaJH
. 00paboTKa 3aroTOBKHU IO
®peszepHblil
4 060 4234 ®pesepnas ¢ UITY nporpamMme 2 CTopoHa
craHok ¢ UITY
51,68,59
3aYMCTKA 3ayCCHHMII U
5 065 0108 Crnecapnas Bepcrak Y H
33 TUPOB
. | KOHTpPOJIb pa3MepoB
Kontposbnslii POII> pasMEp
6 070 0200 Koutposnb . MOJy4YEHHOU CTOPOHBI 2
JeTaJH
Tpertnii oTamn - okoOHUaTeIbHAs JOpPa0OTKA JETaNIH U €€ KOHTPOJIb
TPaHCIIOPTUPOBAHUE B
€X BBITIOJTHECHUS
1 075 0401 TpancnoptupoBaHue DnekTpokapa i
HEPa3pyIIAOIIETO
KOHTPOJISI
KonTpons
HEepa3pyLaIi KOHTPOITH
2 080 0386 Hepa3pylamnui
MPOHUKAIOIIUMU .
JTFOMUHECIICHTHBII
BEICCTBAMH
TPAHCTIOPTUPOBAHKE B
3 085 0401 TpaHcOpTHpPOBaHHE DnekTpokapa 1IeX BBITOJIHCHUS
TEPMOOOPabOTKH
Mopeins
MOJIBECOYHAas
aHOJTHOE OKCHUIUPOBAHUE
Oxkucnenue JUIsL aHOJTHOTO
4 090 7142 0 TeX. MPoIIecCy Iexa
AIIEKTPOXUMUYECKOE OKCUJIMPOBAHUS
VCTIOJTHUTEIIS
1 XHMHYECKOTO
OKCUJIMPOBAHUS
KoHTpoJsIbHBIN | BXOJHON KOHTPOJIb MTOCIE
5 095 0200 | Konrposs p A ™
CTOJ TIOJIYYEHU S TOKPBITHUS
TPAHCIIOPTHPOBAHHKE B
6 100 0401 TpaHcOopTHPOBaHHE DnexTpokapa P pTHP
1[€X BBITIOJIHEHUS] OKPACKH
Kamepa TPYHTOBAHUE
7 105 7310 I'pynTOBaHNE p pyH .
OKpAIlIMBaHUsl | TOBEPXHOCTEH JleTanu
KoHTponbHBINH | BXOJHOM KOHTPOJb MOCIIE
8 110 0200 | KouTpous p 8 p
CTOI TPYHTOBaHUS
TPAHCTIOPTUPOBAHHKE B
9 115 0401 TpancnoptupoBaHue DnekTpokapa P pTHp .
MEXaHOCOOPOYHBIH 11eX
KonTtponbHblld | HAaHECEHUS KJieiMa U
10| 120 0180 | Mapkuposanue p
CTOJ MapKHPOBKHU
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KoHTpOonbHBI | OKOHYATENLHBIH
11 125 0200 Kontposb p
CTO1 KOHTPOJIb
VnakoBLIBaHHE B Cron YHAKOBKA TOTOBBIX
12 130 0831 neranen
Oymary YIaKOBILKKA

B wmrore mocne cocraBieHUS Npe€aABapUTCIIbHOIO MApLIPYTHOI'O TEXIIPOHNECCa HMEEM 26

pa3IUYHBIX omeparui, 13 pabodunx MEeCT UCIIOTHEHUSI.

Pa3pabaTpiBaeMblii TEXHOJIOTHUECKHUH MpoIiecc OYAET COCTOATH U3 TPEX ITAIOB:

* IlepBsiii - 3TO MOATOTOBKA M 00paboTKa 6a30BBIX MOBEPXHOCTEH U OTBEpCTUld, onieparuu ¢ 005
— 040;

* Bropoii — o6paboTka 3aroroBku Ha cranke ¢ UITY u e€ konTpomas, onepanuu ¢ 045 — 070;

* Tperunii — okoHYATETBHAS TOPAOOTKA IeTaIH U € KOHTPOJIh, oreparwu ¢ 075 — 130.

[TompoOHbIil TexHOMOTHUECKU MapmpyTr oOpabGotku neramn «CteHka» Oyner pa3paboTaH B

MapuIpyTHBIX U OICPALMOHHBIX KapTaX KOMILICKTA TEXHOJOTHYSCKOM AOKYMCHTAaIUH MEXaHHUYECKOMH

o0p

ITP

o0p

THUIIT

a0OTKH.
3.2.2. BbiOOp 1 000CHOBaHME TUIIA POU3BO/ICTBA
Cnenyer yka3arb (akTOpbl, MO KOTOPHIM HPOBOAAT pa3AeiIe€HUE Ha BUIbI

IMpOU3BOACTBA.
PGKOMGHI{yeTCH OPUCHTHUPOBOYHO OIPCACIATL THII IIPOU3BOACTBA HCXOOSA M3

MIPOU3BOJICTBEHHO! MPOTPaMMBI U MacChl JeTainu (Tadsauiia 6).
JlaTh KpaTKyI0 XapaKTEPUCTHKY BHIOPAHHOTO THIIA TIPOU3BOJICTBA.

Jlist  ompenenieHMss TOYHOTO THIA TPOU3BOJCTBA HCHOJB3YIOT KOAGOUIIMEHT
3aKpEIUIEHUS ONEpPaldil — 3TO OTHOIIEHUE YMCJIA BCEX PA3JIMYHBIX BBITOIHSIEMBIX

orepanui, K yuciy pabounx MecT (Tabdsawuia 7).

0
Ks.o. = E

NMEP:
[Ipesxxne 4em NpUCTYNUTh K NPOEKTUPOBAHUIO TEXHOJOTMYECKOTO IIPOLECCA MEXAHWYECKOU
aboTku netanu «CTeHKa», HE0OX0AUMO, UCXO0/d U3 3aJaHHOM IPOrpaMMbl BBITYCKa, YCTAHOBHUTD

MPOU3BOACTBA — €AUHUYHOE, MEJIKOCEPUIHOE, CPETHECEPUINHOE, KPYITHOCEPUINHOE WIIM MAaCCOBOE.

I'maBHBIM IMPU3HAKOM HX ABJIAICTCA KOJIHNYCCTBO (BGJII/I‘-II/IHa HapTI/II/I) U CTCIICHb IIOBTOPACMOCTH

HU3roTaBJINBACMBIX I[CTaJICI\/JI.
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@dakTopamu, IO KOTOPBIM IPOBOAAT DPA3ACICHUE HA BHJIBI NPOU3BOJCTBA, SABJIAIOTCS IPOrpaMma
BBIITYCKA U3JICIIUN, XapaKTep U3rOTAaBINBACMON NIPOAYKIIMY, TEXHUYECKUE U SKOHOMUYECKHUE YCIIOBHUSL.
Jlnisi IpeiBapuTENbHOTO ONpEAETICHHUs THIA IMPOU3BOJCTBA MOXHO MCIIOIB30BaTh T'OJ0BOH 00BEM
BBIITYCKa U Maccy JIeTajlu o TaliuLe.
IIpenBapuTeIbHO TUI MPOU3BOACTBA MOXKHO OMNPEIEIINUTD IO KOJUYECTBY U3rOTABIMBAEMBIX B IOl
JeTajle M U3JeIud OJHOr0 HAUMEHOBAaHUA M TUIIOpa3Mepa, IMONb3YSICh XapaKTEPUCTUKOM,

MPEJCTaBICHHON B HUKETIPUBEICHHOH Tabnuie 5.

Tabnua 6 OnpeneneHus TUIIA MPOU3BOJICTBA MO MacCe M 00HEMY I'0JIOBOM MTPOTYKITUH

["o1oBO¥ 00BEM BBINTYCKa, HIT.
Tun npousBoaCcTBa Jlerkue, Cpennue, Tsoxensle,
10 20 xr 10 300 kr csbimie 300 kr
Enunnnunoe o 100 no 10 1...5
MenkocepuiiHoe 101...500 11...200 6...100
CpennecepuitHoe 501...5000 201...1000 101...300
Kpynnocepuiinoe 5001...50000 1001...5000 301...1000
MaccoBoe Cssire 50000 Capire 5000 Capime 1000

B Moém cnyuae, cornacHo npuBeeHHOMN TabauIle, MpH 3aAaHHoi nporpamme B roa 1850 mryk u

Macce aetanu paBHoit 1,31 kr, Tun npousBoacTBa - CpeaHecepuiiHoe.

Tun npousBoactea cormacHo [OCT 14.004-83 xapakrepu3yrorcs K03()PUIMEHTOM 3aKpeIICHHS

onepauﬂﬁ 3a OJHUM pa60‘-II/IM MECTOM HJIH €IMHHIICH O60py,HOBaHI/ISI.

Tun IMPOU3BOACTBA OIIPECACIACTCA 110 Ta6n1/1ue 6.

Tabnuna 7 Tun npousBojcTBa B 3aBUCUMOCTH OT K3.0

Tun npousBojcTBa K3.0.
MaccoBoe 1
Kpynnocepuiinoe Cs. 1 510 10
CpennecepuiiHoe Ot 10 1o 20
MenkocepuitHoe Ot 20 o 40
Ennnununoe Cs. 40
0]
Kso. = P

rae O — 9ucio Bcex pa3InyHbIX Onepanui

P — guucno pa6oq1/1x MCCT, Ha KOTOPBIX BBIITOJTHAIOTCA JAHHBIC OIICpAIlH.

26
K,, =—=2
3.0. — 13

T.X K3.0.= 2 - kpymmHOCEpHITHOE POU3BOJICTBO.
OxoHYaTeIbHBIN ONPEAETEHHBIN TUI IPOU3BOICTBA — KPYITHOCEPHUITHOE.

KpynHocepuiitHoe IpOM3BOJACTBO SIBJISETCS MEPEXOTHONH (POPMOI K MacCOBOMY IPOU3BO/ICTBY.
B kpynHOCEepHiHOM NPOU3BOACTBE BBITYCK U3/EIMI OCYIIECTBIIACTCSA KPYTHBIMU MAPTUSAMU B TCUEHUE

AJIATEIIBHOTO II€pUoOJaa. OOBIYHO MNPCAIPUATHUS OTOr0 TUIIA CICHUATIU3UPYIOTCA Ha BBIITYCKE OTACIIBHBIX

34


https://irkat.ru/wp-content/docs/2019/Obrazovanie/Uchebnii_plan/TM/Uchebniki/GOST-14_004-83.pdf

U3JeIMA WO KOMIUIEKTOB II0O IPEIMETHOMY THIYy. B KpyNHOCEpHIWHOM NPOM3BOACTBE,
TEXHOJIOTUYECKUN MPOIIECC N3TOTOBICHUS H3Aeus TuepeHIIMpOBaH, TO €CTh Pa3OUT Ha OT/AEIbHbIC

OTepaIHH.

3.2.3. OnpeneieHue KOJIUYECTBA JieTajlell B NIAPTHU U NEPUOIUYHOCTD €€
3aIycKa
Hcnonb3oBanue netanell MapTUsIMU SABISETCA XapaKTEpPHOM OCOOEHHOCTBIO BBIOPAHHOTO
pou3BoACTBa. [Ipu npoeKkTHpoBaHUM KPYITHOCEPUIHOTO IPOU3BOJICTBA TPEOYETCS ONPENESIUTh Pa3Mep
OIEPAIlMOHHONW MapTHM, MOCTYMAOUIMKA Ha pabouee MECTO I BBINOJIHEHHUS TEXHOJOIMYECKOM
OIepaIyH.

Jyig onpesiesieHus: ONTUMAaIbHOTO pa3Mepa ONepalliOHHON MapTUU HCTIONb3YI0 POpMYITY:

N*t
n=—,
0§

rae N - KoJau4ecTBo JeTajieil B TOJOBOM 00bEME BhITyCKa U3/ICIHUH, IIIT.

t - HeOOXOMMBIH 3arac 3aroTOBOK Ha CKiaze (1S IeTaneid Maibix pa3mepos t=12);

Tabnuna 7 - KoandecTBo neraneld Ha CKilajie B 3aBUCUMOCTH OT pa3MepoB JieTayen

. KonnuectBo
Pa3zmep neraneit
JeTajneu
Mautsrii pa3mep aeranei 10-13
Cpennuii pazmep aeraneu 6-9
Bounbmioit pasmep neraneit 3-5

@1 - yncno padounx aHen B rogy (@n=2471H. pu IBYX IHSX OTABIXA B HEACTIO U

MPOAOIKUTENBHOCTBIO paboueii cMeHBI 84.).

- 1850*12N89 q
o247 7

Tak kak KOppEeKTUPOBKa pa3Mepa MapTUU B CTOPOHY yBenudeHus nonyckaercs Ha 10 - 15%, to

n

npuHuMaeM n =103 mr.
CKOppEeKTUPOBaHHBIM pa3Mep HapTHH JeTalel JOHKEeH ObITh KPaTHBIM TOJ0BOMY O0BEMY

BBIITYCKA JeTalei.

Npox 1850
n 103

[leproan4HOCTH 3amycka MapTHH ONpeaeseTcs no Gopmyse:

=18 pas.

1L, =
3 N/n’
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247
H3 = m—2,4~2I{HH

CrnenoBarenbHO, 3allyCK MapTUH OYAET MPOU3BOJAUTHCS uepe3 Kaxabple 2 aHs. M3 3TOro MoXxHo
ONpeAeNuTh, YTO MapTUs JeTalel, pa3Mep KoTopou coctaBiser 103 mT. mOmKHA OBITH
3alylleHHa B MPOU3BOJCTBO 18 pas, /uig Toro 4roObl o0ecnedyuTh roJl0oBoi 00bEM BBIMYyCKa
JlaHHOM JeTanu B pazmepe 1850 miT.

Taxum oOpaszom, 17 3amyckoB mpou3BoauM KoiuuecTBoM maptuu 103 mr., 18-10 mapturo — 99 mr.

KomuuecTBo 3arotoBok Ha ckiaje = 12 mr, T.K. M;= 13 kT.

3.2.4. BbiOop BH/IA 3arOTOBKHM U MeTO/1a €€ MoJyYeHHUs

e (CrnenyeT pacCMOTPETh BO3MOKHBIE BapUaHThl BHIOOpA 3arOTOBOK MPUTOJHBIX IS
3aJlaHHOM JeTanu (i aeraneil). [lpoananusupoBaTh 1 000CHOBATH BHIOOP 3aTOTOBKH
(T.e. onpenenuTh UX MPEUMYIIIECTBA U HEJTOCTATKH )

* BriOpaTs Hanboee ONTUMATBHBIA METO/I TTOJYYECHHSI 3aTOTOBKU MO TEXHUYECKUM U
HKOHOMHUYECKUM COOOPaKEHUSIM
O6ocHoBaTh BBIOOP (HOPMBI 3arOTOBKM (1aTh Pa3bACHEHUS] IO Pa3MEHICHUIO

IJIOCKOCTU pa3zbéMa JTUTEHHON (OPMBI UIIK IITamIia, 00OCHOBATh BEJIMUUHBI JTUTEHHBIX

WK MITAaMIIOBOYHBIX YKIIOHOB, XapaKTCP BBIITIOJIHCHUA OTBepCTHﬁ H TakK z[anee).

ITPUMEP:

B coBpemMeHHOM NpPOM3BOACTBE OJHMM M3 OCHOBHBIX HAINPABICHHUU PAa3BUTUSA TEXHOJIOTUU
MeXaHUYecKoll 0OpabOTKM SBISETCS HCIOJIb30BAaHUE YEPHOBBIX 3arOTOBOK C HAKOHOMHYHBIMU
KOHCTPYKTUBHBIMH  (¢opMaMM, OOECIEeUYMBAIOIIMMU  BO3MOXHOCTh  NPUMEHEHUs  Haubojee
palMoOHANBHBIX M YKOHOMHUYHBIX METOJIOB M CIOCOOOB 00pabOTKH, T.€. 0OpabOTKH ¢ HaUMEHBIIUMHU
IIPOU3BOJCTBEHHBIMU OTXOAAMH.

CyniecTByeT HECKOJIBKO BUJIOB 3arOTOBOK:

— COPTOBOM IIPOKAT;

— IITAMIIOBKHY,;

— IIOKOBKH;

— JIATHE.

[IpenMy11iecTBO COPTOBOIO MPOKATA: ABJISETCS IKOHOMUYECKHU BBITOJHBIM TUIIOM 3aTOTOBOK IS
€IMHUYHOTO U MEITKOCEPHITHOTO THMa Mpon3BoacTBa. Henocratku: motepst OOIBIIOro KOJIMYECTBA
MaTepHaa, MOBBIIIEHHbIH H3HOC HHCTPYMEHTA, MIOBBIILICHHOE BpeMsl 00paObO0TKH, B UTOT'H BBICOKas

ce0eCcTONMOCTD U3EIH.
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[IpeuMymiecTBa IITaMIIOBKHM, IIOKOBKHM, JIMThbS: MHHUMHU3HPOBAHbl IIOTEPH MaTepHana,
MOHMKEHHBI HM3HOC MHCTPYMEHTA, COKpalleHHe BpeMeHu oOpaborku. Ilpumensiercs B cpenHe u
KpPYIIHOCEpUMHOM, MacCOBOM THIAaxX IIpOM3BOACTBA. HemocraTtku: TOpOroBU3Ha BCIEACTBUE
HE00X0AUMOCTH pa3pabOTKH U MPOU3BOJCTBA CIELUANBHBIX IITAMIIOB U (GOPM.

B MoeMm ciydyae npuUMEHEHHE COPTOBOIO IIpOKaTa SKOHOMMYECKHM HE BBITOJAHO, TaK Kak
IIPOU3BOJICTBO SBJISAETCS KPYITHOCEPUWHBIM.

CBOIICTBO Marepuaia MOXHO IOCMOTpPeTh Ha cailte «lleHTpandbHBIM METAJUIMYECKUN MHopTady u

ONPEIEIUTh BUJl 3aTOTOBKHU.

[IpuMeHeHHe TUTHS HE LEIECOOOpa3HbIM B CBSI3U € TeM, uro Mmarepuan AK6 He sBisercs
TuTedHbIM ciutaBoM. OH sBisieTcst 1e(OPMUPYEMBIM KOBKHUM CIUIaBOM, B CBS3H C 3TUM MOXEM
IIPUMEHATH KOBKY WJIH IITAMIIOBKY.

JUis M3rOTOBJIEHUS AETalM BbIOMpaeM B KauyeCTBE 3arOTOBKU TOPSYYIO IITAMIIOBKY, TaK Kak
IITAMIIOBKA 110 CPAaBHEHMIO C MOKOBKOW 00OECIeUMBaeT BHICOKYI0 TOYHOCTb 3arOTOBOK M MEHBIIMH

pacxoa metauia (CMOTPH CIIPaBOYHMK TEXHOJIOTa-ManmHocTpoutesis, Kocuaosa, Tom 1, crp.138).

['opsiuast oObeMHasi MITaMIOBKa — 3TO BUA OOpaOOTKM METAJUIOB JaBIICHHEM, MPH KOTOPOM
¢opmMooOpa3oBaHuEe IOKOBKM M3 HAarperod 3aroTOBKM OCYILECTBIJIIETCS C IOMOIIBIO IITaMIIa.
O6opynoBanueM A ropsdel OOBEMHON IUTAMIIOBKM  CIIY)KaT  MOJIOTBI, KPHUBOIIUIIHBIE
ropsiYElITAMIIOBOYHBIE IIPECCHI, TI'OPU30HTAIBHO-KOBOYHBIE MAUIUHBI, THIPABIMYECKHE IIPECCHI,
BHHTOBBIE ITPECCHI U MAILIMHBI IS CIIEHAAIN3UPOBAHHBIX IPOLECCOB IITAMIIOBKH.

bl npeajarar0 MCIoJb30BaTh M3TOTOBJICHUEC IITaMIla HA KPHUBOUIMITHBIX TOPAYCIITAMIIOBOYHBIX

Ipeccax C BBITAJIKUBATCISAAMU, TaK KaK OHU 00ecneynBaroT:

. BBICOKYIO ITPOU3BOIUTENBHOCTH;
. PrOHOMUYHOE YIIPABIICHUE;

. 0e30MacHy0 ¥ 3KOHOMUYHYIO IKCIUTyaTalHIo;

. KECTKYIO CTAaHUHY JJIsl TOYHOCTH 00pabOTKH;

. YBEJIMUEHUE IPOU3BOJUTEIBHOCTH OTHOCUTEIBHO AHAJIOTUYHBIX

MOJI0TOB Ha 35%:;
. CHIDKEHHE 3aTpaT Ha W3TOTOBIICHHE OJHOTO HU3/ICITHSI. Prc. 9 KpHpommmsii

I‘Opﬂ‘lCI.HT&MHOBO‘-IHLIfI mnmpecce
HJ’I&I MOJIYYCHU HITAMIIOBKH JIYUIIIC UCITOJIB30BATh OTKpBITBII\/'I mTaMil,

TaK Kak 3To OyzeT 0ojiee SKOHOMUYECKH BBITOTHBIM, YEM HUCIOIb30BATh 3aKPBITHIN.

3aKkpbIThIE LITAMITBI TPUMEHSIFOTCS AJIs IeTasiel MpocToil (opMbl TUIIA BAJIOB, Ka4aJlOK, PHIYaroB.
Tax ke 1 HUX TpeOyeTcst 6ojee TOYHAs AO3MPOBKA METaslla 3arOTOBKM IS IITAMIIOBKU CBsI3aHa C
JIOTIOJTHUTEIBHBIMU 3aTpaTaMy M3-3a 00Jiee CI0KHOTO HHCTPYMEHTA U MEHbIIECH MPOU3BOAUTEIBHOCTH
npu otpeske. I[Ipu H3rOoTOBIEHHHM 3aroTOBOK TpeOyeTcs HWCHOJIb30BAHUS IPEIBAPUTEIBHOTO H
OKOHYATEeJIbHOTO HITAMIIOB, YTO BEAET K YBEIMUYEHMIO ceOecTOMMOCTH JeTanu. Y u3HOC 3aKphITOro

IOTaMIIOB BBIIIC YEM Y OTKPBITOI'O ITPAKTUYCCKU B JiBa pasa.
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[[ITamMmoBKa B OTKPBITHIX IMITAMITaX Ha KPUBOIIUITHBIX TOpsYemTaMnoBouHbix peccax (KI'TIT)
OGGCHG‘-II/IBaeT HN3TOTOBJICHUE OTHOCUTCIIBHO TOYHBIX ITOKOBOK C MUHUMAJIbHBIM CABUI'OM B ITJIOCKOCTHU

pasbeMa, C MaJibIMU IIPUITYCKAMU U C MOBEIIIEHHOM O CpaBHCHHIO C MOJIOTaMU MMPOU3BOJUTCIIBHOCTLIO.

Jlunuio pa3pema mTammna B HamieM ciydyae Haubosnee 3(()EeKTHBHO pa3MeCcTHUTh IO HIKHEH

INIOCKOCTH ACTaJIHN OJIs1 JOCTHXKCHUA HauOOJIbIIIEH TOYHOCTH M3rOTOBJIEHHUS IITAMIIOBKH.

Ak pazeera wnarind

Puc. 10 pa3menienne 1uHUM pa3bEéMa ITamIa
3.2.5. Pacyer nmorpemrHocTu 6a3upoBaHusi

Jns nanpHelen paboThl HEOOXOIUMO OMPEACIIUTCS CO CXEMOM 0a3upoBaHUs.
CymiecTByeT MIECTh OCHOBHBIX THIIOB 0a3UpPOBAHUS:

* [lo AByM IJIOCKUM MOBEPXHOCTSM,;

* [lo Hapy»KHOW LUIMHIPUYECKON ITIOBEPXHOCTH;

¢ [lo oTBepcTHIO HA TTAJIET] YCTAHOBOYHBIN HHJIMHIPUYECKUN;

* [lo oTBepCTHIO HA MAJIEL] YCTAHOBOYHBINM LIWIMHIPUYECKUN U YTIOP;

* [lo nieHTpOBBIM THE3aM (BaJIbI);

* [lo nBym OTBEpCTHUAM.

B npoekTtupyemMoM TEXHOJIOTMYECKOM MPOLECCE MOBEPXHOCTU JieTald «CTEHKa»
oOpabaThiBalOTCI B OCHOBHOM Ha (¢pe3epHoMm cranke. Ilpu »>TomM gmeranb
yCTaHABJIMBAETCA B CHEIUaIbHOE (Ppe3epHOe MPHUCIOCOOTIeHUE U Oa3upyercs Ha JBa
YCTAaHOBOYHBIX MaJiblia: MWJIMHApUYeckoMy c¢ nauamerpom 10f7 u cpesanHomy c
muametrpoM 10f7. Ho chHawana mpenBaputebHO HEOOXOIWMO MOATOTOBUTH Oasbl, s
CBEpJICHHS 0a30BBIX OTBEPCTHUH, TAK KAK CBEPJICHHUE MBI 0y 1eM BBIMIOJTHATH B KOHAYKTOPE.
COOTBETCTBEHHO TMOJy4aeTCsl, YTO HEOOXOIMMO TMPOU3BECTH pPacyeT MOTPEIIHOCTH
0a3upoBaHUs I IBYX BUJIOB YCTAHOBKHU:

e [lo ABYM IJIOCKHUM MOBEPXHOCTSIM,
* [lo 1ByM OTBEpCTHUSIM.
[lepBblii pacuer mpoBOAMM Ha Oa3upoBaHWE 3arOTOBKM B KOHIYKTOpPE s

cBepiieHus1 6a30BbIX oTBepcThid (Puc.12).
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Puc. 11 Teopernueckas cxema 0a3upOBaHUS JJIs CBEPIICHUS Oa30BbIX OTBEPCTHI

I[J]SI 9TOTI0 HGO6XOI[HMO BBIIIOJTHUTBL PaCCYUTATh CYMMAPHYIO ITIOI'PCIIHOCTD IIPH

g, = /eg + 2,

I7ie, £ - HOTPEMIHOCTh OAa3UPOBAHUS;

00paboOTKe OTBEPCTHUH.

€y — MNOTpCHIHOCTD YCTAHOBKU,

N ecnu Mbl pUHUMAEM 4YTO KOHIYKTOp OyleT MMETh IJIACTUHY YIOPHYIO B
KaueCTBE HAMPaBJIAIONICH 0a3bl U yIOp B BUJE LWJIUHAPUYECKOTO MaJiblia sl ONOPHOM

0a3bl U NPUXBATHI C IKCLIEHTPUKOBBIM 3akuMoM (Puc. 13).

Puc. 12 YcnoBHoe n300pakeHne KOHIYKTOpa ¢ HAIpaBJIsIoOEed U OOpHOM 6a3oi

B cootrBercTBUM ¢ mpuHATOW cxemoi OasupoBanus «[lo aByM mimockum
MOBEPXHOCTSIM» MOTPEIIHOCTh 0a3upoBaHUs IPU 00pabOTKe OTBEPCTU NIl pa3MepOB
«A» 1 «a» OT HampaBJIOMEeH 0a3bl paBHsSIEeTCS HOMIO. s pasmepoB «B» u «b» mpu

yuére oOecreueHus] yriia MEXIy HampaBisonieidd U omopHoi 0a3oit paBhoit 90°,
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MOTPEITHOCTh 0a3upoBaHMs SIBIsSIETCS paBHOW HOMO (CMOTPU CIPAaBOYHHMK TEXHOJIOTA-

matmaoctpoutessi, Kocunosa, tom 1, crp.45, 1adin.18, cxemal).

B stom ciyuae:
E6— 0

4 3HAYCHUC Sy (CMOTDH CIIPAaBOYHUK TCXHOJIOTa-MallTMHOCTPOUTCJIA, KOCI/IJIOBa, TOM 1,

ctp.43, Tab6n.14). Haubonpimmii pazMep neTanu 1mo HopMaid (TEPHeHIUKYISPHO) K

yCTaHOBOYHOH Oa3e paBeH 30MM (cMoTpu Pmc.8). B Tabimiie BbIOMpaeM Kak YHUCTO
o0paboTaHHas, yCTAHOBJICHHAS B IIPUCIIOCOOJICHHUE C IKCIICHTPUKOBBIMH 3)KHMAaMH.
&y=100 mxm = 0,1 MM

€, — IOIPEIIHOCTh NpU 00PadOTKE OTBEPCTHUH.

