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BBenenue

B nocoOuu npeacraBieHbl TEOPETUUECKHUE U CITPABOYHBIE MATEPHAIIbI J1JIs1
IIPOBEICHUS IPAKTUYECKUX 3aHATUM, OTHOCAIIMXCSA K Moxyiro Nel nucnumrm-
Hbl. MaTtepuansl 1 IPOBENCHMs NMpakTHUecKuX 3aHATHM NeS «Omnpenenenue
IIPUILYCKOB OIBITHO-CTaTUCTUYECKUM METoIOoM» U Ne6 «OmnpeneneHue npuryc-
KOB PaCUETHO-aHAJIMTHYECKUM METOJIOM» MPEACTABIECHBI OTACIBHBIMA METOU-
yecKuMU ykazaHusiMu. KypcoBasi paGoTa siBisieTcss OCHOBHOM (hOpMOI M METO-
JOM TIpHOOpeTeHus: OyAyIIMMH HH)KEHEpPAMH-MEXaHHUKAaMU HAaBBIKOB TEXHOJO-
THYECKUX Pa3MEPHBIX PACUETOB M ONTUMHU3ALUMU IPUHUMAEMBIX TEXHOJIOIHMYE-
CKMX PELICHUM.

Pa3znes 1 [lpakTnueckue 3aHATHS

1.1 IpakTuyeckue 3ausaTust Nel. AHAIH3 TEXHOJOTHYHOCTH U3AeJIHH.
OTpaboTKa KOHCTPYKIUM A€TAJIN HA TEXHOJOTHYHOCTD

Heab 3anaTHA — QOpMHPOBAHNE HABBIKOB YMEHBILIEHUS TPYAOEMKOCTH U
YMEHBILIEHUSI C€0ECTOUMOCTH M3TOTOBJIEHMSI JE€TAIM B JAHHBIX IPOU3BOJICTBEH-
HBIX YCJIOBUSIX, 0€3 yuiep0a cily>)keOHOMY Ha3HAUYECHUIO U (PYHKIIMOHAIBHBIM Xa-
pPaKTepUCTUKAM 00BEKTa U3TOTOBJICHHUS.

Oo0mue cBeaeHNs

OObecnieueHNE TEXHOJIOTMIHOCTH KOHCTPYKITUU H3IEHs — (DYHKIIHS TIOI-
TOTOBKH TPOM3BOJCTBA, MPEAyCMAaTPUBAIOIIAs B3aWMMOCBSI3aHHOE peIICHUE
KOHCTPYKTOPCKUX W TEXHOJOTHUECKHX 3a]a4, HAIpaBJICHHBIX Ha TOBBIIICHUE
MIPOU3BOIUTEIIFHOCTH TPY/Ia, TOCTHKCHHE ONTUMAJIBHBIX TPYJOBBIX M MaTepH-
aJbHBIX 3aTPaT U COKpaIlleHHe BPEMEHHU Ha MPOU3BOJICTBO, B TOM YHCJIC U MOH-
TaX BHE MPEANPHUATHS-U3TOTOBUTENS, TEXHUUECKOE OOCIYy)KUBAHUE U PEMOHT
uznenus [2].

OcHOBHBIC TEPMHUHBI U ONpPEACICHUS B 00J1acTH 00ECIICUCHUSI TEXHOJIO-
THYHOCTH KOHCTpyKiuu usaenus — mo ['OCT 14.205-83 (Tabmuma 1).

Tabauya 1 — Texnonoeuunocmo KoHcmpykyuu uzoenus. Tepmunst u onpe-
oenenus

Tepmun Onpenenenue
TexHOJIOTHYHOCTh KOHCTPYKIUU U3- | COBOKYITHOCTh CBOWCTB KOHCTPYKIIHH
EJIUs W3eIus, ONPEACIAIONIUX €€ MPUCHO-

COOJIEHHOCTh K JOCTI)KEHHIO OIITH-
MaJbHBIX 3aTpaT IHPH IPOU3BOJICTBE,
TEXHHYECKOM OOCITY)KHBaHHH U pe-
MOHTE JUISA 3aJaHHBIX MOKa3aTeJieu Ka-
4yeCcTBa, 00beMa BBITYCKA U YCIOBHIM




IIpooonscenue mabauyvr 1

BBIITOJIHCHU A pa60T

OO0ecrieueHne TEXHOJIOTHYHOCTH KOH-
CTPYKINH U3OCIIHS

@OyHKIMSA TOATOTOBKH TMPOU3BOJICTBA,
BKJTFOUAIOIIAS KOMILUICKC B3aMMOCBSI-
3aHHBIX MEPOTIPUSTHIA 110 yIIPABICHUIO
TEXHOJIOTUIHOCTBIO M COBEPIICHCTBO-
BAHWIO YCIIOBHI BBIMIOJHEHUS PadOT
IIpU TPOU3BOJACTBE, TEXHUYECKOM O00-
CITy’)KUBAaHUH U PEMOHTE U3JICITUIA

OtpaboTka KOHCTPYKITUU H3ZCIHs Ha
TE€XHOJIOTUYHOCTH

YacTtp paboT Mo 00eCTeYeHnI0 TEeXHO-
JOTMYHOCTH, HaIlpaBlieHHass Ha JIo-
CTIDKEHHE 3aJaHHOTO YPOBHS TEXHO-
JIOTUYHOCTH ¥ BBINOJIHSAEMAs Ha BCEX
dTanax pa3padoTKU U3eNus

TeXHOJIOTUYECKU  KOHTPOJIb  KOH-

CTPYKTOPCKOM JTOKYMEHTALIUU

KoHTponp KOHCTPYKTOPCKOM  JOKY-
MEHTAIUH, PU KOTOPOM IPOBEPSETCS
COOTBETCTBUE KOHCTPYKIIMHU U3JIEIUS
TpeOOBAHUSIM TEXHOJIOTUYHOCTH

HpOI/I3BOI[CTBCHHa$I TCXHOJIOTHYHOCTH
KOHCTPYKIWH U3CITIUS

TeXHOTOTMYHOCTh KOHCTPYKIIMH U3]IE-
TV TIPU TEXHOJOTUYECKON MOATOTOB-
K€ IPOU3BOJACTBA, W3rOTOBJICHUM, a
TaK)K€ MOHTAXXE BHE IMPEANPUATHSI-
VU3TOTOBUTEIIS

OKCITyaTallMOHHAsl TE€XHOJIOTUYHOCTh
KOHCTPYKLIUU WU3HEIUS

TexHOJIOrHYHOCTh KOHCTPYKIIUU U3JIe-
JUsl TIPU TIOATOTOBKE €r0 K HMCIOJIb30-
BAHUIO IO HA3HAYEHUIO, TEXHUYECKO-
My OOCIY>XHBaHUIO, TEKYILIEMY pe-
MOHTY ¥ YTWJIH3ALUU

PemoHTHass TEXHOJOTMYHOCTH
CTPYKIWH U3ACITINA

KOH-

TexXHOTOrHYHOCTh KOHCTPYKIHUHN HU3OC-
Jusa Mpru BCEX BHUIAAX PEMOHTA, KPOME

TEKYIIETO
[Tokazarenb TEXHOJIOTMYHOCTH KOH- | KonnuecTBeHHas XapaKTEPUCTUKA
CTPYKUWHU U3IEIUS TE€XHOJIOTUYHOCTHU

ba3oBrIii 1MOKa3areyib TEXHOJOTHYHO-
CTHU KOHCTPYKIIMU U3JEIIU

[lokazarenb, MPUHATHIA 3a MCXOJIHBIN
IIPU OIIEHKE TEXHOJOTUYHOCTHU

YacTHBIN ITOKa3aTellb TEXHOJOTMYHO-
CTU KOHCTPYKIHUU U3IECIIUS

[Toka3arenb TEXHOJIOTMYHOCTH, Xapak-
TEPU3YIOIIUN OJHO U3 BXOJALIUX B HEE
CBOWCTB

KommiekcHbIl moKa3aTelb TEXHOJO-
I'MYHOCTH KOHCTPYKIHH U3 ACIINA

[Toka3arenb TEXHOJIOTMYHOCTH, Xapak-
TEPU3YIOLIUHN HECKOJIBKO YaCTHBIX
WM KOMIUIEKCHBIX CBOMCTB, BXOJIs-
IIMX B HEe




Obecneuenue mexHoi02uyHOCmu KOHCmMpyKyuu uzoenus

ObecneyeHre TEXHOJIOTMYHOCTH KOHCTPYKIIMU U3 BKIIIOYAET:

* 0TpabOTKYy KOHCTPYKIIMH U3JEIHS HA TEXHOJIOTUYHOCTh HA BCEX CTau-
X pa3pabOTKU U3JENHs], TPU TEXHOJIOTUYECKON MOJITOTOBKE MPOU3BOJCTBA U, B
000CHOBAHHBIX CIIy4asix, IPU U3TOTOBJICHUH U3/CIINS;

* YCOBEPIIICHCTBOBAHWE YCIOBUW BBIMIOJHEHUS PabOT TpPH MPOU3BO/I-
CTBE, DKCIUTyaTalli M PEMOHTE M3ACIUUA U (PUKCAUS TPUHSTHIX PEIICHUN B
TEXHOJIOTHYECKON TOKyMEHTAITUH;

* KOJUYECCTBEHHYIO OIICHKY TEXHOJIOTUYHOCTH KOHCTPYKITUU U3JICIHS,

* TEXHOJOTHYCCKUU KOHTPOJb KOHCTPYKTOPCKOM TOKYMEHTAITUH;

* TIOJITOTOBKY M BHECEHHE M3MCHCHHHA B KOHCTPYKTOPCKYIO JOKYMEHTa-
[IUIO TI0 pe3yibTaTaM TEXHOJOTUYECKOTO KOHTPOJs, 00eCHeUNBAIOIINX TOCTH-
KeHue 0a30BbIX 3HAUCHU MMOKA3aTeNeH TEXHOJIOTMYHOCTH.

OTpaboTKa KOHCTPYKIIMU U3JIEJIHS Ha TEXHOJIOTUYHOCTh JOJIKHA oOecre-
YMBaTh HA OCHOBE JOCTIKEHMSI TEXHOJIOTMYECKOW PAIMOHAIBHOCTU U OITHU-
MaJIbHOM KOHCTPYKTUBHOM M TEXHOJIOTMYECKOU MPEEMCTBEHHOCTH KOHCTPYKITUU
U3JIeNUs PEIICHHMSI CIICTYIONINX OCHOBHBIX 3a/1ay:

* CHIDKEHUE TPYJOEMKOCTH M C€0ECTOMMOCTH M3TOTOBJICHUS M3ICIUS U
€ro MOHTaX BHE TPEINPHUATHSI-U3TOTOBUTEIIS;

* CHW)KCHHE TPYAOEMKOCTH, CTOUMOCTH W JJTUTEIHPHOCTH TEXHHYECKOTO
00CITy’)KUBaHUSI U PEMOHTA U3JIEIuS;

* CHIKEHHME HAaMBAXKHEHUIINX COCTABISIONIMX OOIIEH MaTepualloOeMKOCTH
U3JIEIHST — PacXOJbl METalla U TOIUTMBHO-YHEPTETUUECKIX PECYPCOB MPHU U3-
TOTOBJICHUW, MOHTa)XE BHE MPEINPHUATHSI-U3TOTOBHUTENSA, TEXHUISCKOM OO0CITy-
’KUBAHUU U PEMOHTE.

Kommiekc paboT 1o CHUKEHHMIO TPYIAOEMKOCTH M Ce0ECTOMMOCTH U3TO-
TOBJICHUSI U3JICTUSI M €r0 MOHTAa)XE BHE MPEANPUSTHUI-U3TOTOBUTENS B 0O0IIEM
ciIydae BKIIIOUYaeT:

* TIOBBIIIEHUE CEPUINHOCTH M3JCIHS U €r0 COCTaBHBIX YacTEeW MpU M3TO-
ToBlieHHH (00paboTKka, COOpKa, WCIBITAHKE) MPH TOMOIIU CTaHIAPTU3AINH,
yHUDUKAIUU U 00eCrieYeHue KOHCTPYKTUBHOTO TIOI00MS, OTPAHUYCHUS] HOMEH-
KJIATypbl COCTaBHBIX YaCTEH KOHCTPYKTHBHBIX 3JIEMEHTOB M HMCIIOJb30BAHHBIX
MaTepUasoB,;

* HCIOJIb30BaHHUE B pa3pabaThIBAEMbIX KOHCTPYKIIHSIX OCBOCHHBIX B MPO-
W3BOJICTBE KOHCTPYKTHUBHBIX PEIICHHH, COOTBETCTBYIOIIUX COBPEMEHHBIM TpE-
OOBaHUIM;

* TIPUMCHCHHUE BBICOKOIPOU3BOIUTEIBHBIX W MaJOOTXOJHBIX TEXHOJIO-
TMYECKUX PEIICHHUH, OCHOBAHHBIX Ha THITM3AIlUX TPOIECCOB M APYTHUX MPOTpec-
CUBHBIX (pOpMax X OpraHU3aIlnH,

* TIPUMEHEHHE BBICOKOTPOU3BOJIUTEIBHBIX CTAHIAPTHBIX CPEICTB TEX-
HOJIOTMYECKOTO OCHAIICHHSI, 00SCIeYNBAIONINX ONTUMAIbHBIA YPOBEHb MeEXa-
HU3AIMU ¥ aBTOMATH3aIlUU TPYJa B TPOU3BOJICTRE,;



* IIPUMEHEHHE KOHCTPYKTHUBHBIX PELICHUM, MMO3BOJISIIOIINX MOHU3UTH 3a-
TpaThl Ha OOecreueHue: JO0CTyla K COCTaBHBIM YacTsAM; YCTAHOBKUA U CHSTHS
COCTaBHBIX YaCTEH U3MEIINS;

* NpPUMEHEHHE KOHCTPYKTHBHBIX PEIICHHH, 00ecreynBaromuX BO3MOXK-
HOCTh TPAHCIIOPTUPOBAHUS U3/CNMS B COOPAaHHOM BHUJE WM B BUJEC 3aKOHYECH-
HBIX COCTaBHBIX YacTeil, He TPEOYIOIIUX MPU MOHTaxe pa300pKH ISl PacKOH-
CepBallMM, PEBU3HH, A TAKXKE ONEpali 110 TOATOHKE;

* UCIOJb30BaHUE KOHCTPYKTHUBHBIX PEIICHUM, 0OJIET4aromUX U YIPO-
MIAOIIMX YCJIOBUSA M3TOTOBICHUS U MOHTa)Ka BHE MPEANPUATUS-U3TOTOBUTENS
JUIsl OTpaHUYEeHUsI TPeOOBaHUM K KBaTU(PUKAIIMU U3TOTOBUTENCH W MOHTAXHU-
KOB.

OL;GHKQ MEXHOJI02UYHOCMU KOHCMPYKYUuu demainu

O11eHKY TEXHOJOTUYHOCTU KOHCTPYKIUU JAETATN HEOOXOAUMO MIPOBOIUTD
B IIOCJIEIOBATEIbHOCTH

— pacuer nokasareliell TEXHOJOTMYHOCTH KOHCTPYKIIHH;

— OIIpEEIICHNE IT0KA3aTENEN YPOBHS TEXHOJIOTUYHOCTH KOHCTPYKIIUY;

— pa3paboTKka peKOMEHAAMi MO YIYYIIEHHUIO MOKa3aTeled TEeXHOJIO-
THYHOCTH;

— o0ecrieyeHue TEXHOJIOTMYHOCTH KOHCTPYKLIUHU ITyTEM BHECEHUS H3Me-
HEHHMU B KOHCTPYKTOpPCKYy10 nokymeHTtanuto o I'OCT 2.503-74, ycnoBus npo-
M3BOJICTBA, SKCILTyaTalluy U PEMOHTA.

OneHka TEXHOJOTMYHOCTH KOHCTPYKLIMH JI€Tadl MOXET ObITh JABYX BU-

bi(0):¥

* KauyeCTBEHHas,

* KOJUYECTBEHHAS.

KauecTBeHHast oleHKa («XOpOLIO — IUIOXO», «IOMYCTUMO — HEIOMy-
CTUMO» U T. JI.) IPEALIECTBYET KOJIMUYECTBEHHOU OICHKE.

KonnuecTBeHHass OLIEHKA XapaKTEpU3YETCs IOKa3aTeNIsIMU TEXHOJIOIMY-
HOCTH.

KonnuecTBeHHass OLEHKA TEXHOJOTHMYHOCTH IMPOEKTUPYEMOM KOHCTPYK-
LMY J€TAJIA MPOBOJIUTCA HA YCMOTPEHUE pa3padoTUuKa:

— MPU OTHOCHUTENIBHO BBICOKOW TPYAOEMKOCTH (C€OECTOMMOCTH) JI€TalH,
10 CPaBHEHMIO C 3aTpaTaMU B LIEJIOM Ha COOPOUYHYIO €IMHHUILY;

— 11 000CHOBaHHMSI BBIOOpA ONTUMAJILHOTO BapraHTa KOHCTPYKIIHH;

— 11 KOHTPOJISI KAYECTBEHHOM OLIEHKHU;

— 11 HAKOTUICHHS] CTATUCTUYECKUX JAHHBIX O TEXHOJIOTUYHOCTH MpE/I-
CTaBUTEJEH KOHCTPYKIMM pa3HbIX KJIACCOB JeTalleld U JaJIbHEUIIEro UCIOJIb30-
BaHUS ATUX JAHHBIX IPU OTPAOOTKE HA TEXHOJOTMYHOCTh KOHCTPYKLIMNA OIHO-
TUITHBIX JICTaJICH.



Tpe606aHu;z K MexXHoJ10cU4YHOCmMuU KOHCMpPYKYyuu oemainu.
Kauecmeennas OYEeHKA mexHoslocuvtHocmu

KoHcTpyKuus AeTaiu 10JKHA YIOBJIECTBOPATH TPEeOOBAHUSIM U3TOTOB-
JIeHUs, OKCIUTyaTalMd W peMOHTa Haubojee NPOAYKTUBHUMHU 1 €KO-
HOMIYHUMU cTIOcO0aMu 3a 3aJaHUX YMOB BUPOOHMIITBA.

KoucTpykuuto nertanu ciaenyeT oTpabaThiBaTh HAa TEXHOJOTHYHOCTH
KOMIUIEKCHO, YIYUTHIBAs 3aBUCUMOCTD OT:

— TEXHOJIOTUIHOCTH UCXOTHOM 3aTOTOBKH JICTAJIH;

— KaXJI0TO BHJIa 00pa0OTKH B TEXHOJIOTHYECKOM IPOIIECCE M3TOTOBIIC-
HUS;

— TEXHOJIOTMYHOCTH COOPOYHOU €TUHUIIBI, B KOTOPYIO 3Ta JAETalb BXO-
JIUT KaK COCTaBHAs 4acTh.

TeXHOTOTUYHOCTh KOHCTPYKIIMM HAYaJbHOM 3arOTOBKHU JETAlId JIOJDKHA
OTBEYaTh TOCY/IapCTBEHHBIM (OTpPACIEBbIM) CTaHAAPTAM WM TEXHHUYECKUM
ycioBusiM, corntacopanubiM 1o 'OCT 2.115-70.

OO61mue TpeboBaHMs K TEXHOJOTUYHOCTA KOHCTPYKITUH JCTAIIH:

* KOHCTPYKIIHUSA JIETaU JOJKHA COCTOATh M3 CTAHJAAPTHBIX U YHUPUIIUPO-
BAaHHBIX KOHCTPYKTUBHBIX DJICMEHTOB MJIU OBITH CTAHIAPTHOU B IIETIOM;

* JIeTaau JOJIKHBI U3TOTOBISATHCS M3 CTAHIAPTHBIX WU YHUDHUIIMPOBAH-
HBIX 3aTOTOBOK;

* pa3Mephbl W TTOBEPXHOCTH JICTATU JIOJDKHBI UMETh COOTBETCTBEHHO OII-
THMaJIbHBIE TOYHOCTh M IIEPOXOBATOCTbH, T.€. IKOHOMHYCCKH ¥ KOHCTPYKTUBHO
000CHOBaHHEIC;

* (pU3MKO-XMMUYECKHE U MEXaHMYECKUE CBOMCTBA MaTepHalia, KECTKOCTh
netanu, ee popma u pazMepsl JOKHBI OTBEYaTh TPEOOBAHUSIM TEXHOJOTUU M3~
rOTOBJICHUS (BKJIOYAsl MPOIECCHI YIPOUYHEHHUS, KOPPO3UIHON 3aIUThl U Jp.),
XPaHEHUsI ¥ TPAHCIIOPTUPOBAHUS;

* MOoKa3aTenau 0a30BOM MOBEPXHOCTH (TOYHOCTD, IMIEPOXOBATOCTD) JACTANIN
JOJKHBI 00eCTieunBaTh TOYHOCTh YCTAHOBKH, 00paOOTKH U KOHTPOJIS;

* 3aTOTOBKH JIOJKHBI OBITh MOJYYEHBI PAallMOHATIBHBIM CIIOCOOOM C yue-
TOM 33JJaHHOTO 00BbEMa BBITTYCKa U THUIIA MPOU3BO/ICTBA;

* METOJI M3TOTOBJICHUS JOJDKEH 00eCIeuynBaTh BO3MOXKHOCTH OJIHOBpE-
MEHHOTO M3TOTOBJICHUSI HECKOJIBKUX JIeTaJICH;

* cOYCTaHME MMOBEPXHOCTEN JIeTaliell pa3HBIX KIACCOB TOYHOCTH M YHCTO-
ThI JIOJDKHBI OTBEYATh UCIIOJIB3YEMBIM METOJIaM U CPEICTBAM 00pabOTKH;

* KOHCTPYKIIHUS ACTaM JODKHA 00ecIeunBaTh BO3MOXKHOCThH IPHUMCHE-
HUS TUTIOBBIX U CTAHIAAPTHBIX TEXHOJIOTHYCCKUX IMPOIIECCOB €€ M3TOTOBJICHUS.

Konuuecmeennas OYEHKdA mexXHoJ0cu4YHocmu

TexXHOTOrH4YHOCTh KOHCTPYKIOUN HU3ACINA OLICHHBAIOT KOJIMYCCTBCHHO C
IIOMOIIBIO CUCTCMbI HOKaSaTeHeﬁ, KOTOpasd BKIHOYACT:



* 0a3oBbIe (MCXOJIHBIC) 3HAYEHUS MOKA3aTeNIeH TEXHOJIOTHYHOCTH, KOTO-
phIe SBISIOTCA MPEIEeTbHBIMU HOPMAaTHUBAMU TEXHOJOTHUYHOCTH, 005S3aTEeIIbHBI-
MU JIJIs1 BBITIOJTHEHUS MPU pa3pabOTKe U3IETHS;

* 3HAYEHHUs TOKa3aTeJei TEeXHOJOTUYHOCTH, JOCTUTHYTHIC MPU pas3pa-
OOTKE U3IECIINS,

* [I0KA3aTeJIM YPOBHS TEXHOJOTMYHOCTU KOHCTPYKIIMHU pa3padaThiBaeMO-
r0 U31CIIHS.

ba3oBbie 3HaUEHUS TOKa3aTeIeH TEXHOJOTHMYHOCTH YKa3bIBAIOTCS B TEX-
HUYECKOM 33J]JaHUU Ha pa3pabOTKy W3METus, a TI0 OTACIbHBIM BUAAM W3CIUH,
HOMEHKJIaTypa KOTOPBIX YCTAaHABIUBACTCS OTPACIISIMHU - B OTPACIICBBIX CTaHJIAp-
Tax.

Heo6xoauMocTh KOJUYECTBEHHOW OIEHKH TEXHOJIOTHYHOCTH KOHCTPYK-
Y W3JIeNMH, a TakKe HOMEHKIJIaTypa MoKa3aTejeii 1 METOIUKa UX OIpeiaelie-
HUS yCTaHABJIMBAIOTCS B 3aBUCUMOCTH OT BHJIa U3JCIIHM, TUIIA MPOU3BOJICTBA U
CTaauu pa3pabOTKU KOHCTPYKTOPCKON JTOKYMEHTAllMM OTPACEBBIMU CTaHIAp-
TaMH WJIA CTaHapTaMH TIPEATIPHUSITHUS.

KomanyecTBO mokaszarenei J0/DKHA ObITh MUHUMAJIBLHOM, HO JOCTATOUYHBIM
JUISL OLIEHKH TEXHOJIOTHYHOCTH.

[Ipu olieHKE TEXHOJIOTHYHOCTH 3arOTOBKH MPHUMEHSETCS KO3(POUIIUEHT
HCITOJIB30BaHUS MaTeprajia — OTHOIIEHNUE MacChl aeTanu M,,,, K Macce 3aroToB-
Kku M,,..

M

— dem

H.M_M

3az

K

YpoBeHb TEXHOJIOTMYHOCTH KOHCTPYKIIMH JE€TaIH M0 TOYHOCTH 00padboT-
K1

rne  Kryp Kry;— 0a30Bbli U JOCTUTHYTHIM KO3(DPULIMEHTH TOYHOCTH
00pabOTKH COOTBETCTBEHHO.
Koadduiment Tounoctr 06pabOTKK AeTau onpenesnsercs no popmyie:

Ky =1-A=1-2%

™ L, >Tn’
rne I, — cpelHUN KBaJUTET TOYHOCTH OOPAaOOTKH JETau:
T -2In
cp an ]

Nj — KOJIMYIECTBO Pa3MEPOB COOTBETCTBYIOIIETO KBAJTUTETa TOUHOCTH,

T = IT — KBaJIUTET TOYHOCTH OOPaOOTKHU.

YPOBEHb TEXHOJOTUIHOCTH KOHCTPYKITUH JCTATH TI0 MEPOXOBATOCTH I10-
BEPXHOCTH



rne  Kup Kuz— 6a30Bblil U JOCTUTHYTHIH KO3((DUIMEHTH! MIEPOXOBa-
TOCTH TIOBEPXHOCTH COOTBETCTBEHHO.
KoaddummenT mepoxoBaTocTy MOBEPXHOCTH

K =1--1 =1- 28

— 4 )
i i, S Ik
rac ll[cp — CpEIHEC YMCJIIOBOC 3HAYCHUEC ITapaMETpa MIEPOXOBATOCTH.
[y =2k
cp Zkl '

ki — KOJIMYCCTBO HOBerHOCTGﬁ C COOTBCTCTBYIOIIUM YHCJIOBBIM 3HAYCH-
HHEM ITIapaMEeTpa MECPOXOBATOCTH,

[l = Ra — yucnoBoe 3HaueHue mapamerpa mepoxoaroctu no JCTY
2413-94.

ITopsI0K BBINIOJTHEHHSI PA0OTHI

1 [MonyuuTh MHANBUIYATBHOE 33/IaHUE Y MPETOaBaATENs.

2 3yuuTh TEPMUHBI U ONIPENEICHUS TEXHOIOTUYHOCTH KOHCTPYKIIH.

3 BBINOJHUTH ONMUCAHUE KOHCTPYKIUH JE€Talyd U KauyeCTBEHHBIN aHaIHU3
TEXHOJIOTUYHOCTH KOHCTPYKILIHUU JIETAJIH.

4 BbINOJHUTH KOJIUYECTBEHHBI aHAIN3 TEXHOJOTHYHOCTH KOHCTPYKIIHUH
JETAJIN.

5 BeIMomHUTH aHaIM3 MOMYYEHHBIX IMOKa3aTesel; chopMHUpOBaTH PEKO-
MEHJIAIINU 110 TTOBBIIIEHUIO TEXHOJIOTHYHOCTH; BBIBOJIBI IO MTPAKTHYECKON pado-
T€.

3ajaHue HA CAMOCTOATENbHYIO padoTy

CamocTtosiTenbHass paboTa BBIMIOJHSAETCS MO YEPTEXKY JeTaau, KOTOPBIN
BbIJIa€TCs B Havase yueOHoro tpumecrpa. B camocrostensHoil pabote HEoOXo-
JIMMO BBITIOJIHUTH ONMCAHUE HAa3HAYCHUS U OMMCAaHUE JCTajlu, BApUAHTHBINA BhI-
6op 3arotoBku (Mo craHgapty). [lo merany BHIMOMHSAETCS Ka4eCTBEHHBIA U KO-
JIMYECTBEHHBIN aHaJIU3 TEXHOJIOTMYHOCTH C PAacye€TOM OCHOBHBIX MOKa3aTelieu
(K K7, Kpr), GOpMHPYIOTCST BBIBOIBI O TEXHOJOTHYHOCTH JTaHHOM JETaIH.

10



KoHTpoJibHBIE BONIPOCHI

1 JlaitTe onpeneneHrne TEXHOJIOTHYHOCTH KOHCTPYKIIMU U3JICIINS U BUJIaX
TEXHOJIOTHYHOCTH.

2 Kak ocymectBiseTcs obecriedeHHE TEXHOJOTMYHOCTU KOHCTPYKIIMH
n3aeaus’?

3 Kak oOCylIeCTBIIIETCA KA4YE€CTBEHHAs OIIEHKA TEXHOJIOTUYHOCTH KOH-
CTPYKIUHU JIeTanu?

4 Kak ocylIecTBIs€TCS KOIMYECTBEHHAS OI[EHKA TEXHOJOTUYHOCTH KOH-
CTPYKIUHU JIeTanu’?

1.2 IlpakTuyeckoe 3anaTHe Ne 2. O60cHOBaHuEe BbIOOpa H
pa3padoTka MapmpyTa o0padoTKu AeTasei

Hean 3ansTUss — GOpMUPOBAHKME HABBIKOB T10 OMPEEICHUIO TOCIIE0Ba-
TEIHHOCTH ONEpaIfii MEXaHnuecKo 00paboTKu, BEIOOpa 00OpPYIOBAHMS U UH-
CTPYMEHTa TEXHOJIOTHYECKUX Omepalnii; GopMupoBaHre MapuipyTa 00paboTKu
Ha OCHOBE aHaJIM3a Pa3HbIX BAPUAHTOB CEPUMHOCTU NMPOU3BOJICTBA.

O0mmue cBeaeHUs

Craguss 00paOOTKH - 3TO 4YaCTh TEXHOJOTMYECKOTO MPOILECCa, KOTOpas
BKJIFOYAET OJIHOPOJHYIO 32 XapaKTepOM M TOYHOCTHIO O0OpabOTKY pas3IMyYHBIX
MOBEPXHOCTEN M JieTanu B 1eyoM. [Ipu Mexanudeckoil 00paboTKe TaKUMH CTa-
IUSIMU SIBJIIETCSI YEPHOBAs!, YUCTOBAsA, TOHKASA U OTAEIOYHAS.

LenecooOpa3HOCTh pa3feneHusl TEXHOJOTHYECKOro Mpolecca Ha CTaluu
00paboTKu 00yciiaBIuBaeTCsi HEOOXOIUMOCTBIO TOJMYyUYEHUs AeTanell 3aJaHHOU
TOYHOCTH U PalMOHAIBHOIO HCIOJIb30BaHUSA OOOPYIOBAaHMS, MOCKOJIBKY 3TO
CBA3aHO C KOMYECTBOM M COJEPKAaHUEM ONEPALMMA TEXHOJIOIMYECKOrO MPOLEC-
ca. Ha xaxaoi cTaguu BBINONHSIOT ONEpaldd, KOTOpble 00ECIeunBaloT Mpu-
OJIM3UTENBHO OJJMHAKOBYIO TOUYHOCTH 00paboTku. Takum oOpa3oMm, Ha MEPBBIX
CTalMAX COBMEILAIOT OKOHYATEJIbHYI0 00OpaOOTKY HETOYHBIX IMOBEPXHOCTEH U
MpEeABAPUTENbHYIO0 00pa0OTKY TOYHBIX TOBEPXHOCTEM, a OKOHYATENbHYIO 00pa-
OO0TKY TOYHBIX OBEPXHOCTEH (TOHKYIO M OTAEJIOYHYIO) MPOBOAST B KOHLIE TEX-
HOJIOTMYECKOT0 Mpoiiecca. Takoe pas3ieneHue npouecca 1no cTaausM Mmo3BoJsier
BBIICJIUTh TEXHOJIOTMYECKHE KOMILJIEKCHI TOBEPXHOCTEM, KOTOpBIE CIEIyeT 00-
pabaTbIBaTh COBMECTHO C MCIOJIb30BaHUEM MPUHIIMIIA €IUHCTBA 0a3, T.€. C OJ-
HOM YCTaHOBKHM. B Takue KOMIUIEKCHI OOBIYHO BKJIIOYAIOT MOBEPXHOCTH, CBSI-
3aHHBIEC JIONMYCKaMU Ha B3aUMHOE MOJIOKEHUE (OTHOCUTEIbHBIE MOBOPOTHI, CO-
OCHOCTb, KOOPJAMHATHBIE pa3Mephl). PalMOHAIBHO TaK)Ke CO3/1aBaTh TEXHOJIOTH-
YeCKHUE KOMIUIEKCHI MO0 3KOHOMHYECKOMY MPUHLUIY, TOOUBAsCh COKpALICHUS
ONEPAaTUBHOIO BPEMEHU 3a CUET MOCJIEAOBATEIBHON M NapaJlyIeIbHOW KOHLEH-
TpaLMK ONEpaLnil.

[IpenBapuTenbHOE CoOAEpKAHUE OMEpaluil yCTaHABIUBAIOT OOBEIU-
HEHUEM TeX NepexoJ0B Ha JAaHHOW cTaauu o0pabOTKH, KOTOpPbIE MOTYT

11



OBITH BBINIOJIHEHBI HAa OJHOM cTaHke. Ha 3Tom »Tame mnpoeKTUpOBaHUSA
YCTaHABJIMBAIOT THUII, pa3MEPbl U MOJEIN 000PYAOBAHUS ISl BHIIOJIHECHUS
OCHOBHBIX ONEpALHIl TEXHOJIOTUUECKOr0 IpoLecca B 3aBUCUMOCTH OT THUIIA,
rabapuTHBIX pa3MepoB JIeTalld W 3aJaHHOTO Maciutaba Beinycka. [Ipu BbI-
6ope o0opyaoBaHUS OOBIYHO OPUEHTHUPYIOTCS IS €IMHUYHOTO MPOU3BO/I-
CTBa HA YHHUBEpCAJIbHbIE CTAHKH, JJs CEPHUHHOTO - HA YHHUBEpCAJbHBIC
craHku, ctaHnku ¢ YIIY u nmoiyaBTOMaThI, A9 KPYIMIHOCEPUUHOTO U MACCO-
BOT'O - Ha MOJyaBTOMAaThl, aBTOMAThl 1 aBTOMATUYECKUE JIMHHU.

[Ipu ompeneneHuu omnepanuii M3TOTOBJICHUS JETald HEO0OXOIMMO
YUYUTBIBATH CIEAYIOIIEE.

BcnoMorarenbHble TOBEPXHOCTH (MENIKHE OTBEpCTHs, (hacku, raire-
JU U Jp.) 0 OOBIKHOBEHHIO 00pabaThiBalOT HAa YMCTOBOM cTtaauu. B camo-
CTOSITENIbHBIC OINEpaIluy BBLACISAIOT 00paboTKy 3yOheB, IMUIMIEB, TPYIMI OT-
BEPCTUN UJIH MA30B.

Onepanuyn MexaHMYECKOM o00pabOTKM CBSA3BIBAIOT C ONEpAIUIMU
TEPMUYECKON U XUMHUKO-TepMUUECKOW 00paboTok. IIpomexyTouHas Tep-
Muueckass oopaboTka Mpu HEOOXOJAMMOCTU MPUMEHSIETCS MOCJIEe YEpPHOBOU
CTaJMU U 3aKJIYAETCS B HOPMAJIM3ALMU CTAJIBbHBIX JETAJIEN JUIS YJIydlle-
HUSI UX 00pabaThIBAEMOCTH HAa YUCTOBBIX OINEpalUsX, a TAKXKe JJIs cTape-
HUSI OTJMBOK C LIEJbIO0 CHSTHUS OCTATOYHBIX HANpsDKEHUM B MeTajule 3aro-
TOBKH.

OKOHYATENbHYIO TEPMUYECKYIO 00paOOTKY BBHITIOIHSIOT B BUJI€ O0BEMHOM
WM TOBEPXHOCTHOW 3akajku. Eciu OkoHuartelbHas TepMHuueckas o0paboTka
3aKII0YaeTCsl B 00BeMHOM 3akaike jaerainu Ao TBepaoct Beime HRC.40, To sty
ONEpalUI0 BBIIOJHIIOT MOCIE YHUCTOBOM 00paboTku 1o numdosanus. llpu
HEOOXOJIMMOCTH LIEMEHTAIlUU C JajdbHEHIIeH 3aKaJKol OTACIBHBIX MOBEPXHO-
CTeH JeTaay MPUMEHSIOT 3alIUTHOE OOMETHEHHE TeX MOBEPXHOCTEW, KOTOphIE
HE IOJIEKAT LIEMEHTALMY WM OCTaBIIAIOT HA HUX IIPUIYCK, KOTOPBI CHUMAIOT
MIPH IOTIOJIHUTENLHOM 00paboTKe Mmocie eMEeHTAIH, HO JI0 3aKaJIKU.

B MapuipyTHbI TEXHOJIOTUYECKUN MPOLIECC BKIFOYAKOT BTOPOCTEIIEHHBIE
oneparuu (00pabOTKy KPENEeKHBIX OTBEPCTHH, ClIeCapHbIE ONepaIfu, IMPOMBIB-
Ky U T.I1.), @ TAKXKE ONPEIEIISIIOT MECTO KOHTPOJIbHBIX OIEparHi.

[Tocne ompeneneHust omnepanuii U3rOTOBJICHUSA JAETAIM HEOOXOIUMO
chopMyIupoOBaTh HAaUMEHOBAaHUE U cojepkaHue onepanuil. HaumeHoBaHue
ornepauuy ONpeessieTcss MeToI0M 00pabOTKU U TUIIOM OOOpPYAOBaHUS, MPUH -
TBIM g ero BbimonHeHusA. Coxepkanue omnepauuu cooTBeTcTBeHHO ['OCT
3.1702-79 3anuceiBaeTcs B COKpalleHHON PopMme: «Ioape3aTh TOPEI, «TOUNUTh
(backy», «CBEpJIUTH OTBEPCTUE U T.II.

Ha ocHoBanuu BBIOpaHHOTO Ij1aHA 00pabOTKU (HOPMUPYETCSE TEXHOJIOTH-
YECKUWA MapLIPyT M3TOTOBJICHHS JETANIH, YTO SIBJSETCA MOCIEHOBATEIBHOCTHIO
BBIIIOJIHEHHSI TEXHOJOTHYECKHUX Olepauuii (WM YTOUHEHHS MOCIEA0BATEIbHO-
CTH 3a TUIOBBIM WJIHA TPYIIOBBIM Npu3HaKoM). IIpu onpexnenennn nocinenaosa-
TEJIbHOCTH BBIMOJIHEHUSI ONEpallii B TEXHOJIOTUYECKOM MapuIpyTe HEOOXO0AUMO
BMECTE C BBIIIEH3I0KEHHBIMU PEKOMEHJALUSMHU JIOIIOJIHAUTEILHO PYKOBOJCTBO-
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BaTbCA CIAEAYIONIMMU MOJOXKEHUSIMU TTOCTPOSHUS] TEXHOJIOTHYECKUX MapIIPyTOB
U3TOTOBJICHUS JIETaJIH.

1 TexHOMOTUYECKHI TTpoliecC LEIeCO00pa3HO HAYMHATh C Orepaluil uep-
HOBOM 00pabOTKH MOBEPXHOCTEH, KOTOPbIE MMEIOT HAMOOJbIIME MPUITYCKH.
[Ipu 5TOM B MepByIO ouepeab CHUMAETCS MPUITYCK C TE€X MOBEPXHOCTEN, HA KO-
TOPBIX BO3MOKHBI JIUTEHHBIE PAKOBUHBI, TPEUIUHBI U JPYTUE A€PEKTHI.

2 JlanpHEWIM MapuipyT CTPOUTCA MO MPUHIUIY 0OpabOTKM CHayana
rpyObIX M TIOTOM TOYHBIX MMOBEPXHOCTEW; HanbOoyiee TOYHBIE MOBEPXHOCTU 00-
pabaThIBAOTCS TTOCIICTHUMU.

3 B xonIe mapuipyTta BBIIOTHSIOTCS BTOPOCTENEHHBIE ONepanuu (CBep-
JICHHE MEJIKUX OTBEPCTHM, Hape3aHHE KPETEXKHBIX Pe3b0, Mpope3Ka Mma3oB, CHS-
THe (HacoK 3ayCeHen).

4 Haubonee nerko mMOBpeXaaeMble MOBEPXHOCTU (HApYKHBIE PE3bOBI,
0COOCHHO TOYHBIE NUIM(OBAHHBIE MTOBEPXHOCTH) 00padaThHIBAIOTCS B 3aBepllia-
IOLIEH cTauK TEXHOJIOTHYECKOro Mpolecca.

5 Ecniu nerans mopBepraeTcsi TepMUYECKOM 00pabOTKe, TEXHOJOruye-
CKUI MapHIpyT MEXaHUYECKON 00pabOTKM pacujieHsIeTCsl Ha JIBE€ YacTu: JI0 Tep-
MUYECKON 00pabOTKH U MOCJIE Hee — C LENbI0 IPEAYCMOTPEHHUS B HEM Ollepa-
Ui TIPaBKU WK MOBTOPHOU 00pabOTKU OTAENIBHBIX OBEPXHOCTEH AJis oOecrie-
YeHMsI 3a/IaHHON TOYHOCTH U IIEPOXOBATOCTH.

6 B ciydae HEOOXOIMMOCTH B TEXHOJOTHUYECKOM MapIIPyTe TOJIKHBI
OBITH PEYCMOTPEHBI OTACITIOYHO-3aUUCTHBIE OTICPAIIUH.

ITopsii0K BBINOJIHEHUS PA0OTHI

1 ITomyunTs MTHAMBUAYAIBHOE 3aJAHUE Y MTPENOAABATES.

2 CdopmupoBaTh MOCIEIOBATEILHOCTh OMNEpalUii MEXaHUYECKON 00pa-
OOTKH.

3 BeiOparbs 000pyaoBaHHE, TEXHOJOTHYECKOE OCHAICHUE, PEXYIIUN U
U3MEPUTEIIbHBIA HHCTPYMEHTHI.

4 Tlo xaxa0M TEXHOJIOTHYECKOW OMepalliy OMpeeUuTh Oa30BbIC MTOBEPX-
HOCTHU, OLIEHUTH MOTPEUTHOCTH OA3UPOBAHUS U UX MPUEMIIEMOCTD MO BBIMOIHSIE-
MBIM pa3Mepam.

3aaHue HA CAMOCTOATENbHYI0 padoTy

CamocrosiTenbHas padoTa BBINOJIHAETCA MO UHAUBUAYAIBHOMY YEPTEKY
JIeTanu, KOTOPhIM BbIJAETCS B Hauyaje ydeOHOro TpumecTpa. B camocrositens-
HOU paboTe HeoOXoAMMO pa3paboTaTh TEXHOJOTUYECKUM MapuIpyT 00pabOTKH,
BbIOpaTh 000pyAOBaHHE (C aHAJIM30M €ro TEXHOJOTHYECKHX BO3MOXKHOCTEN),
TEXOCHACTKY, PEXYIIUNA MHCTPYMEHT. YKa3aTh 0a3bl JeTald, ONPENeTUTh I0-
TPEITHOCTh 0A3UPOBAHUS MO KAXKIOW U3 Oneparii MapiipyTa. BeIoJIHUTH aHa-
JIM3 TIOTPEIIHOCTE Oa3upoOBaHus U CAETIaTh BBIBOJIBI O BO3MOKHOCTH IPUMEHE-
HUS IPUHATHIX CXeM 0a3upoBaHUs JAETalu.
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KoHTpoJibHBIE BONIPOCHI

1 TunoBsie MapIIpyThl OOPAOOTKHU JeTajeH.

2 HazoBuTe OCHOBHBIC IPUHITUIIBI Oa3UPOBAHUS JACTAJICH.

3 VKaXuTe TEXHOJOTUYECKHE BO3MOXXHOCTH METAJUIOPEIKYIIUX CTAHKOB
1T pa3pabaTeIBAEMOT0 MapIuIpyTa.

4 Kaxk ¢opmupyroTcs mnapameTpbl TOUHOCTH U KauecTBa oOpabaThiBae-
MBIX TOBEPXHOCTEH JIeTalu JJIsl pa3padaTbiBaeMoro Mapuipyra’?

5 Kak Bo3HHMKaIOT morpemHocTy (OpMbI TOBEPXHOCTH JETalu I pas-
pabaTpiBaeMOro mMapuipyra?

1.3 IIpakTuyeckoe 3ausiTue Ne 3. AHAJIU3 TOYHOCTH U Ka4eCTBa
00padoTKH MOBEPXHOCTEI, pa3padoTKa NJIAHOB 00PaA0dOTKH
MOBEPXHOCTEH

Heanb 3ansaTus — GopMupoBaHre HABHIKOB aHANIM3a TOYHOCTH M KauecTBa
00pabOTKM TOBEPXHOCTEH, pa3pabOTKU IJIAHOB OOpabOTKM MOBEPXHOCTEH 3a-
JTAaHHOM JICTaJIH.

Oo0mue cBeaeHUs

Kaxxgast netans MOXeT ObITh MpEACTaBICHA B BUAC OObETUHEHUS dIIEMEH-
TapHBIX MOBEPXHOCTEH, TAKUX KaK IMJIOCKOCTbh, LUIUHIAP, KOHYC, TOP, a TaKkkKe
0oJiee CIOKHBIX (PUTYPHBIX TOBEPXHOCTEH, HAPUMEP: BUHTOBBIX, IUIAIICBHIX,
3yOuaThIxX u Jp. B pe3ynbprare MHOTONIETHEH MPaKTUKUA yCTAHOBJICHBI Hanboiee
paImoHaIbHBIE CITIOCOOBI MEXaHUYECKON 00paObOTKH IS KaXKI0M DJIEMEHTapHON
noBepxHocTu. Ha BbIOOp TOro Mim Apyroro crnoco0a BIUSIOT KOH(MUTypalus,
rabapuTHBIE pa3Mephl, MaTepual U Macca JeTaiu, 00bEM BBITYCKa, MPUHATHIN
Ul U (HopmMa OpraHu3aldy MPOU3BOJACTBA, XAPAKTEPUCTUKH OOOPYIOBaHUS U
OCHAIIICHUSI, UMEIOIUXCS B pacriopsbkeHuu, u ap. K rimaBueM pakTopam, KOTO-
pBI€ OMpPENENSIOT BBIOOp crocoba 00paOOTKH, OTHOCAT TaKXKE €ro TOYHOCTH,
MIPOU3BOAUTENILHOCTh U PEHTA0ETBbHOCTD.

Hanpumep, miaockyro MOBEPXHOCTh HEOOJBIIONW IMJIOMIAAM Ha JIE€Taau W3
YyryHa MOKHO TOJTYYUTh HUJIUHIAPHYESCKUM (BCTPEUYHBIM W TOIYTHBIM) H TOP-
1IEeBbIM (hpe3epoBaHUEM, CTPOTAaHHEM, TOYCHHEM M TPOTSATHBAHHEM, TUIOCKUM
(nepudepuifHbIM UM TOPLEBBIM) U JIEHTOYHBIM IUIM(OBAHUEM; IAOPEHUEM U
T.1. KauecTBO moBepxHOCTH OyAET MPUOJIU3UTETEHO OJIMHAKOBBIM.

Br16op crnocoba o0pabOTKM TECHO CBSI3aH M CO CTaJMeH (dTamamu) Tex-
HOJIOTUYECKOT0 Tpoliecca MU3roToBieHus aetanu. O0aupoyHas, IpeIBapUTeb-
Has (4epHOBas), MPOMEKYTOUHAsI (YUCTOBAsl) U OKOHUYATENbHas (OTIEIOYHAs,
TOHKasi) 00pabOTKa OJHON U TOM K€ TTOBEPXHOCTH YaIlle BBHITTOIHICTCS Pa3HBIMU
crocobaMu, HampuMep, YEpPHOBOE U YHCTOBOE 3€HKEPOBAHHE OTBEPCTHS, a IO-
TOM €ro pa3BepThiBaHME Wiu nutrdoBaHue (Tocie 3akanku nerainn). Ha mpak-
THKE TIPU pa3pab0TKe TEXHOJOTHUECKUX MPOIECCOB U3TOTOBICHUSI KOHKPETHBIX
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neTajnen, pu BeI0ope cioco00B 00pabOTKH, KpOME HU3JI0KEHHBIX COOOpaKeHUH,
PYKOBOJICTBYIOTCSI PEKOMEHJIALUAMH IO CpeJHEH 3KOHOMHUYECKOW TOYHOCTH
Pa3IMYHBIX CIOCOOOB 00PabOTKH, MPEACTABICHHBIMU B MPUIIOKEHUU A.

[To yepTexxy neranu BHIOMPAETCS TPU OCHOBHBIX MOBEPXHOCTH: JIBE LIH-
JUHAPUYECKHE, SBIAIONIMECS KOHCTPYKTOPCKUMHU 0a3zaMu M TOBEPXHOCTHU, KO-
TOpble (POPMHUPYIOT JIMHEUHBIN pa3mep (pa3mep, OMpelesIolui MOJ0KEHHE
TOPHOB AeTanu). J{is mpuHSTHIX pa3MepoB (TOBEPXHOCTEH) pa3pabaThIBarOTCs
IJ1aHbl 00PabOTKH.

[Tman 0O6pabOTKM BKIIOYACT MEPEUCHb COCTOSHUN TaHHOW MOBEPXHOCTH,
HAYMHAsA C MCXOJHOM 3arOTOBKH, MOJHOTO MEPEYHs 3TAllOB MEXaHMYECKOH 00-
pabOTKH B MOPSAKE WX BHITIOJHEHUS B OTIEPAIASIX TEXHOJIOTHUECKOTO MpOoIiecca.
[Mocneanwuii sTan muaHa oOpabOTKM MOBEPXHOCTU TOJKEH obecrednBaTh (op-
MHpPOBAHUE TIOKa3aTeIeil TOYHOCTH M KAa4eCTBA, MPEAYCMOTPEHHBIX YEPTEHKOM
JIETaJIH.