€y= /02 +0,17 =0,1 Mm

Bropoii pacueT mpoBo M Ha 6a3upOBaHKE 3arOTOBKU JUIsl (PPE3EPHOT0 MPUCTOCOOIEHUS
Ha cranke ¢ YITY. [ns gyero mpumensem meton «Ilo aBym orBepctusim» (Cmorpu

COPABOYHUK TexHoJora-manmuaocrpourens, Kocwioa, Ttoml, ctp.48, Tab0m1.18,

cxemal9).
;:
J—
= | N/
ats <3
6 KN
™y /-\ £y
Eoand \/ 2 x
4 &> 5
T j)\ T 1
7 7z 7
Y A~ e s s s e

Puc. 13 Teoperndeckas cxema 60azupoBaHus JiIs onepanun GpesepHas ¢ UITY

[Tanbupl BHIOMPAIOTCS B COOTBETCTBUU C OTBEPCTUSMM Ha JI€Talld, MOCAIKOMN

910H9/f7. Pacuér morpemHoCcT! MPOU3BOAUTCS IS BEPTUKAIBHBIX W TOPU30HTAIBHBIX

pa3sMEpoB, a IIOTOM paCCUHUTBIBACTCA £ ¢ Ha OIICPAITHIO.
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£p = /sg + &2,

€ ¢ — MOrpelHoCcTs 6a3upoBanus onepanuu ¢ppezepuoit ¢ UITY;
€6 — NOTPEIIHOCTh 0a3UPOBAHUS MEKOCEBOTO PACCTOSHUS;

Ey — NOTPEHIHOCTH 63,3I/IpOBaHI/I}I YCTAaHOBKH ACTAJIH,

g =tana X Ly

tan a — yriioBoe OTKJIOHEHUE MEX]ly LIECHTPaMH OTBEPCTHIA;

Linax — Ta0apuTHBIN pa3Mep JIeTaau 10 BEpTUKAIIN;

Lmax = 384 — gauHa 3arOTOBKH, MM.

Smax2

Smax?

Lmax

Puc. 14 Cxema norpemHocTy 6a3upoBaHus

Smaxl + Smaxz

2L

tana =

S - MAKCUMAJILHBIN 3a30P ITOCAJIKHA IIEPBOI'O OTBEPCTHS;
max1l
Smax? -~ MAKCUMaJIBHBIN 3a30p MOCAJAKHA BTOPOTO OTBEPCTHS;

L — MexxoceBo€e pacCTOSIHUE MEXIY OTBEPCTHUSIMU;

JItst HaXOKACHUS Spqx1 U Sinaxz HEOOXOIMMO BBITIOIHUTH CXEMY MOJIEH

JIOITYCKOB MOCAJIKA B CUCTEME OTBEPCTHUS Oa3MPYIOIIETo 3JIEMEHTA.
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Puc. 15 Cxema nonei 10MMycKOB

basoBslie oTBepcTHs B 3aroToBke auamerpoM 10H9.

@10HQ (+0956)
Dmax = 10,036 mwm;
Dmin = 10 MM,

bazoBbie nmanbliel HA pucnocodiennu guamerpom 10f7.

B107Cy o5

dmax = 9,987 Mwm;
dmin = 9,972 MM,
Smax]_ = Dmax = dmin = 10,036'9,972 = 0,064 MM

B ciyuae ecnu getans 6a3upyeTcs Ha IBYX OJIMHAKOBBIX OTBEPCTUAX S;axi = Smax2:
B unom ciyuae, korja 6a3oBble OTBEPCTUSI UMEIOT pa3Hble HOMUHABHBIE Pa3Mephl,
BBITIOJTHSFOTCSL IBE CXEMBI TTOJIEH JOMYCKOB JJIsI Ka’KJI0T0 HOMUHAJIBHOTO pa3Mepa. B
ATOM CIy4ae S;ax1 ¥ Smaxz OYAYT UMETh pa3HbIE 3HAYCHUS.

B namewm ciyuqae:

Smax1 = ES +ei = 36 + 28 = 64 mxm = 0.064 mm;

Paccrosinue L — Hanbosbliiee MEeXIEHTPOBOE paccTossHUE 0a30BbIX oTBepcTUl (Puc.14),

PacnoJIoKeHO 1Mo ocu X U paBHsAeTCA 367 MMm.
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Ecnu xe manplbl pazHEceHbl IPYyr OT JApyra Mo ABYM OCSIM Kak moka3zaHo Ha (Puc.17)

Toraa JJIMHa paCcCYUTBIBACTCA KaK T'MIIOTCHY34a B IIPAMOYT'OJIbHOM TPCYI'OJIbHHKE.

b=75

a=385

Puc. 16 Haxoxnenus pazmepa L eciu nasbipl pa3HECEHbI IO ABYM OCSIM

L =+a?+ b% =+/38.52 + 752 =84.3 mm;
rie, lJa - TaHreHe yriia nmepekoca 3aroTOBKH, MM;
Lmax = 460 — gauHa 3arOTOBKH, MM.

Smax1+Smaxz __ 0.064+0.064
2L 2X367

tga = =0,00017 mm;
& =tga X Ly, =0,00017 X460 = 0,078 muM;

PaccunthiBaeM morpemHocTs 0a3upoBanus ornepanuu ¢ppezepHas ¢ UITY:

3HaYEHHE Ey (CMoTpH CcipaBOYHMK TeExHOJora-mMammuocrpouress, Kocuiosa, Tom 1,

ctp.43, Tabdn.14). Haubonpimmii pazMep AeTand Mo HOpMaid (TMEPICHIUKYISPHO) K

ycTaHOBOYHOHN 0a3e paBeH 30mMm (cMmoTpu Puc.8). B tabmuie BhIOMpacM Kak YHCTO
oOpa0oTaHHas,  yCTaHOBJIEHHass B  MPHUCHOCOOJIEHWE ¢  MHEBMAaTUYECKUM
(ruapaBIMYECKUM Y HAC) TPUBOJOM

gy =65 MM = 0,065MMm;

€¢ - IOTPEITHOCTh Oa3upoBaHUs IIPU Ppe3epOBaHUM, MM:

£y = \/sg +e2 = \/0,0782 +0,0652 =0,1 mm;

OO01mast MOrpenrHOCTh H3TOTOBJICHUS ACTAIIH:
Eoom = & T &y = 0,1+ 0,1 = 0,2 mm;

Tabmuma 8. [IpoBepka roMHOCTH U3TOTOBIECHUS Pa3MEPOB JIETAIH B CPABHEHUH C TOTPEIIHOCTHIO
0a3upoBaHUS
HomunannHBIN
pazmep

KBaJIUTCT JAO0ITYCK IOrpCIIHOCTD TOAHOCTH
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460 h14 -1.55 0.2 TOJicH
120 h14 -0.87 0.2 roJicH
52 H14 0.84 0.2 roAcH
46 h14 -0.62 0.2 TOJICH
26 H14 0.52 0.2 roJieH
3 h14 -0.25 0.2 TOJICH

BbIBOJ, MOrPEMIHOCTD YIOBIETBOPSET TPEOOBAHUSIM U3TOTOBJICHUS JETANH.

3.2.6. PacyeT npunmycKoB U HANIYCKOB

B oTOM nyHKTE CleqyeT IaTh XapaKTEPUCTUKY PA3IUYHBIM METOJAM pacyera
IIPUITYCKOB. [IprBecTH METOIMKY ONpeeNeHNs IPUITYCKOB.

Ha o1Hy IOBEpXHOCTB pacCUUTATh BEJIMYNHY IIPUITYCKA AaHATUTHYECKUM METOO0M,
Ha BCE OCTAJIbHBIE IIOBEPXHOCTU CTATUCTUYECKUM METOAO0M

AHaTUTHYECKUN pacyeT MPUIYCKa Ha CTEHKY pa3MepoM 3 MM.

I[JIH pacucTa IIPUITYCKa ITOKOBKH, BBIIIOJTHECHHOU mMTaMIIOBAHUCM, HGO6XOI[I/IMO

ONpENENuTh Maccy IIOKOBKM BblOMpaeM kodpduument K, nns omnpeneneHus

OPUEHTUPOBOYHOW pacueTHOW Macchl mokoBku (Cmorpu 'OCT 7505-89 I'pynma BO3
MEXTOCYJIAPCTBEHHBIM1 CTAHIAAPT [TOKOBKUA CTAJIbHBIE
IIITAMITIOBAHHBIE, ctp.24, Ta6:1.20). Beioupaem K, u3 rpynmst 1.1 ¢ npsimoii ocbro

ot 1,3 no 1,6, 6epem cpennee 3nauenue K, =1,45.
PaccuuThiBaeM mpuOIU3UTENBHYIO MacCy TOKOBKH Gy
Gy = K, X G, = 1,45 X 0,687 = 0,996 kr.;
G, — macca aeranu 0,687 kr.
Heo0xoammo BEIOpATh CIIOKHOCTH MOKOBKU C, KOTOPBIN PacCUNTHIBACTCS:
C=Gy/ Gq;i

Gy — Macca mpocToit purypsl, B KOTOPYIO BIMCBIBaeTCs NOKOBKA. CyIlecTBYeET

ABa MeToza HaxoxkaeHus G,
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g 3TOoro HE0OXOAUMOTo pazouTh (GopMy neTanu Ha 3JIEMEHTapHble (QUTYpHI U
paccuuTarh UX 00BEM M YMHOKUTH Ha TUIOTHOCTD JIJIS1 TOJYYEHHS MACChI 2JIEMEHTAPHOTO

3JIEMEHTA. DJIEMEHTBI CYMMHUPYEM HUJIN BBIYUTACM H I10JIy9acM MACCY ITIOKOBKH.

- — ., ;T ~ ; 5
e 2 3 — 5 ‘

¥ /’f '
I_- 7 7 4

Puc. 17 Haxoxnenus pasmepa L eciu masbIisl pa3HECEHbI IO ABYM OCSIM

* Ilepsslit ciocod npeacTapiseT U3 ceds HaxXOXKIACHHE MacChl MPocToil purypsl Gy,
Kak 00bEMa 3yieMeHTa ¢ MPUOIM3UTENBHBIMU TPUITYCKaMU 2 — 3 MM B KaxIyIO
CTOPOHY ¥ YMHOXEHHbIE Ha IJIOTHOCTh MaTtepuana Ro. IlnoTHoCTh MaTepuana R,
OepeM W3 CBOWCTB MaTepuaja OMUCAHHBIX BHIINIE B pasjene «XapaKTepUCTHKU

Marcpuraia AC€Tajlnu U €Tro CBOMCTBaY.

Haxoxnenue maccel 1 anementa Gy

Gyr = (aymHa + (2 X 2)) X (mupuna + (2 X 2)) X (BbicoTa + (2 X 2)) X R,;
Gy = (460 +4) x (104 + 4) X (30 + 4) x 0,00285 = 4855.85 rp.

Haxoxnenne wmaccel 2 amemeHta Ggp (cmocoObl  HAXOKICHHS — IUIONIAIHA
TPEYTOJILHUKA)

Gy = % X (pnuHa + 2) X (BbIcoTa TpeyroJbHUKA + 2) X (BbicoTa + (2 X) X R,;
Gyz =3 X (112 +2) X (16 + 2) X (30 + (2 X 2) X 0,00285 = 99.42 rp.
Haxoxaenue macce 3 aiemenTa Ggps
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Gypz = Gy

Haxoxxnenue maccol 4 snemenTta Gy

Gysa = (aymHa + (2 X 2)) X (mupuHa + (2 X 2)) X (BbicoTa + (2 X 2)) X R,;
Gpa = (45+2) X (16 +4) X (30 + 4) X 0,00285 = 81.98 rp.

Haxoxnenne w™accel 5 oamementa Ggs (cmocoObl  HaxOoXIeHHWS —IUIONIAIA
TPEYTOJLHUKA)

Gys = % X (puHa + 2) X (BpIcOoTa TpeyroJbHUKA + 2) X (BbicoTa + (2 X) X R,;

Gys = % X(32+2)x(16+2)x(30+(2%x2))x0,00285 = 29.65 p.
Haxoxnenue maccel 6 anemenTa Gy

Gye = (mymHa + 2) X (mmpuHa + (2 X 2)) X (BeicoTa + (2 X 2)) X R,;
Gye = (45+2) X (16 +4) x (30 +4) X 0,00285 = 81.98 rp.

Haxoxnenue maccel 7 anemenTta Gy
Gy7 = (mymHa + (2 X 2)) X (mupuHa + 2) X (BeicoTa + (2 X 2)) X R,;
G¢7 =(418+4)x (16 +2) x (6 +4) x 0,00285 = 216.48 rp.

Haxoxnenne maccol 8 u 10 snemenTa Ggg 1 Gg1o (CIOcoOBI HAX0X/ICHHS TIIONIAIN
TPEYTOJIbHUKA)

Gy = % X (pnuHa + 2) X (BbIcoTa TpeyroJbHUKA + 2) X (BbicoTa + (2 X) X R,;
Gyg = % X (B84+2)x(7+2)x(104+ (2 x2))x0,00285 = 13.85 rp.

G¢10 = G¢8
Haxoxnenue maccol 9 anementa Gy
Gy = (mmmHa) X (mupuHa + 2) X (BeicoTa + (2 X 2)) X R,;
Gyo = (50) X (7 + 2) X (104 +4) X 0,00285 = 138.51 rp.

Haxomaum maccy nokoBku Gy,
Gq)g = G(l)l + G‘bz + G¢3 + G¢4 + G¢5 - G¢)6 + G¢7 + G¢)8 + Gq)g + Gd)lO;
Goo = 4.856 + 0.099 + 0.099 + 0.082 + 0.03 — 0.082 + 0.217 + 0.014 + 0.139 +

0.014 = 5.468 «r;
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* Bo Bropom s HaxoxaeHust Gy mbl ctpoum B CAIIP «Komnac» moznens Ha 2 — 3
MM OOJIBbIIIE B KAyl CTOPOHY TabapuUTHBIX pa3MmepoB aetanu. [IpucBanBaem
MaTtepuall JeTalii Kak B uepTexe u npocuntbiBaeM MI[X. Tam Mbl mosrygaem Bec
npocToii (purypsl (mapasuiesenunea) B rpaMMax.

[TepeBonum Gy 3 rpaMM B KMJIOTPaMMBI:

Puc. 18 ODM/I nmokoBk#H [y1st pacuéra e€ Macchl

Macca nocne 3amepa cocrasisieT G3=5,325 kr

M3 5TOro MokHO cJiennaTh BBIBOJ, UTO HcIojib3oBaHusa CAIIP naér Goyee TOUHBIN

pe3yJbTar.

Gy 5325

G. 0,996
= = 0,187 xr.

BreiOupaeM CI0XKHOCTh 3aroToBKM H3 4deTbipex KoddouiuearoB C (Cmorpu

CIIPABOYHHUK TexHoJiora-mMammmaocrpouresast, KocwioBa, tom 1, c¢1p.145, BHU3Y

crpanwiibl). Beioupaem ko3 durment or C3 ot 0,16 mo 0,32.

Tabmuma 9. JlaHHBIE, TOTyYSHHBIE TP PacdyETe MPUITyCKa aHATUTHYECKIM METOIOM

Ilepexon IT PacueTHble mapamMeTphl ,MKM
Ksanurer A Rz h p £ Zmin Znom
TOYHOCTH
0. | TammoBanue 16 +:§§ 80 150 894 - - -
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®pesepoBaHue

1. 15 -400 32 50 54 136 | 1260 | 2460
4EepHOBOE
®pesepoBaHue

2. 14 -250 125 50 2.7 136 | 272 922
YHCTOBOE

A— JOITYCK (CMOTDI/I CIIPAaBOYHUK TCXHOJIOTAa-MAIIlIMHOCTPOUTCIIA, KOCI/IJIOBa, TOM 1,

ctp.146, 1a6:1.23), mogOupaem UCTOIB3ys Maccy MOKoBKH G,=0,261 Kr u cMmernraeMcs B

npaBo 10 Cl mo mpsiMOi, a OT Hee cMellaeMcsi M0 HAKJIOHHOW 10 TMepecedyeHus K
koad¢unuenty C3 mepememiaeMcsi MO MPSMOM 70 CTOJNOLA COOTBETCTBYIOLIETO
PaCIIUIIBIBAEMOTO 3JIeMeHTa pa3Mepa mokoBkU (Jlo 50 Tak kak y Hac paccuUThHIBAEMOE

pedpo 3mMMm).

Rz - mepoxoBatocth m h - rimybmna nedexrtHoro ciost mist 3arotoBku (Cmotpu

CIIPABOYHMK TexHoJiora-Mamuuocrpoutenss, Kocwnoa, tomM 1, crtp.186, Tabiu.12),

ompenenseTcs 1mo macce mokoBku G,=0,261 kr, uro jnexuT B npeaenax ot 0,25 no 4 kr.

Bri6panu Rz =160 mxm, h=200 mMxwm;

Rz - mepoxoBarocte u h - riyOuHa aedexTHOro cios mocie obpaborku (Cmorpu

CIIDABOYHUK TexHoJiora-Mamuuocrpourens, Kocwnosa, tomM 1. crtp.188. T1a061.25),

orpezesnsieM Mo crnocod0y oOpabOTKKM M KBAJTUTETY TOYHOCTU B paszzaene «Ppuaru», B
HaIleM ciry4yae yepHoBoe (pesepoBanue o 12 kBanmurery. Boiopanmu Rz =32 mxm, h=50
MKM. st urictoBoro B3suin ¢pezepoBanue no 11 kBamurery. BoiOpamu Rz =10 mkmM,

h=15 mxwm; Bce HaliieHHbIe JaHHBIC 3aHOCHM B Ta0IHILy 9.

P, - npocTpaHCTBEHHOE OTKIIOHEHHUE 3arOTOBKH

Po = + PE+Pé

rac¢ px — KOpO6JICHI/IC 3aroTOBKHM, MKM (CMOTDI/I CIIPABOYHHUK TCXHOJIOI'a-

maruaocTpouTens, KocuioBa, Tom 1, crp.186, T1a6m.17); ompenensercs 1o

HanOOJIBIIIEMY pa3MeEPy 3aroTOBKH U KaK MOBBIIICHHOW TOYHOCTH COTJIACHO TouHOCTH T4

Px = Lkop=0.5 MM;

Pev — CMCIICHUC IITAMIIOB MKM; Onsarp BO3BpalacMcs K Ta6J'II/II_IC ((I[OHYCKI/I Ha

HN3IrOTOBJICHUA ITOKOBOK. (CMOTDI/I CIIPABOYHHUK  TCEXHOJIOTa-MAallIMHOCTPOUTECJIA,
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KocunoBa, Tom 1, c1p.146, ta6m.23) Ucnoms3dys maccy mnokoBku G,=0,261 kr u

cMmeniaemcs B Ternepsb BiieBo 10 C1 mo npsimMoii, a 0T Hee cMelaeMcs 1o HaKJIOHHOM BJIEBO
no mnepeceueHuss k koaddumuenty C3 mnepemermiaeMcss 1o MOpSIMOM 10 CTOJIONA

«CMEIICHUE» TAE YKAa3aHO HAIlE 3HAYEHUE Pcy=0.3 MM.
ITepeBoiuM 3HaYCHUS U3 MIJJTUMETPOB B MUKPOMETPHI.

P« =0,8 = 800 MKM.
Pen =0,4 MM = 400 MKM

pi_1 = V800*+400% = 894 MkM

JlanHoe 3HaveHwue p;_; ObuIo HalaeHo It «0» nepexona «llltammnoBanue.

JI71s IoCIe IyIOIIKX MEePEeXO0A0B HIETCS 10 hopmyJie

pi = Pi-1 * Ky,

rne Ky — koadduuuent yrouneHust sneMeHTOB (CMOTpU CHPAaBOYHHMK TEXHOJIOTa-

matmvHoctpoutest, Kocunosa, tom 1, ¢ctp.190, Ta6:1.29).

Ky1 = 0,06 — naitnen s «1» nepexona «Ppe3epoBaHue YEPHOBOEY;

Ky = 0,05 — naitnen mis «2» nepexona «Ppe3epoBaHUE YUCTOBOEY;

p1 = 894 * 0,06 = 54 mxm
p, = 54 *0,05= 2,7 Mkm

Eo6uy - NOTPENIHOCTD 0A3UPOBAHKS PACCYUTHIBAIIACK B TIPEJBIIYILIEM Pa3jielie, 3TO

3HAUYCHUC ABJIACTCA CAMHBIM IJI BCEX MEPEXOI0B (PGSVJ'IBTaT pacycTa NOIrpCIIHOCTHU

0a3upOBaHUS);

Eo6m =200 MKM

Znom - HOMUHAJIBHBIN IPUITYCK HA CTOPOHY;

Zmin — MUHUMAaJIBHBIN IPUIYCK Ha CTOpOoHY. Omnpenensercs no GpopmyJie:
Zmin = Rz;_1 + hi_y +piq + &,

rae Rzi.; — mepoxoBaTocTh MOBEPXHOCTHU MOCTE MPEABIIYIIETO MEPEX0aa, MKM;
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hi.1 — TiTyOMHA AEPEKTHOTO CII0S ITOCIIE IPEIBIIYIIEr0 MEPEX0/1a, MKM;
Pi-1 — MPOCTPAHCTBEHHOE OTKJIOHEHUE TOCIIE MPEIBIAYIIETO NEPEXOA, MKM.
Onpenensercs o ¢popmye

€j — HOIpCIIHOCTb YCTAHOBKH HA JJaHHOM IICPEXOC, MKM.

Jist mydiero moHUMaHus pacdera (popMyIibl npuiiarato rpaguueckuii aropuTM
pacu€Ta MUHIMAaJILHOTO TIPUITYCKa Ha CTOPOHY IS «I mepexoaay. ['padudeckuit

AITOPUTM B KypCOBOM IPOEKTE NPUBOAUTH HE HAJIO.

Rz h p £ Zmin

80 150 894

136
32 50 54 1260

Puc. 20 Anroputm pacdera 1 mepexopa B3TOro 1o tadbaure 9

Zmini = 80 + 150 + 894 + 136 = 1260 Mxm

Rz h p I3 Zmin

80 150 894

32 50 54 136

1260
— P — >
| 136
12.5 50 2.7 |\ 272
«_

Puc. 21 Anroputm pacueta 2 nepexoja B3sTOro mno rabnuue 9
Zming = 32+ 50 + 54 + 136 = 272 Mkm
Jlanee BBINIOJIHSIEM PACYET HOMUHAIIBHOTO MPUITYCKa HA CTOPOHY ISl «1 mepexonay.

Zyom = Zmin +4i_1;
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+800
80 150 894 - - -
-400
1260
-400 32 50 54 136 2460

-250 12.5 50 2.7 136 | 72 022

Puc. 19 Anroput™ pacuera Z gy, 1015 1 niepexoja B3sSToro mo tadiuie 9

A;_4 - paccunTbiBaeTcs 0€3 ydeTa 3HaKOB, [10 MOJIYIIIO.
A;_1=[(+800) + (—400)] = 1200 mMkM;
Zyom1 = 1260 + 1200 = 2460 mxmMm;

BrinonHsiem pac4éT HOMMHAJIBHOTO MIPUITYCKA HA CTOPOHY JJISL «2 TIEPEX0aar.

A Rz h P £ | Zmn | Zum

+800

80 | 150 | 894 | - ; ]
-400
-400 1260

32 50 54 1136 2460
-250 272

125 | 50 | 27 | 136 922

Puc. 20 Anroput™ pacuera Z gy, 4015 2 TIepexo/ia B3sATOro mo tadiuie 9
Zyomz = [—400] + [—250] + 272 = 922 MkM;

OmnpenenseM 00IIMIA TPUTTYCK:

Zo6w — OOILIMI MIPUITYCK , MM, OIIpesiesisieTcsa 1o popMmyiie

Zo61u = 2% (ZHOMl + ZHOMZ);

Zoou = 2460+922 = 3382 mxm = 3.382 MM
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OmnpenenseM NpUITyCK Ha PeOpo 3 MM.
Lpaca — pacuE€THBIN pa3zmep

Lpaca = 3+2*3.382 = 9.764 mm

OxpyrasieM pacd€THBINA pa3Mep A0 1enoro u npuanmaem 10 Mmm. Pasauity, Mexmy
NPUHATBIM M PacuéTHBIM pa3Mepamu, paBHyto 0,236 MM, n00aBisieM K YEPHOBOMY

MPUITYCKY.

[Tpumyck Ha yepHOBYIO0 00paboTKy o 15 kBamuTeTy coctaBui — 2,696 mwm;
[Tpumnyck Ha yrcTOBYIO0 00paboTKy 1o 14 kBaymmteTy coctaBui — 0,804 mMm.

Onpez[enﬂeM IMPOMCIKYTOYHBIC Pa3sMCpPhbI C IIPCACIbHBIMN OTKIIOHCHHUAMMU:

Tabmuna 10 - mpoMeKyTOUHBIC pa3Mephl C MPEACIIEHBIMU OTKJIOHCHUSIMA

[Tepexon KBanurer [IpomexxyTouHbIl pazmep [Ipunyck
3aroroBka 16 10.0.0 -
1 yepHoBas 15 4,608.0.48 2,696
2 yucTOoBad 14 3-0.25 0.804

OO0t MPUITYCK COCTaBISIET — 3.5 MM.

CocrapisieM Ta0nMIy pa3MepOB 3arOTOBKH.

Tab6muma 11 — Pa3meps! Ha feTaiu U Ha 3aTOTOBKE

Pa3mep Ha neramm \ Pa3mep Ha 3aroToBKe
OxBaTbIBaeMbIE
460 467
120 127
108 115
46 54
39 46
23 30
62 69
45 52
104 111
3 10
OxBaTkIBaIOIINE
0?26 019
052 045
OJHOCTOPOHHUE
R10 R13.5
R3 R6.5

52



BreiBoa: uWcnonp30BaHHME aHAJIMTUYECKOTO MeETOJa TO3BOJIsieT Ooyiee TOYHO
ONpPEAENUTh BEIMYMHY TMPHUIYCKOB [UIsi HA3HAYEHHOTO MapuipyTa o0pabOTKH.
PaccunTaHHbple NPUIYCKM MO3BOJSIOT MOJYYUTh OOJee CTa0WIbHOE, KaueCTBEHHOE
M3rOTOBJICHUE JI€Talel, COKPATUTh KOJUYECTBO OTXOJOB, YBEINYUTh KOIPPHUIMEHT
UCIIOIb30BaHUA MaTepuaia, T.K. 3TOT METOJ CIEAYET IPUMEHATh B KPYITHOCEPUMHOM U
MacCOBOM IIPOU3BOCTBE.

Bp10op HanyckoB

Benuuuny yrioB HITaMIIOBAHHBIX MOBEPXHOCTEW ompenensieM u3 Tadmuinl 12

3aBUCHUMOCTH yTJla HAKJIOHA OT BBICOTHI HITaMHyeMOﬁ IMOBECPXHOCTHU PHUC. 24,

Tabnuma 12. 3aBUCMMOCTH yIjila HAKJIOHA OT BBICOTHl M JUIMHHBI MOBEPXHOCTH IITAMIIyeMOM
MMOBEPXHOCTH

[IITamrioBKa Ha MOJIOTax U MEX. [IITamrioBka Ha MeX. Mpeccax ¢
a/B npeccax 0e3 BhITAIKUBATENS BBITAJIKUBATEIIEM

a b a b
1o 1 5 7 2 3
1-3 7 10 3 )
3-4.5 10 12 5 7
45-6.5 12 15 7 10
cBbIIe 6.5 15 15 10 12

=1

ds

Puc. 21 Pacnionoxenue yrios a ub, pasmepos a u B

Jmuna netanu 460 mM, mupuHa geranud 120 MM, BeicoTa pedpa, pa3aesstoniero
KapMaHnbl 27 MM, BeicoTa péoep kapmanoB 20 mm. Tommuaa pedep 3 Mm. CaMoe BBICOKOE
pedpo 27 MM u umeet aiuHy 104 mMm, mupuny 3mm. PeOpo Ha 0OpaTHO# CTOpOHE AeTalu

16MM 1 muHOM 449MM, muprHO#i 3MM (CMOTPH YepTek AETAIH).

Hcexons u3 3TuX nmapameTpoB pacCuuTaeM yrisl a u b.

Tabnuma 13. Pacyer yrnos HakiioHa a U b

Pasmep a Pasmep B a/B a b
27 10 2.7 3 7
20 10 2 3 7
16 10 1.6 3 7
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27 104 0.25 2 3
20 490 0.04 2 3
16 449 0.03 2 3

Teneps paccuuTaeM paauyca CKpyIJIGHHsS Ha 3aroTOBKE MOJNb3ysAch Puc.25 u

tabnurei 14.

-

-

OTCyTCTEfET

Puc. 22 BennunHa paguyca B 3aBUHCHMOCTH OT BBICOTBI TOBEPXHOCTH

Tabnuma 14. Benuunna paanyca B 3aBUCUMOCTHU OT BBICOTHI HA JUITUHY

- r 8 MM nipu h/B R B MM nipu h/B

<2 2-4 >4 <2 2-4 >4
1o 15 15 15 2 4 5 8
15-25 15 2 2,5 4 6 8
25-35 2 2,5 3 5 8 10
35-45 2,5 3 4 6 10 15
[Tponomxenne Tadmump! 14. BennunHa paguyca B 3aBUCHMOCTH OT BBICOTHI Ha JUTUHY
45 - 60 3 4 5 8 12,5 20
60 - 80 4 5 6 10 15 25
80 - 100 5 6 8 12,5 20 35
100 - 130 6 8 10 15 25 40
130-170 8 10 12,5 20 30 45

Tabnuma 15. Pacuer paanycoB y OCHOBaHHUSI U TOPIIOB pedep

h B MM B B MM h/B r R
20 460 0,04 1,5 4
27 10 2,7 2 5
16 419 0,03 1,5 4

Bribupaem BenuuMHY pajnyCcoB B 3aKPBITHIX YIJIaX 3aroTOBKU. [l KpyHHBIX

neranedt B 3 — 4 pasa, 1 CpeAHUX U MEJIKUX B 2 — 3 pa3a Oojbliie, yeM Ha JeTaju.