B mutane oOpaboTku mo kaxjaomy dSTamy (HOpMHUPOBAHMS MOBEPXHOCTH,
BKJIFOYAasi 3arOTOBKY, HEOOXOJAMMO yKa3aTh BEJTUYMHBI OMIEPAIIMOHHBIX IIEPOXO-
Barocteil (Ra, Rz) u mocturaemsix kBamutetoB TouHocTH (£IT/2, H, h). Ilpu
HA3HAYEHUHU OIEPAIMOHHBIX JIOMYCKOB U IIEPOXOBATOCTEH HEOOXOIUMO PYKO-
BOJICTBOBAThCS TaOJIMIIaMU SKOHOMHUYECKON TOYHOCTH, MPEACTABICHHBIMU B
MIPUJIOKEHUU A.

Iopsinok BbINOJIHEHUS PadOThI

1 TTomyunTs MHAMBUAYAIBHOE 3aJaHUE Y MIPETIOIaBaTEN.

2 V3yunth peKOMEHIAINH 10 pa3paboTKe MapiipyTa 00pabOTKH MOBEPX-
HOCTEH (LMIMHIPUYECKON HApY>KHOM U BHYTPEHHEW; IUIOCKOW) C YYETOM KO-
HOMMYECKON TOYHOCTH, IIEPOXOBATOCTH OBEPXHOCTH.

3 PazpaboTtaTh miaH 00pabOTKH MOBEPXHOCTEH COOTBETCTBEHHO MH/IMBHU-
JyaJIbHOM 3aJ1a4e.

3ajaya Ha CaMOCTOSITEJIbHYIO padoTy
CamocTtosiTenbHass paboTa BBIMOJHIETCS MO0 WHAUBUAYAIBHOMY YEPTEKY
JieTaau, KoTopas BbIIAeTCsl B Hauajae yueOHoro TpuMectpa. B camoctosTenbHOM
paboTe HeoOX0AMMO pa3padboTaTh IIaH 0OPAOOTKU MOBEPXHOCTU C YUETOM J10-
CTHXKMMOW TOYHOCTH U IIIEPOXOBATOCTU MTOBEPXHOCTH.
KonTpoJsbHbIe BONPOCHI
1 Jlaiite onpeaeacHne TOYHOCTH 0OPabOTKHY.

2 JlaiiTe onpeneneHne eKOHOMUISCKOM TOYHOCTH 00pabOTKH.
3 JlaiiTe onpeaeneHre mepoxoBaTOCTH MOBEPXHOCTH.
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1.4 TlpakTuyeckoe 3ansiTue Ne 4. AHa/Iu3 U pa3padoTKa TeopeTHye-
CKHUX cXeM 0a3upoBaHMs

Ieab 3aHsiTHA — (HOPMHPOBAHUEC HABBIKOB Pa3pabOTKH TEOPETECKHX
cxeM OasupoBaHuWs jeTaieil MaimH (Baja, (iaHIa, KOPIYCHON JeTalld, phlva-
ra).

Oo01ue cBeaeHua

basuposanue — npuanue 3aroTOBKE WIHM U3JIETUI0 HEOOXOAMMOTO IMOJIO-
’KEHHsI OTHOCUTEIBHO BEIOpAaHHON CUCTeMH KoopauHaT [1].

baza — moBepXHOCTh UM BHITIOJHSIONIEE Ty K€ (PYHKIIMIO COUYETaHUE TI0-
BEPXHOCTEW, OCh, TOUKA, IPUHAJIEKAIIAS] 3aTOTOBKE WJIM U3JEIUI0 U HCIOJb3Y-
emasi Juist 0a3upOBaHUS.

Onopnas mouka — TOYKa, CHMBOJIU3UPYIOLIAsl OJHY U3 CBSI3€ 3arOTOBKHU
WJIM U3JI€THS C BBIOPAHHOM CHCTEMOM KOOpUHAT.

Co3znanue 1mecTd ONOPHUX TOYEK IpU 0a3MpOBAaHUM 3arOTOBKU WIIU U3JIE-
TS Ha3bIBAETCS NPABUIOM ULeCU MOYEK.

Komnnexm 6a3 — cOBOKYIMHOCTh Tpex 0a3, 00pa3yIolUX CHUCTEMY KOOP-
JUHAT 3arOTOBKHU WM U3/1EIIH.

Cxema 6a3uposanus — cXeMa pacioIOKEHHs OIIOPHBIX TOUEK Ha Oa3ax.

Knaccuduxanus 60a3 1o Ha3HAYCHUIO.

Koncmpyxkmopckas 6asa — 6a3za, ucnonabzyemas Uil ONpeeseHus Mojo-
KEHUS JeTaI WU COOPOYHOM €IMHUIIBI B U3/ICTUU.

OcHoenas 6a3a — KOHCTPYKTOpCKas 0a3za JaHHOM JieTaly Wi cOOpOUYHOU
€AVHUIIBI, UCIIONIb3yeMast AJIsl ONPENEIICHUS UX TOJIOKEHUS B U3IETHUH.

Bcnomozamenvuas 6a3za — KOHCTpYKTOpCKas 0a3a JaHHOW JeTanu WIH
cOOpPOYHON EeAMHMIIBI, HCTONb3yeMas [UIsl ONpEeleieHUs] NMPUCOECTUHSIEMOrO K
HUM U3/

Texnonociuna 6asza — 6a3a, UCHOJIb3yeMasl AJIsl ONpPEeNICHUs! MOJ0KEHUS
3arOTOBKHY WJIM U3IENHSI IPY U3TOTOBJIEHUH UIIM PEMOHTE.

Hzmepumenvnasn 6asa — 6a3a, UCOAb3yeMasl AJis ONpPENEIeHUs] OTHOCH-
TEJIBLHOTO MOJIOXKEHUS 3arOTOBKH WM U3/IENUS U CPEICTB U3MEPEHUS.

Knaccunduxanus 6a3 no aumaeMbIM CTENEeHAM CBOOO/IbI.

Yemanosounasn 6aza — 6a3a, ucnosabzyemas JIJIsl HAJIOKEHUS Ha 3aTOTOBKY
WJIM U3/IeNIMe CBA3EH, TUIIAIOUIMX UX TPEX CTENeHel CBOOObI, — MEepEMEIICHUS
BJI0JIb OJTHOW KOOPJAUHATHOU OCH U IIOBOPOTOB BOKPYT ABYX APYTUX OCEM.

Hanpasnarowas 6aza — 6a3a, ucnoib3yemas il HAJIOKEHUS Ha 3ar0TOB-
Ky WIHA U3JIeTIUe CBSA3EH, JTUIIAIONIMX UX JBYX CTENEHel CBOOObI — MepemMellie-
HHUS BJIOJIb OJJHOM KOOPJUHATHOM OCH U IOBOPOTA BOKPYT APYTOM OCH.

Onopunas 6asa — 6a3a, uCNoJb3yeMasi JIJIsl HAJOXKEHHS Ha 3aTOTOBKY WU
U3JIeNNe CBsI3eH, JIMIIAIOUIMX WX OJIHOM CTENeHH CBOOOJBI — MEpeMEeleHUs
BJIOJIb OJTHOW KOOPJAWUHATHOW OCH WJIM ITIOBOPOTA BOKPYT APYrOM OCH.

Heouinas nanpasnsarowas 6aza — 6a3a, uCNoNb3yeMas IJs HAJIOKEHUS Ha
3aroTOBKY WJIM U3/ENUE CBSI3€H, JUIIAIOMIMX UX YEThIPEX CTereHeill cBOOOIbI, —
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TIepeMeNIeHHsI BIOJb IBYX KOOPJIUHATHBIX OCEH U MMOBOPOTOB BOKPYT 3TUX OCEH.

Heouinas onopnas 6asza — 6a3a, UCTONb3yeMas IJIsl HAJOXKEHHUS Ha 3aro-
TOBKY WJIM M3JENUE CBS3€H, JUINAIONINX WX JIBYX CTEMEHEH cBOOOABI, — mepe-
MEIICHUS BJIOJIb ABYX KOOPJAMHATHBIX OCEH.

Knaccuduxanus 6a3 no cnoco0y ux nposiBJieHusI.

Ckpvimas 6aza — 06a3a 3arOTOBKM WJIM W3JICTUs B BHJIE BOOOpakaeMou
MJIOCKOCTH, OCH WJIA TOYKH.

Aenas 6aza — 6a3a 3arOTOBKY WJIM W3/CIINS B BUJC PEaTbHOU MOBEPXHO-
CTH, pPa3METOYHON PUCKHU WJIH TOYKH TIEPECEUCHUSI PHUCOK.

Ha3nauyeHue TexHOJIOTHYecKHUX 0a3.

B ocHOBe MeTOaMKN BRIOOpA TEXHOJIOTHYECKUX 0a3 JIe)KaT J1Ba MPUHITUTIA:
coBMeIneHus (€IMHCTBA) U MMOCTOSHCTBA 0a3.

Ilpunyun coemewenuss 6a3 3aKIIIOYAaeTCS B TOM, YTO TPH HA3HAYCHUU
TEXHOJIOTHUECKUX 0a3 /it GopMOOOpa30BaHUs OTACIBHBIX MOBEPXHOCTEH HITH
COOpKM B KauyeCTBE TEXHOJIOTMUECKUX 0a3 clielyeT MPUHUMAaTh MOBEPXHOCTH,
OCH WJIA TOYKH, KOTOPbIE OJJHOBPEMEHHO SIBJIIIOTCS KOHCTPYKTOPCKUMU U U3MeE-
PUTEIIBHBIME 0a3aMH.

Ipunyun nocmosincmea 6a3 3aKJIIOYACTCS B TOM, YTO MPHU pa3pabOTKe U
peanu3alyy TeXHOJOTUYECKUX MPOIECCOB HEOOXOIUMO CTPEMUTHCS K MCIOJb-
30BaHMIO OJHOTO M TOTO JK€ KOMIUIEKTa TEXHOJOTHYECKUX 0a3 Ha BCEX OIepa-
IIASIX U3TOTOBIICHUS U3/IEIUS, HE JOMYyCKasi CMEHBI TEXHOJOTHUECKHUX 0as3.

Tloepewnocmv 6azupoearus BO3HUKACT TPH HECOBMEIICHUHN TEXHOJIOTH-
YeCKOW U U3MEpUTEIbHOU 0a3.

IopsinoK BbINOJIHEHUS PadOThI

1 TonyunTh HHAMBUAYATIHHOE 3aJ]aHUE Y TIPEIO/IaBaTEIIs.

2 PazpaboTtath TeOpeTUUYECKYI0 cxeMy 0a3upoBaHus aeTaiu. Pe3yabTaTsl
IPEACTAaBUTh B BUJIC TaOJIHUIIBI 2.

3 BpImosHUTH aHaNMM3 cXeM O0a3UpOBaHUS M OMPENEIUTh MOTPEIIHOCTH
0a3upoBaHUsl HA OCHOBHBIE OTIEPAIIMH TEXHOJOTHYECKOTO MapuIpyTa.

4 Pa3zpaboTaTh METO/bl CHUXKEHUS MOTPEITHOCTH 0a3UpOBaHMUS.

3aaHue HA CAMOCTOATENbHYIO padoTy

CamocrosTenpHas padoTa BBITIONHSACTCS 0 WHANBUIAYATEHOMY YEPTEKY
JeTanu, KOTopas BbIaeTcsl B Hauane yuyeOHOro TpuMecTpa. B camocTosTenpHOI
paboTe He0OXO0UMO pa3padoTaTh TEOPETUUECKUE CXEMbI Oa3UPOBAHUS IS BCEX
oTepanuii TEXHOJIOTHYECKOT0 MapIIpyTa.

KoHTpoJibHBIE BONIPOCHI
1 aliTe onpeneneHrue KOHCTPYKTOPCKOW, TEXHOJIOTHUYECKON U HU3MEpH-

TEJIBHOU 0as.
2 Kak knaccudumupyrorcst 6a3bl 10 JIMIIAEMbIM CTETIEHSIM CBOOOTBI?
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3 Kakue nmpuHIMIBI UCHOJB3YIOTCS MPU HAa3HAYEHUU TEXHOJOTHUYECKUX
0a3? JlaiiTe ux onpeacieHusl.

4 JlaiiTe onpenesieHre MOTrPelTHOCTH Oa3upOBaHMUS.

5 YKaXuTe METOJIbl CHHYKEHUS TIOTPEITHOCTH Oa3UpOBaHMUS.

Tabnuya 2 — Baswl u npucnocobnenus (npumep 3anojiHeHus)

Ho- Hauwme- Koncrpykius YcnoBHo (1o Teopernuecku
Mep HyBaHUE I'OCT 3.1107-

ore- | MPHCIIO- 81)

pa- coOJICHHS

197071

015 | ITaTpon 7

To- | Tpexkynau- Qf

Kap- | KOBBIA  ca- i_—LL—"l_ L Zzz7 | 7 ]
HO- | MOIIGHTpY- [ —t T T ] A o
BUH- | FOIIUK zzzzz /

TOpe3

pes-

Has

1.5 llpakTuyeckoe 3ansaTue Ne 7. TexHuueckoe HOpMUPOBaAHHE
B YCJIOBHAIX CEPHIHOIO M MEJKOCEPUHHOI0 IPOU3BOIACTBA

Hean 3ansaTus — popMupoBaHre HaBBIKOB TEXHUYECKOTO HOPMUPOBAHUS
onepaiui. M3ydyeHue CTPYKTYpbl IITYYHO-KAJIBKYJIAIIMOHHOTO BPEMEHU U €T0
COCTaBJIIOLIUX.

Oo0mue cBeIeHUA

Texnuueckou HOpMOU BPEMEHH SIBJISICTCS BPEMs, YCTaHABIMBAEMOE JJIA
BBITTOJIHEHUS OIIPE/ICIICHHONW paboThI (ONepaIuu) UCXOAsl U3 TPUMEHEHHUS MPO-
I'PECCUBHBIX METOJOB TPY/1a, MOJHOTO MCIOJIb30BAHMS TPOU3BOJACTBEHHBIX BO3-
MoKHOCTEH (000pymOBaHMSI, IJIOMIAICH) U ydeTa Tepea0BOro OIbITa HOBATOPOB
IIPOU3BOJICTBA.

Ha ocHoBanuu HOpMBI BpEMEHH OMPEIEINIAIOT HOPMY BBIPAOOTKH, T.€. KO-
JMYECTBO MPOJYKIMH B IITYKAaX, TOHHAX U T.I., KOTOPOE HEOOXOAUMO MPOU3BE-
CTU B CIMHHUILY BpeMeHH (Jac, CMEHY).

B TexHHMuecKyr0 HOPMY BpPEMEHHU HE JIOJKHBI BKIIFOYATHCA TE 3JIEMEHTHI
py4YHOH pabOTHI, KOTOPHIE MOTYT OBITH BBIMIOJHEHBI BO BpeMs pabOThI CTaHKA,
T.€. MOTYT OBITh TIEPEKPHITHI MAIIIMHHBIM BPEMEHEM.

[lepen HOpMUPOBAHHEM TEXHOJIOTMYECKUX OIepanuil He0OX0AUMO Ofpe-
JEUTh PEKUMBI PE3aHUSL.

[Topsinok BeIOOpa PEKUMOB pe3aHusl TPUBOIUTCS HIKE.
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1 YTouHsieTcs Mapka HHCTPYMEHTAJILHOTO Matepuaia [3].

2 B cOOTBETCTBMU C YCTAHOBJIEHHBIM MPUITYCKOM Ha JAHHBIA MEpexof,
KECTKOCTBIO JIETAJIM U YCIOBUSAMHM pE3aHusl Ha3HAYaeTCs r1yOuHa pe3anus t Mmm
Y YUCJIO XONOB I .

Crnenyer Ha3HauYaTh MaKCUMaJIbHYIO T1yOUHY pe3aHusi IPpU 00ECIICUCHUH
3aJlaHHOM TOYHOCTH Ha omepanuio. B psae cinydaeB (mpu o06aupke, YepHOBOM
00paboTKe MM HEXECTKOU JIETaH) CHITHE MPUITyCKa OCYIIECTBISIETCS 3a JIBa
WJTM HECKOJIBKO paboyux XOJ0B.

3 YuuThIBas MEPOXOBATOCTh 00paOOTaHHON MOBEPXHOCTH JI€TAIH, BHIOH-
paeTcs TPW TOMOIIM  CIOPABOYHBIX TaOJMIl BEIWYMHA Tomadyud S, MM/00
(MM/3y0).

CrnenyeT OTMETUTH, UTO IIpU OOAUPKE U YEPHOBOI 00paboTKe (hakTopamu
npu BbIOOPE MOJAUU SIBISIETCS KECTKOCTh M MPOYHOCTh TEXHOJIOTHYECKOW CHU-
CTEMBI U MOITHOCTb CTaHKa.

4 1o ycTaHOBJIEHHBIM BeMunMHaM t 1 S JJ1s1 TaHHOTO MaTepuasa JeTalu
PEXKYIIEro MHCTPYMEHTA U MPUHATON BETMYMHBI CTOMKOCTH pe3lia 1 ¢ yuyeTom
MOMPABOYHBIX KOI(PPUIIMEHTOB MO CIIPABOUYHUKY PEKUMOB PE3aHUS OMpe/es-
€TCsl CKOPOCTh pe3anus V.

5 Ilo HaiiieHHON CKOPOCTU pe3aHus V pacCUMTHIBAIOTCS YacTOTa Bpalle-
HUS WINUHAEIA N, a2 TOTOM 10 MAclopTy CTaHKa MOJ0MparoTCs OJvKanmas no-
Jlada ¥ 9acToTa BPAIICHHUS.

6 Ilo BeIOpaHHOW 4YacTOTE BpAIICHHUS PACCUUTHIBAECTCSA JIEUCTBHUTENIbHAS
CKOPOCTb PE3aHHUS.

7 Hns Hambomnee HArpyKEHHOTO TEPEXojia MPOBEPSETCS] COOTBETCTBUE
NpUHATOTO pexkuMa pesanus (t, S, V) MomrHOCTH 37eKTpoaBUTaTENs CTaHKa [4,
5]. MommHOCTh 3JeKTpOABUTATENs CTaHKa JoJKHA ObITh Ha 10 — 20% Oounbiie
MOTPEOHOM MOIIIHOCTH.

[Tocne Ha3HaueHHs] PEKUMOB OOPaOOTKH ISl pa3padaThIBAEMbIX OIlepa-
Ui TEXHOJOTMYECKOIro Mpolecca HE0OXOAUMO PacCUUTaTh MITYYHOE BpeMs Ha
KKJIYIO Olepaluio 1o ¢hopmyiie

[ =t +t +t
wm o 6

mex.o6 T opz.06 +tom() '

rae t, — OCHOBHOE BpeMsl, MUH.;

t, — BcmomorareiibHOe BpeMsl, MUH.,

tnex.06 — BPEMsSI Ha TEXHUYECKOE OOCTy>KUBaHUE pab0Yero MecTa, MUH.
top-06 — BpPEMs Ha OpraHM3allMOHHOE OOCIIy)KMBaHHE DPabOYEro MeECTa,
MMH.

tomo — BPEMS HA OTIIbIX, MUH.

Jlist ynpotieHusi oJicdeTa HOPMBI IMITYYHOTO BPEMEHU MPUMEHSIOT Clie-

IyIOTy0 GopMymy:

X
t =t +t)@Q+—)
=) )
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rJIe X — CyMMapHOE YUCJIO TPOIIEHTOB ISl BCEX BHJIOB 3aTpaTr Ha 00CTy-
JKUBaHHE U OTOBIX, X X 6...12% .

BenmnunHa OCHOBHOTO BPEMEHH PACCUYMTHIBACTCS JUISA KaXKJIO0TO Iepexojia
110 COOTBETCTBYIOIIUM (OpMysIaM JaHHOTO BHJA 00paOOTKH, MPEACTABICHHBIX
B NpujokeHnH b. BennunHa BCroMOraTeilbHOTO BPEMEHH YCTaHABIMBACTCS
TaKKe I KaXJA0ro Tepexoaa MyTeM CYMMHPOBAaHHS HOPMATHBHBIX 3aTpat
BPEMEHU IO BCEM JJIEMEHTaM OIepalid WM TPUHUMACTCS YKPYIMHEHHO Ha
OTIEpAIIUIO B 3aBUCIMOCTH OT €€ XapaKTepa U COJAepKaHus, TUIIa 000pyA0BaHUS,
MacChl, TUNA JETAIA W YHCJIa padounx XOJ0B. DTa BEJIMYWHA TPUBOJIUTCS B
Ta0NHIaX CIPaBOYHUKOB MO TEXHUYECKOMY HOPMHPOBAHUIO 1O BUIaM 00pa-
0oTKH [6].

B cepuiiHomM mpou3BOJCTBE HEOOXOAMMO YYHUTHIBATH MOATOTOBUTEIHHO-
3aKIFOYUTEIBHOE BpeMs 7,.,, pPacCUMTHIBAEMOE Ha IMapTUio aeTainei N. Hopmy
BPEMCHHU Ha OTEPaIHIO B YCIOBHUSAX CEPUMHOTO MPOU3BOJICTBA HA3BIBAIOT IITYY-
HO-KaJIbKYJISITMOHHON HOPMOM BPEMEHHU U ONPEACIISIOT 1Mo (hopMyie

IHopsinok BbINOJIHEHHSI PadOThI

1 [ony4nTh MHANBUAYATHHOE 3aJJaHUE Y MPENO aBaTENs.

2 V3yuuTh METOAMKY OIPEACIICHUS PEKUMOB PE3aHUsI U HOPMHUPOBAHUA.

3 HasHauuTh pexUMBI pe3aHUs U MPOHOPMHUPOBATH TEXHOJIOTHUYECKHE
omepanuu  (paccuuTaTh OCHOBHOE, BCIOMOTATEIbHOE, TMOJATOTOBUTEIHLHO-
3aKJIIOYMTEIbHOE U IITYYHO-KAJIBKYISIHOHHOE BPEMEHA).

3ajaHue HA CAMOCTOATENbHYI0 padoTy

B camocrositensHOM paboTe HEOOX0AUMO A 3-4-X omepanuii TEXHOJO-
THYECKOTO Tporecca (4epTex AeTalid MPEAOCTABIISCTCS WHIUBUIYAIHLHO) BbI-
MOJIHUTh TEXHUYECKOE HOPMUPOBAHUE ONEepalluii MEXaHUYECKON 00pabOTKH.

KoHTpoJibHBIE BONIPOCHI

1 IlpencraBpTe CTPYKTYpPY HOATOTOBHUTEIBHO-3aKIFOUUTEIBHOIO BpEMeE-
HU.

2 IlpencraBbTe CTPYKTYpPY BCIIOMOTATEIbHOI'O BPEMEHH.

3 IlpencraBbTe CTPYKTYpY IUITYYHO-KAJIBKYJISIIUOHHOTO BPEMEHHU.

4 KakoBbl IyTH CHUKEHHSI IITYYHO-KAJIBKYJISILIUOHHOTO BPEMEHU?
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Paznen 2 KypcoBasi padora
2.1 leab 1 32124 KyPCOBOM padoThI

[ens KypcoBoit paboThI - MPUOOpPETEHNE TPAKTUYECKUX HABBIKOB TEOpe-
TUYECKOTO0 0OOCHOBAHUSI MIPOCKTUPOBAHUS TEXHOJIOTMUECKUX MPOIIECCOB MeXa-
HUYECKOH 00pabOTKH.

JIns 1OCTHMXKEeHUsT TOCTABJICHHOM LENN CTYAEHT JOJDKEH PELINTh CIEAY-
IOIIME 3aa4u:

- 3aKpENWTh M PACIIMPUTH 3HAHMS, MOJYYEHHBIE BO BPEMS JIEKIUN M
MIPAKTUYECKUX 3AHATUN;

- HAy4YUTBHCA CaMOCTOSITEIIbHO aHAJIU3UPOBATH METOJbI MOIYYEHHS 3aro-
TOBOK M BApUAHTHI TEXHOJIOTHMYECKUX MPOILIECCOB MEXaHUYECKOIM 00pabOTKH;

- IPUOOPECTH HABBIKU TEOPETUYECKOTO Pa3MEPHOIO aHAIM3a TEXHOJIOTU-
YECKMX BAapUAHTOB M3TrOTOBJICHUS JETAJIM, HA3HAUYCHUS OIEPALMOHHBIX pa3Me-
POB, IIPUITYCKOB U TOIIyCKOB.

2.2 CTpyKTypa U 00b€M KypCcoBOi padoThl

B 3akoH4YeHHOM BHUJE MpeCTaBiIsieMas KypcoBas paboTa COCTOUT U3 pac-
YETHO-TIOSICHUTENBHOM 3aITUCKU U TpapuuecKoro MaTepurara.