Bremnue paanyca yBCIIMYMNBAIOTCA HA BCIIMYHUHY IIPUITYCKA Ha CTOPOHY.

Ha neranu Benuuuny paanycoB B 3akpbIThiX yriiax R10, Ha 3arotoBke Oynem

nenath R20.
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3.2.7. Boinmostnenune 9M/I 3aroroBku

B kauecTBe 3arotoBku /i aetann «CTEHKa» Mbl paHee ONpeAeTHIn, YTo OyaemM
UCIIOJIb30BaTh «IITAaMIOBKY». [ €€ MoaenmnpoBaHusl Mbl HCIIOJIb3YEM rOTOBYIO DM/,
HO IIOJHOCTBIO yOMpaeM C Hee BCE CKPYIVIEHHS M COINpPSIKEHHs Ha MEPEeCceUEHUsX

noBepxHoctel (Puc. 26).

Puc. 23 DM/I 6e3 ckpyriieHul nepecekarouuxcsi IOBEpXHOCTEH

Crnenyromum 53TarioM HauyWHAaeM K KaXXJI0M MOBEPXHOCTH JETalu MPUOABIATH
IIPUITYCK, UCITOB3YS I ATOro KomaHay «lIpuaaTe TonnmHy» ¢ BENIMYUHOW IPUITYCKa
3.5mm. XKenaTtenbHo paboOTaTh C KaXKJI0M MIOCKOCTBIO B OTAEIBHOCTH, 3TO YMEHbBILIACT

IAHCHI MOJIYYUTh MOJAEIb C HAPYIICHHON TOTIOJIOTHUEH.

Puc. 24 BeiOop noBepxHOCTeH 1 100aBIeHNE TPUITYCKa

TakuMm MeTo0M 100aBJIsIEeM IPUITYCK HAa BCE TTOBEPXHOCTH JCTAIIH.
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Puc. 25 DM/I ¢ npunyckaMu 1Mo BCEM MOBEPXHOCTSIM.

[Tocne maumHaem n00aBIATH HAMYCKH KOMAaHAOW «YKIOH», K TOBEPXHOCTSIM
npunycka Ha OMJI. Benuuunbsl HanyckoB Oepém u3 Tabauma 13. Paboraem Tak ke
WHJIUBUAYAJIBHO C KaXKJ0M MOBEPXHOCTHI0. ClieIuTe BHUMATEIHHO 32 pa3MepaMu yIJIOB

JUIst pedep pa3HOM BBICOTHI U PACIIOJIOKEHHUS, BHEITHUX U BHYTPEHHHUX.

Puc. 26 Jlo6aBneHue HaImycKOB K KaX/10i MOBEPXHOCTH MIPUITYCKA.

Puc. 30 Bug DM/] ¢ Hallo>)KeHHBIMH HaITyCKaMHU.
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Crnenyromuii 3tanm paOOThl, 3TO HAJOXKEHME CKPYIVIEHMH Ha conpsaraeMble

noBepxHoctu OMJI. Ckpyrnenuss Oepem u3 Tabimikl 15. CrnepBa HakKIaJIbIBaeM

CKPYTIJICHUS BEPTUKAJIBHEBIC, 4 IIOTOM I'OPU30HTAJIBHBIC COIPATAIOIHUEC ITOJIOTHO X CTCHKH.

Puc. 31 Hanoxxenue BepTUKaIbHBIX CKPYIJICHUH.

[Tocne ckpyrienust Bcex He0OXOUMbIX oBepxXHOCTeN DM/I, mosryyaeM roToByro

MOJ€EIb 3aTOTOBKH IITAMITIOBKOM aeTaimu «CTEHKa.

Puc. 32 'oToBasg MOIENb 3arOTOBKY IITAMITOBKO.
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3.2.8. BbinoJiHeHHe YepTe:Kka 3aroTOBKHU
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3.2.9. AHAJIN3 TeXHOJOTHYHOCTH

JInst aHanm3a TEXHOJIOTMYHOCTHU JIETANM AeTCs KOJIMYECTBEHHAS! U KAYECTBEHHAs
OLICHKA.
[IpuMeyanue: B KypcCOBOM MPOEKTE B 3aroJIOBKaX HE MUCAThH “‘KOJUYECTBEHHAs U

“kadyecTBEHHAs XapaKTEPUCTHUKA.

TexXHOTOrMYHOCTh — 3TO OoaHa M3 KOMIUICKCHBIX XapPaKTCPUCTHUK TCXHUYCCKOI'O
YCTPOﬁCTBa, KOTOpasa BbIPAXKACT y,ZIO6CTBO CTro MMpOU3BOACTBA, PCMOHTOIIPUI'OJHOCTL U

OKCILTYyaTallUOHHBIC Ka4CCTBA.

JIns KOJNMYECTBEHHOW OILICHKU TEXHOJOTMYHOCTH KOHCTPYKIIMU TPOBOJIUTCS
pacuer ko3¢ dunueHToB TexHonornyHoctd: Krt.0., Kmr., Ky.s., Ku.m., xoropsie
CPaBHUBAIOTCSI CO CPETHUMU HOPMATUBHBIMH 3HAYCHUSIMU 3TUX KOA(DPUIIUEHTOB.

B pesynbrate Takoro cpaBHEHUS OMNpEACIsSeTCs, YTO B KOHCTPYKIMH JCTaJIH
CYIIECTBEHHO OYJEeT BIMATH Ha TPYJAOEMKOCTh U3TOTOBJICHUS (BBHICOKHE TPeOOBAHUS 11O

TOYHOCTH); MOTPEOYET UCTI0JIb30BAHUSI CTAHAAPTHOTO UJIH CIIEIIMAIBHOTO HHCTPYMEHTa?

KonuuectBeHHas OOCHKA PaCCUYHUTBIBACTCA 110 CIACAYIOIINM ITOKa3aTCIIsAAM!

Koaddunment Tounoctu 06padboTku onpenensercs mo popmysie:

Km.u. :1—L

Acp
['ne: A¢p — cpeHuil KBaIUTET TOYHOCTU 00pabOTKH orpenesnsieTcs no popmyiie

4 =2Ani =5*n5+6*n6+7*n7+ ....... +15*n,+16*n,, +17*n,,
73, N +Ng + N, +......Nyg + N + Ny,

I'e: ni-uuciio pa3mMepoB uepTeka COOTBETCTBYIONIUX KBATMTETOB TOYHOCTH
Ecnu 3nauenue koadduimenta TouHoctH Oonbiie 0.5 geTanh  cuuTaeTcs

TEXHOJOTMYHOM, U HETEXHOJIOTUYHOMN €CJIM MEHBIIIE.

ITPUMEP: Onpenenenne Ky,

3
7

J2ht1

47h12

Puc. 27 Tlpumep netanm


http://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BC%D0%BE%D0%BD%D1%82%D0%BE%D0%BF%D1%80%D0%B8%D0%B3%D0%BE%D0%B4%D0%BD%D0%BE%D1%81%D1%82%D1%8C

o2 An _1*1141*12+4*14 79

= =13.1
73, 1+1+4 6
Kmuu. zl—i zl—i =0.92
Ap 131

- onuH pasmep 1o 11 k8. (32h11)
- oxuH pa3mep 1o 12 xB. (47h12)

- 4YeTbIpe pa3Mepa 1o CBOOOIHBIM pazMepaM NpuMepHO 14 kBanuTeT (4 CTEHKU B pa3Mep 3MM)

Taxk xak K;4=0.92 > 0.5, MOxHO yTBEepKIaTh 4TO JA€Tah MO KOAPPUIIUEHTY TOYHOCTH TEXHOJIOTHYHA.
ITPUMERP: pacuera kosdppuimenta rounoctu mst geranud «CTeHKay.

Ecmu koaddurimenT rounoctu 6osbie, yeM 0,5, To JeTallb CYUTACTCS TEXHOJIOTUIHOM.

M Ani  14*48+12*2  672+24 696
=20 _ - —2°=13,9

A = =
P vy 48+2 50 50

1
K:o=1- E=0,92 > 0,5 => neranp mo KO3PGUIUEHTY TOYHOCTH TEXHOJIOTMYHA.

KoadduumeHT mepoxoBaTocTu onpeaensercs mo hopmylie:

— XBni
T Yni

u

Bep - cpennmii knace mepoxoaroctd (CMOTPH KJIace IIEPOXOBATOCTH MPUIIOKEHHE 2).

Ni — gucio HOBerHOCTefI COOTBCTCTBYIOIIMX KJIACCOB MICPOXOBATOCTH.

Ecmu koaddunuent mepoxoBaroctu Oombie yeM (.16, TO neranb cUWTacTCs
TEXHOJOTUYHOM.

ITPUMEP: Onpenenenue Ky

OObpaTtumcs K IpeaplIyleMy npuMepy, nokazaHHoMy Ha Puc.24, rae Mbl yBUANM:

- omuH pasmep mo 11 xB. (32hl1), ¢ mepoxoBatocThio Ral.6 coorBercTByrommii 6 Kiaccy
IIIEPOXOBATOCTH,

- omuH pasmep mo 12 kB. (47h12), ¢ mepoxoBatocThto Ra2.5 coorBercTByrommii 6 Kimaccy
IIEPOXOBATOCTH;

- YeThIpe pasMepa 1o CBOOOIHBIM pa3MepaM MpUMepHO 14 KBamuTeT (4 CTEHKH B pasMep 3MM), €

IEpOXOBAaTOCTHIO Ra3.2 cOOTBETCTBYIOMUH 5 Kiaccy IepOXOBATOCTH,;
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B.. = YBni _ 6%2+5%4 _ 32 — 533

P v 2+4 6

Ky=—=—=0.18
Bop 533

Taxk kak Ky=0.18 > 0.16, MoXHO yTBEp)KIaTh 4TO JeTaldb MO KOAI(PPHUIMEHTY IIepOXOBATOCTH

TCXHOJIOITHNYHa.

I[TPUMEP: pacuera ko>dpdunuenta mepoxosaroctu ajis aerain «CTeHKay.

Bep- cpenmnii kimace mepoxoBaToCTH.

NI — 4KCII0 MOBEPXHOCTEN COOTBETCTBYIOIIMUX KJIACCOB HIEPOXOBATOCTH.

Ecnu koaddunment mepoxosaroctu Oosnblie, yem 0,16, To geTanb cuUTaeTCsl TEXHOIOTUYHOM .

1
Ku = s = 0,2 >0,16 => netanp mo k03)pPHUIHEHTY IEPOXOBATOCTH TEXHOJIOTHYHA.

KoadduimenT ynudukanmm KOHCTPYKTUBHBIX 3JIEMEHTOB OIpeAeseTcs 1no Gopmysie:

Kyos. ===
y Q

rne, Qy, —4YUCIO YHU(PHUIMPOBAHHBIX KOHCTPYKTHBHBIX JIEMEHTOB jaeTanu (Qackw,
asbl, pajinyca COMPsHKEHUs, OTBEPCTHSI, PE3bOBbI).
Q, —o0111ee YMCI0 KOHCTPYKTUBHBIX 3JIEMEHTOB

Ecnmu 3nauenne koddduiuenta yHudukanuu Oomnpine 0.6 netanb cuuTaercs
TEXHOJIOTUYHOM.

[Ipumep: Onpenenenns Ky..

Puc. 28

1. dertbipe packu 4*45 rpan. — Bce hacku yHUPUITUPOBAHBI,
2. R4 — paamyca comnpspkeHHs B KapMaHax (TOpPH30OHTaJIbHAs IUIOCKOCTh) — BOCEMb pa3MepoB (2

KapMaHa 110 4eThIpe paanyca) - Bce YHU(DHUIIMPOBAHBL;
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3. amemeHTol 3, 4 u 5 — R3 m R8 pamuyca compsukeHuss B KapMaHax U péOpax (BepTUKaIbHas
IJIOCKOCTh) — JecsATh pa3MepoB R3 (BoceMb B kapmaHax u jaBa Ha péOpax) u naBa pazmepa R8 —
cunrtaroTcs yuupunuposanueiMu 10 pasmepos (R3).

Htoro 14 KOHCTPYKTHBHBIX 3JI€MEHTOB Ha uepTexe neranu, R8 - He yHuduumpoBaH (s

yHH(HUKAIKUK €ro He0OXOAUMO U3MEHUTH R3)

_4+8+10 22 _ 0.917

9. = =
VT 8412 24

Tax xak Ky,=0.917 > 0.6, MOoXHO yTBep»KAaTb 4YTO JeTaib MO KOIPPUIMEHTY YHUDUKALUU

TCXHOJIOTHMYHA.

I[TPUMEP: pacuera koddppunuenrta yauudukanmu s gerand «CTeHKay.

Ecmu koaddunment yaudukamuu 6ombire, uem 0,6, TO AeTaah CUUTACTCS TEXHOJIOTUIHOM.

_ 90+8+5+42 _145
"7 110+8+8+48 174

Ky.s =0,83

0,83> 0,6 => neranp o ko3 PunKeHTy yHUDUKALUNA TEXHOJIOTHYHA
KoadduurenT ucnonbpzoBanust Marepuana (onpeaensercs Ajisi 0a30BOro BapuaHTa)

KuM:@
M3

rae: Mo — macca geranu 1o 4epTexy, Kr:

M3 —mMacca maTepualia 3arOTOBKH C BO3MOXKHBIMU TEXHOJIOTMUECKUMH TTOTEPSIMH,
KT.

[Tonyyennoe 3Hauenre Kum cienyet cpaBHUTH C pEKOMEHIYEMBIMHU 3HAYEHUSIMU
JUTsI BRBIOpAaHHOTO THIIA MPOU3BOJICTBA U CJENATh BHIBO/I.

[Tpumep: pacuera ko3 duimeHTa HCTIOB30BaHUs MaTepHalia Juis AeTann «CTeHKay.

M, 0,687
Kun= — = =0,689,
M, 0,996

Tak kak Kuw= 0,689 > 0.7 (Oepércs uisi CEpUWHOTO W KPYIMHOCEPUHHOTO TPOU3BOJICTBA), MOMXHO

yTBEPkKAATh 4TO JeTaib «CTeHKa» 1Mo K03 PHUIIMEHTY HCIOIb30BaHUS MaTepralla He TEXHOJIOTUYHA.
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3.2.10. Bb10op o0opynoBaHus

TexHonorunueckoe o0OpyIOBaHWE — OpPYAHME MPOU3BOACTBA, B KOTOPBIX IIf
BBITIOJTHEHUSI  OTIPEACNIEHHONM YacTh TEXHOJOTUYECKOTo TMpollecca pa3MeraroTcs
MaTepHallbl WA 3arOTOBKH, CPEJICTBA BO3ACHCTBUS HA HUX, a TAK)KE TEXHOJOTHYECKAs
OCHACTKa ¥ TpH HEOOXOIWMOCTH HCTOYHUK »dHepruu. K TeXHOIOrmuecKomy
000pYI0OBaHUIO OTHOCSTCS JINTEHHBIE MAIlIUHBI, IPECCHI, CTAHKH, I1€YH, TaIbBAHUYECKHE
BaHHbBI, UCTIBITATEIbHBIC CTEH b U T.I1.

Brei6op craHOuHOTO O0OpYIOBaHHS SBISIETCS OAHOM M3 BaXHBIX 3a7ad IpU
pa3paboTKe TEXHOJOTHYECKOro Mpollecca MeXaHuuecKol oOpaboTke 3arotoBku. OT
MPaBIJIBHOTO €ro BBIOOpA 3aBUCAT: MPOU3BOJUTEIBHOCTh HW3TOTOBICHHS JeNalu,
HPKOHOMHOE HCIIOJIb30BAaHHE TPOU3BOJICTBEHHBIX IUIOMIA[ICH, MEXaHU3alluu, W
aBTOMATHU3AIMH PYYHOTO TPYJA, DJIIEKTPOIHEPTUHU U B UTOTE CEOECTOMMOCTD U3JIEIHSI.

B 3aBucuMocTu OT 00beMa BBIMTyCKa W3ENH BBIOMPAIOT CTAHKH MO CTEIEHU
CHenuain3ald ¥ BBICOKOW MPOU3BOJIUTEIBHOCTH, a TaKK€ CTAaHKH C YHUCJIOBBIM
MIPOTPAMMHBIM YIIPaBICHUEM.

[Tpu BbIOOpE CTAaHOYHOTO OOOPYAOBAHMS HEOOXOUMO YUUTHIBATH:

* XapakTep MPOM3BOJICTBA;

*  METOJ JIOCTUXEHUS 3aJJaHHOM TOYHOCTH MpU 00paboTKe;

*  HEOOXOAMMYIO CMEHHYIO (MJIM YAaCOBYIO) MPOU3BOIUTEIHHOCTD;

* COOTBETCTBHE CTaHKA pa3Mepam JeTalH;

* MOINIHOCTh CTAHKA,

* ynoOCTBO yIpaBlieHUsI U 00CTy>KUBaHUS CTAHKa;

* TabapuTHBIC pa3Mephl U CTOUMOCTh CTAHKa;

* BO3MOXXHOCTH OCHAIIIEHHS BRICOKOTIPON3BOAUTEILHBIMU TIPUCITOCOOICHUSIMU U

CpeIcTBaMH MEXaHM3AIMU U aBTOMAaTH3aIlUH.

[Tpu cpemHecepuitHOM TIPOU3BOICTBE HA OJHOM CTAHKE BBHITIOIHSIOT HECKOJIBKO
Pa3MUYHBIX OMNEpalHii, TMOITOMY BBIOPAHHBIM CTAaHOK JOJDKEH YAOBIIETBOPSTH
TEXHUYECKUM TPeOOBaHUSIM BCEX HaMEUYEHHBIX 00paboToK. B MaccoBoM mpou3BojCTBE
KOKIBIA CTAaHOK TMpeAHAa3HA4YeH Ui BBIMIOJIHEHUS OJHOW oOmepanud W JOJDKEH
YIOBIIETBOPSITH HE TOJIBKO BCEM TPEeOOBAHUSAM JAaHHOW 0OpabOTKH, HO U 00ECIeYnBaTh

3aJIaHHYIO IIPONU3BOANUTCIIBHOCTD.
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C 1enpl0 3KOHOMHOTO PaCXOJOBAHMS AJIEKTPOIHEPTUU 0O0pabOTKY HEOOJBIINX
AeTajei ciexyeT IUIAHMPOBAaTh Ha CTAaHKAX MEHBIIMX pPa3MepoOB, HMEIOIINX
COOTBETCTBEHHO MEHEe MOIIHBIE 3IeKTpoaBurarenu. [Ipu 3ToMm He00X0AMMO TTOMHUTb,

YTO pa3Hble CTAHKH JAI0T Pa3HyI0 TOYHOCTH OOPaOOTKH.

O6opynoBaHre HEOOXOIUMO MOAOMPATh HAa CalTax MPOU3BOJIUTENIS, TaK KaK TaM

HUMCIOTCA OIIMCAHHC M TCXHHYCCKHUEC OaHHBIC CTAaHKOB. Tak xe B IIPUIIOXKCHHUN 4

n00aBJIeHbI CChUIKU Ha o0opyaoBanue ¢ UITY.

I[TPUMEP:
B moém cnyuae neranp "Crenka' TpeOyer o0paboTky 0a30Boil moBepxHOCTH U pedpa,
pUMBIKaroIIero Kk Heil. 1o moBepxnoctu 35, 50, 51, 52, 59, 60, 68 coriacHo paHee OMUCAaHHOMY

MapuipyTy 06padotku (puc.26).

“

Puc. 26 TloBepxHocTH, 00padaTeiBaeMble Ha ornepanuu OpesepHasi.

B kauectBe cranka ans o0paboTku ObuT BeIOpaH craHOk ¢ BM127M wu3 3a pazmepa pabodero
crona 1600 x 400 MM, ¢ 3 mazaMu ¢ MEKLEHTPOBBIM 63MM U IIMPUHOM naza 14MMm.

BeruepunBaem 3ckn3 pa3MenIeHns U 3aKpeIUICHNs eTann Ha pabouyeM croie. bepem pasMepsr
CTOJIa U HaumOOJbIINE BEIUYMHBI TEPEeMELIeHUH CToja M3 XapaKTepUCTHK BBIOMPAEMOro CTaHKa,

KOJINYECTBO U PACCTOSIHUA MEXIY Ma3aMu ux pazmepsl 6epem uz FOCT 9726-89. [IpuxsaTsl BIOUpaeM

u3 bubnmoreku cTaHIapTHBIX U3JIENINH — DIEMEHThI CTAHOUHBIX npucnocodnenuii — [Ipuxsarer CAITP

«Kommnacy. Dckuz pazmerniaem B 13 KII.

F

320

Puc. 27 Dcku3 3akperieHus AeTaiau, yCTaHoB 1.
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o0

3z2a

Puc. 28 Dcku3 3akperuieHus 1eTanu, yCTaHOB 2.

Hcxoas 3 3CKU30B 3aKpEIUICHUs, MOKHO CJIEaTh BBIBOJI, UTO JIeTallb Oy/IeT BHIMOIHATCS B /1Ba
YCTaHOBA C MEPEKUMOM, UYTO HE JOMYCTHMO M3-3a HapylleHus: eIuHcTBO 0a3. U3 storo cienyer, uto
HE00X0AMMO BBIOpATh APYrol CTAHOK C MOAXOJAIIEH MUpUHON cTona He MeHee S00MM.

B wutore momckoB Obur momoOpan cranok JET JUTM-1834 Servo DRO VYuuBepcanbHbII
(dbpe3epHbIil cTaHOK, ¢ pazMepoM ctosia 850x450 MM, 1 ma3om Ha 14 MM U MEKITa30BbIM PaCCTOSHUEM
63 MM.

850

#%
p=g
>
p=

63

2

]
¢

450

63
/
/
<
7/
|

Puc. 29 Dcku3 3akperieHus aeTanu

[Tocne mpoBeneHHOTO aHaNW3a Sl MPUHSJI pEIIeHUe WCIOIB30BATh IS TOATOTOBKU 0a30BBIX
noBepxHocTell YHuBepcanbHbll (ppe3epHbiii ctanok JET JUTM-1834 Servo DRO. Ero xapaktepuctuku

MPUBOJATCA HUXKC.

2.2.10.1 YuuBepcaabHblii (ppesepubiii ctanok JET JUTM-1834 Servo DRO

Tupoxoynusepcanbublii  ppesepubiii cranok JET JUTM-1834 Servo DRO — momublii 1
MIPOU3BOIMTENFHBIA CTAaHOK B JIMHEHKe o0opynoBaHus KommnaHuu. OH yJOBIETBOPHUT TPeOOBaHUSAM
CaMOT0 B3BICKATEJIBHOTO 3aKa34YMKa M PACCUMTAH Ha TSKENbIE YCIOBUSA JKCIUTyaTalluy U JUINTEIbHbIE
Harpy3kud. CTaHOK MpeaHa3HaueH JUisi BCEBO3MOXKHBIX BHJIOB (pe3epHON 00pabOTKH, CBEpJeHHS,
pacTauMBaHus U TMPOYUX OINEpaluil B JIFOOOM KOOPJMHATHOM HAIPaBIEHHUM M MOXET JOCTHTHYTh
BBICOKOM TOYHOCTU. MMeeT ropu30HTaNbHBI M BEPTUKAIbHBIM pabodne CTOJBI, YTO CYIIECTBEHHO

paciupsieT Kpyr 3ajad ¥ oIepauuii Mpu Mpou3BOACTBE OCHACTKH, HHCTPYMEHTOB, MPUCIOCOOICHUH,
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npecc-popM M APYTHX JeTajell CIOXKHBIX (OpM, MEIKUMHU CEpUSIMH Ha MeXaHOOOpaOaTHIBAIOIINX,
WHCTPYMEHTAILHBIX U PEMOHTHO-MEXaHUYECKUX YIacTKaX.

Cucrema nepemellieHuil opraHu30BaHa ¢ nomolsko cepsonpusoos U LIBII o kaxaoii u3 oceit
X, Y, Z, 4To NMOBBIIIAET CKOPOCTh U TOUHOCTh 00paboTku. CepBoIBUraTENN MO3BOJIAIOT OCYIIECTBIISATh
IUIABHYIO PErYIHPOBKY CKOPOCTH C MOMOILBIO MpeoOpa3oBaTess YacTOThl, C ONTUMAIbHBIM KPYTSILIUM
MOMEHTOM | TOYTH IMOCTOSIHHOM CKOPOCTHIO MPH OOJIBIITUX HATPY3KaX.
OnTuManbHbIE PETYIUPOBKU CKOPOCTH IIIMUHJLIS U IMOJA9d TO3BOJSIOT SKOHOMUYHO U KaYECTBEHHO
o0pabaThIBaTh 3arOTOBKH U3 PAa3IMYHBIX MaTEPHAJIOB.

Hampagnstomue ckoyibxeHust uMetoT mokpeitue Turcite-B mo ocsim X, Y, Z, KOTOpoe yMEHbIIaeT
KOA((OUIIMEHT TPEHUSI 1 MUHUMH3UPYET U3HOC HAIPABIISIONIUX.

Jlnsg nerkoro U ynoOHOro pPy4YHOrO IMEpPEMEILIEHUs CTOJa CTAHOK OCHAILEH 3JIEKTPOHHBIMU
MaxOBHMKaMH 110 OcsiM X U Y.

VYerporictBo uudposoit unaukanuu (YLU), ycranosnennoe na JUTM-1834 Servo DRO
MO3BOJISICT TIOBBICUTH TOYHOCTH PA0OTHI M CHU3UTH BOZMOKHOCTH Opaka. CTaHOK 000pyJOBaH CUCTEMOM
HeHTpanu3oBanHoi cmasku, nmogadeit COX B 30HY 00paOOTKH, CBETOIUOMHOMN JIAMIIOW OCBEIICHUS

pa60qel71 30HBI U APYTHUMHU ITOJIC3HBIMU OIIHUAMMU.

Puc. 29 Vausepcanpubiii ¢ppesepubiii cranok JET JUTM-1834 Servo DRO

Tabnuna 14. — xapaktepuctuku BeptukanbHo-(pesepHoro ctanka BM127M

Pa3mep ropu3oHTaIBHOrO CTOJIA, MM 850x450

Pa3mep BepTHKaIBHOTO CTONA, MM 1190x250
upuna T-o6pa3HOro naza ropu30HTAIBLHOTO CTOJIA, MM (7) 14x63
[Hupuna T-oOpa3HOro nasa BepTUKAIBLHOTO CTOJIA, MM (3) 14x63

Xox cronamo ocu X 1 Y, MM 600x450

Xop cTona 1o ocu Z, MM 450

YacTora BpalieHus BEpTUKAIBHOTO MITTAHEA, 00/MUH 40-440 440-2000
Konyc mmunnens I1SO 40
ABTOMaTHUeCcKas mojada mo ocu X, MM/MUH 10-1000
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ABTOMaTHUECKas mojada o ocu Y, MM/MUH 10-1000

ABTOMaTH4YeCKas 1ojaua 1o ocu Z, MM/MUH 10-1000
YckopeHHOe TIepeMeIIeHue CToJIa, MM/MUH 1200
PaccrosiHMe OT BEpTUKAIBHOTO IIIUHAENS 10 CTONA, MM 75-525
PaccrosiHre OT BEpTHKAIBLHOTO IIMUHACIS 10 KOJIOHHBI, 175-625

NN

PaccrosiHre 0T rOpU30HTAIBHOTO MIMUHAETS 10 cToda, MM | 170-620

Xo4 IUHOIH IIITUHAEIST, MM 60

MomHocTh aBurarens, kKBt 55

Kpytsumii MOMeHT cepBojBurarens 1o ocsim X,Y,Z, Hm 10/10/15

MaxkcuManbHasi Harpy3ka Ha CTOJ, KT 300
Pa3smep crona, Mm 850 x 450
JlmuHa, MM 1600
[Iupuna, MM 1800
Bricora, MM 2000
Macca, kr 1900

JI71st TOATOTOBKY 0a30BBIX OTBEPCTHI BEIOMPAIO BEPTHKAILHO-CBEPIMIIBHBINA CTAHOK MOJICITH
Z5140A, c pazmepamu ctona 560 x 480 MM u mmprHoil 18 MM. BeinosHsieM 3cku3 pa3zMeIieHus
KOHJIYKTOpa Ha crojie craHka. Konaykrop 6epem u3 paznena 19.1.2. Pacuer norpemsoctu
0asupoBanus Puc.13.

480

[

=

10, © .
@ &Ejjl O _U_

Puc. 30 Pazmernienue KOHAYKTOpa Ha CTOJIC CTOJIA.

KoHmykTop BIuchIBaeTcs B TabapuThl CTOJIa HOPMaiabHO, 3TO BUAHO W3 Puc. 31, mapamerpsl

000pyIOBaHUS TSl CBEPJICHUS YAOBIECTBOPSIOT. 3HAYHUT BHIOOP 000PYI0BAHUSI IOJTHOCTHIO 0OOCHOBAH.
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2.2.10.3 CTaHOK BepTHKAJIbHO-CBEPIWIbHBINI Z5140A

[TpoMBIIIICHHBIA CBEPIMJIBHBIA CTAaHOK C KOpPOOYATOW CTOWKOW /Ui BBIMOJHEHUS TaKUX

OIepalyii KaK CBEpJICHNE, PACCBEPIMBaHNE, HApE3aHHE Pe3bOBI U T. .