[TosicautenbHas 3amMcKa SIBISETCS OCHOBHBIM JOKYMEHTOM KYPCOBOM
paboThl, B KOTOPOM MIPUBOIUTCS MOJHAS WH(GOPMAIIMS O TEXHOJIOTHUECKUX Pa3-
paboTKax M TEXHOJOTHYECKHX pPa3MEpPHBIX pacderax, BHIOOpE ONTHMAajIbHOTO
TEXHOJIOTUYECKOr0 MaplIpyTa MEXaHHu4ecKol o0paboTku aetanu. O0beM nosic-
HUTEJIBLHOM 3aIIMCKH, KaK MpaBuio, coctanisieT 30-35 ctpanun popmara A4,

['paduueckuii maTepuan KypcoBoi pabOThI BKITIOYAET:

- pa3MepHbIE CXEMbI TEXHOJIOTMYECKUX MPOLECCOB (OPMUPOBAHUS JIH-
HEMHBIX pa3MepoB JAeTalM (M0 KaxJA0My M3 pa3pabOTaHHBIX TEXHOJIOIMUYECKUX
BapUAHTOB 00PabOTKM);

- rpad-cxeMbl TEXHOJOTMYECKUX MPOLECCOB (POPMHpPOBAHUS JTUHEH-
HBIX pPa3MEpOB;

- TaONUIBI YPaBHEHUH /IS pacyeTa TeXHOJIOTHYECKUX Pa3MEpHBIX Iie-
nei.

OO6muit 00BéM rpaduueckoit yactu coctasiser 1-1,5 mucra (popmarta
Al).

2.3 Coep:kaHue M NMOCJI€10BATEIbHOCTD BbINOJHEHUS
KYPCOBOi1 padoThI

Pedepar.

Beenenue.

3.1 Cnyxe0HOE Ha3HAYEHUE U ONMMCAHUE KOHCTPYKITUHU JICTAIIH.
3.2 OtpaboTKa KOHCTPYKIUH JI€TaIH Ha TEXHOJIOTMYHOCTb.

3.3 AHanu3 Tuma Npou3BOJICTBA U €ro KpaTKasi XapaKTEPUCTHUKA.
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3.4 Bribop crnocoba mosydeHus: 3aroTOBKU. PacueT MUHUMAaIbHBIX OIle-
palMOHHBIX MpUNyckoB. Ha3HaueHue aomyckoB mo cranpapty. OdopmiieHue
ACKHU32a 3arOTOBKHU.

3.5 BbIOOp TEXHOIOTMYECKUX MapIIpyTOB 00pabOTKH JIeTalu.

3.6 Teopernueckuil aHAJIN3 TEXHOJIOTUYECKUX BAPUAHTOB M3TOTOBIICHUS
neranu. HazHaueHne onepanioOHHBIX pa3MEPOB, OKOHYATEIbHBIX MPUITYCKOB U
JOITyCKOB.

3.7 Be160p ONTUMAILHOTO TEXHOJIOTHYECKOTO MapuipyTa oOpaboTKH Jie-
TaJIN.

[lepeuyeHb CCBLIOK.

2.3.1 BBeaenue

Bo BBeneHun k KypcoBoil pabote He0OX0IUMO KPaTKO U3JI0KUTh OCHOB-
HbIC HaIIPaBJICHUS PAa3BUTHUSI MAIIMHOCTPOCHMUSI, TUPEKTUBHBIE YKa3aHUs MPaBU-
TEJIbCTBA O MEpax M MYTAX €ro AaJbHEHIIEro COBEPUICHCTBOBAHUS B HaIlEh
ctpane. CiieryeT mokas3aTh CBSI3b IPOEKTUPYEMOT0 TEXHOJIOTMYECKOTO Mpolecca
C 3aJjayaMi MAaIIMHOCTPOCHHS B OOECIIEYEHUHU BCEX OTpaciiel HapOJHOIO XO-
3s1ICTBa BBICOKOY(P(HEKTUBHOM TEXHUKOM, OTPA3UTh OCHOBHBIE TpEOOBaHUS K
00BEKTY MPOU3BOJCTBA U TEXHOJOTUH €TI0 U3TOTOBIICHUS.

2.3.2 Ciy:ke0HO€e HA3HAYEHHUE U ONMCAHHE KOHCTPYKIUH TeTaIU

OTOT noApaszaen TpedyeT NMPOBEIEHUS TIIATEIBHOTO aHAM3a KOHCTPYK-
UMW U3aenus, (QyHKIHMOHUPOBAHUS €r0 OCHOBHBIX Y3JIOB U J€Tajleil, yCIOBHIA
SKCIUTyaTaluy (Harpy3Ku, BUABI HarpyXeHHsI, pabodasi TeMIeparypa, arpecCcrB-
HOCTb CpeJbl U Ap.). AHAJIN3 MOKHO CUMTATh OKOHYEHHBIM, €CIIM UMEETCsI MO0JI-
HO€ NPEJICTaBICHUE O KOHCTPYKIMH, NOPSAIAKE paObOThl U3JENHUS U B3aUMOJIEH-
CTBHUH €T0 y3JI0B U MEXaHU3MOB.

N3ydenue cimykeOHOro Ha3HAUYEHUSI U KOHCTPYKIUU JETallU SBISETCS OT-
BETCTBEHHBIM I1IarOM IPU MPOEKTUPOBAHUU TEXHOJIOIMUECKOT0 Ipolecca ee 13-
TOTOBJICHHUS.

BHauane mo reoMeTpu4ecKuM MPOEKIUSIM U CEYCHUSM BBISCHSETCS KOH-
burypamus neranu, popma Bcex ee MOBEPXHOCTEH U UX MPOCTPAHCTBEHHOE B3a-
MMHOE PACIIOJIOKEHHUE.

[Ipu mocnenyromeMm oOxozae (mepedope) MOBEPXHOCTEU H3Yy4aloTCs UX
pasmepsl U Tpebyemasi TOUYHOCTh (JIOMYCKU, TTOCATKK). 3aTeM H3ydaeTcsl TpeOy-
eMasi 10 4epTeKy TOUYHOCTHh (POPMBI TOBEPXHOCTEH W TOUYHOCTh MX B3aWMHOTO
pacnoJiokeHus (MmapamuienbHOCTh, NEPIEHINKYIIPHOCTb, COOCHOCTD), a TaKXe
IIIEPOXOBATOCTh 00pabaTHIBAEMBIX TOBEPXHOCTEH.

[TosryueHnHble pe3yabTaThl SBJSIOTCS OCHOBAaHHEM Ui MPEJCTaBICHUS O
METOJIaX OKOHYATeJIbHONU 00pabOTKH, Yncie CTyneHel 00paboTKU HCCielyeMbIX
MOBEPXHOCTEH, a aHaJIN3 CUCTEMbl IPOCTAHOBKH JIMHEHHBIX KOOPAUHHUPYIOIINX
pa3MepoB TMO3BOJIAET BBISIBUTH KOHCTPYKTOPCKHE 0a3bl M TpeABapUTEIHHO
HAMETHUTb MOCJIEI0BATEILHOCTh 00PAOOTKN OCHOBHBIX TTOBEPXHOCTEH.
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Jlyis penieHns mocieayrmux 3a1ad HeoOX0IMMO H3yYuTh MaTepuan Jie-
TaJd, ero (PU3UKO-MEXaHUYECKHE CBOMCTBA U XapaKTep TEPMHUYECKON 00paboT-
KA. DTO MOCIYKUT OCHOBAHUEM JIJISl TIPABUIILHOTO PEIICHHUsI BOIIPOCOB O METO-
nax obpaboTku (00paboTKa pe3aHueM, IIEKTpOXUMUYecKas 00padoTka U T.I1.),
O YJICHEHWU TEXHOJOTHYECKOTO MpOoIlecca Ha JTambl, CIIOCO0aX BHITIOTHCHHSI
OKOHYATENIbHBIX, OTJCIIOYHBIX U YIIPOUHSIONIUX OTIepaIlnii.

3nech e HeoOXOUMO OMHUCaTh, KaKylo 3a/1auy BBIIIOJIHAET JeTallb B cOO-
POYHOI €IUHUIIE, a MOCIETHsSA - B u3enuu. YeTko chopMynnpoBaTh CIyxeo-
HOE Ha3HAYCHME JIETaIH, YCIOBHS €€ paboThl M TEXHUYECKHE TPEOOBaHUS HA €€
U3TOTOBJICHHE.

W3naraemblii MaTepuai 1ei1ecoo0pa3Ho COMPOBOXKAATH 3CKU30M JAETallu,
0003HAYMB €€ MOBEPXHOCTU U PAMH UM MPOTUCHBIMHU OyKBaMHU.

2.3.3 OTpadoTKa KOHCTPYKIMHU A€TAJIN HA TEXHOJOTMYHOCTH

CoctaB paboT 10 00eCIeYEHUIO0 TEXHOJIOTUYHOCTH KOHCTPYKIIMH U3/
Ha BcexX cTaausax ux co3ganusa ycranasinupaerca ECTIIII, a npumensiembie Tep-
MuHbl U omnpeaeneHuss ycraHoBieHsl [[OCT 14.201-83, 'OCT 14.203-83 u
I'OCT 14.205-83.

OTtpaboTka u3eIuidl Ha TEXHOJIOTUYHOCTh MPEACTABISET OJHY U3 Hanbo-
Jiee CJIOXKHBIX (PYHKIHUM TEXHOJOTHYECKOW MOATOTOBKHU MPOW3BOJICTBA U SIBIIS-
€TCS 0053aTEIBHBIM 3TAIIOM IMPOCKTUPOBAHUS TEXHOJIOTHYCCKUX MPoIieccoB [2].

OcHOBHBIE 33/1a4H, pelIaeMble MPU aHATU3€ TEXHOJIOTMYHOCTH KOHCTPYK-
IIUU, JAOJIKHBI OBITh HANpPaBJICHBI Ha YMEHBIICHUE TPYJOEMKOCTH U CHUKCHUE
cebecrouMocTu 0e3 ymiepda mig ciyXeOHOoro HazHadueHus. Takum oOpazowm,
MpU OTPa0OTKE HA TEXHOJOTUYHOCTHh HEOOXOAMMO aHAIU3UPOBAThH: MPUMEHSIEC-
MbI€ MAaTEpHAJIbl; BUIbI U METOJIbI MMOTYUYEHHS 3aTOTOBOK; TEXHOJIOTUYECKUE Me-
TOABI U BUABI 00paOOTKH, COOPKH, MOHTa)Ka, KOHTPOJISI, UCIIBITAHUM; BO3MOXK-
HOCTh IPUMEHEHHSI MPOTPECCUBHBIX TEXHOJOTMYECKUX IPOLIECCOB; BO3MOXK-
HOCTh MEXAHMW3ALMM U aBTOMATHU3ALMUU IIPOLIECCOB; BO3MOXKHOCTh MPUMEHEHUS
YHU(DUIIMPOBAHHBIX COOPOUHBIX €IMHUIL U JAeTalIel U ApyTrre PaKkTophl.

TexXHOIOrMYHOCTh KOHCTPYKIIMM OLICHUBAETCSl Kauye€CTBEHHO. JTO, KakK
MpaBUJIO, CPABHUTENbHAS OlleHKa (“XOpouIo - Mmioxo”, “IOMyCTUMO - HEAOIy-
CTUMO”) TIO T€M TPEOOBAHUSAM K KOHCTPYKIIUHU, KOTOPBIC TPYAHO BBIPA3UTH KO-
JIUYECTBEHHO.

[lenb Takoro aHajau3a — BBISBJICHUE HEJIOCTATKOB KOHCTPYKIIUU IO CBEJIC-
HUSM, COACPXKAIIMMCSI B UEPTEKE U TEXHUUYECKUX TPEOOBAHMSX, a TAKXKE BO3-
MOKHOE€ YJYUIIICHUE TEXHOJOTMYHOCTH pacCMaTPUBAEMON KOHCTPYKIIUH.

Pabounii yepTex neranu AOJKEH COAEpKaTh BCE JaHHBIE, HEOOXOIUMBIC
JUTSI €€ U3TOTOBJICHUS: TIPOSKITNH, Pa3pe3bl, CEUCHUsI, 00SCIICUNBAIOIINE TIOTHOE
OCBEIICHNE KOHCTPYKTHBHOUW (hOPMBI JI€TaIH; pa3Mephl C YKa3aHUEM JIOMYyCTH-
MBIX OTKJIOHEHUH; MapaMeTphl MIEPOXOBATOCTH 00pabaThIBAEMBIX MOBEPXHO-
CTEH; TOMyCTUMBIC OTKJIOHEHHS OT MPABMWIBHBIX TE€OMETPUUECKUX (HOopM; IOIy-
CTUMbBIE NPOCTPAHCTBEHHBIE OTKJIOHEHHS BO B3aMMHOM IIOJIO)KEHUU SJIEMEH-
TapHBIX TOBEPXHOCTEH NeTanu; Marepuai, MPUMEHSEMbIA I W3TOTOBICHUS
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nertanu, ¢ ykazanueM ero mapku u ['OCTa; npoure TexHU4YecKue TpeboBaHus,
NpeabsBIIeMble K JIETAIN U €€ dJIeMeHTaM, (TepMooOpadoTKa, TBEPIOCTh, MO-
KpBITHE U T.1.).

Jlanee HeoOXOIUMO MPOAHATU3UPOBATH KOHCTPYKIMIO JETaId B CBETE
TEXHOJIOTUUECKHUX YCIOBUU €€ MPOU3BOJCTBA. [Ipu BBINOIHEHUU ITOTO pazjena
HEO0OXOIMMO OTBETUTH Ha CIIEYIOIINE BOTPOCHI:

1 Bo3moxHO M M3MEHEHHEe KOH(PUTYpaIuu JeTalu, MO3BOJISIONIEe Mpu-
MEHEHHE HanboJIee COBEPIICHHBIX NCXOIHBIX 3ar0OTOBOK, COKPAIAIOIMINX 00bEeM
MEXaHUIECKON 00pabOTKH (TOYHOE M KOKWIIBHOE JINThE, JINTHE TIOJT TaBICHUEM,
ropsiuasi OObeMHas ITaMIIOBKA, XOJOAHAs IITAMIIOBKA Pa3JIMYHbIX BUJIOB U T.II.)
0e3 ymepoa My1s CITy)KeOHOTO Ha3HAUCHUS IeTaN?

2 OOecrieunBaeT U JJaHHAs MPOCTAHOBKA Pa3MEPOB HA UEPTEKE JIETANU
BO3MOYKHOCTh BBITIOTHEHHUSI 00paOOTKHA MO MPHUHITUITY aBTOMATHYECKOTO TIOJY-
YeHUs pa3MepOB Ha HACTPOCHHBIX CTAHKAaX, aBTOMATax W IMOJIyaBTOMaTax H
COBMENICHUSI KOHCTPYKTOPCKUX, TEXHOJIOTHYECKUX U U3MEPUTENIBHBIX 0a3?

3 Bo3MOXHO 7 TpUMEHEHHE HamOOJee COBEPIICHHBIX U MPOU3BOJU-
TEJIbHBIX METOJIOB MEXaHHYeCKoW 00paboTku (00paboTka MHOTOMHCTPYMEH-
TaJbHBIMU HaJIAJIKaMH, (DACOHHBIM M MHOTOJIC3BUHHBIM HHCTPYMEHTOM, HaKa-
ThIBaHUE PE3bOBI U MUIMIIEB, IPUMEHEHHE arperaTHblX U CHEIUAIbHBIX CTAHKOB
M aBTOMATOB, MOTOYHBIX U aBTOMATUYECKUX JIMHUN) MPU MPOU3BOJICTBE aHATHU-
3UPYEMON JIETAIM U HE OrPAaHUYMBACT JIM €€ KOHCTPYKIUS MPUMEHEHUE BBICO-
KMX PEKHUMOB PE3aHHUs?

4 OOecrieueHbl JIU YCIOBUS JJISI BPE3aHUS U BBIXOJA PEKYIIETO UHCTPY-
MEHTa, IOCTYIa KO BCEM JIEMEHTaM JIeTaliu JjIsi 00pabOTKU U U3MEpPEHUS?

5 BriaepkuBaeTcsi 1M COOTBETCTBUE (DOPMBI U Pa3MEPOB MOBEPXHOCTEH
(dhopmaM U pazmepam CTaHJAPTHOTO UHCTPyMEHTa?

6 [octatoyHO 71U OOOCHOBAHBI JOMYCKaeMbI€ OTKJIOHEHHS! OT IMPaBUIIb-
HBIX T€OMETPUUECKUX (OPM M YBSI3aHBI JTU OHU C TEOMETPUUYECKUMHU TIOTPEIIHO-
CTSIMH CTaHKOB?

7 He BBI3OBYT 1M TEXHOJOTMYECKUX TPYIHOCTEM IONYyCKAEMBbIE IPO-
CTPAHCTBEHHBIE OTKJIIOHEHUSI U MOTYT JIM 3TH OTKJIOHEHUS OBITh BBIJIEPKaHbI 0€3
YCIOKHEHUSI TEXHOJIOTUYECKOT0 Ipoliecca?

8 He BO3HUKAET JIM TEXHOJOTUYECKUX TPYAHOCTEH MPU BBIICPKUBAHUU
3aJIaHHBIX JIOITYCKOB Ha pa3Mepbl U TpeOyeMoil epoX0oBaTOCTH?

OIHOBPEMEHHO C ATUM CTYACHT JOJKEH JaTh OLICHKY MaTepuaay ¢ TOY-
KM 3peHusi 00padaThIBAEMOCTH €r0 PEXYIIUMMU HWHCTPYMEHTAMH, METOJIaMH
IITAMIIOBKY | T.J. (paccMaTpuBaTh CIEIYET TOJIBKO T€ METObI, KOTOPHIC MPE/-
MOJIAraeTCsl UCIOJIb30BaTh B pa3pabaThiBAEMOM TEXHOJOTUUECKOM IMPOIIECCE).

2.3.4 AHaqu3 TMIIa MPOU3BOACTBA M €ro KpaTKasi XapaKkTepucTHuKa
Ha3nauaeMblii THUI NMPOW3BOACTBA OKAa3bIBAET PEIIAIONICE BIMSHUE Ha

MPUHIUIE POPMUPOBAHUS TEXHOJOTHYCCKUX IPOIECCOB MEXaHUYECKOM 00pa-
OOTKH.
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JUJ11 KOHKPETHBIX TEXHOJIOTMUYECKUX YCIOBUM M3roToBIIeHUs AeTanu. [lpu
Ha3HAYEHHOM CEpUMHOCTH Ipou3BoAcTBa. HeoOxoaumMo aath KpaTKyr0 TEXHU-
YECKYI0 XapaKTEePUCTUKY THUIIA IPOU3BOJCTBA MO CIEIYIOIIUM ITPU3HAKAM:

— Kareropusi 00Opy/10BaHUS;

MIPUCIIOCOOJICHUS] 1 HHCTPYMEHT;
— crenuanusanus paboyux MecrT;
CIIOCOOBI TOCTHKEHUSI TOUHOCTU Pa3MEPOB.

2.3.5 Bpi0op cnocoda mosyuyeHusi 3arotoBku. Pacuer MUHMMAIbHBIX
ONnepalUOHHBIX NpuNyckoB. Ha3HauyeHue AONMyCKOB MO CTaHIAPTY,
odopmiieHHEe ICKH3A 3aT0TOBKH

3amavya cnocoba MOMy4YeHHUs] 3aroTOBKU pelIaeTcs mocjie aHanusa ¢Gop-
MBI, Pa3MEpPOB U TOYHOCTH JCTAIN MPU CTPOTOM YUETE CEPUHHOCTH U MaTepra-
na. C TOYKH 3pEHHUSI YKOHOMHHM MaTepUaIOB, COKPAICHUS 3aTpaT BPEMEHU U
CpPEACTB Ha MEXaHWYECKYI0 00pabOTKy IIeieco00pa3HO BLIOMpPATH 3arOTOBKH,
KOTOpbIE TIO (popMe, pa3zMepaM U KayeCTBY COOTBETCTBOBAIU Obl IapaMeTpam
rOTOBOM JIeTaJIM, MPU MaKCUMAaJIbHOM KOd(DPUIMEHTE UCIIOIb30BaHUS MaTepra-
na

rne My, M, - COOTBETCTBEHHO Macca JeTaad U 3aTOTOBKH.

Pacdyer MUHMMAaJIBHBIX ONEPAMOHHBIX MPUITYCKOB JUISl KaXKIOW JIMHEH-
HOI MOBEPXHOCTH JETANIH MPOU3BOAUTCS PACUETHO-AHATIUTUYECKUM METOAOM.
JUist KaXI0M U3 MOBEPXHOCTEN M300pakaeTcs TEXHOJIOTMYECKHI 3CKU3 00pa-
OOTKH C yCJIOBHBIM H300pakeHHEM yCcTaHOBOUHOTO npucnocodnenus mo 'OCT
3.1107-81. Pa3pabatsiBaeTcs MiIaH MEXaHUYECKOH 00paOOTKH MOBEPXHOCTH TI0
nepexojaM € yKa3aHMEeM KadyecTBa M TOYHOCTU MOBEPXHOCTU Ha KaXJIOM M3
3TanoB (HOPMUPOBAHUSI TAHHOW MOBEPXHOCTH.

MuHMMalbHbIE ONEpalMOHHbIE MPUITYCKU IO KaXKIOMY W3 IEpPEeXOOB,
0003HaYEHHBIX IJIAHOM, OIMIPEACIIAIOTCS 10 popmyie

Ziw =Rz +T +p,+&,

rae Rz i; — mepoxoBaTocTh NOBEPXHOCTH MPEIBIIYIIETO TEXHOJIOTHYE-

CKOI'O IepeXoa, MKM;

Ti.1 — rmyOuHa nedeKTHOTO Cosi TOBEPXHOCTH, CHOPMUPOBAHHAS HA TEX-
HOJIOTMYECKOM I1EPEX0JIE, MKM;

Pi-1 — CyMMapHOE€ 3Hau€HUE MPOCTPAHCTBEHHBIX OTKJIOHEHHH MOBEPXHO-
CTH, MOJYYEHHBIX Ha MpeAbIIYyILEeM dTane 00padoTKH, MKM;

& — TMOTrPEIIHOCTh YCTAHOBKM JETalM Ha JAHHOM 3Talle MEXaHWYECKOU
00pabOTKH, MKM.
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Bbe160p MCXOAHBIX MAHHBIX AJIA pacdera MPOU3BOAUTCS IO METOIHKE,
npezactaBicHHo B padoTax [10]. HasnaueHue n0myckoB, UX NpeebHBIX 3Ha-
YeHH, IPOU3BOAUTCS MO CTAaHAAPTY, COOTBETCTBYIOIIEMY MPUHSATOMY CIIOCOOY
HoJy4eHus 3arotoBku [7, 8, 9]. [lns kaxmoro u3 pasmMepoB MOBEPXHOCTH JieTa-
JM, y4acTByOmEeld B (OpMHUPOBAHUH KOHTYpa 3arOTOBKU, ONPEICISICTCS BEIH-
yrHa gomnycka Ha pasmep dD;, dL;, rae Dj, Lj — cooTBeTCTBYyIOIIKE pa3Mephl 3a-
TOTOBKH, a TaKXe BEpXHEE M HWXKHEe IMpelebHble OTKIOHEHHUS JOIMycKa
[ESLi(Dj) u EILi(Dy)). [Tomumo 3TOTO, I TUAMETPATBHBIX Pa3MEpOB JICTAJIH,
y4acTBYIOIIMX B (DOPMHUPOBAHHM KOHTYpa 3arOTOBKH, HA3HAYAIOTCS BETUYUHBI
MPUITYCKOB HA MEXaHUYECKYIO0 00paboTKy.

Ha scku3e 3aroToBkM HM300pa)kacTcsi COBMEIICHHBIN KOHTYpP HCXOJHOM
JeTany U MpHuHATas popMa 3arotroBku. Ha kaxayro u3 nuaMeTpanbHBIX MTOBEPX-
HOCTEW 3arOTOBKU MPOCTABIISIIOTCS pa3Mephl C YYETOM MPUITYCKOB U JTOITYCKOB,
OTIpEeICTICHHBIX TI0 CTaHAapTy. JIMHEeHHbIe pa3Mepsl 3arOTOBKH MPOCTABIISIOTCS
B BHJIC MPUHATHIX OYKBEHHBIX CHUMBOJIOB Lj ¢ YMCIOBBIM 00O3HAUYEHHEM IIpe-
JIEBHBIX OTKJIOHEHUH JIOIyCKa.

2.3.6 BbI0Op TeXHOJIOTMYEeCKUX MAPIIPYTOB 00padOTKH 1eTaIu

[Ipyn ycnoBuu cepuiiHOTO NPOW3BOJCTBA, MPETyCMAaTPUBAIOLIETO 00pa-
OO0TKy ZeTajieil Ha HACTPOCHHBIX HA pa3Mep CTaHKaX, HEOOXOAUMO MPEATIOKHUTh
3-4 BapuaHTa TEXHOJIOTUM MEXaHUYECKOH 00pabotku neramu [1]. opmupoBa-
HUE JUAMETPAIBHBIX W JIMHEWHBIX Pa3MEpOB Ha MPEIBAPUTEIBHBIX U OKOHYA-
TEJBHBIX ATanax 00pabOTKU JOJKHO BBITOIHITHCS:

— Ha HACTPOEHHBIX Ha pa3Mep CTAHKAX;

— Ha craHkax ¢ UIIY;

— KOMMPOBAIBbHBIX CTAaHKAX;

— IIPU MHOTOMHCTPYMEHTAJIBLHON HAJIAJIKE UK MPU 00pabdOTKe MO yrnopam
Ha YHUBEPCAJIbHBIX CTAHKAX;

— CTaHKax - aBTOMaTax, MoJyaBToMaTax WM arperaTHoM oOOpYyJO0BaHUH,
HACTPOEHHOM Jis pabOTHI IO yIIOpaM.

dopmupoBaHUE BapuaHTOB 00paOOTKH JTMHEHHBIX pa3MepPOB OCHOBBIBAETCS
Ha BO3MOKHOCTH IIPUMEHEHHUS Pa3IMuHOr0 000pYy10BaHMs, OCHACTKH, Pa3INYHbIX
TEXHOJIOTHYECKHUX 0a3 U, KaK CIEJICTBHE 3TOTO, - HA 00pa30BaHUM Pa3HBIX TEXHO-
JIOTHYECKUX B3aUMOCBsI3eil onepariioHHbIx pazmepos (|;).