CraHOK XapaKTCPU3YCTCA BBICOKOH TOYHOCTBbIO, HU3KHMM YPOBHCM IIyMa, MHWPOKHUM OHWAITa30HOM

CKOpOCTeﬁ, HeHTpaHH3OBaHHOﬁ IMMaHCJIBO YIIpaBJICHUA, HpOCTOTOﬁ B O6CJ'Iy>KI/IBaHI/II/I " SKCILTyaTaluu.

OcobenHoOCTH:

1. BeicTpas u nerkas yCTaHOBKA IMOJA4d U CKOPOCTH Oyiarofapst yA00OHO! PYKOSTKE YIIPaBICHUS

2. MouiHbIi ABUTaTENb ¢ BBICOKUM KPYTSIIUM MOMEHTOM, OOJILIITUM JIaBJICHHUEM U CUJION MOIa4H

3. ABTOMaTMYeckas CMEHA PSKUMOB U TJIyOMHBI Hape3aHHUs pe3bObl

4. Amromaruyeckas 1ojadva IIIMHHIEA, ONIUH Hape3aHus Pe3bObl U OCBEIICHMS B CTaHIapTHOM
KOMILIEKTAIIAN

5. BeIcTpas mogada u BO3BpAT ABUTATEIS

6. Be3oTkasHbIi M JUIMTENBHBIA CPOK OJKCIUTyaTallid, TapaHTHPOBAHHOE HCIOJIb30BAHUE
BBICOKOKAYECTBEHHBIX JeTaleil 1 KOMIIOHEHTOB

7. TlpodHas u Ha/eXKHAS KOJIOHHA M KOHCTPYKITUS CTAHWUHBI

Puc. 32 - CTaHOK BepTHKAIBHO-CBEPIWIBHEINH Z5140A

Tabnuna 15. Texuuueckue xapakrepucTuku CTaHKa BEpTUKaIbHO-CBEpIMIIbHOTO Z5140A

MakcumanbHbI TUaMeTp CBEPIICHUS 40 mm

Hape3zanue pe3p0b1 M30

Kpyrsimmii MOMeHT 350 Nm
JIBr>KEeHUE TOJIOBBI 110 KOJIOHHE 200 MM

Konyc Mop3e MK4

Cxopocts mmuHAens (9 3y0uaTeix nepeaad) 31,5-1400 o6/munH
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JlnamnasoH mojgauu (9) 0.056 — 1.80 06/M™m
Ycunue nogauun 16000 N

PaccrostHue MIMUHIETD - CTOMI 335 MM
MakcumanbHO€E pacCTOsIHUE LINUHACIb - OCHOBaHUE 740 MM

Xo MImUuHaeS 250 MM

Pasmep T-oOpasHoro na3za crona 560 x 480 MM / 18 mm
Xopn cToia 315 MM

MontHocTh ABUraTens 3,0 kBt

Pazmepni 750 x 1150 x 2500 mm
Bec 1250 kr

Jlis moAroToBKkr 0a30BBIX OTBEPCTHH BBIOMPAI0 BEPTUKAIBHO-CBEPIMIIBHBIA CTAHOK MOJIENH
Z5140A.
s n3rotoenenuss  nperanu «CTeHKa» 1eNeco00pa3sHO HMCIOJIb30BaTh TPEX-KOOPAUHATHBIN

dpesepnsbiit cranok ¢ YITY monenu NVD 6000 DCG.

2.2.10.2 NVD 6000 DCG 3-x koopauHaTHblii ¢ppe3epHblii cTaHok ¢ UITY

Cuctemsl UITY CELOS/SIEMENS HEIDENHAIN yno6HBI B 3KCIITyaTaluH.

Puc. 28. ®pesepnsrii ctanok ¢ mporpammHbIM yripasiennem NVD 6000 DCG

Tabmuua 16. XapakrepucTuku ¢ppe3epHoro cranka c nmporpammusiM ynpasienueM NVD 6000 DCG

XapakTepucTHKa: NVD 6000 DCG

Pa3mep crona 900x600 mm
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X 650 MM

Y 520 mm

Z 450 mm
KoHnyc otBepcTust mmuHaems HSK-A63
CKOpoCTh HIMHHEINS 20000 o6/mun
X/Y/Z cxkopoCTh ABUKEHUS 42 M/MUH
Makc. Harpy3ka Ha CTOJI 800 xr

X/Y/Z momeHT 84 Hm
Mara3uH HHCTpyMEHTa 20

Makc. uHCTpyMeHT pa3mep (0e3 npuneraronux | @125 mm
UHCTPYMEHTOB)

Makc. 1jmuHa HHCTPYMEHTA 300 mm
Bpewms 3aMeHbI HHCTpYMEHTa 54c
MoOmHOCTh OCHOBHOTO JBUTATENS 18.5/15 kBt
Mun. nepememienus (X/Y/Z) 0, 001 MM
Mun. Bxon (X/Y/Z) 0, 001 mm
I"aGapuTs! (Jx111xB) 3230x4189x3015 mm
Bec 4 500 kr

1.1.1. O6ocHOBaHHE BHIOOPA CTAHOYHOI OCHACTKH

Opna w3 BaxXHEWIMX 3a7a4d pa3pabOTKM TEXHOJOTUYECKOro Tpolecca —
YCTaHOBJICHHE BUJIA U KOHCTPYKIIMU IPUCTIOCOOJICHHUS.

HpI/ICHOCO6H€HI/IC — TCXHOJIOTHMYCCKAsA OCHACTKa, MNpCcAHazHA4YCHHas - OJId

3aKperUIeHHs TIpeMeTa TpyJa WM UHCTPYMEHTA MPH BHITIOJIHEHUH TEXHOJOTUYECKON
OTIepaIm.
BriOpanHble  MPUCMOCOOJEHUS  JOJDKHBI ~ CIOCOOCTBOBAaTh  MOBBIIICHUIO
MIPOU3BOAUTEIILHOCTH TPYy/Aa, TOYHOCTH OOpaOOTKH, YIYUIICHUH Tpyna, JUKBUIAITUU
MIPEABAPHUTEIILHON pa3METKH 3aTOTOBKH U BRIBEPKH UX TIPH YCTAHOBKE Ha CTAHKE.
[IpumMeHeHne CTaHOYHBIX MPUCTIOCOOJIEHUN M BCIIOMOTATENIbHBIX WHCTPYMEHTOB
pu 00pabOTKE 3arOTOBOK JIACT PsiJl MPEUMYIIIECTB: MTOBHBIIIACT KOJIMYECTBO M TOUHOCTh
00paboOTKM JieTajeii; CoKpaiaeT TPyJ0EMKOCTh 00pabOTKH 3arO0TOBOK 3a CUHET PE3KOTO
YMEHBIIICHUSI BPEMEHH, 3aTPayrMBaeMOTO Ha YCTAHOBKY, BBIBEPKY M 3aKpEIUICHUE;

pacmupsacT TEXHOJIOIMYCCKHE  BO3MOXKHOCTH  CTAHKOB; CO3Ja€T BO3MOXKHOCTH
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OJTHOBPEMEHHON O0O0paOOTKM HECKOJBbKMX 3aroTOBOK, 3aKPEIUIEHHBIX B OOIIEM,
IPUCIOCOOICHUH.

[IpaBuna BbIOOpa TEXHOJOTMYECKOM OCHACTKU MPEIYyCMATPUBAIOT MATH CUCTEM
TEXHOJIOTHYECKOW OCHACTKH, KOTOpbIE MPEAHA3HAYEHBI JJI BBINOJIHEHUS Pa3IMYHBIX
BUJIOB paOOT B 3aBUCUMOCTH OT THIIa MPOU3BOJICTBA.

K cucremam TeXHOJIOIrMYECKOM OCHACTKH OTHOCSITCSI CUCTEMBI:
HepazoopHo# cnennanbHoM ocHacTku (HCO);
yHUBEpcalbHO-Hanaa0uHoi ocHacTku (YHO);
yHUBepcanbHO-cOopHO# ocHacTkH (Y CO);

coopHo-paszdopHoit ocHacTku (CPO);

a ~ wDnp e

yHUBEpCaIbHO-0e3 HanmagouHoi ocHactku (YBO).

B ycrnoBusix KpynmHOCEpHUITHOTO W MAcCOBOTO MPOU3BOJICTBA CIEAYET MPUMEHSAThH
OBICTPOJICHCTBYIOIINE CTCIIMAIbHBIC CTAHOYHBIE MPUCTIOCOOJICHUS C THEBMATUUECKUMU
Y ApYTUMH NPUBOJAMU 3aKMMA B IpoIecce 00pabOTKU JeTalH.

Tax e peKOMEeHyeTCs MPUMEHSITh MHOTOMECTHYIO OCHACTKY T10J] U3TOTOBJICHHE
HECKOJIBKUX JI€TAJIEH 3a pas.

B MenkocepuiiHOM U CEpUHOM MPOU3BOICTBE CIEAYET IPUMEHATh CTaHAAPTHBIC
YHUBEpCAJIbHBIC MPUCIIOCOOJEHUS: MATPOHBI, MAIUHHBIE THUCKU, TTOBOPOTHBIE CTOJIBI,
KOHYKTOPHBIE TTPUCTIOCOOJICHHS, TIPeTyCMaTpHUBast ISl HUX JIOTTOJTHUTEIILHBIC HaTaIK!
IS 3aTAaHHOTO W3JIETIHSL.

ITPUMEP:

Jnst u3rotoBieHus: 6a30BBIX OTBEPCTUM B 3arOTOBKE Ha OIEpaIldy CBEPIMIBHON MPUMEHSETCS
kouaykrop  JI1.15.02.15.21. XXX.XX (Puc.29). KoHcTpykuust TpHUCIOCOONECHUS — SBISIETCA
onHoMecTHON. OCHOBHBIE MPEUMYIIECTBA JAHHBIX MPUCIIOCOOJIGHUH — 3TO BBICOKAs TOYHOCTH
MTO3UIIMOHUPOBAHUS OTBEPCTHI 0€3 MPeABAPUTEIIHFHON Pa3METKH, BBICOKAsI TPOU3BOUTEIHFHOCTD TPY/1a
Y YMEHBIIEHHWE OTKJIOHEHUS TMEPHNEeHIUKYSIPHOCTH (32 CYET HAMPABIISIFONIUX BTYJIOK), KPOME TOTO,

CTaHOBUTCA BO3MOXKXHBIM CBEPJIUTH OAHOBPEMCHHO HECKOJIBKO OTBepCTI/Iﬁ.
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Puc. 29 YcnoBHoe n300paxxeHne KOHIyKTOpa

Jnsa neramn  «KpoHIITEHH» NpUMeEHsieTcs ClenualbHoe (pe3epHoe NpUCIIOCOOIeHHE ¢
ruApaBinueckum mpuBoaom 3axuma J[I1.15.02.15.21.180.00 mnst ¢pe3epHoil omepannu Ha CTaHKE C
UIIY. HUcnonb3oBaHHE TaHHOIO MPHUCHOCOOJIEHHUS IO3BOJUT COKPAaTUTh BPEMEHHBIE 3aTpaThl Ha

HaJIaJKy CTaHKa, Ha YCTAHOBKY U 3aKPCIUICHUC ACTAJIN U T.A.

Puc. 30 YcnoBHbiii Bug npucnocobnenus ains onepamuu ¢ YITY
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1.1.2. Boi0op MHCTPYMEHTA U HHCTPYMEHTAJbLHOH OCHACTKH

WHCTpyMEHT — 93TO TEXHOJOTWYECKass OCHACTKa, TMpeAHa3HauYeHHas IS
BO3JICHCTBUS HAa TpEIMET TpyJda C LETbI0 U3MEHEHHUS €ro COCTOSHUS (COCTOSTHHE
peaMeTa TpyJla ONpeIesieTCsl ¢ TOMOIIBIO MA0JI0HA U U3MEPUTEIBHOTO).

KoucTpykius u pa3mepbl HHCTpYMEHTA JJIs 3aJJaHHON OTlepaIiy 3aBUCST OT BUIA
00paboTKH, pa3MepoB 00pabdaThIBAEMOI MOBEPXHOCTH, CBOMCTB MaTepualia 3aroTOBKH,
TpedyemMoi TOUHOCTH 00PaOOTKHU U IIEPOXOBATOCTU 00pabaThIBAEMOI TOBEPXHOCTH.

[Ipu BBIOOpE pEXKYIIEr0 WHCTPYMEHTa HEOOXOAMMO CTPEMHUTHCS MPHUHUMATH
CTaHJIApPTHBIA MHCTPYMEHT, HO, KOIJa LeJecooOpa3Ho, CleIyeT NpPUMEHATh
crenuaibHbli, KOMOMHUPOBAHHBIN, (PACOHHBIN MHCTPYMEHT, O3BOJISIIOLIUI COBMEIIATh
00pabOTKy HECKOJIbKUX MTOBEPXHOCTEH.

[TpaBrIIbHBII BEIOOD peXKyIeH YaCTH HHCTPYMEHTA UMEET OOJIbILIOE 3HAUECHUE JIS
MOBBIIIEHUS TPOU3BOJUTEILHOCTH U CHUXKEHUS CEOECTOMMOCTH 00paboTku. BriOop
MaTepuaia Ijs pexKyIlero MHCTPyMEHTa, 3aBUCUT OT (JOPMbI U pa3MEpPOB UHCTPYMEHTA,
Marepuana 00padaThIBa€MOI 3arOTOBKH, PEXKUMOB PE3aHUs U TUIIA IIPOU3BOJICTBA.

[Tpexxae yem mpucCTYNUTh K BEIOOPY MHCTPYMEHTA M pacdeTaM PEXHUMOB Pe3aHuUs

O03HAKOMUTECh C YUeOHBIM MOocoOueM Mo 00paboTKe METaIOB pe3aHueM (pupMbl

Sandvik Coromant.

Ha yHuBepcanbHyto 00pabOTKy HWHCTPYMEHT MOkHO mnonbupars B CAIIP

«Beptukanby, a pucynku uckatb o Mapke 1 ['OCT B mOMCKOBBIX CUCTEMAX B UHTEPHETE.
[TPUMEP:
Jlnist BepTHUKaNbHO-(Ppe3epHOii onepanun UCToIb3yeTCss HHCTPYMEHTHI:

JI1s1 OArOTOBKM TPEX B3aMMHO MEPIIECHIMKYIISIPHBIX TOBEPXHOCTEN U TOPLIOBKU MOBEPXHOCTH

OCHOBAHUs JieTanu npuMensiercs ¢ppesa nacaguaas P6MS 'OCT 2210-0073 (D=80; 1=50; R=0; Z=16).

Puc. 31 ®pesa nacagnas 'OCT 2210-0073


https://irkat.ru/wp-content/docs/2019/Obrazovanie/Uchebnii_plan/TM/Uchebniki/Sandvik%20uchebnoe%20posobie%20rezanie.pdf

B kauecTBe WMHCTpYMEHTAJIbHONH OCHACTKU HCIIOJIb3YeTCS OIpaBKa, KOMOWHHWPOBAaHHAas Ha
koHyc 7:24 DIN 2080, TOCT 25827-2014 npenHa3zHadeHbl 11 YCTAHOBKU HACATHBIX TOPILIOBBIX (pe3

C Ia3aMH U1l TOPLOBOM U MPOJOJIBbHOM IIIIOHKH.

Puc. 32 OnpaBka, komOuHMpoBanHas Ha konyc 7:24 DIN 2080, TOCT 25827-2014

Jlist cBepiieHust 0a30BBIX OTBEPCTUM HA BEPTUKAIBHO-CBEPIMIIBHOM CTaHKE UCIIOJIb3YETCS JTIst
MOJIy4EHHUsI KJIACCHOTO OTBEpCTHsI TpeOyeTcs KOMIUIEKT MHCTPYMEHTOB KOTODBIN BBIOMpAETCs IO
(CmoTpu cipaBouHHMK TexHosiora O6paboTka MeTaIoB pe3anuem, [lanoB A.A., ctp.585, Tabun.5 wim

ctp.587 T261.6):

1) Caepienue 6a30BbIX 0TBepcTHIA BhINOIHSAETCS CBepiom @ 8.4 P6MS TOCT 2034-80.

Puc. 33 Cgepiom @ 8.4 P6MS I'OCT 2034-80

1) 3enkepoBanue 0a30BBIX OTBEPCTHH BhIMONHACTCS 3eHkep @ 8.8 POMS 'OCT 12489-71
— TS

Puc. 34 3enkep @ 8.8 POMS 'OCT 12489-71

2) PasBéprhiBanne 0a30BbIX oTBepcTHil BhimonHsercs 2363-3404 Passeptka @ 9H7 BK6

I'OCT 1672-80

Puc. 352363-3404 Pazeeptka @ 9H7 BK6 'OCT 1672-80
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https://irkat.ru/wp-content/docs/2019/Obrazovanie/Uchebnii_plan/TM/Uchebniki/Panov.pdf
https://irkat.ru/wp-content/docs/2019/Obrazovanie/Uchebnii_plan/TM/Uchebniki/Panov.pdf

2) Brynka mepexomnas 6100-0314 TOCT 13598-85 nnsa mepexona, coO CTOPOHBI CTaHKa, C

koHyca Mop3e 4 k koHycy Mop3e 1, co CTOpOHBI HHCTpYMEHTA.

Puc. 36 Brynka nepexonnas 6100-0314 'OCT 13598-85

Ha onepanuu ¢ YITY ucnonbs3yercss MHCTPYMEHT U OCHACTKA:

HNucTtpymenT juist 06pabotku xkenatenbHo uckath Ha caiite SANDVIK COROMANT wnu mo

€ro KarajoraM WHCTpyMeHTa (COOPHBIH MHCTPYMEHT, HEIbHbBI MHCTPYMEHT, TOKAPHBIH HHCTPYMEHT,

JIOTIOJIHUTEIbHBIA MHCTPYMEHT). HO MOYKHO BBIOMpATh HHCTPYMEHT M APYTUX (GUPM ITPOU3BOAUTEIICH

GARANT, CKU® u T.1.

®pesza CoroMill®390 R390-032C5-11M, (P32; L65; Ip10; Lu40; Z3; R3,1),
[Tnactura R390-11 T3 31E-NL H13A,
bazoserit gepxkarens: [larpor Coromant Capto 390 ¢ kornycom HSK-A63 nns Tspkenoi 00paboTku,

C5-390.410-63090C

Puc. 37 ®pesza CoroMill®390 mist uricToBO# 00pabOTKHU TOPIEB pedep  MIOCKOCTEH

®peza CoroMill®390 R390-020C5-11MQ095, (20; L9I5; 1p10; Lud0; Z3; R3,1),
ITnacruaa R390-11 T3 31E-NL H13A;
bazogsrit nepxkatens: [latpon Coromant Capto 390 ¢ konycom HSK-A63 st Tspkenoit o0paboTkw,

C5-390.410-63090C

Puc. 38 ®peza CoroMill®390 st uepHOBOIT 00pabOTKH
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https://www.sandvik.coromant.com/ru-ru/products/pages/tools.aspx?Country=ru
https://irkat.ru/wp-content/docs/2019/Obrazovanie/Uchebnii_plan/TM/Uchebniki/Sandvik%20Sborniy%20instrument%202020.pdf
https://irkat.ru/wp-content/docs/2019/Obrazovanie/Uchebnii_plan/TM/Uchebniki/Sandvik%20celniy%20instrument%202020.pdf
https://irkat.ru/wp-content/docs/2019/Obrazovanie/Uchebnii_plan/TM/Uchebniki/Sandvik%20dopolnenie%20vrashayshiy_tokarniy%20instrument%202020.pdf
https://irkat.ru/wp-content/docs/2019/Obrazovanie/Uchebnii_plan/TM/Uchebniki/Sandvik%20dopolnenie%20all%20instrument%202020.pdf
https://hoffmann-group.ru/page/garant-premium-instrument
https://www.skif-m.net/resources/catalogs/

®pe3a CoroMill Plura 2P160-0800-NA H10F, (®8; L80; Lu28; Z2; R3),
epexoauuk or Coromant Capto® x narporny ¢ Tepmoszaxumom, C5-391.19-08 075

bazoseiit gepxkarens: [latpon Coromant Capto 390 ¢ konycom HSK-A63 mnst Tskenoit o0paboTkH,
C5-390.410-63090C;

Puc. 39 ®peza CoroMill Plura ajyis uncroBoit 06padboTku
bazoBblii nepkatenb At Gpe3 U OCEBBIX HHCTPYMEHTOB C MUIMHIPUICCKHIM XBOCTOBHUKOM -

natpon Coromant Capto 390 ¢ xkorycom HSK-A63, C5-390.410-63090C, ucnons3zyem ero, Tak Kak
KOHYC MHCTPYMEHTa COOTBETCTBYET KOHYCY CTaHKa W obOecreuut xkectkyr cuctemy CIIMJ] Ha
NPOTSHKEHUH BCell 00pabOTKH, a TaKkKe IS [ebHOTBEPA0CIUIABHON KOHIIEBOU chepuuecKkoi (pe3bl

CoroMill® Plura, nas npodunsHO# 06pabotkn 2P160-0800-NA H10F, ucrons3yem Ilepexoqauk ot
Coromant Capto® k marpony ¢ Tepmosaxumom, C5-391.19-08 075.

Puc. 40 ITatpon Coromant Capto 390 ¢ konycom HSK-A63 nns tsoxenoit oopadorku , C5-390.410-
63090C (cneBa) u nepexonuuk C5-391.19-08 075 (cnpasa)
1.1.3. Cxema Harpy3KH Ha 3aroTOBKY npu 00padoTKe

CxeMa moKa3bIBaeT peaKii Harpy3KH, UCIIBITHIBAEMbBIC JIETAIBIO TI0/T BO3JICUCTBHEM
00paboTKH.



https://www.sandvik.coromant.com/ru-ru/products/Coromant_Capto/pages/default.aspx
https://www.sandvik.coromant.com/ru-ru/products/Coromant_Capto/pages/default.aspx

Puc. 41 Ilpumep cxembl Harpy3Ku Ha 3aroTOBKY MpHU 00paboTKe

1.1.4. Pacuer pe:xxuma pe3aHusi HHCTPYMEHTA HA YHHBEPCAJIbHOE
oOopynoBaHue

Pa3paboTka TEXHOJIOIMUYECKOTo Mpoliecca MEXaHUYECKON 0OpabOTKH 3aroTOBKU
OOBIYHO 3aBEepUIACTCS YCTAHOBJICHHEM TEXHOJOTMUYECKUX HOPM BPEMEHH IS KaXKIOU
onepanuu. UtoOb! 100aBUTHCS ONTUMAJIBHBIX HOPM BPEMEHU Ha ONepaIuio, He00X0UMO
B TIOJTHOM Mepe KCIOJIb30BaTh PEXKYIIME CBOWCTBA HHCTPYMEHTA U MPOU3BOICTBEHHBIC
BO3MO>KHOCTH T€XHOJIOTHUYECKOTO 000PYOBAHHMS.

[Tpu BBIOOpE peXUMOB 00PaOOTKH HEOOXOAMMO MPHUIEPKUBATH OINPENEICHHOTO
MopsJKa, T.e. MPU HA3HAYCHUH W pacyeTe PEeKMMOB OOPaOOTKH YYHMTHIBAIOT THM U
pa3Mepbl PEXKYILIEro HHCTPYMEHTa, MaTepuall €ro pexyled uacTd, Marepuanl u
COCTOSIHME 3arOTOBKH, TUIl 000PY10BaHUSI.

CymiecTByeT Ba METO/a OMPECIICHUS PEKUMOB DPE3aHMS: AHATUTHYCCKUA U
CTaTUCTUYECKUI.

[Ipu ompeneneHnyn peKUMOB OOpPAOOTKM AHAIIMTUYECKUM METOJOM CHayalia
YCTaHABIMBAIOT TNIyOWHY pe3aHus B MWIUIMMeTpax. [ myOuHy pe3aHusi Ha3HAYAIOT 10
BO3MOXXHOCTH HauOOJIbLIYI0, B 3aBUCHUMOCTH OT TpeOyeMOoW CTeNeHH TOYHOCTH HU
[IEPOXOBATOCTH 00pabaThIBa€MOI TMOBEPXHOCTH M TEXHOJOTMUECKUX TPEeOOBaHHW Ha
usroropiaeHue netanu. llocne ycTaHoBieHUS TNIyOWHBI pe3aHUs yCTaHABIMBAETCS
nojaya craHka. [logady Ha3Ha4a0T MakCHUMajIbHO BO3MOXKHYIO, C YUE€TOM MOTPEIIHOCTH
U KECTKOCTH TEXHOJOTHYECKOH CHCTEMBbl, MOIIHOCTH TPHUBOJA CTaHKA, CTEICHH
TOYHOCTH M KauecTBa oOpabaThIBa€MOW MOBEPXHOCTH, MO HOPMATHBHBIM TaOJIHIIAM U
COTJIACOBBIBAIOT C TACMOPTHBIMU JaHHBIMU CTaHKa. OT TpaBUIBLHO YCTaHOBIECHHOMN
MoJIayll BO MHOTOM 3aBHCHUT KaueCTBO O0pabOTKH M MPOU3BOAUTEIBHOCTH Tpyaa. s
YEPHOBBIX TEXHOJOTHUECKHX ONEpalnii Ha3HAYal0T MaKCUMaJIbHO J0MYCTUMYIO MOJauy.
[Tocre ycraHOBJICHHS TIYOWHBI pe3aHUs W MOAAYM OTPEICNIAIOT CKOPOCTh PE3aHus IO
AMIUPUYECKUM (HOPMYJIaM C YUETOM KECTKOCTU TEXHOJIOTHMUECKON CUCTEMBI.

[Ipu onpeneneHnu peKMMOB 00paOOTKK CTATUCTUYECKUM (TaOJIMYHBIM) METOI0M
UCIOJb3YIOT HOPMATUBHBIE B 3aBUCUMOCTH OT BBIOPAaHHOTO THUIA IPOU3BOJCTBA U
YCTaHOBJICHHOTO BH1a 00paObO0TKH 3ar0TOBKH. TaOIMUHBII METO OTIpeieTIEHUS PEKUMOB

pe3anuAa CPpaBHUTCIbHO ITPOCT. OHpC,Z[CJIeHI/IC PEKMMOB PE3aHUsA TaOJIMYHBIM METOOOM
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IIMPOKO IIPUMEHSIIOT B IPOU3BOJACTBEHHBIX YCIOBHUAX, T.K. OJTOT METOX JaeT
BO3MOKHOCTb YCKOPUTH pa3pabOTKy TEXHOJOTHYECKUX MPOLIECCOB M COKPATUTh CPOKU
IIOATOTOBKH K 3aIlyCKy U3TOTOBJICHHS JAHHOT'O U3JEIIHUs.

ANTOpUTMBI pacyéTa pEeXUMOB pPE3aHUs JaHbl Il KypCOBOIO IPOEKTa IpH

rncnoiib3oBannu crupaBoyduka B.W. I'yzeeBa, B.A. baryesa, 1.B. CypkoBa.

a) AJITOpHTM pacyeTa peXMMOB pPe3aHus pu ppe3epOBaHUU:

[Ipu ¢pesepoBannu TOpIIOBOM (pe3oil ¢ 3aJaHHBIMH JTUAMETPOM, pa3Mepamu
3aroTOBKM C MCXOJIHOTO pa3Mepa 3aroTOBKH JI0 33JaHHOTO pa3Mepa jeranu ¢ 16 no 10

KBAJIUTCTA.

1. Haiitu cBoiicTBa Matepuana (ctp. 296-298, npui.26);

2. Beibupaem tpedyemsie ctagun oopabotku (ctp. 173-174, kapta 54);

3. PaccuntsiBaeM 0011yI0 INIyOMHY pe3aHus U BEIOWpaeM riIyOrHY pe3aHus 1Mo
craausm (ctp.175-176, kapta 55);

4. BpiOupaeM nojauy Jijisi 4epHOBOM 00paboTKu u MaTtepuan gpessl (ctp.177, kapTa
56);, paccunTbiBaeM Byow U Bgacr

5. BriOupaem u paccuuThiBaeM MOMPaBOYHBIE KOIPPUIIUEHTHI HA YEPHOBYIO

nogauy (ctp.178-179, xaprta 56);

PaccunThiBaeM 4epHOBYIO MOaYY;

BriOupaem nonauy asisa noayurctoBoit mojnauu (ctp.180, kapra 57);

Bri6upaem nogauy juist unctoBoil nogauu (crp.181, kapra 58);

© 0o N O

BriGupaem u paccuuThiBaeM MONMpPaBOYHbIC KOIDPHUITUEHTHI HA TTOTYYHCTOBYIO U

yuCcTOBYIO Mojavy (ctp.183-184,185, kapta 60);

10.PaccunTthiBaeM MOTYYHCTOBYIO M YUUCTOBYIO MOIAYH;

11.Bwibupaem ckopocTh pe3anus (ctp.189-191, kapra 65);

12.BbiOupaem 1 pacCUMTBHIBAEM MOMPABOYHbIE KOADPUIIMEHTHI HA CKOPOCTh PE3aHUS
(cTp.192-195, kapta 65);

13.PaccunThiBaeM CKOPOCTU PE3aHUS;

14.PaccunThsiBaeM 000pOTHI hpe3bl;

15.Bpibupaem daxTruueckre 000poThl (Ppe3bl Mo XapaKTepUCTUKAM CTaHKA WM Ha

cTp.163;
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16.PaccunthiBaeM QakTHUECKYIO CKOPOCTh PE3aHMS;
17.PaccunThiBaeM MUHYTHYIO TIOAAQ4Yy;
18.Bribupaem hakTHIECKYIO MUHYTHYIO 110J1a4y;

19.3anonHsieM TabIUILy pe3yJIbTaTOB PEXKUMOB PE3aHHUSI.

Tabnuua 8. Tabnuma pe3ynbTaToB PEKUMOB PE3aHHS

Ne Szt Vr Nr Swmr No Smd Vo

n/a t(ww) (MM/3y0) | (M/MuH) | (06/Mun) | (MM/MUH) | (06/MuH) | (MM/MuH) | (M/MUIH) HpUMCHAHHC

b) AnroputMm pacuera peKUMOB pe3aHus pH (Hpe3epoBaHUH KOHIIEBHIMU (pe3aMu:

[Ipu ¢pesepoBanuu MO KOHTYPY C 3aJaHHBIM JuUaMeTpoM (Gpe3bl, 3arOTOBKHU C
HCXOJHOTO pa3Mepa A0 33aJaHHOTO pazMepa ¢ 16 1o 10 kBanuTeTa no alropuTMmy.

Br16op Matepuana gpessi o koadpduiimeHTam.

1. Haiitu cBoiicTBa Matepuana (ctp. 296-298, npui.26);

2. PaccunteiBaem K., mo matepuany (ctp. 203, kapta 72);

3. PaccuurtsiBaem K, mo mpumnyckam (ctp.204-205-206, kapta 72) u cpaBHUBaEM U
B 3aBUCUMOCTH OT 3HaKa OMNpeIeIIieM YHCIIO CTauii 00paboTKH;

4. PaccuuThiBaeM OOIIYIO ITyOHMHY pe3aHus U C y4eTOM KOd(PPUIueHToB
paccuuThIBaeM riayouHy pesanus mo xoaam (ctp.207-209 mpu ogHoit u ctp.210-
212 npu AByX craausx, kapta 73-75 u 76-78);

5. BwiOupaem nomauy st 4epHOBO# cTajauu 00padoTku (ctp.213-214, kapta 79) u
JU1sl TOJTy9ucToBoM (ctp.215, kapTa80);

6. BeiOupaem u paccuuThIBaeM IMoIpaBoyHble KOADPuiMeHTsl Ha nogavy (ctp.218,
Kapta 82);

/. PaccuuTbIBaeM MoJiauu WK BeIOMpaeM 1o TpedyeMoii mepoxoBatoctu (cTp.219,
kapTa83) U pacCUUTHIBAEM C yueTOM KOd((OUIIMEHTOB, BHIOPAHHBIX U
PACCUUTAHHBIX BBIIIIE;

8. Bribupaem ckopocTh pezanus (ctp.220-221, kapta 84) mis ctanu, (ctp.223-224,
kapTa 85) mist uyryHoB, (cTp.226-227, kapta 86) s MEIHBIX M ATFOMUHUEBBIX

CIIJIaBOB,
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9. BriObupaem u pacCUUTHIBAEM MOMPABOYHBIE KOAPDUIIUEHTH HA CKOPOCTh Pe3aHus
(cTp.222, xapta 84) mist ctanu, (cTp.225, kapra 85) niisg 4yryHos, (cTp.228, kapra
86) 17151 MEAHBIX U AIFOMUHUEBBIX CILJIABOB

10.PaccunTthiBaeM CKOPOCTH PE3aHUS;

11.PaccuuTheiBaeM 000pOTHI hpe3bl;

12.Beibupaem QaxTuueckre 000poThl (Ppe3bl Mo XapaKTepUCTUKAM CTaHKa WM Ha
ctp.163;

13.PaccuuthiBaeM (hakTHUECKYIO CKOPOCTh PE3aHuUs;

14 . PaccunThiBa€M MUHYTHYIO 0Ja4y;

15.Bri6upaem pakTuuecKyro MUHYTHYIO MOa4y;

16.3anomHsAeM TaOIHITy PE3yJIbTaTOB PEKMMOB pe3aHUSI.
C) AJITOpPHUTM pacyeTa peXKMMOB PE3aHus MPU CBEPIICHUU:

[Ipu cBepiieHnn 3aroToBKM Ha MIyOMHY L, 3amanHoro quamerpa, 1o 12 KkBajiureTy Ha
CBEPJUJIHLHOM WJIM TOKAPHOM CTaHKE, MaTephall 3arOTOBKM B COOTBETCTBUHU C

AJITOPUTMOM:

1. Haxomaum cBoiicTBa MaTepuaia (ctp. 296-298);

2. BwiOupaem BapuaHT Mapmpyta o0padotku (ctp. 120-121);

3. BriOupaem TeopeTryeckue peKUMBbI PE3aHUs: TI0JIady U CKOPOCTh (KapTta 46,
ctp.127-128);

4. BpiObupaeM (popmysibl KOPPEKTUPOBKH MPHU pACUETAX PEKUMOB pe3aHus (CTp.
141);

5. BriOupaem, nojcrasiisieM nornpaBovHbie KOAGOUIIMEHTHI U pACCUUTHIBAEM

pexumsl pezanus (ctp. 142-150);

1000-V
6. PaccunteiBaeM 0060pOTHI CBepIia (3aroToBKM) 0 popmyrie: n = - (06/Mun);
T
7. BwiOupaem ¢pakTruueckue 000pOThI U3 XapaKTEPUCTUK CTAHKA,
m-D-ng
8. PaccuutbhiBaem (hakTHYECKYIO CKOPOCTh pe3aHusi o gopmyse: V = 1500

(M/MuR);
9. 3amonHsieMm TabnUIly C MapamMeTpaMu;

10.3anonHsgeM TabIUIly pe3ybTaTOB PEKUMOB PE3aHUSI.
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d) Ausroputm pacyera pexKMMOB pPe3aHHUs PU pe3bOOHAPE3aHHH:

[Ipu Hape3anuu pe3bObl M Ha 3a7aHHYIO TJIyOMHY Ha CBEPIWJILHOM WM TOKAPHOM

CTaHKC C 3alaHHBbIM MaTCPHaJl 3aIOTOBKH.

1. Haxommm cBoiicTBa Matepuana (ctp. 296-298);

2. BriOupaem TeopeTudeckue pekuMbl pe3anus: ckopocTh (kapta 50, ctp.135 mis
ctanu; cTp.136 st UyryHa U MEAHBIX CIUIABOB; CTP.137 Mg allFOMUHUEBBIX
CILIaBOB;)
mar pe3bObl - HOPMaJIbHBIHN (IIO3TOMY HUYKHUMN B KOJIOHKE I11ara);

3. Bribupaem GpopMyIibl KOPPEKTUPOBKH MIPH pacueTax peKUMOB pe3aHus (CTp.
141);

4. BriOupaem, NoJCTaBIsIEM NTONIPABOYHBIE KOAPPUIIUEHTHI U pACCUUTHIBAEM

pexumsbl pezanus (ctp. 142-143 u 148);

1000-V
5. PaccuutbeiBaeM 000pOTHI ME€TUHKA (3arOTOBKH) 1O hopMyiie: n = >
-
(06/Mun);
6. Breibupaem daktudeckue 000pOTHI U3 XapaKTEPUCTUK CTAHKA;
m-D-ng
7. PaccuuTbhiBaeM (pakTHUECKYIO CKOPOCTh pe3aHus 1no popmysne: V = 1500

(M/MuR);
8. 3amomHsem Ta0bnHIly ¢ mapameTpamu;

9. 3amosiHseM TaOIUILy PE3yIbTATOB PEKUMOB PE3aHUS.
e) AJITOpUTM pacyeTa PeKMMOB PE3aHHUs IIPU CBEPJICHUN U pe3b0OHApe3aHNH:

[Ipu cBepiieHUH OTBEPCTHUS U Hape3aHUU pe3bObl M Ha 3a/laHHYI0 IIyOUHY Ha

BBI6paHHOM CTaHKC M3 3a1laHHOI'O MaTcpural 3arOTOBKH.

1. Haxoaum cBoiicTBa Matepuana (ctp. 296-298);

2. BpiOupaem TeopeTHyecKue pekuMbl pe3aHus: ckopocTh (kapta 50, ctp.135 mns
ctanu; crp.136 nus 4yryHa W MEIHBIX CILIaBOB; CTP.137 11l aJIFOMUHUEBBIX
CILJIaBOB;)

mar pe3pObl- HOpMaIbHBIN (ITO3TOMY HUKHHUI B KOJIOHKE I11ara);

81



3. PaccumthiBaeM muaMeTp OTBEPCTHSA, OTHSIB OT JUaMeTpa pe3bObl mar (Ha mpumep:
M30-3,5=26,5MM) U pacCUUTBIBA€M CBEpJICHHE TI0 ATOMY JUAMETPY, HO TITyOnHa
OTBEPCTHUS YBEIUUYUTCA Ha pa3Mmep pe3bOnl (Hampumep, M30 Ha rioyouny L=40
paccuutbiBaeM, kak 40+30=70MM), TOMHUTE [0 YEPUCHUIO MIMUIbKA UMEET MO/
co0oii elie pe3b00BOE OTBEPCTUE U BCIIOMHUTE ()OPMY METUHUKA - Y HETO MEePEeAHS
4acTh KOHUYECKasl,

4. PaccuuTbiBaeM CBEPJIEHUE OTBEPCTHUSI MO MPOIUIOMY aITOPUTMY;

* BriOupaem Bapuant mapmpyta o0padotku (ctp. 120-121);

* BriOupaem TeopeTHUECKrE PEKUMBI PE3aHU: MOJa9y U CKOPOCTh (KapTa
46, ctp.127-128);

* BriGupaem GhopmMyiibl KOPPEKTUPOBKHU MIPH pacyeTax PeKUMOB pe3aHus
(ctp. 141);

* BriOupaem, nojacranisieM MonpaBoYHbIe KOADPUIIUEHTHI U PACCUUTHIBAEM

pexxuMbl pesanus (ctp. 142-150);

1000-V
* PaccuuteiBaeM 000pOTHI CBepIia (3aroTOBKM) 1O popmysie: n = =
-
(06/MuR);
* Bribupaem daktuueckre 000pOTh U3 XapaKTEPUCTHK CTAHKA,
T-D-ng,

* PaccuuthiBaeM (hakTHUECKYIO CKOPOCTh pe3anus 1o ¢popmysne: V = 1000

(M/MuR);

* 3areM paccuuTBHIBaAEM caMy pPe3b0y MO MOCIEeTHEMY aJTOPUTMY:

* BriGupaem GpopMynbl KOPPEKTUPOBKHU TIPH pacdeTax PEKHUMOB pe3aHUs
(ctp. 141);

* BriOupaem, moacrasisieM MONpaBoYHbIE KOIPDUIIUEHTHI U PACCUYNTHIBAEM

peXkumMbl pezanus (ctp. 142-143 u 148);

1000-V
* PaccuutbeiBaeM 000pOTHI METUYHKA (3aTOTOBKHU) 110 hopmylie: n = =
-
(06/MuR);
* BriOupaem ¢paktuueckre 000pOThl U3 XapaKTEPUCTUK CTAHKA,
T['D'n(l)
* PaccuuThiBaeM pakTHUECKYIO CKOPOCTh pe3aHus 1o popmysne: V = 1000

(M/mMun);

5. 3amnonHsieM TabIuIly pe3yabTaTOB PEKUMOB PE3aHMUSL.
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ITPUMEP:

Pacuér pesxxuMOB pe3aHus Ipu TOYCHUU:

[Ipu ToueHuwn 3arotoBku ¢ 16 10 9 KBanmuTeTa MO AIrOPUTMY, C TMameTpa 56 110 48, Ha nnuHy 220 MM,

yroa ¢=90°, 6e3 oxnaxnenus. Matepuan 3arotoBku A40I". Ctanok 16K20T1.

Bre16op marepuana pesina mo koddgdurnueraram. OhopMuth TabIuUIy.

1.

Haxonum cBoiictBa matepuana (ctp.296-298, npunoxenue 26):
HB207, OB=660 Mna;

Bri6upaem uncno craauii 06padotku (ctp.34-36, kaptal), yuuThIBas, 4YTO IIBETHBIC METAJLIBI U
ctanu TBepocThio 10 HB180- manas cuiioBast Harpy>keHHOCTb, cTainu TBepaocTsio HB180-
280- cpenHsisi CHIIOBast HATPYKEHHOCTh, CTalu TBepaocThio HB280 u BhIlIe U HEepkaBerome
CTaJIM- BBICOKAs CUJIOBasi HArPY)KEHHOCTh:

Cpenusisi CUIIOBasi HArPYKEHHOCTh- 2 CTaJIMK: YSPHOBAsI U YUCTOBAS;

PaccunteiBaeM 1 BBIOMpaeM TIIyOUHY pe3aHUs ITPU YUCTOBOH (M MOJTYIUCTOBOM, TIPH
HeoOxomumocT), (ctp.37-38, kapTa 2), yautsiBas, uto V- ornenounas, 111- yucrosas, 11-
MOJTyYHCTOBAsI, OCTAIBHOC- YePHOBASI:

D—d 56—48
t:T MmM; t=

= 4 MM, e fuper HE Menee 0,8 MM (MO>XHO OKPYTIUTH 10 1 MM),

ocTanbHoe- YepHoBas tuep=3 MM;

Bri6upaem nonmauy st uepHoBOM ctaauu oopadbotku (ctp.38-39, kapra 3), mpu
HE00X0AUMOCTH /ISl oJTyurcToBoi (cTp.40-41, kapta 4):

I'my6una pe3anus 10 5 Mm u auametp aetanu 10 180 mm- Sor=0,63 MM/006., U 31€Ch ke
BbIOMpaeM onTuManbHbIi Matepuain pesua Ksy=1,10 (T5K10);

Bri6upaem ocranbHble onpaBoyHbie K03 dutinenTs! (cTp. 42-45, kapra 5):

Ksp=1- (25*25);

Ksn=1,05- (h=7);

Ksy=1- (mo HB 210);

Ksy=0,8- (10 5 u 3KCII);

Ksi=0,85- (¢ kopkoii);

Ksy=1- (maiikoit, ¢=90°);

Ksi=1- (nnameTp Bo3MOxkHOM 3aroToBku- 10 500 MM, T.K. Mmogens 16K20 T1 no3Bosnser
3arotoBkH 710 400 Mm);

PaccunTsiBaeM nonpaBouHbIil K03 PUIMEHT Ha YEPHOBYIO TIOJAYY:
Ks1=1,1*1*1,05*1*0,8*0,85*1*1=0,78;

PaccuuTtbiBaeM 4epHOBYIO oAauy: Sopi = Sor* Ks1=0,63*0,78= 0,49 Mmm/00;
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. PaccumThiBaeM MOJTYYUBIIHICS AUAMETP U BBIOMPAEM MMOJA4y JUTsl YUCTOBOM (OTICTIOUHOM)
nonayn: D1= D- 2* tqep: 56- 2*3=50 MM (cTp. 46, kapra 6, cTp. 47, kapra 7);
Sor2= 0,12 MM/00;
. Bribupaem nomnpaBounsie kodpuipentsl (ctp. 48-49, kapra 8):
Ksw=1- (mo HB 210);
Ksy=0,8- (no 5 u 3KCII);
Ksr=1- (r =1)
Ks«=0,8- (9 xBanmuTeT);
Ksy=1- (¢=90%;
. PaccuntpiBaem nomnpaBouyHblii KO3((HULIMEHT Ha YUCTOBYIO MOJIaUYy:
Ks2=1*0,8*1*0,8*1=0,64,
. PaccunteiBaem dncToByr0 mogaay: Sop2 = Sor2* Ks2=0,12*0,64= 0,076 Mmm/00;
. Beibupaem ckopoctb 1 4epHOBO# 00padoTku (cTp. 73-80, kapra 21):
V1= 146 M/MuH 1 BeIOMpaeM monpaBouHbIi KoddduimeHT Ha Matepuan pesna- Kv,= 0,85;
. BetGupaem ckopocTh 1151 Y4MCTOBOM M OTIETIOUHOM 00paboTku (cTp. 81, kapTa 21):
Vo= 370 m/MuH;
. Beibupaem nomnpaBoynbie K03 GUIIMEHTHI Ha CKOPOCTh (cTp. 82-84, kaprta 23):
Kve=1,1- (cTtans aBTOMaTHAs);
Kvo= 1- (Touenue, pactaunBaHue. ..);
Kvj= 1- (nnameTp BO3MOXKHOM 3aroToBku- 10 500 MM);
Kvv=1- (mo HB 210);
Kve= 1- (9=90°);
Kvr= 1- (T=45 mun);
Kvx= 0,75-(6e3 oxiraxaenus);
. PaccuntpiBaem nomnpaBoyHblii KOA((OULIHUEHT Ha CKOPOCTH!
Kv=0,85*1,1*1*1*1*1*1*0,75=0,64;
. PaccuntbiBaeM CKOpOCTH pe3aHusi:
Vp1= 146*0,64= 93,4 m/muH,;
Vp2=370%0,64= 236 m/muH;
. PaccuntbiBaem 0060poThI 3arotoBku 1o ¢popmyne: n=1000*V /IT*D 06/muH:
np1= 1000%93,4 /3,14*56 = 531 06/muH;
np2= 1000*236 /3,14*50 = 1503 06/muH;
. Betbupaem ¢aktudeckue 000pOoThl U3 TACMOpPTa CTaHKA, OKPYTJIISis B MEHBIIIYIO CTOPOHY (CTP.
14):
Ng1 = 500 06/MuH;
Ng2 = 1400 06/muH;
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19. IlepecuutsiBaem pakTudecKyro ckopocTs 1o popmyne: V= I1*D*ng / 1000 m/muH;
V1= 3,14*56*500 /1000 = 87,9 m/MuH;
V2 =3,14*50*1400 /1000 = 219,8 m/MuH;

20. Tlonaya y cranka OeccTyneHvaras, I03TOMY OCTaBJIsIeM PAaCYCTHBIC ITOIauH:
Sop1 = 0,49 MmM/06;
Sop2= 0,076 Mm/00;

Tabnuma 8. PaccunTanHbie peXKUMBI PE3aHHUS.

Nerm\im | D, MM | t, MM | Sop, Vo, Np, Ng A\ So MpUMeUaHue
MM/00 | M/MUH | 00/MUH | 00/MUH | M/MHUH; | MM/00;

1 56 3 0,49 93,4 531 500 87,9 0,49 (25*25); (h=7);
(mo HB 210);
(mo 5 u 3KCII);
(c xopko#);
(maiikoit, ¢=90°);

2 50 1 0,076 | 236 1503 1400 219,8 0,076 | (r=1); (9
KBaJIUTET);

1.1.5. Pacuer pe:kuMa pe3aHusi HHCTPYMeHTa Ha obopyaoBanue ¢ UITY
ITPUMEP:

KaJIBKYJIATOpa PEXKUMOB pe3anusi Ha caiite mpousBoauresns Sandvik Coromant i Walter (ccbuika Ha

ckaunBaHue Kajbkynsatopa Walter. Kambkyssitop He0OX0AMMO cKayaTh M TMOMECTUTHh Ha Pabounii

cTo).

pexymero wuHcTpymenta (Sandvik Coromant cOopHbI HMHCTPYMEHT, LeJIbHBIH HWHCTPYMEHT,

TOKAPHBI HHCTPYMEHT, JIONIOJHUTEIIbHbBII HHCTpYMeHT). Ho MOXKHO BBIOMPATh HHCTPYMEHT U IPYTUX

Pacuer pexumoB pesanust st omepauuu ¢pesepHas UIIY npousBoguMm ¢ HOMOIIbIO

Honaqy Ha 3}/'6 H CKOpPOCTb PpE€3aHHd HCIIOJb3YEM PCEKOMCHAOBAHHBIC IIPOU3BOAUTCIICM

¢dbupm npomsBogureneit GARANT, CKUD.

1) ®peza CoroMill®390 R390-032C5-11M, (P32; L65; Ip10; Lu40; Z3; R3,1),

ITnacrura R390-11 T3 31E-NL H13A;

V - CKOpOCTh pe3anus, 980 m/MuH:

S;— mojada Ha 3y0, 0,18 MMm/3y0
So— monava Ha 060poT, 0,54 Mmm/06 (20)

Sy — mojaga MuHyTHast, 5267 MM/MuH (21)

N— 00OPOTHI MIMUHIETS pacueTHbIe, 9753 00/MuH

2) ®dpesza CoroMill®390 R390-020C5-11M095, (d20; LI5; Ip10; Lu40; Z3; R3,1),
ITnacrura R390-11 T3 31E-NL H13A;

V - CKOpOCTh pe3anws,980 m/MuH:

S;— momaya Ha 3y0, 0,18 MM/3y0
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So— mogava Ha 060poT, 0,54MmM/00 (20)
Sy — nmojaga MuHyTHasL,8426 MM/MuH (21)

N— 00OpOTHI MIMUHAETS pacdeTHbie, 15605 06/MuH

3) dpesza CoroMill Plura 2P160-0800-NA H10F, (®8; L80; Lu28; Z2; R3);
V - CKOpOCTh pe3anus, 407 M/MUH:

S;— mogada Ha 3y0, 0,12 Mm/3y0

So— monaga Ha 060poT, 0,24 Mmm/06 (20)

Su— nmojgavya muHyTHast, 3888 mm/MuH (21)

N— 00OpOTHI MIMUHETS pacueTHbIe, 16202 06/MuH

Tak kak pexuMbl pe3anus Ha ctanke ¢ YITY nmporpaMMupyroTcst 6eccTyneH4aTo, TO UCTIONIb3yeM

JUTst 00pabOTKH pacyeTHbIC 3HAUCHHSI.

1.1.6. MeToanb! U cpeICTBA KOHTPOJIS 1€TAJIH

[lox KOHTpOJNEM B MIMPOKOM CMBICIIE UMEETCA B BHIY ITOHATHE, BKIIOYAIOLIEE B
ce0st onpeeNieHNe KaK KOJIMUECTBEHHBIX, TaK U KAYECTBEHHbBIX XapaKTEPUCTUK, HANIPU-
Mep, KOHTPOJIb 1€(PEKTOB HAPY>KHOM OBEPXHOCTH, KOHTPOJIb BHYTPEHHUX ITOPOKOB Me-
TaJlj1a u JIp.

B TexHuke HapsLy € MOHATUEM «KOHTPOJbY» IIUPOKO IIPUMEHSETCA NIOHATUE U3~
MEpPEHHED.

N3mepenue - HaxoxIeHrne PU3nUeCcKol BEIMYMHBI C TOMOIIIBIO CIIEIIUAIbHBIX TEX-
HAYECKUX CPEJNICTB.

TOYHOCTH U3MEPEHHUI - KAUECTBO U3MEPEHUH, OTpaXkarolee 0JIM30CTh UX PE3ylb-
TaTOB K UCTUHHOMY 3HAYEHUIO U3MEPSIEMOMN BEINYUHBI.

[TorpemHOCTh U3MEPEHUS - OTKIOHEHUE PEe3yJbTaTa U3MEPEHUS OT UCTUHHOTO
3HAYEHUS U3MEPSEMOU BEITMYUHBI.

IToq MeTOIOM HM3MEpPEHMS NOHHUMAETCA COBOKYIHOCTH MCIOJIB3YEMBIX HU3MEPH-
TEJIbHBIX CPEACTB U YCIOBUN UX IPUMEHEHHS.

Metoapl U3MEpEHUS 3aBUCAT OT UCIOJIb3yEMbIX H3MEPUTEIIBHBIX CPEACTB U YCII0-
BUI U3MEPEHUN U TOJIpa3IEeNstoTCs Ha a0CONMIOTHBIE, CPABHUTEIBHBIE, PSAMbIE, KOCBEH-
HbIE, KOMIUIEKCHBIE, 3JIEMEHTHbIE, KOHTAKTHBIE U OECKOHTAKTHBIC.

AOGCONIOTHBIN METOJT U3MEPEHUS XapaKTEPU3yeTCs TEM, YTO MPUOOP MOKa3bIBAET

a0COJIFOTHOE 3HAYCHHUE HBMCpHCMOﬁ BCIIMYHUHBI.
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CpaBHUTENBHBIN METOJ[ OTIWYACTCS TEM, YTO MPUOOP MOKA3bIBAET OTKJIOHCHUE
3HAYCHUS U3MEPSEeMON BEJIMUYMHBI OT pa3Mepa YCTAHOBOYHON Mephl MJIM MHOTO o0pasiia.

Tak, k a0COTIOTHOMY METOAY OTHOCST U3MEPEHUE MUKPOMETPOM, IITAHT CHITUPKY-
JIeM, JVIMHHOMEPOM, a K CPAaBHUTEIIbHOMY U3MEPEHUE ONITUMETPOM, UHJIUKATOPHBIM HYT-
poMepoOM.

[Ipssmo¥t MeTO N3MEPEHNS 3aKIIFOYAETCS B TOM, YTO 3HAYEHHE HCKOMOW BEJIMYMHBI
WJIU €€ OTKJIOHEHUE OTCUMTHIBAIOT HEMOCPEICTBEHHO 110 npudopy. K satoMmy Metony oT-
HOCAT KOHTPOJIb JUAMETPOB MUKPOMETPOM MJIM MHAUKATOPOM Ha CTOMKE.
[Ipr KOCBEHHOM METO/I€ 3HAYEHUE UCKOMOM BEJIMYUHBI WJIA OTKIIOHEHUE OT HEEC HAXOIAT
M0 pe3yJibTaTaM U3MEPEHUS IPYror BEJIMYUHBI, CBI3aHHOM C MCKOMOM OMPEICICHHOU
3aBUCUMOCTBIO. Harpumep, KOHTpOJIb yrila CHHYCHOW JIMHEHWKOW, AUaMeTpa IO JJIMHE
JIyTU U yTIIy, ONAPAIOLIEMYCS Ha HEE.

N3mepurenbHble CPEACTBA — 3TO TEXHUYECKHUE YCTPOMCTBA, UCIIOJIb3YEMBIE TIPU
M3MEPEHUSX U UMEIOIINE HOPMUPOBAHHBIC METPOJIOTUYECKHUE CBOICTBA (HAIIpUMeEp, pas-

JUYHBIE U3MEPUTEIbHBIE MPUOOPHI, KaTUOPBI, JIEKAIbHBIC TMHEWKHU, TUTUTHI U T.1.).

2.2.16.1 KoHTpPOJILHBIIi HHCTPYMEHT

Omnepanust 005 BXxogHO KOHTPOJIb.
1. Iranarenmupkyns [II-1-250-0.1 TOCT 166-89 nyis npoBepku rabapuTHOTO

pasMepa 3aroToBKH

‘ \.

Puc. 42 tanrenuupkyns I11-1-250-0.1 TOCT 166-89

2. Jlyna JIIT-4x TTOCT 25706-83 niist mpoBepKH 3aroTOBKU Ha OTCYTCTBUE

MCXaHHNYCCKHUX HOBpe)KI[eHI/Iﬁ
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Puc. 43 JIyna JII1-4x TOCT 25706-83

Omneparus 025 KoHTpoab nociie NoJAroTOBKU 0a30BBIX TOBEPXHOCTEH.
1. ranrenmupkys LITI-1-250-0.1 TOCT 166-89 nist KOHTpOJIs pa3MepoB.
2. O6pasiel mepoxoBatocTd 'OCT 9378-94 st mpoBepKkH MIEPOXOBATOCTH.

WepPOXOBATOCTH NOBEPXHOCTH (CPaBHEHNR )
@ TOCT 93
-’

®PE3EPOBAHUE uuﬁu%mecxoe (ou)
Ne 138-18
Ra 6.3 Ra 3.2 Ra 1.6 Ra 0.8

Puc. 44 O6paszus! mepoxoBaroctu ['OCT 9378-94

3. Yronbauk YJIII 100x60 'OCT 3749-77 npeanazHaueH 1Jisi MPOBEPKHU MPSIMBIX
YTJIOB U PUMEHSIETCS [ KOHTPOJISI IEPIEHIUKYIIIPHOTO PACIIOI0KEHUS

JieTanei ¢ BLICOKOM TOYHOCTBIO.

Puc. 45 Yromsauk YJIIT 100x60 I'OCT 3749-77

Omneparus 040 KoHTpois mocie BhIMOTHEHNSs 0a30BbIX OTBEPCTHH.
1. KontponbHoe npucnocoonenne KI1.15.02.15.21.18-1.05 mi1st KOHTpOIIS MEX

OCCBOTI'O paCCTOAHUA
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Puc. 46 KonrponsHoe npucnocodiaenue KI1.15.02.15.21.18-1.05

2. Kammubp-nipooka 8133-0930 H9 'OCT 14810-69 nist KOHTPOIIS OTBEPCTHIA

Puc. 47 KanuGp-npobka 8§133-0930 HO 'OCT 14810-69

Omnepamus 070 Koatpons nocne oneparuu ¢ppeszepHas ¢ UITY
1. Mranrenuupkyns HII-1-250-0.1 TOCT 166-89
2. Crenkomep C-10A TTOCT 11358-89, [IpeanaznadeHbl Jyisi ©3MEPEHUS TOJITUHBI

CTEHOK ITOJIBIX JETalICH.