2.3.7 TeopeTH4ecKHii AHAJIN3 TEXHOJIOTH4€CKUX BAPUAHTOB
U3roToBJjieHus: Jetanu. Ha3HadyeHusi omepalUMOHHBIX PpPa3MepoB,
OKOHYATEJIbHBIX NPUILYCKOB H 0IYCKOB

OcHoBHas 3ajauya pa3MEpPHOTO aHaIW3a TEXHOJIOTMYECKOTO Ipoliecca —
000CHOBaHHOE OTIPEEICHUE MPOMEKYTOUHBIX, OKOHUATEIhHBIX Pa3MEPOB M
JIOITYCKOB Ha HUX JJisi oOpabateiBaeMoii eTaiu. B mepByto ouepenn, B mMoa00-
HOM aHaJIM3€ HYKIAIOTCS JIMHEWHBIE pa3Mephl JIeTajel, TO €CTb HEOJHOKPATHO
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oOpaOaTeiBaeMble Mapajljie/ibHblE MOBEPXHOCTH (B TOM YHUCIIE B Pa3MEPHBIX
olepanusix ¢ IepeycTaHOBAMH).

OnpeneneHne NPUIYCKOB HAa  TOPLOBBIE IIOBEPXHOCTH  OIBITHO-
CTaTUCTUYECKUM WM PACYETHO-AHATUTUYECKAM METOJOM JOCTATOYHO CIIOKHO
13-32 HEOOXOAMMOCTH y4YeTa MPUIYCKOB U JIOMYCKOB IO TEXHOJOTUYECKUM I1€-
pexonam o0paboTku. OnepanoHHbIE pa3Mepbl MO0 Mepexoam, MPUITYCKH, pas-
Mephl JIeTaJd M 3aroTOBKM OOpa3yloT JIOCTATOYHO CJIOXKHBIE MHOTO3BEHHBIE
pa3MepHBbIE LIETH.

O6paboTka AeTanu B YCIOBHUSIX CEPUITHOTO MPOU3BOJICTBA, KaK MPABUIIO,
BBIIIOJIHSIETCS] HA HACTPOEHHBIX HA pa3Mep CTaHKaxX (TOKAapHBIX MHOTOPE3LOBBIX,
TokapHbIX ¢ UITY, TOKapHO-THAPOKONUPOBAIBHBIX). POPMHUPOBAHUE JTUHEHHBIX
pa3MepoB B JaHHBIX TEXHOJOTMYECKUX YCIOBHSX TpeOyeT TIIATeIbHOW Mpo-
BEPKHU BCEX MPOMEKYTOUHBIX Pa3MEPOB C T€M, YTOObI Ha OKOHYATEJIbHBIX OIle-
panusax (rmepexonax) aBTOMATUYECKH ObLIM 00€CIeueHbl UTOTOBBIE PAa3MEPHI.
Pemenune mnocraBieHHOW 3agaud OOECIEUMBACT TEOpPHUS Pa3MEpPHBIX Lenen
[1,10].

[To pa3paboTaHHBIM TEXHOJIOTMYECKUM BapUaHTaM JJaHHOW JeTaliu HeoO-
XOJIMMO BBIIIOJIHUTh TEOPETUUECKUI Pa3MEpHBIN aHAIN3 B CIEAYIOLIEH Iociie-
JOBATEJIBHOCTU:

1) pa3paboTka pa3MEepHOI CXeMBbI TEXHOJIOTHYECKOTO TPOIIecca;

2) BBISIBICHUE TEXHOJIOTHYECKUX Pa3MEPHBIX IIETICH;

3) moctpoeHue rpad-cxeMbl TEXHOJIOTHYECKOTO mpoiiecca (GpopMupoBa-
HUS JINHEVMHBIX Pa3MEPOB JIETAIIH;

4) pacyeT TEXHOJIOTUYECKHUX Pa3MEPHBIX IETeH, ONpeIesICHIE OIepalin-
OHHBIX Pa3MEpPOB, HOMHUHAJIBHBIX 3HAYEHUI MPUITYCKOB, pa3MEPOB 3arOTOBKU U
UX MPEeeIbHbIX BETUYHH.

2.3.7.1 Pa3paboTka pa3MepHOii cXxeMbl TEXHOJOTHYECKOIr0 Mpoilecca
U BbISIBJIEHHE TEXHOJIOTHYECKUX Pa3MePHbIX 1emneii

Pa3mepHyio cxemMy TEXHOJIOTMYECKOTO IMpOoLEecca COCTABISIIOT U 0(hopM-
JSIOT CAeAyoIUM 00pa3oM. BrluepunBaioT 3CKU3 JeTand B OAHOW MU JBYX
MPOEKIUAX (B 3aBUCUMOCTH OT €€ KoH(purypauuu). Jljis Ten BpanieHus: gocTa-
TOYHO OJHOM TPOEKIUH, ISl KOPIMYCHBIX JAETaleil MOTYT MOTpeOOBaThCs JIBE
WM TPH TMPOEKITNH, B 3aBUCIMOCTH OT PACIIONOXEeHHs pa3Mepos JunH [10].

Han neranpio yka3sIBaloT pa3Mepsl AJUH C JAOMYCKaMH, 33JaHHBIMU KOH-
cTpykTopoMm. It ynoOcTBa cocTaBieHUs pa3MEpHbIX Lened KOHCTPYKTOPCKUE
pa3Mepbl 0003HavYar0TCss OykBaMu jJaTuHCKOTO andasura: 4, B, C, D u tak na-
nee. Ha scku3e neranu ycjaoBHO HaHOCST MPUITYCKU Zy, TI€ M — HOMEp ImpoMe-
KYTOYHOM WJIM OKOHYATEJIbHOW MOBEPXHOCTH, K KOTOPOW OTHOCUTCS IPHUITYCK.
Bce moBepxHocTH neTanu (M 3arOTOBKM) HYMEPYIOTCS IO TIOPSAKY CJEBa
HampaBo. Yepe3 HyMepOBaHHBIC TTOBEPXHOCTH MPOBOIST BEPTUKAIBHBIC JTMHUU.
Pa3smepsn! 3arotoBkn 00o3HavaroT OykBamu L; (S;), rae | — mopsaKkoBeIiid HOMED
pa3Mepa 3aroTOBKH.
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TexHonormyeckne pasmMepsl pa3AeisaioT 110 ONepanusaM, yCTaHOBaM M Iie-
pexosaM, B COOTBETCTBUM C MPEABAPUTEIBHO pa3padOTaHHBIMM BapHaHTAMHU
TEXHOJOTMYECKUX MapLIpyTOB 00pabOTKH JAeTanu. TeXHOJOrn4ecKue pa3mepsl
o6o3HavatoT OykBamu ly, rae K — mopsakoBbIii HoMep mepexoaa GopMUPOBAHHUS
00pa0oOTKM JTMHEWHBIX pa3MepoB. CpaBa OT pa3MEPHON CXEMBbl IS KaxAoH
OIIEpaLlX COCTABJIAIOT CXEMBI TEXHOJIOTMYECKUX Pa3MEPHBIX LEIEH.

BrisiBnenne pasMepHbIX LENer MO pa3sMEpPHOM CXEME TEXHOJIOTMYECKOTrO
IIpoLIECCa MOXKET 0Ka3aThCsA BECbMa TPYAOCMKOH 3aadei. YIIPOCTUTH PELICHUE
JAHHOM 3aJ1a4u T03BOJISIET TEOPUs IpadoB.

2.3.7.2 llocTpoenue rpag - cxeMbl TEXHOJIOTHYECKOI'0 MpoLecca
(popMupoBaHUsI JIMHEHHBIX Pa3MePoOB JAeTaTU

JleTans B mpouecce ee U3roTOBJIEHUS MOXKHO pacCMaTpHUBaTh Kak reoMeT-
PUYECKYIO CTPYKTYPY, COCTOSIIYH0 W3 MHOYKECTBA IIOBEPXHOCTEH M CBs3€EU
(pa3mMepoB) MEXKy HUMH.

Bce moBepXHOCTM 3aroToBKM, a TakXe IOBEPXHOCTH, (HOpPMHUPYEMBIE
IPOMEXYTOUHBIMH NEPEXOJJaMU MEXaHUUECKOH 00pabOTKH M OKOHYATENbHOMU
oOpaboTaHHOM JeTanu, n300pakatoTcs BepIIMHAMU rpada ¢ yKazaHHUEM MOpsA-
KOBOT'O HOMEpa NOBEPXHOCTH.

Pa3mepsl, yKa3bIBaloIIUE PACCTOSIHUS MEXY MOBEPXHOCTSIMHU, 0003Ha-
YaroTCs yraMH, HANPABICHHBIMU W3 OJHOM BEPIIMHBI K Apyrou. Jlyra Bcerma
MMEET HaIpaBJIEHUE OT BEPIIMHBI C MEHBIIMM HOPSAJIKOBBIM HOMEpPOM K BeEp-
muHe rpaga ¢ 6oapmuM HoMepoM. [losokeHne NpUIyCKOB N300paXkaroTCsl JIo-
MaHBIMM JINHUSIMU, HAIIPABIICHUE KOTOPBIX ONMPENEISAETCS TEMH K€ YCIOBUSIMH,
YTO W JUJIS Pa3MEPOB JIETAIH U 3aTOTOBKHU.

BrisiBneHre U pacueT TEXHOJOTMYECKMX pa3MEpHBIX Lenei mo rpad-
CXEM€ HAaYMHAIOT C JBYX3BEHHBIX LIENIEH, a 3aT€M IIPOJOJDKAIOT B TAKOM IOCIIE-
J0BaTEIbHOCTH, YTOOBI B Ka)KJOW LENU MUMEJIOCh TOJBKO OJJHO HEU3BECTHOE IO
BEJIMYMHE 3BE€HO, OCTAJIbHBIE 3BE€Hbs OBLIN ONPEENICHbl PACYETOM MPEIbIAYIINX
Pa3sMEpHBIX LIETIEH.

2.3.7.3 PacueT TEXHOJIOTHYECKUX Pa3MePHBIX Lieneid, onpeaeaeHne
ONepanMOHHBIX Pa3MepoB, HOMHUHAJIbLHBIX 3HAYEHUI PUITYCKOB,
pa3MepoB 3aroTOBKHU, UX NMpeaeabHbIX BeJTHYHH

B TexXHONOTHYEeCKNX pa3MEpHBIX IEMsIX YHCIO COCTaBISIONINX 3BEHBEB
penko ObiBaeT Oonbine maTu. [loaTomMy MX pacder, Kak MpaBUIIO, TPOU3BOJAT IO
METOAY MakcuMmyMma-muaumymMa [1, 10].

MeTtoauka pacuera TEXHOJOTHUYECKMX Pa3MEPHBIX LiENed 3aBUCUT OT TO-
ro, SIBJISIETCS JIM 3aMbIKAIOIIUM 3BEHOM LIEMU pa3Mep MpUIycKa UM KOHCTPYK-
Topckuit pasmep aetanu [1, 10].

Ecnu 3amMbIKarommM 3B€HOM SIBJISIETCS IPUITYCK Zj, OCTaBIISIEMBIH JIJIs TTO-
CJIEYIOIIEro Mepexoja, TO Ha MEPBOM 3Tare ONPEAesaioT ero MUHUMAIbHYIO
BEJIMUUHY Zj min PACYETHO—AHATUTHUECKUM METOIOM IO KaXXJIOMY U3 MEPEXo-
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JO0B. I[aJICC COCTaBJIAIOT UCXOOAHOC YPAaBHCHUC paSMepHOﬁ IICIIN OTHOCHUTECIBHO
Zi min:

Zimin :iEI'B\ _iES'K\ '

n+1

rae EIA - HAUMEHBIIMN MTPEJACTbHBIA Pa3Mep YBEINYMBAIOIIETO 3BEHA
pa3sMepHO 1ENH;

ESA - HauMeHbUIMil MpenesbHbI pasMep YMEHBINAIOMEro 3BeHa pas-
MEPHOM LIETIH;

N - YUCJIO YBEINYMBAIOIINX 3BEHHEB;

M - 00111ee YUCIIO0 3BEHBEB PA3MEPHOIl 1eTH.

Ecnm B KaXIOW TEXHOJIOTMYECKOM Pa3sMEpPHOM LIEMM  HMMEETCS TOJIBKO

OJTHO HEW3BECTHOE cocTamJstomiee 3BeHo (L wm Ij), To 3amava cBoauTes K pe-
IIEHUIO YpPaBHEHHUS C OJHHMM HEU3BECTHBIM, MPEACTABISAIOMKUM CcO00M MO0
HanOOJBINH, TMO0 HAUMEHBIINNA TMPEIeIbHBIC pa3MEPhl NCXOIHOTO 3BEHA IIe-
TIH.

Ecau ucxonnslil pa3mep ABISETCS YMEHBIIAIOIINM 3BEHOM, TO

Anex = Zn:EI'E\ _iES'E\ rATS

n+1

Ecnu pasMEp ABJICTCA YBCIMYUBAOIIUM 3BCHOM, TO

Amin = Zimin _iEIA +Zn:ESA '
n+l 1

Onpenenus A, umu A ., Ha pasmep A yCTaHABIMBAIOT JOMYCK O, B

3aBUCUMOCTH OT HA3HAYEHUS TEXHOJIOTMYECKOTo nepexona (MpeaBapUTebHas
WM OKOHYaTredabHass 00paboTka). OOBIYHO, AJIA MPEABAPUTENBHON 00padoTKU
JIOMYCK Ha3HaydawoT 1no 12-14 kBanurerty, a A okoHuartenbHou no 10-11 kBa-
nurtety. [IpeaenvHble OTKIOHEHUS Ha3HavYaroTes 1o h, H wu Js.

[To BenmurHE YCTAaHOBIEHHOTO JIOMYCKa O, W MO €ro PacroIOKEHUIO OT-

HOCHUTEIIbHO A OoTIpeessitoT HOMUHAIBHBINA pa3Mep
A = Aimax - ESAI !
A = Amin - EI'A\U

rne ESA,, EIA - BepxHee u HIDKHEe NpeiebHbIe OTKIIOHEHUS! COOTBET-
CTBYIOLIETO 3BEHA.
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Jlanee onpenenstoT Zj yn Ha OCHOBE MCXOAHOrO ypaBHeHus nernu. Co-
CTaBJIAIONIME pa3MepPhI LIEMH TIPU ATOM MPUHUMAIOTCS 10 HOMUHAIBHBIM 3HAYe-
HUAM. PacueT BepXHEro m HWKHETO MPEACIbHOTO 3HAYCHUS MPUITYCKA BBITIOJI-
HseTCs 0 popMysiaM

ESZ, =Y ESA - EIA

n+1

EIZ, =Y EIA - Y ESA.

n+1

Jlomycku ¥ TpeeibHBIC OTKIOHCHHS Ha pa3Mepbl 3arOTOBKH
(AL ESL EIL) nHa3nawaroTcs 1o cTaHAApTy IO COOTBETCTBYIOILEMY CIIOCOOY

nonyuenus: 3arotoBku (I'OCT 7505-89, I'OCT 26645-85, TOCT 7062-79,
['OCT 8479-79).

Ilpumep. BoinonHuTh pa3pabOTKy pa3MEpHONU CXEMbI TEXHOJIOTHYECKOTO
mpoliiecca MexaHu4eckoil 00paboTku neranu “Bain” (pucyHok 2.1). [Ipoussectu
pacueT TEXHOJOTHYECKUX Pa3MEpHBIX Ienei. OnpenenuTts onepanoHHbIe pas-
Mepbl, HOMUHAJIbHBIC 3HAUCHHSI IIPUITYCKOB U Pa3Mephl 3aTOTOBKH.

I'pad-cxema TexHOJIOrMYECKOro mpouecca GopMUpOBaHUS JTUHEUHBIX pa3-
MEpOB MpEJCTaBICHA Ha PUCYHKE 2.2. YpaBHEHHsS JUIsl pacyéTa MPUBEIICHHI B
tabmmre 2.1.

KoHcTpyKTOpCKHE pa3Mephl AETaNM “Bajl’ UMEIOT CIEAYIOIINE 3HAYCHUS:

A=50+01 B=100 C=200,,.

[Ipumnycku Ha JUHEWHBIC pa3Mephl 3arOTOBKM HA3HAYAIOTCS IO TIPE/IBa-
PUTEITILHOMY PacyeTy:
Z, =7, . =20mm;Z

-0,37?

1min 6min 2min = Z5min :1’6MM; Z3min = Z4min = 0’8 MM.

Jlonycky Ha JINHEWHBIE pa3Mephl 3arOTOBKH OIPENENSIOTCS
no 'OCT 7505-89:

A, =16(%5). o, =20(5;). dy=22(5q

Pacuer pa3mepHoii cxeMbl U rpada fAeTanu “Bax’ BBINOIHIETCS MO Kax-
JIOM U3 IOCTPOEHHBIX PAa3MEPHBIX LENEN UHANBUAYAIBHO.

Ilenu 1 u 3 (tabmuna 2.1) SABIAIOTCS NBYX3BEHHBIMH, T.€. TEXHOJIOTHYEC-
CKHE pa3Mephl B HUX COBIAJAIOT C KOHCTPYKTOPCKUMHU, TO3TOMY:

l,=A=50+0.1;
,=C=200,.

L]ens 2. icxogHoe ypaBHEHUE
I, =B+1,

I, =100 + 50 =150 mm.
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G opmuposanus TUHelUHbIX pazmepos 0emau 6a.l
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Pucynoxk 2.2 - I'pagh - cxema mexnonozuueckozo npoyecca popmuposa-
HUSL TUHEUHbIX pazmepos demanu “ean’”

Tabauya 2.1 — Ypasnenus ons paciema mexHoi02u4ecKux pasmepHulx

yeneu
o Onpenensie-

/i PacuetHoe ypaBHeHHE Hcxonnoe ypaBHEHUE Mbiii pasmep

1 l,—A=0 l, = A l,

2 B-Il,+I,=0 I =B+l I

3 C-1,=0 l,=C ,

4 Z,+C—1,=0 z,=1,-C ,

5 Z,+1l,-l,+L, =0 Z,=l-1,-L L,

6 Z,-A+l,-1,=0 Z,=A-1,+1, l,

7 Z,-1l,+1,=0 Z,=1,-1 l,

8 |Zs-L-L+L-C+1,=0 Z.=L,+L -1, +C-1, L,

9 Zo+l-L—-L,=0 Zo=L+L, -1 L,
Jns onpeneneHus npenesbHbIX OTKIOHEHHWN pa3Mmepa s cocraBmsrores

YpaBHEHMUS:

ESl, = > ESA — Y EIA,

n+1
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Ell, =iE|A —iESA,

n+1

rac A,;&i - YBCIIMUHMBAIOIINC W YMCHBIIAIOIIHNC 3BCHbBA paCCManHBaGMOﬁ

pa3MEPHOU LIEIH.

ESI, =(0+01)-0=01mm,

Ell, =(-0,3+(-0,1)) -0 =-0,4 mm

IL]env4. IcxonHOE ypaBHEHUE
Zl = I_;. - C_ )
I1min = Z1min + Cmina
l1min=2,0+199.4 = 201,4 mm.

Jlomyck Ha pasmep |; HasHawgaercs mo h14:

ol =115mm,
ES| =0,
Ell =-115mm.

Homunanbnei pazmep
|, = 201,4 +115 = 202,55 mm.

OKOH‘IaTeHBHO, Ha OIICPAaIMOHHOM 3CKHU3C
+0,55

Il = 202,55_1’15, NIn I]_ =202 06 -

[IpenenbHble 3HaUEHUS TIPUITYCKa Z, OTMPEIEISIIOTCS U3 YPaBHCHUIA:
Z=1-C,
ESZ, = (0,55-(-0,6)) =115mm,
ElZ = (0,6 —0) = —0,6.mm,

—_ 115
21=27%.

L]env5. IcxoiHOE ypaBHEHHE
Z,=-,+1 -L,

ZZmin = _|4max + I1min - leax '
MaxkcumanbHbIi pa3mep 3arotoBku L, . :

L = lamax + Linin = Zomin:

L =—151,24+ 201416 = 48,561,
L =L —ESL =4856-11=47,46x,
Z,=-151+202—-47,46 = 3,54 mm,
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ESZ, = 0,55—(-0,76 + (—0,5)) =181,
El1Z, =-0,6— (0,24 +11) = 1,94,
Z,= 354",

L]ens 6. cxoqHoe ypaBHEHHE

—

Z4 = |3 - i;’
Ly i = lsmin + Zamins
l; i, =149,6 + 0,8 =150,4 mm.
Homyck Ha pasmep |, HazHauaetcs mo h14:

3min 5min

ol, =1,0mm,
ESI, =0,
Ell, = -1,0mm.

Homunanehsriii pazmep |, =150,4 +1,0=151,4mm.
OKOHYaTEeIbHO, Ha ONIEPalliOHHOM 3cku3e |, = 1514 , ,

Z, =151,4-150 = 1,4 mm,
ESZ, =0-(-0,4) = 0,4mm,
ElZ, =-1,0-01=—11wum,
Z,=147".

Lens 7. IcxoqHOE ypaBHEHUE

—

I4min = Z3min - Amax + I2min’
|, =08-501+199,4 = 15014

Jlonyck Ha pa3mep |, HazHauaeTcs o h14, T.e.

al, =10,
ESI, =0,
Ell, =—1,0m.

Homunansnsiii pasmep 1, =150,14 +1,0 =151,14 mm .

OKOHUATeNbHO, Ha OIEPAIMOHHOM dcKu3e |, =151707% .

[IpenenbHbIe 3HaYEHUS TIPUITYCKa Z, ONPEACISIOTCS U3 ypaBHEHUI:

Z,=A-1,+1, =50-200+151=1,0mn,
ESZ, = (0,1+0,24) — (-0,6) = 0,94mwm,
ElZ, = (-0,1+ (-0,76) — 0) = 0,86.mm,

Z, =10f81§2-
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Llenv 8. WcxomHoe ypaBHEHUE
Z. =L +L-I,+C-1I,

Zin = Lomin + Linin = liax + G —
MuHMMaIBHBIN pa3Mep 3aroToBku L
Lo min = Zsmin = Limin T limax = Conin + |3max,
L, . =16—4696+20255-199,4 +1514 = 109,191,
L, =L, +EIL =10919+ 0,5 =109,69,

Z, =109,69+47,46—-202+200-151,4 = 4.15mm,
ESZ.= (1,3+11+0) — (=0,6 —1,0) = 4,041,

E1Z, = (-0,7) + (-0,5) + (-1,0) — (0,5+0) = 2,75.n,

Z, =415 % mm.

Lenv 9. UcxonHoe ypaBHEHUE

Ze = _i; + I:l + I; '

Zsmin = ~hmax + Limin + Lamin -
MuHUMaNbHBIN pa3Mep 3aroToBku L
Lymin = Zsmin + himax = Limins

L,,.. = 2,0+ 202,55 46,96 = 157,591,
L, = L,,,, +EIL =157,59+0,8 = 158,39,
Z, =-202+47,46+158,39 = 3,85mum,

ESZ, = (11+14) - (-0,6) = 31um,

ElZ, = (-0,5) + (-0,8) — (0,55) = —1,85mm,

Z, =385 g mm.

3max "

2min

3min

Pe3ynbraThl pacy€ToB CBEACHBI B TAOHITY 2.2.

2.3.8 Bp100p oNTHMAJIBHOT0 TEXHOJIOTHYECKOT0 MAPIIPYTa
00padoTKH eTaIu

[Tocne BBITIOJIHEHHS] TEOPETUUECKOTO aHAIM3a TEXHOJIOIMYECKUX BapuaH-
TOB U3TOTOBJIEHUS JETaIH, pacuéTa pa3MepoB ONEPALMOHHBIX MIPUITYCKOB, (Pop-
MUpPOBaHUSI Pa3MEpPOB 3aroTOBKM HEOOXOJUMO OINPEAEIUTh ONTUMAIbHBIN
MapuipyT o0paboTku. KpurepusiMu onTUMaibHOCTH TEXHOJIOTMYECKOTO Maplil-
pyTa (GOpMUPOBAHMS JTUHEHHBIX Pa3MeEpoB (KaK 3J€MeHTa OOLIed TEeXHOJIOTHHU
00pabOTKH JIeTaIN) SBIISIFOTCS:

-MHUHUMAJIbHBIE pa3Mepbl 3arOTOBKH IO €€ JIMHEHHBIM MapaMmerpam, T.e.
MUHUMAaJbHBIE OOIIME, a TaKkKe COCTAaBJISIONIME ONEPalMOHHBIE MPUITYCKU Ha
MEXaHU4YEeCKyI0 00paboTKy;

-pacu€THas TOYHOCTh ONEPALMOHHBIX Pa3MEPOB, HAXOJAIasICs B Mpese-
JaxX 3KOHOMHYECKH JOCTHXKUMOTO JOIMYyCKa JUIsl JAHHOTO KOHKPETHOIrO 3Tama
00paboTKH (MPEIBAPUTEIIHFHOTO I OKOHYATEIHHOTO);

-MHUHUMAaJIbHOE KOJIMYECTBO COCTABISIOIINX 3BEHBEB B KaXKJI0W U3 cop-
MHUPOBAHHBIX LETIEH.
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Tabnuya 2.2 - Pacuem mexuonocuueckux pazmepos demanu “ean’”

Hexonmrie OmnpenensieMple pa3Mepsl
pa3Mepbl el P p
TexHonornueckui [IpenensHoe
O06o3Haue- | Bennunna, PacueTtHoe .
s . ypaBHEHe HowmunanbHeli pazmep, MM | Jlomyck 8, MM pasmep, 3HAYCHUE MPHUITyCKa,
MM MM
1 2 3 4 5 6 7
A 50+0,1 ls—A=0 ls =50 0,2 lg =50+0,1 —
_ _ +0,1
B 10070'3 B- |5 + |5 =0 Is = 150 0,5 ls = 150_014 —
C 200,0'5 C- |2 =0 |2 =200 0,6 |2 =200 -0,6 —_—
. 1= — +0,55 +1,15
7ot ly— | — Limax = = lamax + limin — 1,6 0y
Zomin 1,6 o = Zomin = 48,56 ESL;=11 Ly = 47,46° > —aes
T L, = 47,46 EIL;=-05 27 o
Z3min 0,8 Zs-A+1,-1,=0 |, =151 1,0 ls=151°9% Z3=1,0"%
Zamin 08 Za—l3+15=0 Ls=151,4 1,0 l2=1514 Zy=14"7
Lomin = Zs - Limin + 20
Zsmin 16 | Zo- e bl | limac G+ Como = ESL,=13 | 1:=109,69% Z;=415""
-C+lI3=0 =109,19 ElL, = -0.7 , 2,75
L, = 109,69 s
Lamin = Zemin + l1max — 2,2 a1
Zomin 2,0 Zg+ 1 -L1-L3=0 - Lymin = 157,59 ESL; = 1,4 L3 =158,397; Z6=3,85")
L; =158,39 EIL,=-0,8




[Tocne BbIOOpa ONTUMANIBHOTO TEXHOJOTUYECKOTO BapHaHTa B KypCOBOM
paboTe HeoOXOAMMO pa3paldoTaTh MOJHBIM TEXHOJIOTHYECKUH MapuipyT oOpa-
OOTKM 3a/IaHHOM JIeTaju, yKa3aB Il KaXXIOW omepaluu KpaTKoe COoJep KaHHe
NePEeX00B, TEXHOJIOTUYECKYIO OCHACTKY, PEKYIIMA U U3MEPUTEIIbHBIA UHCTPY-
MEHT.

3 [Ipumep BHINOJIHEHHS KYPCOBOii padoThI
3.1 Cny:)xeOHOE Ha3HAYEHHUE U ONMKMCAHUE KOHCTPYKIIMU JIETaTH

Hetanp «Bam» wept. 3-417584 (pucyHok 3.1) SBISICTCS 9acThIO W3S
«MenbHHUIIA IAPOBasT», BXOAUT B COOPOUHYIO equHUIlY «PemykTop BepXHUI.
CnyxeOHO€e Ha3HAUYECHHE JIETANU - CIY>KUTh OMOPOM JIJIsl MApa3UTHOM IIECTEPHH,
KoTopas mnepenaét BpamieHue ot geranu «Komeco» k Onoky mectepén. [le-
Tanb «Bam», opuentupyet nerans «Koneco» B coopounoit enunuiie «Pemxykrop
BEPXHUIN».
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Pucynox 3.1 — Ockusz eana

JleTans mpeacTaBisieT cOOOW TEJIO BpPAIICHUS ¢ MAKCUMAJIbHBIM JUAMET-
pom 75mMm u gauHOU 255MM. Ilo TexHOnmoruueckoi kiaccupuUKaMU J1E€Talb
«Ban» oTHeceHa K neransaMm kiacca — «Baibl, ocu». [[Be muimMHApUYECKUE 110-
BepxHoctH D50K6 (moBepxHoctu b, JK) npeaHa3HauCHBbI I OPUEHTAIMH JeTa-
mu «Bamy, yepe3 mOAIMMITHUKY KaueHUsI B OTBEPCTUIX Kopiyca peaykropa. [{u-
JUHIpUYECKas MoBepXHOCTh ¥50e8 (moBepxHOCTh B), mpeaHa3HadyeHa s
YCTaHOBKH JHUCTAaHIIMOHHOM BTYJIKHU MEXIY TOPLIEM BHYTpEeHHEH 000IMBI Moj-
IIUITHUKA KauyeHus W TopuoM mnoBepxHoctu D70k6. [mnmmaapudeckas moBepx-
HOoCcTh ¥70k6, mpenHa3sHavyeHa IS YCTAaHOBKHM IIECTEpHH. TOpIOBasi MOBEPX-
HOCTb )75MM IPENSATCTBYET OCEBOMY IEpeMelleHnto mectepHu. InoHouHbIi
na3 20P9 (moepxHocth K) mnpeAHa3Haue€Ha ISl YCTAHOBKU IIMOHKH
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20x12x90mm. Illnmonka oOecreuynBaeT >KECTKOE COMPSKEHUE IIECTEPHH C Ba-
JIOM, TPEMNSTCTBYET CBOOOJHOMY HMX NMpoBopaduBanuio. IloBepxHocts K60h1 1
(moBepxHOCTH E) — cBOOOHAS MOBEPXHOCTh, HE CONMPSATACTCS HU ¢ KAKOW JIpY-
roi MOBEPXHOCTHIO. JIBe NMIMHIpPUYECKHUE KaHAaBKH, TOBEPXHOCTH /1,
(B=2,2mMm; D47 o5 MM) TpeHA3HAYCHBI IS YCTAHOBKH TPYKHHHBIX KOJICII,
NPEMSATCTBYIONIMX OCEBOMY MEPEMEIICHHUIO JABYX MOJIIMITHUKOB KaueHus. [1pu-
MBIKAHUE BCEX IMWIMHAPUYECKUX MOBEPXHOCTEH K TOPLOBBIM MOBEPXHOCTSIM
BBITIOJTHEHO PaJNyCHBIMHU mepexonamMu R = 2 mm. Hanwaue pagnyCHBIX mepexo-
JIOB U OTCYTCTBHME KaHAaBOK JUIsl BBIXOJla NMIITU(OBAIHLHOTO KPyra, CBHIICTEIb-
CTBYET O HEJIOMYCTUMOCTH HaJWYUsl KOHIEHTPATOPOB HAMPSKEHUSI B KOHCTPYK-
X JeTaim ,,Bar”.

Haubonee TouHO ¥ 4yMCTO 00pabOTaHHBIMHU OBEPXHOCTSMU B JETANIN SIB-
astoTes: e moBepxHocTH DS0K6 m @50e8. D10 00BsCHSACTCS TEM, YTO IIO-
BepxHOCTh W50K6 siBisieTcst Oasupyroiei npu coopke aeranu «Bamy ¢ gerans-
mu «Kopmycy» u «Kpeiiikay, a moBepxHocts ¥50e8 sapisiercst 6azupyrorieit npu
coopke mectepau ¢ «Bamomy.

K nmeranu nmpeabsBisitoTcss TpeOOBAHUS MO B3aMMHOMY  PaCIOIO0KEHHUIO
MOBEPXHOCTEH: OTKJIOHEHHE OT KPYTJIOCTH M OTKJIOHEHHE (POPMBI MPOJIOIHHOTO
ceyeHus: nmosepxuocrert b u JK He 6onee 0,004MM; OTKIIOHEHHE OT COOCHOCTH
noBepxHocte b u K He 6onee 0,03mmM.

Ha ueprexe neranu «Bamy uMmeroTcst TexHuyeckue TpeOoBaHUs Ha HEYKa-
3aHHBIE MpeIEeTbHbIC OTKIOHEHUS, TPeOOBaHUS O JOMYCKE HA KPYTJIOCTh U MPO-
(Wb MPOIOJABLHOTO ceueHUsl moBepxHocTer b , /K, cBeJeHUs 0 MapKUPOBAHUU
JETaIH.

Jletans TepMUYECKH HE 00pabaThIBaeTCs, pa3leiiaTh TEXHOJOTHMUECKUN
MPOIIECC Ha «BBIMOJHUTH O TEPMOOOPAOOTKI» U «BBIMOJHUTH MOCIE TEPMOOO-
paboTKu» HeT HeoOxoauMocTH. HeoOXoauMoCTh B OTACIOYHBIX U YIPOUYHSIO-
[IUX OMEPALUIX OTCYTCTBYET.

Jetanp u3roroBiaeHa u3 KoHCTpykimoHHOW ctamu 45 ['OCT 1050-88.
Crasib UMEeT O4YeHb HIMPOKOE MPUMEHEHHE B MalMHOCTpoeHuU. [Ipumensiercs
MIPU W3TOTOBJIEHUH OCEH, BaJOB, BAJIOB-IIECTEPEH, KOJIEHYATHIX U PaCIpeeIn-
TEJIbHBIX BaJIOB, WIMUHJENEH U apyrux paeraned. Ctanp 45 He CKJIOHHA K OT-
MMYCKHOM XPYIKOCTH, (DJIOKEHOUYBCTBUTEILHOCTh — MaJIOUyBCTBUTENIbHA. OOpa-
0aThIBAEMOCTh pe3aHueM — xopoias. [Ipeaen npoyHoCTH Npu PacTSHKEHUU: Op

= =640 MlIa; npenen tekydectu: or =480 MIla.

3.2 OtpaboTKa KOHCTPYKIUH JI€TaIl Ha TEXHOJIOTUYHOCTh

3anauu, peniaemMble MpHU aHAIM3€ TEXHOJOTMYHOCTH KOHCTPYKIMU OOpa-
OaThIBaEMOM JIeTaIu, CBOAITCS K BO3MOKHOMY YMEHBIIICHUIO TPYIOEMKOCTH H
METaUIOEMKOCTH, BO3MOXHOCTH O00paOOTKH JETaM BBICOKOIIPOU3BOAUTEIILHBI-
MU MeToaMu. HeoOXoIMMOCTH B M3MEHEHWH, YITPOIICHUH KOH(PUTYpaIuu Je-
Tald ¢ LEIbI0 COKpalieHHs o0hEéMa MeXaHW4YecKor o0paboTku Her. [leranb
MOXHO 00paboTaTh MPOXOTHBIMH pe3lamu. JlnameTpaibHbIe pa3Mephl IIeeK
yOBIBAIOT K KOHIIAM JeTaliu. MiMeeTcs BO3MOKHOCTh 3aMEHHUTh 3aKPBITHIN IIIITO-
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HOYHBIN a3 20P9%90 OTKpPBITHIM CO CTOPOHBI MOBEPXHOCTU B, U BBINOJHUTH
00paboTKy Topasao 0oJiee MPOU3BOJUTEIBHOM TUCKOBON Gpeson (Tpedyercs
corjacoBaHue KOHCTpyKuuu). KEcTkocTh «Bana» nomyckaeT moxy4eHue BbICO-
KOM TOYHOCTH 00paboTkH, 6...9 kBanuteroB. JleTanb >kECTKas, COOTHOIICHHE
JUTMHBI K TUAMETPY PaBHO:

255

_max =0 51,
D, 50

JleTanb WMeEeT HE3HAYMTEIbHBIE Mepenaapl auaMmeTpoB (oT 10MM 10
25MM) Ha BCEH JIJTMHE, YTO SBIIACTCS XOPOIINM TTOKa3aTesIeM Mpyu 00paboTKe Je-
TaJau Ha TOKAPHBIX T'MIAPOKONHPOBAIBHBIX CTaHKax M cTaHkax ¢ YIIY. CoBme-
IIEHUS TEXHOJIOTMYECKUX U KOHCTPYKTOPCKUX 0a3 BO3MOKHO.

[IpocTraHoBKa pa3MeEpoOB Ha YEPTEKE JCTAU HE 00eCHeuynBacT BHIIOJHE-
HUE OOpabOTKM MO MPHUHIMIYY aBTOMAaTHYECKOrO IOJIYYEHHUs pa3MepoB Ha
HAaCTPOEHHBIX CTaHKaX. Takas IPOCTaHOBKAa Pa3MEPOB HE SBIAETCS XOPOIIMM
nokaszaresneM npu oOpadOTKe Ha CTaHKax aBTOMaTax M moiyaBromarax. Hemo-
CPEICTBEHHOE U3MEPEHHUE 33/IaHHbIX Ha YEPTEXKE Pa3MepPOB MPEACTABISIET TPY -
HOCTH. BO3HHMKaeT HEOOXOOUMOCTh pacu€ra JIMHEWMHOW pa3MEpHOW LEenu IMpHu
BBITIOJIHEHNH JINHEVHBIX pa3Mepa MOBEpXHOCTH /K

Ly =255 - (177 + 5 + 36,5) = 36,5 mwm;
IIPY BBIITOJTHEHUHN 3aMEPOB JIMHENHOIO pa3Mepa MOBEPXHOCTH b
Lg =177 — (98 + 36) = 43mwm;

pU 3aMepax JIMHEWHOTO pa3Mepa MPUBA3KA KaHaBKU B =2,2 MM Ha 1O-
BEpXHOCTH b:

L =177 - 170.5 = 6,5mm;

IIpU 3aMepax JIMHEHHOTo pa3Mepa MPUBA3KKM KaHaBKU B =2,2 MM Ha mo-
BEPXHOCTH /K.

L «= 255 (177 + 5+ 65,5) = 7,5Mm.

KoHcTpykius AeTany He OrpaHUYMBAET MIPUMEHEHUE BBICOKOIIPOU3BOIH-
TEJIBHBIX METOJOB MEXaHHYECKON 00pabOTKH, MPUMEHEHHUE arperaTHhIX M CIIe-
IIHAJIBHBIX CTAHKOB, MO3BOJISICT MPHUMEHSATH BBICOKHE PEXHMBI pe3anus. KoH-
CTPYKIHS ACTald 00ECTieunBacT YCIOBUS JUIsl BPE3aHMsI M BBIXOJA TOKAPHBIX
pPe3I0B, IMOHOYHOM (pe3bl, HO He obOecrnedyrBaeT BBIXOABI MIIM(POBATHLHOTO

Kpyra.
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@dopMbl U pazMepbl TOBEPXHOCTEN JI€Tadl U OTBEPCTU COOTBETCTBYIOT
dbopmamM U pazMepaM CTaHIAPTHOTO PEXKYIIEro, U3MEPUTENHHOIO BCIIOMOTra-
TEJILHOTO MHCTPYMEHTA M MPHUCIOCOOJIEHUMN, BO3MOXKHO MCIOJB30BAHUE THIIO-
BBIX TEXHOJIOTUYECKHX MTPOIIECCOB.

TeXHOTOTMYECKUX TPYAHOCTEW MPHU BBIICPKUBAHUM 33JJaHHBIX JIOMTYCKOB
U TpeOyeMoH 1IepoxXoBaTOCTU MpU 00paboTke neranu «Bam» He BO3HUKHET Tak,
Kak ©6-i KBaJWTET W MIEPOXOBATOCTH MOBepxHOCTH Ra 1,6 (MakcMManbHO BBI-
COKHE MapaMeTphl 10 YePTEeXKY) JOCTHKUMBI Ha KPYTJIONIITH(OBAIBHBIX CTAHKAX
O0OBIYHOM TOYHOCTH.

Martepuain neranu - craib 45. [lomydeHne 3aroToBOK 13 3TOM CTaju, B ce-
pUIHHOM TIPOU3BOJICTBE, HE TpeAcTaBisieT TpyaHocten. Cranpb 45 xopoiio odpa-
0aTbIBACTCS PEKYLUIUM HHCTPYMEHTOM.

Jletans uMeeT cieaymoomue YHU(UIUPOBAHHbIE KOHCTPYKTHUBHBIE 3JIe-
MCHTBI: BCE YEThIpe HUWJIMHIPUYCCKHX IMOBepxHOCcTel: aBe — D50k6, ogna —
@60h11mm, ogua — @75h14 HaxoAsSTCS B OAHOM Juana3oHe HOMHUHAIbHBIX pa3-
MepoB 50-80mMM, 4TO MO3BOJISIET MPUMEHUTH BBICOKOIIPOU3BOJAUTEILHBIE METO-
7l 00pabOTKH, OJTMH TUII PEKYIIETO U U3MEPUTEIILHOTO HHCTPYMEHTA.

TopiioBeie TOBEPXHOCTH JieTanu «Bam» MOTyT ObITh HCIIOIB30BAHBI IS
IIEHTPOBBIX OTBEPCTUH - TEXHOJIOTHYECKUX 0a3 HA TOKAPHBIX U NUIH(POBATBHBIX
oneparusix. JIge muuHapudeckue nosepxuoctu PS50k6MM 1 Topel] moBepxHOC-
™ D75MM MOryT OBITh HMCHOJIB30BaHbl [Jisi Oa3MpPOBAaHMS HA BEPTHUKAIBHO-
(bpe3epHoil onepanuu — npu (Gpe3epoBaHUU HIIOHOYHOTO Ma3a.

®opmooOpazoBaHUE JUHEHUHBIX Pa3MEPOB MOXKET OBITh OCYIIECTBICHO
METOIOM NPENBAPUTEIHLHOTO M OKOHYATEJIbHOIO TOYEHHUS, TaK KaK LIEpPOXOBa-
TOCTh TOPLOBBIX MMOBEPXHOCTEN y YETHIPEX MoBepxHocTel Ra 6,3; y ogHoil Ra
12,5, un emé omxnoit Ra 3,2. ®opmooOpa3oBaHUe dTUX JTUHEHHBIX pa3MepPOB OTI-
TUMaJIbHO MOJYYUTh IPEABAPUTEIBHBIM U OKOHYATEIbHBIM TOUEHUEM.

3.3 Ananu3 Tumna npou3BOJICTBA U €T0 KpaTKasi XapaKTepUCTUKa

B 3aBucuMocTH OT pasMepa MPOM3BOJCTBEHHOW MpOrpaMMbl, XapakTepa
MPOAYKIIMH, a TAKXKE TEXHUYECKUX W YKOHOMHYECKHUX YCJIOBUU OCYILECTBICHUS
MIPOU3BOJICTBEHHOIO TMpoliecca BCe pa3HOOOpa3HbIe MPOU3BOACTBA YCIOBHO J€-
JISITCSI HA TPU OCHOBHBIX BUJIA: €AMHUYHOE (MHIUBUIyaTIbHOE), CEpUNHOE U Mac-
COBOE€. Y KaXJ0ro M3 3TUX BUJIOB MPOU3BOACTBEHHBIA U TEXHOJOTUYECKUM TIPO-
1IeCChl UMEIOT CBOU XapaKTePHbIE OCOOCHHOCTHU U KaXKJIOMY U3 HUX CBOMCTBEHHA
onpenenéHHas ¢opma opraHuzanuyd padoThl. XapaKTEpUCTHKA THUIIOB IMPOU3-
BOJICTBa MpuBejeHa B Tadauie 3.1.

Cornacuo Tabsmie 3.1 ¥ MCXOAHBIM JaHHBIM (Macca m3aenus Q = 5,6
TOHH, rojioBas mporpamma Beimycka N = 50 mTyk) npou3BoacTBO Jetanu «Bamy
OTHECEHO K CEpUIHOMY THUITY TPOU3BOJICTBA.

CepuiiHbIM Ha3bIBACTCS TAKOE€ MPOM3BOJCTBO, MPU KOTOPOM H3TOTOBIIE-
HHUE W3ACIUN MPOU3BOAMUTCSA MAPTUSIMHU WM CEPUSIMHU, COCTOSIIIUMHM W3 OIHO-
UMEHHBIX, OJHOTUITHBIX TI0 KOHCTPYKIIMU U OJIMHAKOBBIX IO pazMepaM M3JIeuH,
3aIyCKaeMbIX B POU3BOACTBO NEPUOJIUUECKH BO BPEMEHHU.
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CepuitHOoe TPOU3BOJCTBO 3aHUMAET MTPOMEKYTOUHOE IMOJIOKEHUE MEKIY
€MHUYHBIM U MacCOBBIM IIPOU3BOACTBOM. OCHOBHOM HJIEEH ATOTO BUAA MPOU3-
BOJICTBA SIBJISIETCS M3TOTOBJICHUE BCEW MapTUU (Cepuu) MOJHOCTBHIO Kak oOpa-
00TKe, Tak U B cOopke. [loHsATHE «mapTUs» OTHOCHUTCS K KOJWYECTBY JeTajei,
MOHSATHE «CEPUSD - K KOJMYECTBY MAIIWH, 3aITyCKAEMBIX B IIPOU3BOACTBO OJHO-
BPEMEHHO.

B cepuitHOM nmpou3BOJACTBE, B 3aBUCUMOCTH OT KOJIMYECTBA M3JICIIMN B
CEpHUH, UX XapakTepa U TPYAOEMKOCTH UX U3TOTOBJICHHMS, YACTOTHI IOBTOPSEMO-
CTU CEpPUM B TEYEHUE T'0Ja PA3INYaOT NMPOU3BOJCTBO MEIKOCEPUINHOE, CPEIHE-
CEPUHHOE U KPYITHOCEPUIHOE.

B cepuiiHOM MpPOW3BOJICTBE TEXHOJIOTHUYECKUI MPOLIECC TPEUMYIIIECTBEH-
HO muddepenmpoBat. [IpuMeHSIOTCS CTaHKH Pa3HOOOPA3HBIX BHUJIOB: YHHUBEP-
CaJbHBIE, CIEIUAIU3UPOBAHHBIEC, CIIELMAJIBHBIE, ABTOMATU3UPOBAHHBIC, arpe-
raTHple. CTaHOUYHOE 00OPY/IOBAaHUE JOHKHO OBITh CIIEHHUATU3UPOBAHO B TAKOM
Mepe, YTOObI ObLT BOBMOXKEH MEPEX0 OT OJHOW CEPUU MAIIHH K IPYTOM.

Tabnuya 3.1 - Xapaxmepucmuxa munos npouzeoocmaea

Bup (tum) KonuuectBo 06pabaThiBaeMbIX B TOJI AeTaneit
MIPOU3BOJICTBA 0JIHOTO HAMMEHOBAHUS U TUIIOpa3Mepa
KPYITHBIX CPEIHUX MaJIbIX
(TSIKENTBIX) (1€rKuX)
EanangHoe
A 105 10 10 10100
(MHAWBUTYaILHOE)
. ceime 10 1o ceeimie 100 o
Cepuiinoe csele 5 o 1000
p A 5000 50000
Maccosoe cBoeime 1000 cBoie 5000 csoeime 50000

Oco60e BHUMaHUE HEOOXOUMO yICIUTh CTAHOYHBIM MPUCTIOCOOTICHUSM,
KOHTPOJIbHO-U3MEPHUTENBHBIM CPEACTBAM, PEKYIIEMY HHCTPYMEHTY.

B maHHBIX ycnmoBUAX HamOoJiee Ieecoo0pa3Ho MPUMEHEHUE CTAaHOYHBIX
npucnocobnennit cuctem YHIT u CHIL. IIpucnoco6nenust JaHHBIX CUCTEM T03-
BOJISIIOT YCTAHABJIMBATh 3arOTOBKH ¢ TOYHOCTBIO 10 9-TO KBanuTeTa 0€3 BBIBEP-
k. KOHCTpYKTUBHO AaHHBIC MPUCTIOCOOICHUS COCTOST M3 0a30BOT0 arperara u
CMCHHBIX HaJIaJI0K, KOTOPHIE MPOSKTHPYIOTCS, HEIIOCPEACTBEHHO JIJISI KOHKPET-
HOM aeTanu, 100 JAeTanei OJIM3KKUX 10 TUIIOpa3MepaM U KOH(PUTypaIyu.

B kadecTBe KOHTPOJBHO-U3MEPUTEIBHBIX CPEACTB HaMOOJee IHPOKO
MIPUMEHSIOTCS TIPEACIIbHBIC KAIMOPhI M KOHTPOJIBHO-U3MEPUTEIBHBIC ITPHUCIIO-
coOJieHHs, Kak 0ojiee MPOM3BOJIUTEIIBHBIC M TOYHBIC CIIOCOOBI KOHTPOJS, B OT-
JUYHE OT KOHTPOJIBHO-U3MEPUTEIBHBIX WHCTPYMEHTOB, NMPUMEHSIEMBIX B €1-
HUYHOM ITPOM3BOICTBE.

[TpuMeHeHre pexKyIero HHCTPYMEHTA JOBOJILHO pa3HOOOpa3HO, HAXOAUT
NPUMEHEHHUE CIEIUAIbHBIA M CIEIUaTU3UPOBAHHBIA MHCTPYMEHT, ITO3BOJISIO-
M JOCTaTOYHO JIETKO 00padaThIBaTh CIOXKHBIC TOBEPXHOCTH. Hapsimy ¢ atuMm,
B HACTOSIIEE BPEMS MTUPOKO MCIOJIB3YeTCs COOPHBIA PEXYIINI HHCTPYMEHT CO
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CMEHHBIMHU PEXYIIMMHU TUIACTUHAMH. DTO MO3BOJIAET CMEHATh UX 0e3 mepeHa-
JAJKW, HE BBIMIOJIHSS JIOMOJHUTENIbHBIX HACTPOEYHBIX JCHCTBUH, TaKk Kak Bce
AJIEMEHTHI CTAHJAPTU3UPOBAHBI U YHU(PUIIUPOBAHBI.