Puc. 48 Crenxomep C-10A TOCT 11358-89

3. ITanrenrayounomep III-160 0,05 TOCT 162-90, KOHTpOJIb BEICOT pedep

JACTalIu.
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Puc. 49 Mtanrenrnyounomep LIIT-160 0,05 TOCT 162-90

4. 1la6mnon xontypa [IK-1, myist KOHTpOIIst POPMBI 1€TATU U PACTIONOKEHUS

QJICMCHTOB.

5. Tloprartusneiit mpodunomerp Accretech Surfcom Touch 35 pist npoBepku

MECPpOXOBATOCTH.

Puc. 50 ITopratunslii npodunomerp Accretech Surfcom Touch 35

2.2.16.2 KoopaunatHo-usmepurejabHas mammaa ALTERA SL 20.10.8

KoopaunaTtHO-u3MepUTenbHas MallliHa — 9TO YCTPOUCTBO U1 TOYHOTO
U3MEPEHUS TEOMETPUUYECKUX XapaKTEPUCTUK 00BEKTa. MalllnHa MOXKET YIPABISITHCS
BPYYHYIO OIIEPATOPOM HJIM aBTOMATU3UPOBAHO KOMIBIOTEPOM. MI3MepeHus mpoBoaaTcs
MMOCPEACTBOM JATYMKA, PUKPENIIEHHOTO K MOJIBUKHOM OCH MAIlIHBI.

JI1s1 KOHTPOJIST HAKJIOHHBIX IIOBEPXHOCTEN, TEOPETUYECKUX KOHTYPOB U
PaguyCHBIX CKPYIJICHUN JETalN UCTIOb3yeTcst KoopaMHaTHO-U3MEPUTENbHAS MAIIMHA

ALTERA SL 20.10.8
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Puc. 51 KoopaunatHo-uzmepurenbHas mammuaa ALTERA SL 8.7.6.

Hcnonp3oBanne nanHor KMM 1mo3BoiMT NpoBOAUTE KOHTPOJIb KOHTYPOB,
TEOPETUYECKUX KOHTYPOB, CKPYIVIEHUI U HAaKJIOHHBIX ITOBEPXHOCTEMN C BBICOKOM
TOYHOCTBIO U IIPOU3BOAUTEIBHOCTBIO.

Tabnuua 9. XapakTepucTuku 000pyA0BaHUs

@ yHKINOHAIBHBIE XapaKTEPUCTUKH

Jlnama3oH u3MepeHuit 2000x1000x800 Mmm

MaxkcuMaibHasi Harpy3ka Ha CTOJl 1635 kr

TO4HOCTHBIE XapaKTEPUCTUKH

[TorpemHocTs U3MepeHu 1,2 mxm + L/400

DKCIUTyaTalluOHHbIE XapaKTEPUCTUKU

OnTuManeHBIN AMana3oH TEMIEPATyp 18-22°C
DNeKTponuTaHue 230B/50T'g

OO6mme xapakTepuCTUKN

["abapuTHbIE pa3mepsl 3245x2091x3108 mm
Bec 4861 kr

1.1.7. HopmupoBaHue onepanuii

OmHOM M3 COCTAaBHBIX YaCcTeH pa3pabOTKU TEXHOJIOTHYECKOTO MPoIlecca SBISETCS
ompeiesICHre HOPMbI BPEMEHH Ha BBITIOJTHEHUE 3aIaHHOM paOOThI.

Paznuuaror Tpu MeToa HOPMHUPOBAHHMS: TEXHUYECKUM PacyeT 10 HOPMAaTUBaM;
CpPaBHEHHE U PacCyeT MO YKPYIMHEHHBIM TUIIOBBIM HOPMATUBAM; YCTAHOBJIEHUE HOPM Ha

OCHOBE M3y4Y€HHU 3aTpaT paboyero BpeMeHu.
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TexHnyecko HOPMOM BPEMEHH SIBISETCS BPEMS, KOTOPOE YCTAHABIMBACTCS IS
BBITIOJIHEHUS ~ OMpeNeieHHOM paboThl  (omepamuu), MCXOAsl U3 NPUMEHEHUS
IPOrPECCUBHBIX METOJOB TpyHa, IUIOTHOTO HCIOJb30BAHUSA MPOU3BOJICTBEHHBIX
BO3MOXKHOCTEH (000pyI0BaHMS, TUIOMIAJEH) U ydeTa MEPEeIOBOr0 OMbITa HOBAaTOPOB
IPOM3BOJICTBA.

3aTpaThl pabOYero BpEeMEHU MOJpa3/eNsaIOTCA: Ha BpeMsl pabOThl U BpPEMEHU
NepephIBOB B padoTe.

Bpemss paOoThl COCTOMT U3 TOJATOTOBUTEIHbHO-3aKIIOYUTEILHOIO BPEMEHH,
ONEpPAMOHHOIO  (TEXHOJIOTMYECKOTO M BCIOMOIaTebHOIO) W BPEMEHU Ha
oOcny>krBaHue paboyero Mecra.

[ToAroToBUTENBHO-3aKIIOYUTENILHOE BPEMsI — 3TO BpEMs, 3aTpauy€HHOE pabounuM
Ha O3HaKOMJICHHE C pPabOTOM, MOArOTOBKY K paboTe (Hajmagka cTaHKa, MPUCTIOCOOICHUN
W HUHCTPYMEHTOB JUJII M3TOTOBJICHUS JETaleil, a Tak)Ke Ha BBINOJIHEHHUE JCHCTBUMH,
CBA3AaHHBIX C OKOHYAHHMEM JIaHHOM palOoThl (CHATHE CO CTaHKa U BO3pacT
MIPUCIIOCOOJICHUI M MHCTPYMEHTA; U c/laya 00pabOTaHHBIX 3ar0TOBOK)).

[IoArOTOBUTENBHO-3AKIIFOYUTEIIBHOE BpEMS IOBTOPSETCS € KaXJIOW MapTUEH
00pabaTbIBaeMBbIX JI€TANICH U HE 3aBUCHUT OT pa3Mepa NapTUi.

TexHonornyeckoe (OCHOBHOE) BpeMsi — 3TO BpeMs, 3aTpauyuBaeMoe
HEIMOCPEJICTBEHHO Ha M3rOTOBJICHUE JETalH, T.€. HAa M3MEHEHHE (POpPMBI, pa3MepoB,
COCTOSIHUS 3aTOTOBKH U T.II.

BcrnomoratenbHoe BpemMst — 3TO BpeMsl, 3aTpayeHHOE Ha pa3iMyHbIe
BCIIOMOTaTe/IbHbIE JIEUCTBHSI pPabOyero, HEMOCPEACTBEHHO CBA3aHHBIE C OCHOBHOM
paboToii, a UMEHHO: YCTaHOBKA, 3aKpEIJICHUE U CHIATHE 00pabaThiBaeMOM JIeTaju, IyCcK
Y OCTAHOBKA CTaHKa, U3MEPEHUSI U3MEHEHUS PEKUMOB 00pabOTKH U T.II.

Hopmy BpemeHU Ha ornepaiuio B yCJIOBUAX CEPUMHOTO MPOU3BOACTBA HA3bIBAIOT

MITYYHO-KAJIBKYJISIITAIOHHOW HOPMOW BPEMEHU U ONPEEIISIIOT TI0 popmyIie.

T
Tuyrw =Tyr +—Z3' , MUH

TJ€ n—YHUCIO JAETAJIEN B APTUH.

[TPUMEP:

Kaxx1p1i1 mpou3BOICTBEHHBIN TPOLIECC COCTOUT M3 TEXHOJIOTHYECKUX onepanuil. TexHnonoruueckas

oreparys sBJsSETCS 00bEKTOM HOPMHUPOBAHHS TpyAad. 3aTpaThl pabouero BPEMEHHU, KOTOPble UMEIOT
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MCCTO B IMPOU3BOJACTBE, BECbMa MHOFOO6p33HBI, IIO3TOMY OCHOBHBIM CPCIACTBOM I UX H3MCPCHUSA
SABIIACTCA UX KJIaCCI/I(bI/II(aI_II/ISI, TO CCThb T'PYHNIIUPOBKA 3aTpat pa60qer0 BpECMCHHU I10 OHpe[[eJIéHHLIM

IIPU3HAKAM.

PABOYEE BPEMSI

| BPEMS PABOTBI ' INEPEPbIBbI '

I ] [ 1
Pabota no 3aganuio Paborta ue no 3aganuio Pernamentupoanniie || HepernamentHposannsie

.
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Tuwr — HOpMa IITYYHOTO BPEMEHU, MUH:
TH_IT:TO+TB+T060+TOTI[
rac To — OCHOBHOC BpeEM#ia, T.C. BpCMs, 3aTpaduuBacMoC IJid JOCTUKCHHA LCJIU ,[[aHHOﬁ

TE€XHOJIOTUYECKOM Ollepaliu, MUH.
Ts - BcnoMorareiabHOe BpeMsi, MUH.
Tosc — BpeMsl OpraHM3allMOHHOTO 00CTYKHBaHUs, 3aTpaylBacMoe Ha
00CITy’)KUBaHHE TEXHOJIOTHYECKOT0 000py1I0BaHUs, MHH;
Torn — BpeMs Ha OT/BIX M JIUYHBIE HAIOOHOCTH, MUH.
OCHOBHBIE COCTABIISAIOLINE HOPMBI BPEMEHH:

OcHOBHOE MaIIMHHOE BpeMst JIJIs1 (hpEe3epHOI Onepaliu:

L

T, =

SMI/IH
rae L — nmuHa 00paboTKu ¢ y4€TOM BETMYMHBI BpE3aHUs U riepedera, MM
Swms — MHHYTHAS TTI07a4a, MM/MUH.

OcHOBHOE MallIMHHOE BpeMs Ui CBEPJIUIILHOM ONepaluu:

Lxi
T,=———,mun
n, xSg

n.
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rae L — qmmHa 00paboTKH, i- YHMCIIO MPOXO0B, Ny — YaCTOTa BPAIEHUs MITHHIES (00/MHH),
So— monaga Ha 060poT (MM/00)

Ts - BcmomorarenbHOe BpeMs, 3TO BpeMs, 3aTpauMBacMO€ Ha BBIOJHEHUE JCHCTBUU,
o0ecneunBaIIUX BO3MOXKHOCTh OCYIIECTBICHHUS OCHOBHOM 3aaun orneparuu (yCTaHOBKA U CHSTHE
JIeTaly, MyCK U OCTAaHOBKA CTaHKa, MEPEKII0YCHHE PEXKUMOB PaOOThI, KOHTPOJIb U3MEPEHHUS U T.1.)

Torm - Bpemst Ha oTapix U uuHbie HagoOHOCTH (3% OT TotTs)

Tosc — BpeMst OpraHU3aIMOHHOTO 00CTYKHBaHUS, 3aTpadylBacMOe Ha

00CIyXUBaHKHEe TEXHOJIOTHUeCKoro 06opymoBanus (7% ot TotTs)

Tus - TloAroTOBUTEIHHO-3aKIIOUUTENBHOE BPEMSI COCTOMT M3 3aTpaT BPEMEHHM Ha HalaAKy
CTaHKa, MPUCIIOCOOICHHSI U MHCTPYMEHTA, a TaK)Ke MOJTYyYCHHE HHCTPYMEHTA U MPUCTIOCOOJICHUS 10
Hayaja padoT U c/1ayu Mocie.

[IITy4HO-KAJIBKYISALIUOHHOE BPEMS:
Tl'[3
Tyrx =Ty + -, 2 MuH

rJie N — KOJIMYECTBO JIeTaliell B MapTHH, IIIT;,
T3 — MOArOTOBHUTENIBHO-3aKITFOYUTEIIBHOE BPEMSI,;

Tmt — HOpMa ITYYHOT'O BPEMCHU, MUH;

Hopmupoanue ¢pesepHoii onepanuu.
OcHoBHOE BpeMms.

T, =22um.
BcnomorarensHoe Bpems.

TB = TB.y + TB.nep + TB.usM’MuH'

rac TB.y — BCIIOMOT'aTCJIbHOC BPpEMs HA YCTAHOBKY U CHATUC NCTAJIU, MUH,

T — BCIIOMOTI'aTCJIbHOC BPpEM:I, CBA3aHHOC C IICPEXOA0M, MUH;

B.nep

T — BCIIOMOT'aTCJIBHOC BPEMA Ha KOHTPOJIBHOC U3MCPCHUC, MUH.

B.usm

T,,=034-1.1=0.37mun.

T

B.nep

=0.51mun.

Hopmbl Bpemenu mnondupatorcs mno crpaBoyHukaMm (CMOTpU CHpaBOYHUK HOPMUPOBIIMKA ISt

(dpe3epHbIX olepaluii, CBEpAMIbHBIX omnepanuil uin MoxkHO ucnoib3oBaTh CAIIP «Beptuxanb»

Moy «HopmupoBaHue)

Tabmuma Ne (mopsiIKOBBIN)

HanmMeHoBaHMe pueMoB Bpewms1, MuH. Howmep no3unuun
BKJ1I0UNUTE M BBIKIIIOUHUTH 0,02-2 2

BparnieHue Gpesbl

BKIIIOYUTE ¥ BEIKITIOYHTH 0,02-6 4

nojauy
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N3menuTh yriciio o060poToB 0,07 7
IITTHHIEIS
W3MeHHUTh BETUYUHY 0,07 10
noJ1ayu
BriktounTs
ABTOMATHUYECKOE
YCKOPEHHOE MepeMelieHue, 0,07 11
MOJIBECTH JIeTajb K dpese
nepeMenIeHueM CTola
Bxirounts
ABTOMATUYECKOE
YCKOPEHHOE IepeMelieHre, 0,06 12
OTBECTH JIETaJb OT (Ppe3bl
nepeMenieHHeM CToJia

YcraHoBuTth Pppesy Ha 0,08 17
pa3Mep 1o JuMOy
Hroro: 0,51

T =0.24 mun

B.usm

T, =037+0.51+0.24 =1.12, mun.
OmnepatuBHOE BpeMs.
Toy=T,+Tg, mun.

Ty =2.2+1.12 =3.32mun.

HO)IFOTOBI/ITGJ'H)HO-3aKJ'II-O'-II/ITeJ'IBHOC BpewMms.

T, , =16+7=23mun.
Ha HaJIaJIKy CTaHKa, MHCTpyMeHTa U npucnocodnenus 7', . =16mun.

Ha MOJYUCHUC MHCTPYMCHTA U HpHCHOCO6J’ICHHfI A0 Ha4daJla U cAavy UX IOCJIC OKOHYaHUA O6pa6OTKI/I

T,, =1mun.

IlItygnoe Bpems.

K_ +K
T, =(T,+T,)L+—22—2"1) yun.
ur = (T T et

rne K, —Bpems Ha oOcimyKuBaHHE pabouero Mecta, paCCUUTHIBAETCS B MPOIIEHTaX OT ONEPAaTHBHOTO
BpEMEHH;

K — BpCMs Ha OTAbBIX W JIMYHBIC HaI[O6HOCTI/I, pacCUUTBIBACTCA B HPOLCHTAX OT OICPATUBHOIO

omiu

BpPEMEHH.

Ty = (2.2 + 1.12) (1 + 2222%) = 3,86, 2

Ro6c = 2'5%
Komn = 4%

I Ty4yHO-KAJIBKYISIIUOHHOE BpPEMSL.
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THS’.
n

Tyww =Ty + , MUH

n = 20wm.

T, =3.86+ % =5.01vun

[TomydeHHbIE JaHHBIC 3aHOCHM B COOTBETCTBYIOMIHE rPpadbl TEXHOJIOTUYECKOTO MPOIIecca.

2.3. BpInoJiHeHHe KOHCTPYKTOPCKOTI0 Tana

B JaHHOM ITYHKTC HCO6XOI[I/IMO BBIITOJIHUTD OIINCaHUC pa6OTLI

CIIPOEKTUPOBAHHOIO MTPUCIIOCOOJICHHS 1 00OCHOBAaHKE BHIOPAHHOM KOHCTPYKIIUU.
[TPUMEP:

Ha mmuTe npucrocoOeHns pachoiararoTcsl JIOXKEMEHTBI, KOTOPBIE 3aKPEIICHbl BUHTAMH H
3adukcupoBanbl mTH(GTaMH. B J0XKeMeHThI 3ampeccoBaHbl 1Mo JBa 0a30BbIX majibia Q6f7: ogun
HWIMHIPUYECKUN pyroi pomOuueckuid. J{s HanmpaBieHHs MaableB IPeyCMOTPEHBI BTYIIKH.

[Tpu ycraHOBKe Ha 6a30BbIE MATBIIBI H JIOXKEMEHTHI JACTATN IPUHAMAIOT YCTONYHBOE ITOJIOKCHHE
pu oopadoTtke. [Tpu 06paboTke ABYX pedep U BOCBMU OTBEPCTUH JETAIN 3aKPEIUIIETCS 32 CUET JIBYX
MIPUXBATOB U THAPOLMUIMHAPAX TOJKAIOIIETO THUIIA, PACTIOIOXKEHHBIX CIpaBa U CIeBa MPHUCIIOCOOICHHUS
W TpHUXBaTa TSAHYILETO THUIA PACIOJOKEHHOTO B IEHTpe MpHUCHOocoOIeHus. BepxHIomw monocTh
[WIMHPA TAHYIIETO THIA Yepe3 IUIAHT BBICOKOTO JABJICHUS TOJASTCS MAacjo, INTOK C MalbIeM, B
POpe3b KOTOPOTO BCTABIISETCS pa3pe3Has Iaida, cCMemaeTcss BHU3, IPKUMas IeTalb K JIO)KEMEHTY.

[Ipu 00paboTKe OCTANbHBIX MOBEPXHOCTEH [ETalld 3aKPEIJISIOTCS B BOCBMHU MpPHXBaTax H
THAPOLUINHAPAX TOJIKAIOIIEro TUIIA.

Jlns opueHTaluu TPUCTIOCOOJIEHHs Ha CTOJE CTaHKa B IUIMTE 3allpecCOBAHbI JIBa Majblia:
nuameTpom 14f7 — B 1ieHTpasIbHBIH T1a3 CTOJIA.

JIJ1st TpaHCTIOPTUPOBKY TIPUCITOCOOJICHHUS B TUTHTE Pa3MEIICHBI YEThIPE PhIM-00JITA.

JlanHoe mpucnocoOyiieHne TpeqHa3HAYeHO JJs TMPOTrpaMMHONM OOpabOTKH HApYKHOTO
BHYTpPEHHET0 KOHTYpa, KApMaHOB, CTYIIEHEK U pedep IeTau.

Hannoe mpucnocoOneHue, Onaromaps OBICTPOAEHCTBYIOMIMM 3a)KMMaM TIO3BOJISIET CHU3HUTH

BpEMs HAa YCTAHOBJICHUC U CHATUC ACTAJIH.

2.3.1. PacyeT TeXHOJIOTMYECKOH OCHACTKH HA YCUJIHE 32:KUMA

[Ipu 3akperuieHHH AeTald NPUCTIOCOOJIEHWH, HA CTaHKaxX MEXIYy AEeTallblo U
IIpUXBaTaMU BO3HUKAIOT CHJIBI TPEHMSI, KOTOPBIE MPENATCTBYIOT CMEIIEHUIO JETaIN OT
cuibl pe3anus Pz. [Ipu 06paboTke Ha mporpammHoM ctanke ¢ UITY npu 06xoae koHTypa

(dhpe3oii mosoxxeHue cuibl PZ Oyner MeHsThCS.
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B nanHOM citydyae ypaBHEeHHE OanaHca CHII IPUMET BUJ.

Pz+Po-f=W.-f

rae Pz—OCHOBHas cuja pe3anus, H

_10-CP-tx-SZy-Bu-z
B D9 -n%¥

C,=825x=095y=08u=159g=1Lw=0.

Pz  Kyp H

K,, =275

t =4.6mm

_10-82.5- 4. 6995 .0.1598.3611 .3

Pz = .2.75 = 1950H
z 3011 - 11200

Po—o0ceBas CHJIa, OTPHIBAIOMIAs JCTadb OT JIOKEMECHTA 3a CUYCT BHHTOBOM KaHABKU
KOHIICBOH (hpe3Hbl.

Po=0.28-P, -tgw, H

@ —YyTOJI TIOTheMa BUHTOBOH KaHaBKH (DPE3bI; IS JISTKUX CIIaBOB npuMeHseTcs 30°.
Po=0.28-1950-tg30° =310, H

f —xoaddunment Tpenus Ha ctanke, f =0.15

N3 ypaBHEHUS omnpeaenseTcs Chiia 3aKuMa.
W = (E+ POJ-K3+3
f

rae K,—kodpduimeHT 3amaca, yYUThIBaeT CTEIICHb 3aTYIUICHHUs], KoJieO0aHue MPUITyCKa

npu o0pabOTKe 3a cueT M3HOca IITamIa, TBEPAOCTh U BSA3KOCTh MaTepuaia JeTaju;

K,=1.4

W = (@+310j-1.4+3 =6211H
0.15

Ornpenenenue quaMeTpa rUaPOLMIIMHAPA:

/ 4-W
D, = |-————— mu
‘ 0.75-7-P-n

D, = \/ 4-0211 - =0.035 = 35uu
0.75-3.14-10-10° - 0.85
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[To Hopmasiu MH 2251-61 npuHumaercs TUAPOLMIMHAP ONMKanIero OOoJIbIIero
3HaueHus ¢ D = 40 mm, ¢ qiuHOM Xoaa mToka 15 mM. Hopmane npeaycMaTpuBaeT psj
nuametpoB: 40,50,60,80,100 mm ¢ muHumansHOU anuHOM 70 MMm. B mToke mmeercs
pe3bboBoe oTBepcTre M 12 1151 yCTaHOBKH IIMUJIBKY C MUHUMAJIBHBIM BbICTyTanueM 10
MM, B KPBIIIIKE UMeETCs pe3b00Boe oTBepcTre — M 12 jutst kperieHust nuiuHapa. Pabouee

nasnenue P = 10MIla (100kr/cm?).

= 1]

—
-

fil

L

Puc. 52 IIpumep ruaponmausapa

IMuapormmnapsl o OCT 21722-3-86 (cM. mpusioxkeHue) paboTaroT NP TaBICHUH
P = 6 MIIa (60kr/cm?) u umeroT ps quameTpos: 40,50,63 MM ¢ MUHUMAIILHOM JIJIMHOM —
23 mm. Ecan npunumats muuasapsl o OCT, To o OyaeT uMeTh OOJIbIINI JUaMeTp U
JUIMHY, a 3HAQ4MT, TOJIIIMHA JIO)KEMEHTa IPU HEOOJIbLIOW BBICOTE JETANU TOIY4YHUTCA

3HAYUTEJILHO OOJIBIIIE.

Iunpommmubapel mo 'OCT 19899-74 umeror ToJbKO pe3bOOBOE KperieHHe

KOpIyca HWJIMHAPA, YTO HEMPUEMIIEMO VISl JAHHOTO MPUCTIOCOOICHHUS.

Pacder rugpaBnnyeckux NpuxMMoB.

OIHOCTOPOHHUI TIPHKUM:

a=50 B=42

Puc. 53 [Tpumep rugporuInHapa
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Pacuer ycunns paBHOBecHs:

ZMa=O

ZMazF-a—Rz-(a+b)=0

-
3 e

a

~F-b+R;-(a+b)=0

[IpoBepsieM CHUIIBL:

ZY:Rl-I_RZ_F:O

F=R,+R,

Br100op 1omyckaeMbIX HANIPSAKEHUI 1151 BUHTOB

_F-b

p_Re(a+b) 6211-(50+42)

50

11428 - 42

R = 50722

11428 = 5217 + 6211

11428 = 11428

= 11428H

= 5217H

Bb16path Ki1acc MpoYyHOCTH 00JITa U TaliKK B COOTBETCTBUH C TabiuLen 1 1 yka3ath:

KJIaCC MPOYHOCTHU BHUHTA W TalKW, MPEJeN TEKYUYEeCTH MaTrepuaia BUHTA U IPUHSITHIM B

pacuéTax 3amnac mpoYHOCTH (C 00OCHOBAHHEM).

Tabnuua 1. Kiaccel npoyHOCTH M MapKH CTajieil Ui BUHTOB U FaeK

Kitacec npounoctu Bpemennoe [Ipenen Mapka cranu
BUHT ramka COIIPOTUBIIEHUE Oy, TEKYUYECTH Or, BUHTA raku
MITa (H/mm?) MITa (H/mm?)
4.6 <4 400...550 240 20 Cr3
5.6 <5 500...700 300 30, 35 10
6.8 <6 600...800 480 45, 40T 20, 35
10.9 <10 1000...1200 900 40X, 30XI'"CA 16XCH

Jlommyckaemoe HalpspDKeHUE Ha PACTSHDKCHHE MTPU TTOCTOSTHHON HArpy3Ke ONMPECIISIOT 10
dhopmyiie:

rae Or — Opeacia TCKy4eCTU MaTepuala,

Ot

[Clp=77—

[S17’
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[S]7 — ko3 duLmeHT 3anaca npoyHoCTH (6€30MaCHOCTH).
Ta6numa 2. 3HaueHus KodppunuenHTa 3amnaca npoudocTu (6ezomnacuoctu) [S] mpu pacuére BUHTOB
C HEKOHTPOJUPYEMOU 3aTSKKOU

Crainb 3uaucHus kodhunuenta [S]; npu nuamerpe Bunra d
8...16 16...30 30...60
VYrnepoaucras 5...4 4...2,5 2,5...1,6
JlerupoBanHas 6...5 5...33 3,3...3,0

JI71s1 CUIIOBBIX COEMHEHUM IPU HEKOHTPOJIUPYEMOU 3aTSKKE HE MPUMEHSIOT BUHTBI

MEHEE & MM

[Tpu KOHTPOJIUPYEMOM 3aTSHKKE (ITMHAMOMETPUYECKUMU KJIIOYaMH,
nehopMHUpPYEMBIMH Mai0aMu JIp.) 3HAYCHHE [S]; HE 3aBUCHUT OT AWAMeETpa pe3bOnl. B
ATOM cllydae JiJisl YIJIEPOAUCThIX cTaneu [S], = 1,7...2,2;

JUIS1 ISTUPOBAHHBIX —  [S], =2...3.

Jomyckaemoe Hanpsixenue npu cpese [7]q,= (0,2...0,3) or,
Jlommyckaemoe HanpsHKEHUE TIPH CMATHH:

o s yriepoaucToi crainu [6le = (0,8...1,0) O

* s JerupoBaHHOM cTanu [Glew = (0,6...0,8) o,

* s uyyryHa [Glew= (0,6...0,8) G5,

Pacuyér mroka Ha pacTsizKeHue

HeoOxoaumo, dTOOBI pacu€THOE HAINPSIKECHUE PACTHKEHUS HE MPEBHIIIAO
JIOITYCKaeMO€ HAIPSKEHUE PACTSDKCHHSL.

[0p] = 110 - nonyckaemoe HanpsbkeHue pactspkenus, MIla;

Gp — pacy€THOE HAIpsLKEHUE pacTsokeHus, MIla:

rae N — cuna, nelictByromias Ha mtok, H. B nannom cimyuae, W = N =4297 H;

A — myI0111a/1h MIOTIEPEYHOT0 CEUCHMS 00JITa, MM

n*d12
4

A=

rae d1 = 14 — quametp 60J1Ta IO BHYTPEHHETO AUAMETPY, MM.

3,14%142

A= =153 mm?

4297
0, = —=28,1 Mma
153
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28,1<110 — yciioBue BBIMOIHSIETCS, 3HAYUT, BHIOPAHHBIN IITOK MOAXOIHUT.

2.3.2. Pacuet pe3n0bl railku Ha cpe3

[TpuMeHsIOT crenyromee yClIoBUe IPOYHOCTH:

2w
Tep = nd,HK Ky, = [TCP] !
TA€ T¢p - ACHCTBUTENBLHOE 3HAYEHUE HATIPSIKEHHS CPE3a;
H =~ 0,8d — BrIcoTa raiiku (riayOnHa 3aBUHYMBAHKS BUHTA, MM);
K — koa¢pdunment noaHoTs! pe3bdsl, K=0,75 — nmst TpeyronbHoil pe3bos;

Km — ko3¢ duiineHT HepaBHOMEPHOCTH HArPY3KH MO BUTKAM pe3bObl, mpuHUMaeM Km
=0,65;

[Tep] — AOMYyCKaeMble HAPSHKEHUS Cpe3a.

2.3.3. PacueT BUHTOB HA pacTsKeHHUe

HCHOHB?»YGM YCJIOBHC IIPOYHOCTH 110 HAIIPSIKCHUAM PACTAKCHUA.

4%1.3%x2xW
op =5 < [op]

IZI€ Op — pPaCUETHBIE HANpsDKEHUs pacTsokeHust, Mlla;
W — cuna 3axnma, H;
d1 - BHyTpeHHUH TUaMeTp pe3bObl BUHTA, MM; (16.367 MM)

0,] — MOTyCcKaeMbIe HAMPSHKEHUS pacTshkeHus s ctamn 40x [o] = 2500 kr/cm? =
p y p p

250 MIla

4x1.3%x2%2162.32

- — 2124 MII
opb 314+ 16.367 2 4

21,24 MIla < [250MITa],

[To pe3ynbraTam pacyeTa BHIOpaHHBIE BUHTBI COXpaHSIEM
2.3.4. PacyeT NpUXBaTOB HA MPOYHOCTH

Pacuér nuamerpa pe3pObl MPOBOAUTCS W3 YCIOBUS MPOYHOCTU HA PACTSIKEHUE

CTEPKHS C YYETOM KPYUCHHUsI MPU 3aBUHYMBAHUY IIMIIBKU TI0 (popmyIie:
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W 2w hw
/ /

Puc. 54 PacuérHas cxema K OIpeesIEHNI0 Harpy30K IIpUxXBara

52:2W

SN P

dpac

rae W — cuna 3axkuma, H;

[C]r - momyckaemoe HaIpsDKEHHUE.

i > 5,2*2*6211_287
pac = [ 314x2500

[To Tabnuiie 2 BeIOpaTh OIMAKANUIITYI0O METPUUECKYIO PE3BOY.

Ta6nuia 2. Pe3pba MeTpuueckas ¢ KpyImHbIM MIaroM (BbIOOPKA) MIJUIMMETPax

HomuHanbeHb1I [Tar Bryrpennui Cpennmii

IuameTp pe3bosl1, P auamertp, di auamerp, dz

Pe3b0BI
10 15 8,376 9,026
12 1,75 10,106 10,863
14 2 11,635 12,701
16 2 13.835 14,701
18 2,5 15,294 16,376
20 2,5 17,294 18,376
22 2,5 19,294 20,376

Onpenenenue pa3MepoB NpHUXBaTa.

%

AN
5 ™

[

Puc. 55 OcHoBHBIE pa3mMepsl IpUXBaTa
[[Iuprna mpuxBara

B = (3...3.5) * dmn
B =3,5%18 = 63 MM

BricoTa npuxsara h
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h=(1,1..1,3) *dumn
h=13%18 = 23.4 MM

Jmna nmpuxsara L

L =(6..10) * dimn
L=10%*18 = 180 mm

[[Iupuna na3a noJa MNUIbKY

b =dwun = 18
JlmuHa ma3a 3aBUCUT OT BEJTUYMHBI CMEIEHUS MPUXBATOB MPH BHITIOJIHCHUH

yCTaHOBA.

KoHcTrpykiust mpuxBarta ociabiisieTcs ma3om Jijist 601Ta, U3-3a 4ero BOZHUKAET
OTMAaCHOCTb YPE3MEPHOI0 Mporuda, BCIAEACTBUE Uero He OyeT oOecreyeHo
HEO00X0IMMOE 3aKpEeIJICHHE 3arOTOBKH, TO3TOMY HEOOXO0IMMO MPOU3BOIUTH PACUET
MPUXBATOB HA MPOTHUO.

[Tpu pacuére mpuxBaTOB HA TPOTUO HEOOXOIUMO OINPEACIIUTD CXEMY Harpy3KH.
3a pacy€THYIO IJTMHY MPUHUMAETCS YacTh MIPUXBATa, SIBISTIONIASCS HAaUOOIbITUM

IedoM. 3a pacy€THOE CeYEHUE MPUHUMAETCSI MECTO € TIa30M i O0JITa.

Puc. 56 Ceuenune npuxsara

L

ﬁ'lp =%.MM

rae fu, — mpenenpHbBIi porud npuxsara, Mm;

L — niimHa npuxBarta, MM;

_180_06
fnp_SOO_ .6 MM

I — (bxh)—(b—k%)
X = 17 , MM
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4,
Ix — MOMEHT ceueHus UHEPLUHU, MM
b — mmpuHa npuxsata, MMm;
b1 — mmpuHa maza npuxBaTa, MMm;

h — BeICOTA I[IpuxBaTra, MM.

__ (56+208%) — (16+208%)
12
2% W * L3
TAB«ExIx

= 29996.37 mm*

M,

f — pacuérnsrit mporud, Mm:

rae F - cuna, nelictByromas Ha npuxsat, H. B nannom ciyyae,
L — niyivHa npuxBaTa, MM;

E = 212000— moxynb ynpyroctu st Matepuana aetainu, Mlla

2 * 2534.87 x 1803

= 28+ 212000 2999637 _ 200 MM

0,05mMm < 0,6MMm

[To pe3ynbpTaTaM pacuéra MpUXBaThl COXPAHSIEM.

2.3.5. PacuéT rpy3oBoro BUHTa (pbIM - 60JITa)

['py30BOii BUHT (pbIM - OONT) MpPH SKCIUTyaTal[MM HCIBITHIBAET TOJBKO OCEBYIO
pPaCTATMBAIOLIYI0 HArpys3Ky, IIO3TOMY €ro pacdy€r NPOBOJUTCS HA PACTSHKECHHE.
JomyctuMo BBIOOp pa3Mepa Tpy30BOIO BHHTAa NPOU3BOAUTH N0 Tabmuue 14 B

3aBUCUMOCTH OT TpeOyeMoil Tpy30M0IbEMHOCTH OJTHOTO PbIM — OOJTA.

Tabmuua 14. Jlonyckaemble OceBble Harpy3ku [Jisi OOJITOB C METPUYECKOH pe3b0oit

Mapka cranu
Tun pe3nOsbI Cr3 45 40X 30XH3

M6 750 1200 1750 2000
M8 1400 2200 3400 3900
MI10 2400 3800 5600 6400
M12 3600 5800 8500 9700
M14 5000 8500 13000 15000
MI16 7500 12000 19000 21000
M18 10000 16000 25000 28500

[Tpu nonp3oBaHMM TabUIEH BIusHUE AehOopMaMK KPYUYEHUs! OOITOB IIPU 3aTSKKE yUUTHIBATH

HE clenyeT
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[TpoBepka Hape3HOH YacTu pbIM — 60JITa MPOBOIUTCS MO (OopMYyJIe:

4 x Fyp
Gp_n*df'MHa

['ne, Fp — cuna Tshkectu npucnocooneHus, H

d; — qmamerp Oosta 1o TadIMIIE, MM;
lo,] = 40 — 60MIIa;

Fip = m * g H

['ne, m = macca npucnocodaenus, kr(716.78);

g — yckopeHue cBo6oHoro naaenus, (10 m/c?);

Fop = 716.78 * 10 = 7167.8 H

4x7167.8
g. =

= 282 MI
P 3714182 4

28.2 MIla < 60 MIla

PeM-60aTHI ¢ pe3p0oit M 18 moaxoasat moa Haie IprCTocoOJICHHUE.

2.3.6. PacuéT yuuiuHuTe el MITOKA

F F F F
» a
}f f/ /AFJE /JﬂE
/ 4 4 S
/ ! I'4 4
;" n=2 | p=1 f lu=07 | u=0,5
' \
f \'\ Y \\
' Y \ N\
b ot o ’AT Frrrrr«- Trrrrs
aj &) s} 2}

Puc. 57 YcnoBus ycTOHYMBOCTH IITOKA

B moém ciyuae BeiOpaHo 4 = 2

o dumn
imin =
mi —18—45
imin = —- = 4,
L
A=t
imin



U~ BEIOpAHHOE yCIIOBUE YCTOWYUBOCTH

L — JJIMHA YAIIUHUTCIIAA IITOKA

B mMoém npucnocoOsieHnH UCIOJIb3YIOTCS IBA YJIMHUTEIIS IITOKA pa3MEepaMH:

L1=151.8Mm
L2=231,8 Mm
_ 21518 67 46
= 4’5 = , MM
S22 103,02
T a5 e
_ mdgy
4
Dit- aameTp BepxHE# 4acTu MTOKa
3,14 * 142
= —15386MmM
4
% * E

Fk.p = 2 * A

E = 212000— moxynb ynpyrocta st Matepuana aetainu, Mlla

3,142 x 212 000

Fx.pl = > x 153,86 = 70 654,91 mm
67,46
Frp2 = o4 7212000 1 oo o6 = 3030114 mm
103,022 ’ ’
Sy =22 > [5y]
w
[Sy]=3
W = (2162,32 H) — cuna 3a)xnuma 3aroTOBKH
70 654,91
Syl = 316232 = 32,65
30301,14
Syl = 316232 = 14,01
32,65 = [Sy]
14,01 = [Sy]
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BriOpanHbIe yATUHUTENN MITOKA THAPOIMIHHIPA TTOIXOIST

2.4.1. 3akaouenue

Marepuainbl 100aBIATh clojia (3ameHa)
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IlepeyeHb peKOMeHIyeMbIX Y4eOHbIX M3aHMI1, JONOJHUTEIbHOM JUTEpPaTyphl

OCHOBHbBIEC HCTOUYHUKU:

1.

2.

9.

Huxudopor H.U. Meraimopexyniye cranky. JJabopaTopHBIN MPaKTUKYM:
yuebHoe nocobue / H.M. Hukudopos u ap. - Crapsriit Ockon: THT, 2018. - 176 c.
Kynpsimes E.A. OCHOBBI TEXHOJIOTMH MallTHHOCTPOCHUS: yueOHUK / E.A.
Kynpsimes, .M. Cmupnos, E.W. Anyk. - Crapserit Ockon: THT, 2018. - 432 c.
[IpoekTupoBaHue y4aCTKOB U IIE€XOB MAIIMHOCTPOUTEIBHBIX TPOU3BOICTB:
yaeOHnoe nocobue / A.I'. Cxuptinanze, B.I1. Boponenko, B.B. Mopo3zos u ap.. - 3-¢
u31l., nepepabd. u goi. - Crapsiit Ockon: THT, 2018. - 452 c.

Jle6enes JI.B. KypcoBoe npoekTrupoBaHuE MO TEXHOJIOTMH MAITUHOCTPOCHUSI:
yuebHoe mocobue / JI.B. Jlebenes u ap. - 2-e uzna., crep. - Crapsiit Ockon: THT,
2018. - 424 c.

I'opoxoB B.A. [IpoekTupoBaHre TEXHOJIOTMYECKON OCHACTKH: yueOHUK / B.A.
I'opoxos, A.I'. Cxuptnange. - 2-e uzj., crep.. - Crapsiit Ockon: THT, 2018. — 450
C.
Ky3pmun A.B. OCHOBBI IPOrpaMMUPOBAHUSI CUCTEM YUCIOBOTO MIPOTPAMMHOTO
ynpasiienus: yaeoHoe nocodue / A.B. Ky3smun, A.I'. Cxuptnanze. - 2-e uzs.,
ctep. - Crapsiii Ockon: THT, 2018. - 240 c.

BricokonHTerpupoBaHHbie TeXHOJIOTHH B MeTaimiooopadoTke / [1.FO. bynakos,

3.B. Hupokux. — Caparos: [Ipodhobpazosanue, 2017. - 208 c. - Pexxum noctymna :
http://www.iprbookshop.ru/63815.html

TexHoJIorusl MPOU3BOJICTBA U ABTOMATU3UPOBAHHOE MMPOEKTUPOBAHUE
TEXHOJIOTUYECKHX MPOIIECCOB MaIMHOCTpoeHus: yueOnuk / B.A. Tumupszes, A.l'.
Cxuprnanze, H.II. Connbimikun u Ap. - Crapsiid Ockon: THT, 2018. - 320 c.
I'opoxoB B.A., Cxuptinanze A.I'. [IpoektupoBanue u pacuer MpUCIOCOOICHUIA:
yueOnuk / B.A. T'opoxos, A.I'. Cxuptnanze. - Crapsiii Ockon: THT, 2018. - 304 c.

10. CotnukoB B.W. Ctanounoe 000py10BaHUE MAITMHOCTPOUTEIBHBIX POU3BOJICTB.

B 2-x 4. U.1: yue6nnk / B.U. Cotaukos, A.I'. Cxuptiaase u ap. - 3-¢ u31., cTep. -
Crapsiit Ockon: THT, 2018. - 416 c.

11.CotaukoB B.1. CtaHouHO€ 000py10BaHME MAILTMHOCTPOUTENIBHBIX POU3BOJICTB.

B 2-x 4. U.2: yueOnuk / B.U. Cotaukos, A.I'. Cxuptnanze. - 3-¢ u3., cTep. -
Crapsiii Ockon: THT, 2018. - 408 c.

12.Edpemon B.JI. Meramnopexymue cranku: yueonuk / B./[. Eppemos, B.A.

I'opoxos, A.I'. Cxuptinanze. - 2-¢ usa., crep. - Crapsiii Ockon: THT, 2018. - 696 c.

13.3aiineB C.A. MeTposorus, cTaHgapTU3aIus U cepTuuKanys B MAIIMHOCTPOCHUN

/ C.A. 3aiinie, A.Jl. Kypanos, A.H. Tonctos. - M. : Akanemus, 2017. - 288 c.

HOHOJ’IHI/ITCHBHBIG HNCTOYHHKMH.

1.

I'yzees B.M., baryes B.A., CypkoB WN.B. Pexumbl pe3anusi sl TOKAPHBIX U
CBEPJUIBLHO-(QPE3EPHO-PACTOYHBIX ~ CTAHKOB C  YHCJIOBBIM  MPOrPaMMHBIM
ynpaBiaenueMm: CnpaBounuk. 2-¢ wu3a. / Ilom pen. B.M. T'yzeeBa. M.:
Mamunoctpoenue, 2007 1.

I'ocynapcteennsiii crangapt ['OCT 3.1702-79: «llpaBuna 3anucu omnepanuii u
nepexoioB. OOpaboTKa pe3aHueM».
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Hedenos H.A. [lumioMHOE€ NpPOEKTUPOBAHME B  MAIIMHOCTPOUTEIbHBIX
TeXHUKyMax. — M.: BoIciias mkosa, 1986 r.

OO011eMaIMHOCTPOUTENIbHBIE HOPMATHUBBI BPEMEHHU U PEKUMOB pe3anus. T.1,2.—
M.: DxoHomuka, 1990r.

CrannapThl HHXEHEpHOU rpaduku: yueOHoe nocooue. — M. DOPYM: UHOPA-M,
2007,

CrpaBounuk [lpucnocobnenuss ans  Merawiopexyumx craHkoB./Ilox pen.
I'opomikuna A.K. — M.: MamuHocTtpoenue, 1965 r.

CrpaBounuk TtexHojora-mamuuoctpourens./[lon pea. Kocunosoit A.I. wu
MemepsikoBa P.K. T.1,2.— M.: Mammunoctpoenue, 1986 r.

CunanteeBa H.A., ManunoBckuii B.P. TexHuueckoe HOpMHpOBaHUE TpyJa B
MamuHOCTpoeHnu. — M.: Mammuoctpoenue, 1990 r.

10.CmpaBounuk TtexHonora./Ilon pen. kann. Texd. Hayk I[lamoBa A.A. — M.:

Mammnoctpoenue, 1988 r.

109



IIpunoxenue 1

Ky3HeuHO-nipeccoBoe 000py10BaHHe

Bce KY3HCUHOIIPECCOBBIC MAIIIMHBI PA3ACIIAIOTCS Ha HCCKOJIBKO OCHOBHBIX I'PYIIIL:
MOJIOTBI, IIPECChI, KPUBOIIUIIHBIC MAIIIMHBI, KY3HCUHO-IOTAMIIOBOYHBIC aBTOMAThLI JIA

rOpsAYEH Y XOJOIHOU BBICAJIKH.

[Ipecc (oT nat. presso — JaBUTh, KaTh) — MalllMHA HEYJAPHOrO (CTAaTHYECKOTO)
JeNCTBUA 111 00pabOTKU MaTepUaloB JIaBIIEHUEM, TIPECC ITUPOKO MPUMEHSIOT B pa3HbIX
OTPACIISIX MPOMBIIUICHHOCTH JIJI1 00pabOTKM METAJJIOB, TUIACTUH, MAcC, PE3UHBL, U Ip.
MaTEepUAJIOB, a TAKXKE ISl UCCIEIOBAHMS UX CBOMCTB MPH BBICOKHUX JABJICHUSX WU IS
MEXaHWYECKUX HCObITaHu. OTIHYKME MPECCOB OT MOJIOTOB 3aKJIIOYAECTCA B TOM, UTO
nedopManus Ha Mpeccax MPOU3BOJIUTCS TOCTENEHHBIM JaBJICHHEM, a HE YAapoM,
MOATOMY He TpeOyeTcsi OOJIBIINUX U CIOKHBIX (PYH/IAMEHTOB, UCKIIFOUAIOTCSI COTPSICEHUS

IPYHTA U 3JaHUN.

IIpeccel paszpenstioT Ha JBa OCHOBHBIX BHJA: THAPABIWYECKHUE, B KOTOPBIX
HCIIOJB3YETCs B KaueCcTBE paboyueil )KUIKOCTH Boja nmoj nasieHueM jao 20-30 Mlla, a B

TsDKEIbIX npeccax — a0 50-60 MlIa, 1 MexaHU4eCKHE C IEKTPOIPUBOIOM.
Kpusommnuelie npeccel

O6opynoBaHue TpeacTaBiIsieT co0oil OaHYy H3 Hambojee BOCTpeOOBAHHBIX
MIPOMBITIUICHHOCTHIO Pa3HOBUAHOCTEH CTaHKOB. HecMOTpst Ha CpaBHHUTEIIEHO BBICOKYIO
IIEHy, KPHUBOIIUIIHBIE TIPECCHl IMHUPOKO PACHPOCTpPaHEHBI Ojaromaps OOIIUPHBIM
(GYyHKIMOHATBLHBIM BO3MOXKHOCTSIM. O00pyI0BaHUE MTO3BOJISET BBIMOIHATE JIUCTOBYIO H
00BEMHYIO IITAMIIOBKY TUTACTHYHBIX MaTepHajoB (TJIABHBIM 00pa30M, CTaIu M JIPYTUX
METauioB). BaXHBIMM  MpEeUMyIIeCTBAMU  KPUBOIIUIHBIX TIPECCOB  SIBJISIFOTCS
VHUKAJIbHBIE XapaKTePUCTHUKH, JAIOIIHEe BO3MOXKHOCTh C BBICOKOM CKOPOCTBIO
W3TOTaBJIMBATh CIIOKHBIC JIETalM, TPAKTHYCCKH HE HYXKTAIOIIMECS B YHCTOBOMN
o0OpaboTke.

OCHOBHBIM pa0OYMM OPTaHOM CTAHKA SBJISICTCS BHICOKOTPOYHBIN IIITAMII, HMCHHO

ero koHdurypamus onpeaenser ¢opmy Oynymero m3aenus. [lltamn coctout u3 nByx
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4acTeu, 0OJHA U3 KOTOPBIX ABJISETCS MOJABUKHOW U MPUKPEIUICHA K MOJI3YHY, a Apyras
HEMOJABWKHO 3adukcupoBaHa Ha ctose. Ilpomecc QopmupoBaHus u3aETUS
OCYILIECTBIISIETCSA 32 €AMHCTBEHHBIM paOOuYMii XOJ IMIaTyHa KPHUBOIIUITHOTO CTAHKA JIJIs
XOJIOJHOW mTaMnoBku. llepemenienne mnpuBOoga OCYIIECTBISAETCA IMOCPEICTBOM
AJIEKTPOJABUTATEIISI, CO3AIONIET0 UHEPIIMOHHYIO CUJy Ha Baily. IIpecc KpuBOIIMIHBIN
IIITAMIIOBOYHBIN CITOCOOEH paboTaTh KaK B MOJTHOCTHIO aBTOMATHIECKOM PEXKHUME, TaK U
B pEXUME OJMHOYHOTO XOJa, KOTJa OTKIIOYCHUE MY(PThI MPOUCXOIUT TIOCIIC KaKIOTO
pabodero IyKIIa.

[Ipecchl UCMONB3YIOTCS B MAIIMHOCTPOCHUH, 4 TAKXKE HA NPEANPUATHSIX MAJIOTO
OouzHeca. OHM  TO3BOJSIOT  MPAKTUYECKU  TOJHOCTHIO  aBTOMAaTU3UPOBATh
MIPOU3BOJICTBEHHBIN MPOIECC, MHOTOKPATHO YBEIMYUTH OOBEM BBINYCKA, 3HAUUTEIHHO
CHHU3UTh TOCIEAYIOIIME 3aTpPaTbl HA W3TOTOBJIEHHUE TOTOBBIX W3JCIIHNM, ITOBBICUTH
KaueCTBO U OJIHOBPEMEHHO YMEHBIIIUTh CE0€CTOMMOCTD €TUHUIIBI POAYKITUH.

[Ipecchl UCTIONB3YIOTCA IS OOpa0OTKU JIGHTOYHOTO M JIMCTOBOTO MaTepuaia
METOJIOM XOJIOJJHOW IITaMIOBKH. [IpemHazHadaeTcs sl BBINOJHEHUS ONEpauud —
MPOOMBKH, THOKH, HETJTYOOKOM BBITSKKH, BEIPYOKH U TIP.

PabounM MHCTpyMEHTOM mpecca SIBJASETCS LITaMIl, COCTOAIIMNA U3 ABYX YacTEH:
MOJABWXHOM W HENOABWKHOW. HemnonBukHas YacTe NPUKPEIUIAETCS K CTONY, a
MOJBIWKHASI B CBOIO OuUepelb K TOJIBYHY Mpecca. 3a OJWH OO0OpPOT KPUBOIIMITHO-
MIATYHHOTO0 MEXaHU3Ma COBEPIIAETCS OJWH XOJZ, BO BPEMSI KOTOPOTO MPOUCXOIUT
pabouuii IMUKI U3TOTOBJICHUS JIETAJIH.

OCHOBHBIMH XapAKTEPUCTUKAMHU MPECCA SIBISIOTCS:
* HOMHHAQJIBHOE PA3BUBAEMOE YCUIIUE;
* pa3Mepsl CTOJIA;

¢  XOA IMOoJI3yHa U KOJIMYECTBO €TI0 XO40B B aBTOMAaTUYCCKOM PCIKHME.

ITo KOHCTpYKIIMY MPECCHl UMEIOT TPY BaPUAHTA UCITOJIHEHHUS:
* HaKJIOHSEMBIC,
* HEHAKJIOHSEMBIE;

* HCHAKJIOHSAEMbIC, UMEIOIIME MEPEIBMKHOM CTOJ U POT JIsl 00pabOTKHU JeTaleH.
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KpuBommnHele mpecchl HMMEIT CBOK MapKHUpPOBKY, KOTOpas 3aBUCHUT OT
KOHCTPYKTHBHBIX MPU3HAKOB M TEXHOJOTMYECKOIO Ha3Ha4eHUs. B COOTBETCTBUM C
KOHCTPYKTUBHBIMH ~ OCOOEHHOCTSIMU  00OpyJOBaHHME  OOBEIMHEHO B  CEpUHU.
Kpupomunueie npeccsl cepun KA u cepun K/ sBisiroTcs mapamiensHO 0a30BbIMY,
OTJINYAOIIUMHUCS KOHCTPYKTUBHBIM UCIIOJTHEHUEM.

Cepuun KA, KE, KJI otninuarorcst Mmex1y co00il rabapuTHBIMUA pa3MepaMu, Maccou,
HOMUHAJIBHBIM YCWJIMEM, pa3MEpaMH CToJa M XOAOM IMoi3yHa. OHHM MO3BOJIAIOT
00pabaTbIBaTh pa3IMYHbIC 11O (POPME 3aTOTOBKH.

KpuBommumnHelie npeccbl UMEIOT Psii JOCTOUHCTB:

*  BBICOKYIO ITIPOU3BOAUTEIBHOCTD;

* 3ProHOMHUYHOE YIPABICHHUE;

* 0e30IacHyI0 U SKOHOMHUYHYIO 3KCILTyaTaluIo;

* JKECTKYIO CTaHUHY JJI1 TOYHOCTH 00pabOTKH;

* IIMPOKUIN MOJENbHBIN psifl, MO3BOJSIOIINM [10100paTh caMO€ IKOHOMUYECKU

BBIFOJIHOE 00OpPYI0OBAHHUE.

[Ipu WBroTOBNCHUHM WU3JETUN CJIOKHONM (OPMBI HUCHOJIB3YETCS CHEIUAIbHOE
o0opynoBaHue. B TpPOMBIIIIEHHOCTH AJii 3TOTO YCTAHABIMBAIOTCS KPUBOILUITHBIC
ropsSYEIITAMIIOBOYHBIE MPECCHI, C MOMOIIBI0 KOTOPBIX Pa30rpeToil 3ar0TOBKE MPUAAIOT
pazHooOpa3Hyto GopMy B 3aBUCUMOCTH OT TPeOOBaHU TEXHOJIOTHUH ITPOU3BOJICTBA.

[Ipecc ropsuemITaMnoBOYHbII — 0OOpyAOBaHUE, NpUMEHsEMOE Uisi KOBKU. B
pe3yabTare npoliecca MoJIy4yaroT CIOKHbBIE JIETAIN, UMEIOIINE BICTYIIBI U BOaAuHbl. Ha
0o0Opy/iOBaHUE YIAaeTCsl WM3rOTABJIMBATH: CTEP>KHU C (pIaHIIaMH; CTONOPHBIE KOJIBLIA;
CTakaHbl CO CJOXHBIM TpoduiieM; BbICaJKy OKoHUaHud TpyO. Ilpumensiercs s
MPECCOBaHUSI METALTMYECKOTO JIOMa B TMAKEThl, YJOOHBIE MPU CKIAAUPOBAHUM U
nanbHeume nepepabotku. [lpu ymakoBke jomMa HMCHOJB3YIOT METAI C HHU3KOU
MJIACTUYHOCTHI0. Ha KpyMHBIX MPOMBIIUIEHHBIX TPEANPUATUAX ITAMIIOBOYHbIE Mpecca
MPUMEHSAIOT JUIS W3FOTOBIICHUSI CEPUMHOM WM KPYNMHOCEPUUHOW mnpoaykiuu. [lpum
00paboTKe MaTepuas pa3orpeBaroT.

YcerpoiicTBo ¥ pUHIUN paboThl [opsyemTaMnoBOYHBIN TIpecc MpeaHa3HaAYeH IS
oOpaboTku 3arotoBku mpu Temmeparype g0 1200°C. Ilpu 3ToM B KOHCTPYKIIHH

000pyZIOBaHUsl CYIIECTBYIOT HEKOTOpble OCOOCHHOCTH: HJisi CpedHEHd W HU3KON
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HOMUHAJIBHOW MOIIHOCTH YCTAHABJIMBAIOTCS ACHHXPOHHBIE 3neKTpoasurarenu. [lpu
BBICOKOM MOIIIHOCTH IPOM3BOJUTENDL IIPUMEHSAET CHHXPOHHBIC arperarbl, KOTOpbIE
pa3BuBaroT ycuiue 10 31,5 MH. BpamarensHoe ABHKEHHUE NTEPEAACTCS YEPE3 PEMHHU B
dopme xmmHa. OCHOBHOW Bajl, NPUHUMAIONINKA JBM)KEHUE, YCTaHABIUBACTCS B
HNOAIIMITHUKOBBIE ONOpbl. C OJHOW CTOPOHBI PACIOIAraeTcsl MaxOBHK, a Ha JPYromM
KOHIIE MEXaHU3M IpeoOpa3oBaHUsl CKOPOCTH MAJs SKCLEHTpUKOBOoro Bana. Ha Ban
HKCUEHTPUK C OJTHOM CTOPOHBI YCTAaHABIMBAIOT JICHTOUHBIE TOPMO3a, a C Ipyroit Mmydry
JUIA BKJIFOUEHUS, KOTOpasl COAEPKUT HECKOIbKO (PpuUKIMOHHBIX IuckoB. Ha mpecce
MOHTHPYETCS CHUCTEMa YIpaBieHHS TOopMo3oM U My(droit. CraHOok cHaOxkaercs
HaIIPaBJIAOMMMA Ui 1MoJa3yHa. OTKpbITas BBICOTA PErYIUPYETCS KIMHOM, KOTOPBIA
yCTaHABIMBAOT Ha croie. CTaHMHA COCTOMT U3 HECKOJIBKHUX 3JIEMEHTOB, KOTOpPBIE
COCAUHSIOT PAa30rpeTbIMM IINWIbKAMU. HemoasBmkHyr0 4acTh Ipecca MOHTHUPYIOT Ha
pabouem crone. Cuctema cma3ku M KOHTposis 3a paboToil 00OpydoBaHUS
YCTaHaBIUBAETCA IPOU3BOJUTEIIEM.

[IpuHuun pa®oTel: DNEKTPOJABUraTedb MEPENacT ABMKEHHUE HAa MaxoBOE KOJIECO,
NPOMEXYTOUHBbIM Bas. MydTa BKIIOYaeTcss MNpU JOCTUKEHHHM YCTaHOBJIEHHOTO
KOJIM4eCcTBa OOOPOTOB B MUHYTY, B HEE MO/ JABJIEHUEM TOAAETCS BO3AYX U MPOUCXOIUT
COCAMHEHNE DKCIEHTPUKOBOIO Baja C IIATyHOM. TOpPMO3, pacloJIOKEHHBIA Ha KOHLE
OCHOBHOT'O Baja, aBTOMAaTUYECKU OTKIKO4acTcs. IIo3yH HaumHaeT mocrymaresbHOe
JBUKEHUE ¢ BO3BpartoM. [loaBmkHas yacTh mtammna Ojarogapsi MOJ3YHY BBIMOJIHSET
Omepanulo ropsdyero mnpeccosanus. I[Ipm nBMKEHHMHM TIOJI3yHA BBEPX ITPOUCXOIUT
ABTOMATHYECKOE BBITAJKMBAHUE TOTOBOIO M3JeNvA. B KOHCTPYKIMIO JOMOJHHUTEIBHO
MOTYT J0OaBIATHCS MPUCIOCOOJICHUS AJISl 3aKPEIUICHHUs 3aroTOBKH M aBTOMATHU3allMU
mpouecca.