CepuiiHoe MPOU3BOACTBO 3HAUYUTEIHLHO SKOHOMHUYHEE, YEM EIUHUYHOE,
TaK Kak JIydllle UCIIOJIb3yeTcsl 000pyI0BaHUe, CelMaIn3alus padounx, yBeIu-
YeHHUE MPOU3BOAUTEILHOCTH TPYy1a 00ECIeYMBaeT YMEHbIIIEHNE ce0eCTOMMOCTH
npoaykuuu. CepuitHoe MPOU3BOJICTBO SABIISIETCS HauOoJiee pacipoOCTPaHEHHBIM
BHUJIOM NPOU3BOJCTBA B MalIMHOCTpoeHuu. K 3ToMy BUAy MpPOU3BOACTBA OTHO-
CATCS CTAHKOCTPOEHHE, TEIJIOBO30- U JAU3EIECTPOEHUE, IPOU3BOICTBO IIPECCOB,
KOMITIPECCOPOB.

3.4 Bri6op cniocoba mosryueHus: 3aroTOBKU

Pa3paboTka mpoliecca M3rOTOBJICHUS 3arOTOBKA MOXET HMJTH 1O JBYM
HaIlpaBJICHUSIM:

1) mosydeHus 3aroTOBKH, NMPUOJIMKAIOIIEHCS 1O GopMe W pa3MepaMm K
rOTOBOM JIeTalM, KOI/1a Ha 3arOTOBUTENbHBIE LEXH MPUXOAUTCS 3HAUUTEIbHAS
J0JI1 TPYAOEMKOCTH HM3TOTOBJICHUS JI€Tadd W MEHbIIAs AOJs MPUXOIUTCA Ha
MEXaHUYECKUE LEXU.

2) moJiydeHue IpyOoi 3aroTOBKH C OOJBIIMMH TMPHUITYCKaMH, KOTJIa Ha
MEXaHUYECKUE LEXH MPUXOIUTCS OCHOBHAS AOJS TPYAOEMKOCTH U c€0ECTOUMO-
CTH JIECTAJIN.

[IepBoe HampaBiIeHHE COOTBETCTBYET MACCOBOMY MU KPYIHOCEPUIHOMY
IIPOU3BOJICTBY.

Bropoe HanpasieHre TUIIMYHO U1 €AMHUYHOIO U CEPUHHOTO IPOU3BOJI-
cTBa. 3aroroBka jaetanu «Bam»y mnpum macce 5,6kr, MakcuMalbHOU JuiMHE L =
255MM, MoXeT ObITh moJiydeHa: 1) pe3kol Kpyrjioro mpokara; 2) KOBKOH Ha
MOJIOTaX; 3) IMITAMIIOBKOM Ha MapoOBO3AYIIHBIX MOJIOTAX WMJIM INTAMIIOBKON Ha
KPUBOLIUITHOM TropsiueriraMnoBoyHoM npecce (KI'IT).

KoBKoi1 Ha MapoBO3AYUIHBIX MOJOTAX MOKHO MOJy4YaTh 3arOTOBKH Mac-
coil 10 240 TOHH pa3NIMYHON KOHPUTypalu. 3arOTOBKH, MOJIy4aeMble KOBKOIA,
XapaKTEPU3YIOTCS CPaBHUTEIBHO TPyObIM MNpHUOIMKEHHMEM K (opme TOTOBOM
JeTaay U I paccMaTpuBaeMol aetanu «Bam»y, ¢ maneimMu nepenagaMu aua-
METpPOB, 3TOT CIOCO0 MPUEMJIEM B YCIOBUAX MEJIKOCEPUIHOIO MPOU3BOICTBA.

Ha mapoBo3aymnbeix Mosiorax u KI'IIIT mMoxkHO mramMnoBats geTtaiu Be-
com 10 200kr, THIA MIOCKUX TOKOBOK, IIECTEPEH, KPECTOBHUH C KPYIJIOW CTYIH-
LIEl, BAJIOB, BaJ - IECTEPEH, PHIYArOB, U T.J. TOYHOCTh pa3MEPOB U IIEPOXOBA-
TOCTh TTOBEPXHOCTEH IMITAMIOBAHHBIX 3aTOTOBOK IMOBBIIIAIOT XOJOIHON KanO-
POBKOM.

ramnoska Ha KI'LLII Gonee mpousBoauTenpHas, MPUMYCKH U JTOIYCKU
Ha 20-35% HWXe 10 CPaBHEHMIO CO IITAMIIOBKOM HA MOJIOTaX, pacxo]l MeTajia
Ha TOKOBKHU cHWxkaetrcs Ha 10-15%. Ha KIT'TIII nmonyyarotr aeTanu cepuiftHOTO
MPOU3BOJICTBA. 3arOTOBKH MOJIy4aeMble IITAMIIOBKON Ha MapOBO3AYIIHBIX MO-
notax u KI'THIT xapakTepHbl Jj1s1 MacCOBOTO M KPYIHOCEPUHHOTO MPOU3BO/I-
CTBa, BBU]ly 3HAYUTENbHBIX 3aTPaT HA U3TOTOBJIEHUE OCHACTKHU.
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Ananm3upyst GopMmy naeTanud, ¢ UEeIb0 OMpeAeNieHUs] ONTHMAIBLHOW 3aro-
TOBKH, HEOOXOJMMO OTMETHThH: opMa netanu «Bamy onTuMaibHa — C YMEHb-
IICHHEM TUAMETPOB K TOpIIaM; Mepenaabl AMAMETPOB HE3HAUUTEIHHBI MO IJTUHE
JeTalli; TEOMETPUYECKHUE pPa3MephI MO3BOJISIOT BRIOPATh TPAIUIIMOHHBIE (DOPMBI
TIOJTyYEHUS 3aTOTOBKHU: TTOKOBKA, IITAMITOBKA, TIPOKAT.

C TOoYKHM 3peHHUs SKOHOMHUHM MaTepHalia, COKpAIEHHUS 3aTpaT BpEeMEHHU U
CPEIICTB Ha MEXaHUUYECKYI0 00pabOTKy I11e1eco00pa3Ho BeIOpATh 3aTOTOBKY, KO-
Topas mo ¢opme, pa3MepaM U KaueCTBY COOTBETCTBOBAJIAa MapaMeTpaM T'OTOBOM
JeTay, IPU MaKCUMAIbHOM KO3 PUITMEHTE UCIIOJIb30BaHUs MaTepuara.

3.4.1 lna paccmarpuBaeMoit neranu «Bam» mpu cepuitHOM Mpou3BOJICTBE
BO3MO>KHO NPUMEHEHNE 3aroTOBOK MOJIY4aeMBbIX IMOPE3KOM KPyIJIOro MpoKara.
DCKH3 3arOTOBKY MPUBEJICH Ha PUCYHKE 3.2.

280*

Pucynoxk 3.2 — 3aecomoska oemanu - npokam

Pacuét mMacchl 3arOTOBKU:

M, :M( x L, =39,46%0,26 =10,26xe,

L=1M)

rae  M=imoeso = 39,46 kr — Macca kpyra @80Mm, anuHON 1M;
L; = 260 MM — g1MHA 3aTOTOBKH.
KoaddurmenT ncnonp3oBanus matepuana:

M, 56

KWHPOKATA = M31 = 10.26 =

3.4.2 Jlns paccmaTtpuBaemoit neranu «Bam» nmpu cepuitHOM MpPOU3BOJICTBE
BO3MOXXHO MPUMEHECHUE 3arOTOBOK IOJYyYa€MbIX KOBKOW HA MAapOBO31YLIHOM
MOJIOTe. DCKU3 TOKOBKH MPUBOJUTCS HA PUCYHOK 3.3.
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Pucynok 3.3 — 3acomosxa Odemanu - NOK08Ka

[Ipu 3TOM KO3 PUIIMEHT UCTIOTB30BAHMS METAIIA PABEH:

My _56 _

KHMHOKOBKH =—==—-=0,69,

M, 816

rie My = 5,6 xr — Macca neranu,
M; = 12,2 xr — Macca 3aroTOBKH.
Pacuét Macchl 3arOTOBKU:

M, =V, y=104-785=816xr

e Vior =V, +V, +V;+V, =018 +0,59 +0,17 + 0,1=1,040m°;

3
Y = 7,85x2 | oM - moTHOCTE CTaJIH,

2
7 x D,

Vi

xH, =

314 x0,56°

x0,71=0,180m>- 00BEM 3arOTOBKH

A56mmMm, aorHOM 263 - (112 + 80) = 71Mmm;

DZ
V2=ﬂ-><42 xH,

~ 314x0,82?

A83mMm, niauHOM 112MM.

2 2
v, _mXDS 314067
A67vm, niarHor 80 - 42 =48mm.
2 2
V4:7r><D4 ><H4:3,14><0,56

D56 MM, nirHON 42MM.

x112 =0,590m°- 06BEM 3arOTOBKH

0,48 =0170m%*- 00BEM 3arOTOBKH

x 0,42 =010m°- 06BEM 3arOTOBKH
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3.4.3 Jlns paccmaTpuBaemoit aetanu «Bam»y npu cepuitHOM POU3BOJICTBE
BO3MOKHO TNPHUMEHEHHUE 3aroTOBOK IOJIYYa€MbIX IITAMIIOBKOM Ha IMapoOBO3-
aymHoM moJiote win KT, Dcku3 mtaMnoBKy NpUBOIUTCS HA PUCYHKE 3.4.

[Tpu 3TOM KO3 PUITMEHT UCTIOTB30BAHKS METAIIJIA PABEH:

M
KUM M 56 _ 0,82,

LITAMITOBKH M3 = 6.83

rae My = 5,6 kr — macca gerany,
M3 = 5,81 kr — Macca 3aroToBKH.

o o  ———
! T
" 7 11 I
[ I
[ [
g / : | S T 23 e
ey -k -y — ‘& Py Ly
% : | N SN § )
| ‘ : \
: | !
L. 1 J ______ _
- - ||y ===
(355 LS
=023 17858
1526007

Pucynok 3.4 — 3acomosxa oemanu - wumamnosxa
Pacuét mMacchl 3arOTOBKU:

M, =V, oy =0877,85=683kr

rae Viror =Vi+V, +Vo +V, +Vy =
=017 +0,45 + 0,04 + 0,12 + 0,09 = 0,87 on>:

7% D,? 314 x 0,552
V, = —x H =———x0,72= 0170m° _ 00BEM 3arOTOBKHU
Basia @55mm, aimmHoi 260- (102 + 8 + 78) = 72mm,
zxD,’ 314 x 0,752
V, = TZX H,=———x102= 0,450m° . 00BEM 3arO0TOBKU

Baja 75mmM, mmmHOM 102MM,

? ~ 314x0,78°

nxD
3 xH, _TXO’OB =0,040M° - 06BEM 3aroTOBKH Baa

V, =

Q78MM, TIUHOU §MM,
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zxD,’? 314 x 0,632
V, = txH,=""""-x0,4=0120M" - 0GBéM 3aroTOBKH Baia
A63mmMm, mymrHOM 40MM,
x D, ’ 3,14 x 0,55°
Vs = s H; = XTX3,38 =0,0901° - 06BEM 3aroTOBKM Baja

O55mmMm, momHOM 78 — 40 = 38MM;

Taxum oOpazom, KM nns pa3nuuHbIX ciocoOOB MOJyYEHUsI 3arOTOBOK
CIICIYFOLIIHM:

1-# — mpokat, KUM = 0,55;

2-11 — moxkoBka, KM = 0,69;

3-i1 — mrrammioBka, KM = 0,82.

JInsa paccmarpuBaeMon aetanu «Bam», B CEpUHHOM NPOU3BOACTBE, BBUY
JOBOJIBHO BBICOKOTO KO3(h(HIIMEeHTa NCIONB30BaHUs MeTajia, Haubojee OTBe-
Yaroued BCEM BBIIIENEPEUNCICHHBIM TpeOOBAaHUAM, BBIOpaHA 3aroTOBKA-
ITaMIIOBKa, rmonydaemas Ha KI'TIII.

3.5 Pacy€T MUHUMAaTBHBIX OMEPAIMOHHBIX IPUITYCKOB JIJISl IMHEHHBIX
MMOBEPXHOCTEN JeTaIn

[Tpunycku pacCUMTHIBAIOTCS MO METOAY IPYyHIIMPOBAHUS TOPIIOB MO OJU-
HAaKOBOM IIEPOXOBATOCTH.
L=98uMm, L=5MMm Ra=6,3mkm.
1. 3aroroBka — mrammnoBka: Rz =150mkm 0 =1,4Mm.
2. TodeHue mpeaBapuTeIbHOE, MIEPOXOBATOCTh R, = S50MKM.
3. Touenue okoHuaTeaprHOE: RZ = 25MKM;

Tabauya 3.1 — Pacuém npunycka na pasmep L = 98um, Ry = 6,3mxm

. DJIEMEHTBI PUITYCKa Pacuérnbiii
TexHONIOrnyecKkuil Nepexo HOHIIVCK
00paboTKn Rz T p € pZ Y

min
3arotoBka (IITaMITOBKA) 150 | 150 | 808 - -
TodeHue npeaBapUTEILHOE 50 50 48 | 121 1229
ToueHne OKOHYATEIHHOE 25 30 40,4 | 86 234

Pow =N PE+ P

P, = Ak x D; Ax =15mrml mm— ynenpHas KpHBH3HA 3aTOTOBKHL

P, =15x75 =112 5mrm; P.,. = 0,8 =800 mrm;
p. =4/1125% +800° =808
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pocm. = psae. XKyi;
K, —xodddunuent yrounenus; Ky, =0,06; Ky, =0,05;
£ — TIOTPEIIHOCTh YCTAHOBKH, MKM;

. 2 2 2 .
£, = \/86 +&;+¢€,;
£€; — TOTPEIIHOCTh 0a3upoBaHUs; &; = 0 (mpucmocobeHne caMOIICH-
TpUpYIOIIee);
€ ,— IOTPEUIHOCTH 3aKPEIUICHUs; & ;1= 110 mxm; & 40— A0 mxm; € .= 0;
€,, —TOrPeIIHOCTh HpI/ICHOCO6JIeHI/I$1; & puep. = 0,05.mm;
& =0,01...0,005 runm;

np.uucm.

€= % x100...200 = 30...60mxm. [TpunsaTo 45MKM.

OmnpenenseM pacy€THOE 3HAYEHWE MHUHUMAJIBHOTO MPUITYCKAa MO (PopMy-
ze:

Zonin=(Rz, +T +p .+,

Pe3ynbTaThl pacueToB npeacTaBieHbl B Ta0auIe 3.1.

L=79vM, Ra=125mkm.
1 3aroroBka — mrammnoBka: Rz =150mkMm 6 =1,4MmM.
2 Touyenue npeasapuTenbHOE, IIepoxoBaTocTh RZ = 50MKM.
3 Touenne okonuarenpHoe: RZ = 20MKM;
4 lnudoBanue okoHUaTenbHoe: RZ = 6,3MKM.

Tabruya 3.2 — Pacuém npunycka na pasmep L = 19um; Ry = 1,25mxm

. DJIEMEHTBI PUITYCKA Pacuérnblii
TexHoNMorn4YeCcKnii Nepexol OMIVCK
00paboTKH Rz T p € puiy

Zmin
3aroToBka (IITaMIIOBKA) 150 | 150 | 807 - -
ToueHue npeaBapuUTEILHOE 50 50 48 | 120 1227
TouyeHne OKOHYATEIIBHOE 20 30 40 81 229
[IInudoBanne okoHYATEIHHOE 6,3 15 4 61 151

P =\ PL+ P2

o, =15x70 =105 mxm; p,, = 0,8 =800 mrwm;

p... =+105° +800° =807mxx,
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2 2 2
€, = \/ €; +e, +e,, 5 & =0 (mpucnocobienne caMOLEHTPUPYIOILEE);
&,=110 mxm; & ,=80mrm; & =60mKMm.
OmnpenensieM pacuéTHOE 3HAUCHHE MUHIMAIILHOTO TMPHUITycKa 10 (hopMyIie:

Zonin=(RZi, + T, +p, + Eyi

Pe3ynbTaThl pacyeToB npecTaBieHbl B Ta0auIe 3.2.

L=36,5»Mm, R,;=2,5MKM.
1 3aroroBka — mrammnoBka - R, =150mkm 6 =1,4Mm.
2 Touenue npeaBapureabHoe - R, = S0MkM.
3 Touenue okoHUaTeapHOE - R, = 20MKM;
4 HlnudoBanue okoHUareapHoe - R, = 6,3MKM.

Tabauya 3.3 — Pacuém npunycka na pasmep L = 36,5um; Ry = 2,5mMKkm

. DJIEMEHTBI PUITYCKa PacuérHbiii
TexHOIOrnYeCcKuil NePEXo OUIVCK
00paboTKH Rz T p € pz Y

min
3aroToBka (IITaMIIOBKA) 150 | 150 | 805 - -
ToueHue npeaBapUTEIbHOE 50 50 47 | 121 1076
TouyeHne OKOHYATEIIBHOE 20 30 39 91 238
[ImudoBanne okonyarenproe | 10 20 4 71 160

P =N PE+PE

P, =15x60 =0mxm; p,, =0,8=_800mrm;

p... =907 +800° =805mxx;

Pocm = Ps X Kyi; &= 110MKJI/l, E = QOMKM, £,= 70 rmK.

OmnpenensgeM pacy€THOE 3HAYEHWE MHUHUMAJIBHOTO MPUITyCKa MO (popMy-
je:

Zoin =Ry +Tiy + oy + &
Pe3ynbTaThl pacyeToB npeacTaBieHbl B Tadaune 3.3.

L=255mm, Ra=12,5MkmMm.
1 3aroroBka — mrrammoBka - Rz =150mkm o =1,4MmmMm.
2 Touenue npensaputenbHoe - RZ = 80MKMm.
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3 Touenue okoHuareapHOE - RZ = 50MKM.

Tabnuya 3.4 — Pacuém npunycka Ha pasmep L = 255mum; Ry = 12,5mkm

. DJIEMEHTBI PUITYCKa Pacuérnpii
TexXHOTOrMYeCKUH MepexXo/1
00paboTKn Rz T p € HpAIycxK
Zmin
3aroToBka (IITAMIIOBKA) 150 | 150 | 803 - -
ToueHue npeaBapuUTEIHLHOE 80 100 48 | 112 2223
TodeHne oKkOHYATEIBHOE 50 50 40 94 322

JIe.

P =\ PE+ Do

P, =15x50 =75 mxm;  p,, =0,8=3800mxwu;

p.. =~752 +800? =803nxr;

e~0;, &=110mnm; &,=80mKm;
OmpenenseM pacuéTHOE 3HAYEHHE MHHUMAJIBLHOTO NPHITycKa 10 GopMy-

Zoin=(RZi, + T, +p, + Eyi

Pe3ynbTaThl pacyeToB npecTaBiieHbl B Ta0auIe 3.4.
3.5 BbI60p TEXHOIOTHYECKUX MapIIPyTOB 00paboTku aetanu «Bam»

Bapuanr 1

005 dpesepHO-TIEHTpOBAIbHAS (TIpEIBApUTEIIbHAS ).

006 ®pe3epHO-TIEHTPOBAIbHAS (OKOHYATEJIbHAS).

010 TokapHO — BUHTOpE3HAs C IEPEYyCTAHOBOM (IIpEeIBAPUTEIBHAS).
011 TokapHO — BUHTOpPE3HAsI C IEPEYCTAHOBOM (OKOHYATEJIbHAS).
015 KpyrnonumdoBaibHas ¢ mepeycTaHOBOM.

Bapuanr 2

005 I'opu3OHTAIBHO-PACTOYHAS C TIEPEYCTAHOBOM.
010 Tokapnas ¢ UIIY, ¢ nepeycTaHOBOM.

015 KpyrnonumdoBanbHas C IepeyCTaHOBOM

Bapuant 3

005 I'opu30HTAIIBHO-PACTOYHAS C IIEPEYCTAHOBOM.
010 TokapHO-TUAPOKONUPOBAIBHAS C IEPEYCTAHOBOM.
015 KpyrnonuindoBaibHas ¢ IepeycTaHOBOM
BapuanTel npeacrasnensl B Tadaune 3.5.
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Tabnuya 3.5 — Bapuanmoul oopabomxu oemanu

Bapuanr 1 Bapuant 2 Bapuanr 3
005,006 005 I'opusoumansro-pacmounas 0051 opuzonmanvho-pacmoynas
DpeszepHo-YeHmpPosaTbHAA 4 '( y -

f e e I e e
| B s
e L 5 £
f v
S r o | - —

015,020 ToxapHo-sunmopesras
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3.6 Teopernueckuii aHaIN3 TEXHOJIOTHYECKUX BAPUAHTOB M3TOTOBJICHUS
eTanu

HaznaueHue OIICPAIMOHHBIX PAa3MCPOB, OKOHYATCIIBHBIX IIPHUIITYCKOB H
HOITYCKOB.

KonctpykTopckue pazmepsl getanu «Bam» UMEIoT clielyIolue 3HaYeHUs:

A=T7950MM; B =9854 MM; C = 5403Mm; D =36,5730 Mm;
E= 255_0,52 MM

[Ipunycku Ha JTMHEWHBIE pa3Mephl pacCYUTaHbI B I1. 4.4.

Z1=714=2,223 MM Zs=29=1,229 Mmm
Z,=713=0,322 mm Z;=75=0,234 mm
Z3=1,227 mm Z10= 0,160 mMm
Z,=0,229 mm Z11=0,238 mm
Z5=0,151 mm Z1,=1,076 mm

L1: B- Z6_Z7 + Zg + Z4 + Z5 = 98,144 MM
L=C+Zsg+Z;+2Zg+2Zg=5+2%x1,229+2x0,234="7,926 Mmm

L3: D+C +ZG+Z7+Z]_0+ le+212:36,5 +5 +0,160 +0,238 +
+1,076 + 0,234 + 1,229 = 44,437 mm

Li=E+2Zy+2Z,+ Zy3+ 234, =255 + 2,223 + 0,322 +0,322 = 260,09 mm

Jomycku Ha nuHeitHbIe pa3mepbl onpenensem mo ['OCT 7505 — 89:

Ucxoaubiit uaaekc — 13
L, = 98,1445 Mm; L, = 7,926 75 Mm; Lg = 44,4375 Mm;
L, = 260,09 %) mm.

Paccmotpum BapuanT Nel (pucynok 3.6 u 3.7)

L]enw 1 siBRsieTCs NBYX3BEHHOM, T. €. TEXHOJIOTUYECKUE pa3Mephl COBIIA-
JaF0T ¢ KOHCTPYKTOPCKO#H 6a3oi lyy = A =79 mm.

Jlonyck Ha pa3Mep HazHaueH 1o k6: 1y, = 7970% mm; ESly, = 0,021 mm;

+0,002
Ell,, = 0,002 mm.
L]ens 2. icxoqHO€ ypaBHEHUE:!
I - Ly + 234 =0;
I, =L4-2Z14=260,09 2,223 =257,867 MMm.
Jonyck Ha3HagaeM 1o h14: |; = 257,867 1 3; ESl; =0 mm; Ell; =-1,3 mm.
L]ens 3. icxoqHoe ypaBHEHUE:!
|2 - Il +7,=0;
I, =1,-2,=257,867 — 2,223 = 255,644 mm.
Honyck HazHayaeMm 1o h14: |, = 255,644, 5; ESl; = 0 mm; Ell; =-1,3 mm.
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Pucynox 3.6 — Pazmephnas cxema mexnono2uyecko20 npoyecca
no eapuanmy Nel

L]ens 4. icxonHoe ypaBHEHUE:

I3+ Z13—1, = 0;

l;=1,-Z,3= 255,644 — 0,322 = 255,322 mm.

Jonyck HazHagaeM 1o h12: I3 = 255,322 110; ESl3 =0 mm; Ell3=
=-0,4 mm.

[]ens 5. icxonHOE ypaBHEHHUE:!

|4 - |3 + Zz = O,

|4 = |3 - Zz = 255,322 — 0,322 =255 MM,
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Jonyck Ha3Hayaem 1o h12: |, = 2554,4; ESl; =0 mm; Elly=- 0,4 M.

Pucynok 3.7 — I pagh-cxema mexnonocuueckozo npoyecca
no eapuanmy Ne [

L]ens 6. IcxoqHOE ypaBHEHUE:

A+ B — |12 = O,

|12:A+B:79+98: 177 MM,

Jonyck HazHadaeMm 1o 9: 1y, = 177 q4; ESli; = 0 mm; Ellj, = - 0,1 mm,

I]enw 7. VicxogHoe ypaBHEHUE:!

Il +C+1lp—14=0;

|10 = |4— |12— C=255-177-5=73 mMm;

Honyck HazHadaeM 1o h9: lyg = 73974; ESlyg = 0 mm; Ellyg=- 0,074 mm.