[Ipuniumne! BeIOOpA.

IIpy MoKyIke KpUBOIIUITHBIX FOPAYCIITAMIIOBOYHBIX IIPECCOB YUUTHIBAIOT:

® MaKCHMAaJbHOE YCUIIUE, KOTOPOE IOCTUTaeTCsl pab0OYMM MEXaHU3MOM;

® KOJIMYECTBO JBUKEHUU I1OJI3YHA B MUHYTY;

® MaKCHMAaJbHbIE PA3MEPBI 3arOTOBKU; MOIIHOCTH JIEKTPOABUIATEIIS;

® pa3Mephl CTAHKA, KOTOPBIE TOJKHBI COOTBETCTBOBATH IIOMELIEHUIO.

[IpeumymiecTBa 1 HEOCTATKH.
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[Ipenmymiecrna:
NOBBIIEHHAS TOYHOCTh TOTOBBIX U3JIEIINN;
® YBEJIMYCHUE MTPOU3BOAUTEIBHOCTH OTHOCUTEIIBHO aHAIOTUYHBIX MOJIOTOB Ha
35%;
® [IpUMEHEHHE COOPHBIX KOHCTPYKIUN B PE3yJIbTaTe OCOOCHHOCTEN TEXHOJIOTUU
00paboTKH; BhICOKAs Ha/IEKHOCTh BCEX Y3JIOB;
® CHW)XEHUE 3aTpaT Ha U3TOTOBJIICHUE OJTHOTO U3JECIUSI.
[Ipecca moMHUMO TPEUMYIIIECTB UMEIOT U HETOCTATKH:
® OTCYTCTBHE IIEpEpaCIpeiCICHUS METAIIIIA BIOJb OCH JICTAJIN;
® YBEJIMYCHHUE KOJUYECTBA PYUYbEB;
® CJOXXHOCTb KOHCTPYKIIUH 000pYAOBaHUS;
® JeTaiu 1nocjie o0paboTKU HYKIAIOTCS B JOTOJTHUTEIBHON OUUCTKE OT OKAJIUHBI,
BBICOKAs II€HA.
PexomenmyeTcsi Ha UCTOUYHUKE TTOCMOTPETh BUACO PaObOTHI 000PY10BAHMS.

Hcrounuk: https://metalloy.ru/stanki/krivoshipnyy-goryacheshtampovochnyy-press

MoJ10Tbl KOBOYHBIEC ITHEBMATUUECKHUE

KoBo4YHEBIN MTHEBMAaTHYECKUN MOJIOT HEOOXOIUM JUUISI MEXAHUYECKOT'O BO3IEHCTBHUS

HAa METAJUIMYECKHUE HArPETHIE 3arOTOBKHU JIJISI UX MOCJIEAYIOMIEN MIaCTUYECKON
nedopmanun. J{omycTUMBIe COCTaBhl — IIBETHBIC U YEPHBIC METAILIBI, a TAKXKE

WX cIiaBbl. HarpeTsie MaTepuaibl CTAaHOBSITCSI JOCTYIHBIMU JIJIsI POBEICHUS JTFOOBIX
KY3HEUYHBIX pabOT, UTO MO3BOJIIET OPTaHU30BATh IIPOU3BOJICTBO CAMBIX PA3HBIX JICTAJICH
Y KOMIUIEKTYOMMX. OCHOBHBIE 3a/1a4M, PEIIa€MbI€ C TOMOIIBIO KY3HEUHBIX

MOJIOTOB — 3TO.

e BBITSDKKA M THOKA;
e IIITAMIIOBKA U pyOKa;
e OCajKa.
C nmoMomIbi0 MTHEBMATUYECKOTO MOJIOTA JOMMYCKAETCS TAKKE CO3aBaTh PA3IMIHbBIC

OTBCPCTHA B MCTAINIMYCCKHUX ITOKOBKAax.

He pa3zpenieHo ncnonb3oBaTh KOBOYHOE yAApHOE 000pyA0BaHUE Jisl pabOThI

B 3aKPbITBIX IITaMIIaX, TAK KaK MOOIHBIC U CUJIBHBIC YApPbl IIPUBOAAT
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K 1e(OpMaIMOHHBIM MPOIIECCaM U HAPYIICHUIO KOHCTPYKIIMOHHON HEIOCTH TaKHX

AJIEMEHTOB KaK CTaHUHBI, OYKChI, 0A0BI.
Moot koBouHbI MA-cepusi: paboune XapakTepUCTUKH

Pabovast ocHOBa KOBOYHBIX ITHEBMAaTUYECKUX MOJIOTOB MA-cepun — LETbHOIUTAS
yyryHHas ctaHuHa. Ha 6a3e cMOHTHPOBaHBI OCHOBHBIE pab0OYHe IIEMEHTHI U Y3JIbI,
oTBeuarolue 3a Oecrepe0oitHOe BBIMOIHEHHE BCeX (PYHKIIM CTaHKA.
LlenTpanu3zoBaHHOE pacpeaesicHHe CMa30YHbIX MaTEPUAIOB TapaHTUPYET
CTaOUIIBHOCTH BCEX pabovMX MPOIECCOB, BEICOKYIO MTPOU3BOIUTEIEHOCTD

" JOJITOBCYHOCTD arperara.

Hcnonbp30BaHNE KOBOYHBIX ITHEBMAaTUYECKUX MOJIOTOB MA-CepI/II/I BBII'OAHO AJIsA

JIF000Tr0 IIPOU3BOACTBA, TaAK KaK CPpCAH JOCTOMHCTB 060py,I[OBaHI/IHI

e YHHUBEpCaJIbHOE Ha3HAYCHHE — KY3HEUHBIN MOJIOT ITO3BOJIIECT pabOTaTh C TOKOBKAMM
Y 3arOTOBKaMH M3 CAMBIX Pa3HBIX METAJIOB U CIUIABOB, MPEIOCTABIISIET XOPOIITHI
BBIOOP pabouux oMM U QPYHKIUH;

e BBICOKAs CTETICHh AaBTOMATH3AIIUH — OTIEPATOP MPAKTHICCKUE HE YIACTBYET
B paboumx Mpoiieccax, arOpuT™M 00CITYKMBaHUS CTaHKa MAaKCUMAJIbHO YIIPOIIICH;

e JIOJITOBEYHOCTH W HAZIEKHOCTH — Y3JIbI M KOMIUICKTYIOITHE HACTPOCHBI
Ha JIOJITOBPEMEHHYI0 OecriepeOoitHyro padboTy, Oy1arogapst mpolyMaHHOU CUCTEME
M0JIa4y CMa3Ku Ha BCE HArpy>KaeMbI€ Y3JIbl U arperarsbl;

e yI00CTBO 00CITy’KUBaHUSI — BCE KOBOUHBIE MOJIOTHI cepur MA nMeroT
TPEXCTOPOHHUM JTOCTYM JIJII OBICTPOM pabOThI C 3arOTOBKAMU;

e TMPOU3BOJIUTEIHHOCTh — KOHCTPYKIIMSI 000OPYIOBAaHMS MO3BOJISET 3a/1aBaTh
WHTEHCUBHYIO YIapHYIO HarPy3Ky IMPU COXPAHCHUH YIPABISIEMOCTH U BO3MOKHOCTH
TOYHO 33J1aBaTh CUJTy KaXJI0TO yaapa;

e MOITHOCTh — MOJICTH CEPUU JEMOHCTPUPYIOT BHICOKHE TIOKA3aTEIIH TI0 TAHHOMY
napameTpy.

[THeBMaTHYECKHE MOJIOTHI PA0OTAIOT ¢ PA3TUYHBIMA METAITTHYECKUMU JICTAISIMH,
HO Ka)KJas 3arOTOBKa HYXKJIA€TCS B HarpeBe U MOJIIICPKAHUH OMPEICTICHHOTO
JManazoHa TeMIepaTyp:

o xene3nucteie cruiassl — 7 70-1200;
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o Meanble coctaBel— 630-1100;

e CIUIaBBI HA ocHOBE amroMuuusg — 390-470;

o TtuTan — 910-1700.
Hasnauenne 060pynoBanust OOBSICHSIET €ro BEICOKYIO BOCTPEOOBAHHOCTh B CAMBIX
pa3HbIX cepax. KynmuTh KOBOYHBIC MOJIOTHI MPEAOYUTAIOT MPSITPHUATHS
MIPOMBITIUICHHBIC, MAIITMTHOCTPOUTEIILHON OTPACIIH, a TAKKE MPOU3BOISAIITNE

MCTAJVIMYCCKHUE ACTAIN CepHﬁHO WJIN CAMHUYHBIMU OK3CMILIAPAMU.

https://ao-dolina.com/products/pressy-Kkrivoshipnye

['MaApOBUHTOBBIC IPECCHI

['MApOBUHTOBBIC MpPecchl U3rOTOBIISIIOT yeuiaueM 1...100 MH. IIpecchl cHaGXeHBI

HHW>XHHUM BBITAJIKMBAaTCJICEM U HpI/ICHOCO6J'IeHBI JJI1 IITaMITOBKH B D&S’BCMHOﬁ MaTpHUIic.

Onu meHee 6I>ICTp0XOI[HI>I, YCM BHHTOBBLIC (1)pI/IK]_II/IOHHBIC IIPpECChl, KOMITAKTHLI U Ooinee

MOIIIHbI (3H€DFI/I$I yJapa B JCCATKHU pa3 0obIIe 9HCPIrun HauoOoJIee KPYIIHBIX BUHTOBBIX

(GpUKIMOHHBIX MTpeccoB). Ha ruipoBUHTOBBIX Mpeccax MoJydaroT

IIOKOBKH M3 aJIIOMUHHUEBbIX CINIABOB C BBICOKUMH pedpamu TONHUHOK A0 0,5 MM ripu

TaMIOBOYHOM YKJIOHE 0,5° u paguyce 3akpyrieaus 0,3 MM.

OpUKIHUOHHBIN IPECC

OpUKIMOHHBIA MPECC - MEXAHWYECKUW IMPECC, B KOTOPOM JIBHXKEHHE paboyero
Oopra’a OCYILECTBJIAIOT CWIbl TPEHMSA, BO3HUKAIOIIME B MECTaxX KOHTAaKTa MEXIY
MaxOBUKOM M BpalAIOIIMMUCA IUCKaMUA. OPUKIUOHHBIE IIPECCHl NPUMEHSIOT IS
ropsiueil ¥ X0JIOJHOM IITaMIIOBKH, YEKAHKH, THOKHU U XOJIOAHOW MPaBKH.

BuHTOBBIE (hPUKIIMOHHBIE MPECCHI U3TOTOBIISIIOT C HOMUHATBHBIM ycuiuem 0.4...

16 MH. ®puKIMOHHBIE TPECCHI MAIOPUTOIHBI JJIi MHOTOPYYbEBOM IITAMIIOBKH, TaK
KaK 3HAYMWTEIIbHBIE OKCLEHTPUYHBIC HArpy3Kd 31€Ch HeIomycTuMbl. lloatomy wux
MPUMEHSAIOT IPEUMYILIECTBEHHO JJIs1 OJTHOPYYbEBOM TOPLIOBOM IITAMIOBKH B OTKPBITBIX

W 3aKPBIThIX HITaAMIIAX, a4 TAaKXE AJIA FI/I6KI/I, ITpaBKU W HCKOTOPBIX APYTHUX onepaunﬁ.

Hanuume Gompmoro xoma y stux mpeccoB (200...710 MM) MO3BOJSET MITAMIOBATh
Boicokre [IOKOBKU. TlpumeneHue BUHTOBBIX (PPUKIIMOHHBIX MPECCOB, OCOOEHHO
OOJNBIION MOUIHOCTH, IJisi TOpsAYed IITAMIOBKA OrPAaHUYEHO BBUJY MaJOW HX

IMPOU3BOAUTCILHOCTH.
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OTnuane OTKPBITHIX M 3aKPBITHIX IIITAMIIOB
KoHCTpyKIHst OTKPBITHIX (00JIOMHBIX) U 3aKPBITHIX (0€300JI0MHBIX) IITAMIIOB UMEET
TOJIbKO OJTHO, HO BEChbMa CYIIIECTBEHHOE OTJIMYNE — HAIMYKE Y MEPBBIX CHEIIMAIBHOTO
3a30pa, MPUHUMAIOIIETO U3JIUIIKY BEIKUMAEMOT0 U3 IITAMIIOBOYHBIX PyYbeB METalIa.
DTOT 3a30p MO3BOJISIET MPOU3BOUTH IITAMIIOBKY 0€3 HEOOXOJUMOCTH BBIBEPSITH Maccy
3aroTOBOK C BBICOKOW TOYHOCTBIO: JIMITHUI METaILT (€CJIM TAKOBOW OOHAPYKUTCS)

IIPOCTO BBIXOAMT B 00JIOMN, a 3aTEM YAAJIAETCS.

[IITamMnioBKa B OTKPBITBIX LITAMIIAX UCIIOJIB3YETCs 3HAUYUTENIBHO yaue. B
TEXHOJIOTHUYECKOM IUIAHE OHa MPOILEe, a HOMEHKIATypa JAeTajae, IPOU3BOAUMBIX C €€
MOMOILBIO, mupe. OrpaHuYeHnl y JaHHOW pa3HOBUIHOCTH TOpsSUYeil 00BbEMHOM
LITAMIIOBKU HET - HU B TUIaHE (DOPMBI U3/ENUM, HU B IJIaHE UX MACChI, HU B IUIaHE
(U3UKO-XUMHUYECKUX XapaKTEPUCTUK UCIIOJIb3yEMbIX CTaJIel, HU B IIJIaHE

TEXHOJOTMYECKOM CII0KHOCTH IMPOU3BOACTBCHHOI'O IIPOLIECCA.

HenoctarkaMu OTKPBITHIX IITAMITOB CITY»KAaT MOBBIIICHHBIN pacxo/1 MeTajljia 1
HEO0OXOMMOCTb BBITIOJIHEHHS TEXHOJIOTHYECKOM orepaiuu oope3ku o0os. Eciu
3aroTOBKa HYXK/IA€TCS B CI0KHOM 00paboTKe, KXKIbIHA CIAEAYIONUNA TEXHOJIOTUYECKUN
Mepexo/1 TOJKEH HAUMHATHCS TOJIBKO MOciie 00pe3kH 00710s. ITO ClIOCOOCTBYET

YAOPOIKAHNUTO H3I[CJ'IHI>1 " 3aMCIJISICT IMTPOU3BOJACTBO.

be306:10iiHOE MPOU3BOACTBO TOKOBOK
3aKpBITHIC MITAMITBI HE UMEIOT 3a30POB — TPABIOPHI IITAMIIa COSUHSIOTCS TIOTHO,
HCKITFOYast BCAKYIO BO3MOKHOCTD BBIITYCTUTH M3JIMIIKK METAJIJIa. DTO 03HAYAET, YTO
3aroToBKa JOJKHA OBITh PaCCUUTaHa MAaKCUMAIBHO TOYHO, TTIOCKOJIBKY B IPOTUBHOM
cJIydae MITaMII IPOCTO HE 3aKpoeTcs. TOYHOCTh B 0€300I01HOM IITaAMITOBKE UTPAET

OYEHb BAXKHYIO POJIb!

MexaHu4eckne U TepMHUUECKIE HArPy3KH Ha MITAMIIbI, IPUMEHsIeMbIE B 0€300JI01HOM
MITAMIIOBKE, KpaiiHe BHICOKU. FIMEHHO TI09TOMY CPOK CITY>KOBI 3aKPBITHIX IIITAMIIOB
coctapisier nopaaka S000 nokoBok. BBeieHue B COCTaB MITAMIIOBOM CTalu
JETUPYIONIUX METAJUIOB U IPUMEHEHUE K TOJIBKO YTO OTJIMTHIM IITAMIIAM [IPUEMOB
TEPMHUUYECKOTO YIIPOUHEHHS TTO3BOJISIET HECKOIBKO YBEIUYUTD UX IKCIUTyaTallHOHHbBIN

pecypc, HO HeU30€KHO MOBBIIIAET U LIEHY .
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YtoObl CHU3UTH U3HOC 0€300JI0MHBIX ITAMIIOB, M3TOTOBJICHUE ACTaleil B HUX IPUHATO

pasaciIAThL Ha ABC CTaAUM:

o TPEIBAPUTEIIbHYIO;

e OKOHYATCIBbHYIO.

[lepBas BBINIOIHSETCS Ha MPEIBAPUTEIHLHOM IITaMIIE, UMEIoIeM 0oJiee rpyObii
penbed. OH coobiaeT 3aroToBKe 0a30BbIE MApaMETPhI €€ pa3MepOB U MPUHUMAET Ha
ce0s1 ocHOBHOM n3HOC. OKOHYaTeNbHbIe 0€300J10HbIE IITaMITbl UMEIOT 00JIee CIIOKHBIN
penbed — oHM 3aBepIIaoT AehopMallMOHHbBIE MPEBPAIICHUS 3ar0TOBKH, 00padaThIBas

€€ C BBICOKOM TOYHOCTBIO.

[tammel 1uist 00pe3ku 06105

OOpe3ka 0011051 ABISETCA BBICOKOTOUYHOM TEXHOJIOTMYECKOU onepanuei. Eii
IIO/IBEPTarOTCsl 3arOTOBKU, HAXOAAIINECA KaK B XOJIOAHOM, TaK U B TOPSYEM COCTOSIHHH.
TexHonorust 00pe3Ku BHELIHETO U BHYTPEHHETO 00105 OTIMYAETCS MPUHIUITUATIBHO:
BHEIIHUI 00JI0# CUMIAETCs, B TO BPEMsI KAaK BHYTPEHHUI 00J1011 (MIEpEMBIUKH)

BBIOMBAETCH.

OO6pe3ka 0011051 BBITTOTHSACTCS B IITAMIIaXx TPEX BUIOB:

e TPOCTHIX;
o IIOCJIEJJOBATEIbHBIX;

o KOMOWHHPOBAHHBIX.

[Tpu 3TOM MaTpuIhl 0OPE3HBIX MITAMIIOB MOTYT OBITh KaK IIEIbHBIMU, TaK U
coctaBHbIMHU. [locneHue npeaHazHaueHbl 11 pabOThI C IETAJIIMU CIIOKHOM
KPUBOJWHENHON KOHpUTYparuu. B cuiy cBoell KOHCTPYKITUU TaKHE IMITAMITBI OYCHb
94acTO KOPOOSATCS OT HArpeBaHMs, B KOHEYHOM UTOTE Tepsis uacaibHyto Gopmy. ITO

MOXKCT NPUBOJUTD K 3aKIIMHUBAHWIO 3aIrOTOBOK M ITYaHCOHOB.

OCHOBHBIMH napamMeTpamu, B 00s3aTeIIbHOM IMOpsAAKE PACCUUTBIBACMBIMHU IICPC/I

00pe3Koit 00105, SBIISIOTCS:
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e pa3Mephl 3a30POB MKy ITyaHCOHOM U MaTpPHIIeH, 00yCIOBICHHBIC (HOPMOI
JeTanu;

e KOHCTPYKIIHS U CIIOCOO KpEIUICHHS ITyaHCOHA,;

e KOHCTPYKIIHS U CIIOCOO KPETIJICHUS MaTPHIIBL;

e THUI CB€MHUKOB (MCTIOJB3YIOTCS ISl yIAJICHHUS CYUIIIEHHOTO 00JI05);

e YCWJIME BO3JCHUCTBUS HA OOJIOH.

ITocnennee 3aBUCUT HE TOJBKO OT TOJIIUHBI 06pa30BaBIHCFOCH O6J'IO$I, HO U OT

MEXaHUYECKUX CBOMCTB MCTalllia, U3 KOTOPOIro OH COCTOMT.
HyaHCOH — HCOTBCMIICMAsA 4aCTb 06pe:;Hor0 mTaMIia

Bonbmioe 3HaueHue it ObICTPON U MAKCUMAJIBHO TTOJIHOM 00OpPE3KHU 001051 UMEET
HE TOJIBKO peXyIlasi KpOMKa MaTPHILIbI, HO U IIyaHCOH, KOTOPBIH MOKET ObITh, KaK
JABALIMM, TaK U peXyIUM. [lyaHCOHBI BTOPOTO THIA pacpOCTPAHEHbI 3HAYUTEIBHO

MEHBIIIE ¥ UCIIOJIB3YIOTCS TOJIBKO C MOKOBKAMHU MaJIOM TOJIILIHUHBI (0 2 MM).

Kak u maTpuna, myaHCOH U3rOTaBJIMBAETCS MO KOHKPETHYIO TIOKOBKY,
BO3/ICICTBYA Ha ee HanboJiee MEXaHNYECKHU MPOUHble yuacTku. [Ipu HenpaBuibHOM
ITPOEKTUPOBAHUY ITyaHCOHA OH MOJKET MOBPEINTH U3/IEIINE, BBI3BAB €TI0 3HAYUTEIIBHYIO
nepopmaruto. Koneunast 10Bojika myaHCOHA IPOU3BOJIUTCS CIECAPHBIM CIIOCOOOM.
DTaAJIOHOM ISl HEE CITY’KUT JIETANIb WJIK KOHTPOJIbHAS OTJIMBKA. [IoAroHKa rmoa MaTpuily
MPOU3BOAMTCS AHAIIOTMYHBIM 00pa3oM, C COOMIOAEHUEM IPETYCMOTPEHHBIX

TEXHOJIOTHEN 3a30POB.

Cy1ecTBYIOT TaK)ke KOMOMHUPOBAHHBIE ITyaHCOHBI, KOTOPbIE OJTHOBPEMEHHO
MPOTATKUBAIOT JETabh Yepe3 KPOMKY MaTPHIIBI M BBIJABIMBAIOT IepeMbIuku. Pacder
TaKHUX MyaHCOHOB OCOOEHHO ciiokeH. KperuieHrne myaHncoHa BBITIOJIHAETCS ABYMS
crioco0amu — MPsIMO Ha NMPECCOBOM MOJI3yHE WK Ha nepexoaHuke. [lepsoe
MpeANnoYTUTENbHEE MPU PaboTe ¢ 3aroTOBKaMu OOJIBIIOr0 pa3mMepa, BTOPOe — CO

CpCAHNMHU 1 MCIIKUMM.
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[Tpunoxenue 4

Ilepeuenb pekoMeHayeMbIX MoeJieil cTaHkoB ¢ UILY 151 KypcoBOro npoeKTUpOBaHHUS

HaumenoBauu
Ne e Cchpuika

o0opynoBaHus

TokapHbI€ CTAaHKH

DMG NEF , . ) ) . .
1 400 https://ru.dmgmori.com/products/machines/turning/universal-turning/nef/nef-400
5 DMG CTX https://ru.dmgmori.com/products/machines/turning/universal-turning/ctx-

310 ecoline ecoline/ctx-310-ecoline
3 DMG CTX https://ru.dmgmori.com/products/machines/turning/universal-turning/ctx-

510 ecoline ecoline/ctx-510-ecoline
4 | HAAS ST-10 | https://www.haascnc.com/ru/machines/lathes/st/models/standard/st-10.html
5 | HAAS ST-15 | https://www.haascnc.com/ru/machines/lathes/st/models/standard/st-15.html
6 | HAAS ST-20 | https://www.haascnc.com/ru/machines/lathes/st/models/standard/st-20.html
7 | HAAS ST-35 | https://www.haascnc.com/ru/machines/lathes/st/models/standard/st-35.html
8 ch)’(IJNSI;IER TC http://spinner-russia.ru/wp-content/uploads/2017/06/TC300 ru.pdf
9 E/II\,ZI\C):(())(TURN https://www.emco-

65 world.com/ru/produkt/tokarnyi/cat/10/d/2/p/16%2C10/pr/maxxturn-65.html
1 E/Il\ic):(?(TURN https://www.emco-
0 95 world.com/ru/produkt/tokarnyi/cat/10/d/2/p/17%2C10/pr/maxxturn-95.html
1 | Doosan Lynx | http://doosan-stanki.ru/wp-content/uploads/DOOSAN-TokapHbIe-IIeHTPBI-LYNX-
1 |220 220-300.pdf
1 Hyundai L300 https://machinery.venten.ee/wp-content/uploads/2019/01/07.-L300-Serieseng-
2 Ver2.pdf
:13 Hyundai L400 https://www.hillaryinc.com/index htm files/hyundai-1400-turningcenter.pdf
1 | TRAUB https://ru.index-
4 | TNA300 traub.com/fileadmin/user upload/TRAUB/TNA300/TRAUB TNA300 RUS.pdf
1 | TRAUB https://ru.index-

traub.com/fileadmin/user upload/TRAUB/TNA500/TNA500 Flyer 1019 EN web

5 | TNA500 odf



https://ru.dmgmori.com/products/machines/turning/universal-turning/nef/nef-400
https://ru.dmgmori.com/products/machines/turning/universal-turning/ctx-ecoline/ctx-310-ecoline
https://ru.dmgmori.com/products/machines/turning/universal-turning/ctx-ecoline/ctx-310-ecoline
https://ru.dmgmori.com/products/machines/turning/universal-turning/ctx-ecoline/ctx-510-ecoline
https://ru.dmgmori.com/products/machines/turning/universal-turning/ctx-ecoline/ctx-510-ecoline
https://www.haascnc.com/ru/machines/lathes/st/models/standard/st-10.html
https://www.haascnc.com/ru/machines/lathes/st/models/standard/st-15.html
https://www.haascnc.com/ru/machines/lathes/st/models/standard/st-20.html
https://www.haascnc.com/ru/machines/lathes/st/models/standard/st-35.html
http://spinner-russia.ru/wp-content/uploads/2017/06/TC300_ru.pdf
https://www.emco-world.com/ru/produkt/tokarnyi/cat/10/d/2/p/16%2C10/pr/maxxturn-65.html
https://www.emco-world.com/ru/produkt/tokarnyi/cat/10/d/2/p/16%2C10/pr/maxxturn-65.html
https://www.emco-world.com/ru/produkt/tokarnyi/cat/10/d/2/p/17%2C10/pr/maxxturn-95.html
https://www.emco-world.com/ru/produkt/tokarnyi/cat/10/d/2/p/17%2C10/pr/maxxturn-95.html
http://doosan-stanki.ru/wp-content/uploads/DOOSAN-токарные-центры-Lynx-220-300.pdf
http://doosan-stanki.ru/wp-content/uploads/DOOSAN-токарные-центры-Lynx-220-300.pdf
https://machinery.venten.ee/wp-content/uploads/2019/01/07.-L300-Serieseng-Ver2.pdf
https://machinery.venten.ee/wp-content/uploads/2019/01/07.-L300-Serieseng-Ver2.pdf
https://www.hillaryinc.com/index_htm_files/hyundai-l400-turningcenter.pdf
https://ru.index-traub.com/fileadmin/user_upload/TRAUB/TNA300/TRAUB_TNA300_RUS.pdf
https://ru.index-traub.com/fileadmin/user_upload/TRAUB/TNA300/TRAUB_TNA300_RUS.pdf
https://ru.index-traub.com/fileadmin/user_upload/TRAUB/TNA500/TNA500_Flyer_1019_EN_web.pdf
https://ru.index-traub.com/fileadmin/user_upload/TRAUB/TNA500/TNA500_Flyer_1019_EN_web.pdf
https://ru.index-traub.com/fileadmin/user_upload/TRAUB/TNA500/TNA500_Flyer_1019_EN_web.pdf

1 | TRAUB https://ru.index-
traub.com/fileadmin/user upload/ TRAUB/TNA500/TNA500 Flyer 1019 EN web
6 | TNA500 odf
1 https://ru.index-
7 INDEX B400 traub.com/fileadmin/user upload/INDEX/B400/INDEX B400 EN.pdf
1 https://ru.index-
8 INDEX B500 traub.com/fileadmin/user upload/INDEX/B500/B500 Flyer 1019 EN web.pdf
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https://ru.index-traub.com/fileadmin/user_upload/TRAUB/TNA500/TNA500_Flyer_1019_EN_web.pdf
https://ru.index-traub.com/fileadmin/user_upload/TRAUB/TNA500/TNA500_Flyer_1019_EN_web.pdf
https://ru.index-traub.com/fileadmin/user_upload/TRAUB/TNA500/TNA500_Flyer_1019_EN_web.pdf
https://ru.index-traub.com/fileadmin/user_upload/INDEX/B400/INDEX_B400_EN.pdf
https://ru.index-traub.com/fileadmin/user_upload/INDEX/B400/INDEX_B400_EN.pdf
https://ru.index-traub.com/fileadmin/user_upload/INDEX/B500/B500_Flyer_1019_EN_web.pdf
https://ru.index-traub.com/fileadmin/user_upload/INDEX/B500/B500_Flyer_1019_EN_web.pdf
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