I]enw 8: VicxogHoe ypaBHEHUE:!

|13 - IlO_ D=73- 36,5 - 36,5 MM,

ESl;3=0+0=0 mmMm; Ell;; = (-0,074)+(-0,004) = - 0,078 mm.

|13 = 36,5_01078 MM.

L]ens 9. VicxonHoe ypaBHEHHE:!

lg=li3 — Zao;

lg =36,5—-0,160 = 36,34 mMm.

Jonyck HazHadaeM 1o h9: lg = 36,54 s, MM; ESlg = 0 mm; Ellg=
=-0,062 mm.

L]ens 10. VicxonHoe ypaBHEHHE:
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ls=1lg—Z11=36,34 -0,238 = 36,102 mm.

JHonyck HazHayaeM 1o h12: |5 = 36,102 ¢ ,5 Mm; ESls = 0 mm; Ells =
=-0,25 mm.

L]enw 11. icxonHoe ypaBHEHUE:!

lg=1lig—Zg=73-0,234 =72,766 mm.

Honyck o h14: 14 = 72,7669 74 Mmm; ESlg = 0 mm; Ellg = - 0,74 Mm.

L]enwv 12. IcxonHOE ypaBHEHHE:!

le=A—-2Z5=79-0,151 = 78,849 mm.

Horyck Haznadaem 1o h8: 11, = 78,849 4 45 MM; ESly; = 0 mwvm;

E”11 = - 0,045 MM.

L]ens 13. VicxonHoe ypaBHEHHE:

|7 = 11 — Z4 = 78,849 — 0,229 = 78,62 MM.

Hormyck Haznagaem o h12: |, = 78,6293 mm; ESI; = 0 mm; Ell; =
=-0,3 mm.

L]enwv 14. UcxonHoe ypaBHEHHE:!

le=B+A-7;,=98+79-0,234 =176,766 mm.

Jonyck HazHayaeM 1o h14: | g = 176,766.; mm; ESlg =0 mMm; Ellg=
=-1,0 mm.

Paccmotpum BapuanT Ne2 (pucynok 3.8 u 3.9).
Lensv 1. SIBnsAeTCS NBYX3BEHHOM, T. €. TEXHOJIOTHYECKHUE Pa3MEPhI COBIA-
JAI0T C KOHCTPYKTOPCKOM 0a30H.
l13=B=98.072 MM
I]enwv 2. VicxogHoe ypaBHEHUE:
l10w=C+B+Zs+2Z,=5+98+0,151 +0,229 =103,38 mm.
Jlomyck HazHawyaeM 1o h9:
I 10 = 103,38_0,087 MM, ESIlO =0 mm; E”lO =-0,087 mm.
L]ens 3. IcxoqHOE ypaBHEHUE:
l4u=B+C+D=98+5+36,5=139,5 mm;
ESlI4, =0+ 0+ 0,018 = 0,018 mwm;
Ell 4, =-0,074 + (-0,03) + 0,002 = — 0,0354 mm;
|14= 139,5 fg'ygé; MM,
L]ens 4. IcxoqHO€ ypaBHEHHUE!
l11 = lia + Zao;
l;; =139,5 + 0,160 = 139,66 mm.
Jlonyck HazHawaeM 1o h9: 133 = 139,66.44; ES 133 =0; El 133 =-0,1 mm.
L]enw 5. icxogHO€ ypaBHEHHE:!
lg =111 + 27 + Z13;
lg = 139,66 + 0,234 + 0,238 = 140,132 mm.
Jlonyck HazHawaeMm no h12: lg = 140,132 44; ESlg = 0; Ellg = -0,4 mm.
L]ens 6. UcxoaHoe ypaBHEHHE:!
lg =l10 + D + Z3;
l = 103,38 + 36,5 + 0,160 = 140,04 mm.
Jonyck HazHayaeM 1o h8: lg = 140,04  oe3; ESlg = 0; Ellg = -0,063 mm.
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Pucynox 3.8 — Pazmepnas cxema mexnono2uyecko20 npoyecca
no eapuanmy Ne2

L]enwv 7. VicxogHoe ypaBHEHUE:
l; =g + 214;
|, = 140,04 + 0,238 = 140,278 mm.
Jlonyck HasHauaeMm o hl4: |; = 140,278, ,; ESI; =0; Ell; =-1,0 mm.
L]ens 8. VcxogHoe ypaBHEHHE:!
ls = |7 - z5;
ls = 140,278 — 1,227 = 139,051 mm;
Jlonyck HazHayaeMm o h14: ls =139,051;4; ESIls=0; Ells =-1,0 mm.
L]ens 9. VicxonHoe ypaBHEHHE:!
l;=B+A—-25-2;=98 + 791,229 — 0,234 = 175,771 mwm;
|3 = 175,771_0152.
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Pucynok 3.9 — I pagh-cxema mexnonocuueckozo npoyecca
no eapuanmy Ne 2

L]ens 10. UcxoaHoe ypaBHEHUE:
I, =13+ 2,=175,771 + 0,322 = 176,093 mwm;
Jlonyck HazHawaeMm no h14: |, = 176,093,,; ESI; =0; Ell;=-1,0 mm.
I]enwv 11. UcxonHoe ypaBHEHHE:!
l,=E—I3
|4 =255 - 175,771 =79,229 2%

—-0,052 7
ESI, =0 + (0,052) = 0,052 mm;
Ell, =0-(0,052) = - 0,052 mm.
Lens 12. NcxoaHoe ypaBHEHHUE:!
I, = 1y + 213;
I, =79,229 + 1,227 = 80,456 mwm;
Honyck HazHayaeMm 1o h14: |, = 80,4569 740; ESI, = 0; Ell, = -0,740 mwm.
L]env13. UcxonHoe ypaBHEHHE:!
l1p = lg — Z4;
|, = 140,04 — 0,229 = 139,811 mm;
I[OHYCK Ha3Ha4daeM 110 h8: |12 = 139,811_0,063; ES|12 = 0, E”12 = -0,063 MM.
L]enw 14. VicxonHOE ypaBHEHHUE:
lg = |1 + Z5 + Z3;
Il = 103,38 + 0,234 + 1,227 = 104,841 mm;
Jlonyck mmo HazHadaeM 1o h14: lg = 104,841 4 4g7; ESlg = 0; Ellg = -0,087 mm.
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Paccmotpum 3-i BapuanTt (pucynok 3.10 u 3.11).
Llenwv [ v 7 ABIAIOTCS ABYX3BEHHBIMHU, T.€. TEXHOJIOTUYECKUE Pa3MEPHI
COBMNAAAIOT C KOHCTPYKTOPCKUMH.
l12=C =543
|14 =D= 36,5:8%32,
L]ens 2. UIcxoqHOE ypaBHEHUE:!
|13=C+B; |13=98+5=103MM;
Ell;; = +0,018 + (-0,074) = -0,056 mwm;
ESl;3 =0 +0,002 = 0,002 mwm;
s = 103972,
L]ens 3. IcxonHOE ypaBHEHUE:
l11 = lis + Z5;
l;; =103 + 0,151 = 103,151 mm.
Jlonyck HazHawaeM 1o h8: Ly = 103,151 g gs4; ESly; = 0; Elly; =-0,054 mm.
L]ens 4. IcxoqHO€ ypaBHEHHUE:!
lio = li2 + Z4;
IlO =5+0,229 = 5,229_0,03;
ES 1, =0; Ell,=-0,03;
L]ens 5. VicxoqHoe ypaBHEHUE:
lg = lyp + 23 = 5,229 + 0,234 = 5,463 mm.
Honyck raznauaem no hl4d: lg = 5,463 3; ESlg = 0; Ellg = -0,30 »m.
L]ens 6. icxonHOE ypaBHEHUE:
lg = lg + Z6;
ls = 5,463 +1,229 = 6,692 mm.
Jlonyck HazHayaeM 1o h14: lg = 6,692 436; ESlg = 0; Ellg = -0,36 mm.
L]ens 8. icxoqHoE ypaBHEHUE:
lg =l1o + D + Zy;
ly =5,229 + 36,5 + 0,160 = 41,889 mm.
Jlommyck Ha3zHauyaeM 1o h8:

ESIg =0; E”g =-0,039; Ig :41,889_0]039.
Lens 9. IcxonHO€E ypaBHEHUE:
5 =L3 — Z12;

I =44,437 — 1,076 = 43,361 mm.
Jlomyck HazHavyaem 1o hl14:

ES|5 = O, E”5 = 0,62, |5 = 43,361_0762.

L]ens 10. UcxonHOE ypaBHEHHUE:!

l7 =l + 24 + Zg;

I, =103,151 + 0,229 + 0,234 = 103,613 mm.
Jlonyck HazHawyaeM 1o hl4:

ES|7 = O, E”7 = '1,4; |7 = 103,613_1,4.
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Pucynox 3.10 — PazmepHnas cxema mexnono2uuecko2o npoyecca
no eapuanmy Ne3

Lenv 1. NUcxogHoe ypaBHEHHE:!
|3:A—23—Z4—Z5;

l,=79-1,227 - 0,229 — 0,151 = 77,393 mm.
Jlonmyck Ha3zHauyaeM 1o h8:

ES|3 =0; E”3 = 0,046; |3 = 77,393_0,045.
L]enw 2. cxonHOE ypaBHEHHE!
Iy =13+ 25;

I, =77,393 + 0,322 = 77,715 mm.
Jlonyck HazHavyaem 1o h14:
ESIl = 0, E”l = -0,74, Il = 77,715_0774.
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Pucynok 3.11 — I’ pagh-cxema mexuonocuueckoco npoyecca
no eapuanmy Ne 3

L]ens 13. VicxonHOE ypaBHEHHE:

L, =E—-I3

I, =255 - 77,393 = 177,607 mm.
Ell, =0+ (-0,046) = -0,046;

ESl, =0-(-0,52) = +0,52;
ls=177,607 0% ;

Lens 14. NcxonHoe ypaBHEHHUE:!

2 =14 + 213;

I, =177,607 + 0,322 = 177,929 mm.
Jlommyck HazHayaem 1o hl4:

ES|2 = 0, E”2 = '0,74, |2 = 177,929_0,74.

3.7 Bb100p ONTUMANILHOTO TEXHOJIOTUYECKOT0 MapuipyTa o0paboTKu

JAcTallu

005 dpesepHo-1IeHTpOBaNbHASA (IIpeIBapUTEIbHAS )
006 ®dpesepHO-TIIEHTPOBAIbHAS (OKOHYATEIIbHAS)

010 TokapHO — BUHTOpE3HAS C NEPEyCTAHOBOM (IIpeABapUTEIbHAS )

011 TokapHO — BUHTOpPE3HAsI C IEPEYCTAHOBOM (OKOHYATEJIbHAS)
015 KpyrnonumdoBanbHas ¢ IepeyCTaHOBOM
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MHNPUJIIOXKEHHUE A
IKOHOMHUYECKASI TOYHOCTH U IIEPOX0BATOCTH 00Pa0OTKM MOBEPXHOCTEMH

Tabnuya A.1 — Hapyoicuvie yununopuieckue no8epxXHOCHU

Howmep
nepexonaa

Mapuipyt 06paboTKH MTOBEPXHO-
CTH

KBamurer
TOYHOCTH

mo ITOCT
2534-82

[IIepoxoBa-
TOCTb I10
I'OCT 2789-94

ToueHne 0THOKpAaTHOE

12

Ra=10...5

ToueHue npeaBapuTEIbLHOE
ToueHue okoHYATEIIHLHOC

11...10

Ra=5...2,5

ToueHue oTHOKpaTHOE
[IInudoBanre 0JHOKPATHOE

10...9

Ra=2,5...0,63

ToueHnne npeaBapuTEIbLHOE
TouyeHne OKOHYATEIIbHOE
[InudoBanue ogHOKpAaTHOE

Ra=1,25...0,63

Touenue npeaBapuTEIbHOE
ToueHne okOHUYATENBHOE
Touenue ToHKOE

Ra=0,63...0,32

ToueHne OTHOKpaTHOE
[InudoBanue npeaBapUTEIbHOE
[InudoBanne okOHYATEIHHOE

Ra=0,63...0,32

ToueHue npeaBapUTEILHOE
ToueHne OKOHYATEIIBHOE
[InudoBanue npeaBapuUTEIHHOE
[InudoBanre okOHYATEIHHOE

Ra=0,63...0,32

ToueHue npeaBapuTEIbHOE
ToueHne okoHYATEIBHOE
[InudoBanue npeaBapuTENbHOE
[nudoBanne ToHKOE

Ra=0,32...0,16

O, WONPREFRPPRPOLONEPIRPOLONPEFPONPEFPONREFRPONENEIDNRFR|IE

ToueHne npeaBapuTEIbLHOE
TouyeHne OKOHYATEIIBHOE
[InudoBanue npeaBapuTeIbHOE
[InudoBanre okOHYATEIHHOE
[nudoBanue ToHKOE

Ra=0,32...0,08
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Tabnuya A.2 - Pe3bbosbie nosepxHocmu

ITosie nomycka o [IlepoxoBa-
Meton 06paboTku I'OCT 16093-81 TOCTH I10

Hapyxnast pe-| Bayrpennsisn | TOCT 2789-

3p0a pe3nba 94
KpyraeimMu mnankamu 89 - Ra=20...5
MeTuynkamu - 6H Ra=10...2,5

Odpe3epoBaHue
JuckoBbiMHU (ppe3aMu 69 - Ra=10...1,25
['pebenuareiMu ppe3amMu 69 - Ra=10...2,5
Touenue
Pesmamu 4h 4H,5H Ra=5...0,63
['pebenkamu 69 - Ra=10...0,63
BpaH_IaIOHEI/IMI/ICH pe3uamu 6g 6H Ra=5...1.25
(BUXPOBOM METOJ)
CamopacKphIBaIOIIAMUCS 4N i Ra=10...1,5
TOJIOBKAMU
HaxarsiBaHue
69 - Ra=1,25...0,32

[TnockuMu mamkamMu
Pe3pOoHakaTHBIMH ~ POJIH- 6g.. 4 ] Ra=1.25...0.16
KaMH
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Tabnuya A.3 — Buympennue yununopuyecke nogepxHocmu

Mapuipyt 06padoTku noBepxHoctu | KBanuter Ttounoctu | lllepoxoBarocTh
no 'OCT 2534-94 no ['OCT 2789-
94
B cnmomiHOM MeTaiute
CsepiieHue 12 Ra=40...20
CBepiieHUE U 36HKEPOBAHHE 11 Ra=10...2,5
CBepIieHUE U pa3BEPTHIBAHUE 9 Ra=5...1,25
CBepJieHNE U TPOTITUBAHUE 9 Ra=2,5...0,32
CBepiieHHe, 3€HKEPOBAHHUE U pa3Bep- 9 Ra=2.5...0.63
THIBAHUE
CBepiieHHEe U JBYXKpaTHOE pa3Bep- 8-7 Ra=25...0.32
ThIBAaHUE
CaepiieHue, 3€HKEpOBAaHUE M JIBYX- 8-7 Ra=1.25...0.32
KpaTHOE pa3BepPTHIBAHHE
CaeprieHue, 3eHKEpOBaHUe U NUIUGO- 8.7 Ra=125...0.32
BaHHC
CaepiieHue, MpoTITMBaHUE U Kanuo- 8-7 Ra=1.25...0.32
pOBaHHE
B 3arotoBkax ¢ 0TBEpCTHEM
3eHKEepOBaHUE WU PACTAYMBAHHE 12 Ra=10...2,5
PaccBepnuBanue 12 Ra=40...5
JIByXKpaTHOE€ 3€HKEpOBaHUE WM 11 Ra=20...5
JIBYXKPaTHOE pacTaurBaHUE
3EHKEpOBAaHUE WJIM PACTAYMBAHUE H 9 Ra=5...1,25
pa3BepTHIBAHNE
3eHKepOBaHUE U pPaCTauYNBaHUE 9 Ra=10...2,5
JIByXKpaTHO€ 3€HKEpOBaHUE U pa3Be- 9 Ra=2,5...0,63
pThIBaHUE WM JBYXKpaTHOE pacTa-
YUBAaHUE U Pa3BEPThIBAHUE
3eHKepOBaHUE WJIM pacTayuBaHUE H 8-7 Ra=1,25...0,32
JIBYXKPAaTHOE pa3BepThIBAHNE
3EeHKEpPOBAHUE WM JABYXKpPATHOE pac- 8-7 Ra=1,25...0,16
TaYMBaHUC U JIBYXKPATHOE Pa3BEPTHI-
BaHWE WJIM TOHKOE PacTauyMBaHUE
[IporpeccuBHOE  MPOTSATHBAHUE W 8-7 Ra=1,25...0,16
nudoBaHue
3eHKepOBaHUE WIN JBYXKpPAaTHOE pac- 8-7 Ra=0,32...0,04
TaYMBAHWC U XOHWHTOBAHUE
3eHKepOBaHUE M pacTauydBaHuE, TOH- 8-7 Ra=0,16...0,02

KOC paCcTa4MBaHHMC U XOHMHI'OBAHNC
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Tabnuya A.4 - Ilnockue nosepxnocmu

Mapuipyt o06paboTKH MOBEPXHOC-
TH

KBanmurer TounHoctu
o 'OCT 2534-94

[IlepoxoBaTocTh
no 'OCT 2789-94

Crporanue u (ppe3epoBaHue -
JWHIPUYECKUMH U TOPIIEBBIMU
bpezamu:

YEPHOBOE 14...11 Ra=20...1,25

IIOJIYYMCTOBOE U OJJHOKPATHOE 12...11 Ra=5...1,25

YHUCTOBOE 10 Ra=2,5...0,63

TOHKOE 9...7 Ra=2,5...0,16
IIporsiruBanue:

YOPHOBOE JIUTHIX W IITAMIIO- 11...10 Ra=5...0,63

BAHHBIX [MOBEPXHOCTEN

YHCTOBOC 9...7 Ra=2,5...0,32
[InudoBanue:

OJIHOKPATHOE 9...8 Ra=2,5...0,16

peIBApPUTEILHOE 9 Ra=2,5...0,32

YHUCTOBOE 8 Ra=0,63...0,08

TOHKOE 7 Ra=0,32...0,04

Tabnuya A.5 — 3y0bs 3y6uamulx KoJec

Meton 00paboTku Crenenbp  TouHocTH | [IlepoxoBaTtocTh MO
o 'OCT 1643-81 I'OCT 2789-94

dpes3epoBaHue:

peABapUTEIILHOE 9...10 Ra=20...2,5

YHCTOBOE TUCKOBOM (hpe3oi 8...9 Ra=10...5

YUCTOBOE YEPBAYHOU Ppe3oii 7...8 Ra=10...5
JlombmeHne 4ncToBOC 6...8 Ra=5...0,63
[TporsruBanue 6...7 Ra=5...0,63
Crtporanue 4ucToBoe 5...7 Ra=5...0,63
IIleBuHTOBaHUE 6...7 Ra=2,5...0,32
[[IindpoBanue 4...5 Ra=1,25...0,16
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MNPUJIO)KEHUE b
Onpenenenne 0OCHOBHOTO BpeMeHH

Tabauya Bb.1 — @opmynst 015 onpedenenus 0CHOBHO20 8peMeHU Ha onepayuu

Bunx 06pabotku

®opMyia 1 ONPENENICHUs] OCHOBHOTI'O BpeMe-
HH {p, MUH.

1 2
Touenue, cBepieHue, 3CHKE- t = i
pOBaHME, pacTaulBaHUE, pa3- 0 ns,
BEpPTHIBAHHUE
®pe3epoBaHUE:!
- OWIAHAPUYECKUMU U TOp- t — L t = i
LEBBIMH (Ppe3amMu o s WIM "0 57N,
5 5 (1,,=Dy)+(0,5.. ) m |,
- JBYXIIEpoBOM (pe3oi ¢ to = S T
MasTHUKOBBIMH JIBUKCHU- "
SIMU TIOJAYU t = h+(0,5...1) mm n l,,—Dy
- JIUCKOBOH (hpe3oit o S, Sup
- JUCKOBOW (pe3oit 1 ce- to — h+(0’5s"'l)m
TMEHTHBIX IIMOHOK 6
Ctporanue v MpOTATHBAHHE:
- 00paboTKa Ha MONEPEYHO- t __ bbby - i
U MPOJOJHHO-CTPOTAIb- 0 n,S,.
HBIX CTaHKax
t —ry
- IPOTATMBAHHE o 1000 ( Vax)

- IIPOTATHBAHUC IIJIHUIICB

Ly, +(10...30)MM -

t

o~ 1000v,
Hapezanune pe3bObl:
- TPOQUIBHBIM PE3LOM t lo+lsp+ -
o Pn Iq
- TUIAIIKaMH
t = lo+ls,+,, lo+ls,+,,
o Pn Png
- pe3bOOHAPE3HBIMU TOJIOB- t = o+, +l,,
KaMHU 0 Pn
o ety
b HBIX CTaHKax =
Pesep 0 P COSaVg g
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IIpooonxcenue mabauywt b. 1

1 2

- TpebeHYaTON Ppe3rOOBOU t 1,2 d

bpe3oit o7 v,

Hapesanue:

- 3yOoHape3aHue LHITHH]- t — B+, +l,
PUYECKHX KOJIEC TUCKOBOM o v Z pl
MOYJIbHOU (ppe3oit °

- 3y0OOHape3aHue YEePBIYHOM t = l,mg +lg,+1, 7 i
bpe3oit 0 SeNpMgZy p

- 3ybomonbieHue t = h, + mz, |

Y Sanx Sk
- 3y0ocTporanue
t, =z (—1-—1-)+012z
- IICBUHIOBaHUE 06
t = (I, +l,,+1,) 2,z K
O nmeezmeesnpse
[nudoBanue:

- 3 IPOJOJILHOM TOJaueit

- Bpe3aHueM

- IUIOCKOE nepudepueit kpyra
- IJTOCKOE TOPIEM KpyTa

- pe3b0bl  OHOTIPOPHIBHBIM
Kpyrom

- pe360bI MHOTOTIPO(PMIBHBIM
Kpyrom

-3yObEB KOJIEC METOJOM KO-
MTUPOBAHUS

- 3yObEB KOJIEC METOJIOM 00-
KaTbIBAHUS

0 s s, t

nonn2x
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IIpooonxcenue mabauyol b. 1

1 2
—_ ZI
XOHHUHTOBaHUE t = —
0] S p n
t . L,+l,
HaxkateiBanue nuinies —_—
0 v,
[Mpumeuanus: 1 O6o3naueHus: | — pacueTHast JymHa pabodyero xoaa HHCTpyMe-

HTa WIA CynmopTta, MM; |J — JuIMHa MpOTATMBaeMO TOBEPXHOCTH, MM; [0 —
JUTHHA Hape3aeMoi pe3b0bl, MM; /6p — JNIMHA BPE3aHMS PEKYIIETro HHCTPYMEHTA,
MM; [n — miepeder pexyIiero HHCTpyMeHTa, MM; /3 — JUIMHa Hape3aeMoro 3yoa,
MM; Lnp - nyivHa pabodei 4acTu NpOTSKKUA, MM; Lcm — JJIMHA X0/Aa CTOJIa CTa-
HKa, MM; P — mar Hape3aeMoi pe3bObl, MM; | — 4KCIIO padoYMX XOJ0B; N - Yac-
TOTA BpAIllEHUs IINHMHAEA, MUH ; Ny - 4acToTa BpalieHus Qpesu, MuH'; N, -
94acTOTa BPAICHUS MPU BCIIOMOTATEILHOM XOJ€, MHUH ; N, — YUCJIO ABOWHBIX
X0JI0B 3a 1 MuH, AB.X0]/MUH; N,,., — YaCTOTA BPAIIICHHS IIEBEpa, MHUH Y N, - yac-
TOTa BpAIICHUS 3aTOTOBKY TP HApE3aHWU PE3hOHI, MUH 1 S,, — Mojaua 3a OjuH
JTBOMHOM XOJI CTOJIa, MM/JIB.XOJ; S, — M0J1aya Ha 000pOT, MM/00; Vs — CKOPOCTh
IBKCHUS IIOAA4YM, MM/MHH; S, — IIoAa4a Ha 3y0 (pessl, MM/3y0; S,, — IPOJOIb-
Has mojada, MM/00; S,,, — MOIMEpeyUHas mojiadya Kpyra 3a OJWH pabouuil XOof,
MM/pa0.X0l; S, — BEpTUKaJIbHAs 1ojJada, MM/00; S, — paauaibHas 1ojada 3a
JBOMHOM XOJI, MM/JIB.XOJI; S, — KpyroBas Iojiadya 3y04aToro Kojeca 3a JBONHOMN

XO0Jl 1010sIKa, MM/JIB.XO/; Vs,5 — CKOPOCTh JABUKEHUS MOJa4l B 0OpaTHOM Ha-
NpaBJICHUH, MM/MHH; D — IIMPUHA CTpyraeMoii MOBEPXHOCTH, MM; b; — Bpe3aHue
pesna, MM; b, — epeder pesiia, MM; B — IIMPHHA [UJIHHIPHYECKOTO 3y04aToro
BEHII4, MM; Z — KOJIMYECTBO 3yObeB (PpE3BI; Z; — YUCIIO 3aX00B (Ppe3bl; Z, — pa-
CUETHOE 4YHUCJIO 3yObEB KOJEC; Z,,,, — YUCIO 3yOhEeB IIEBEpa; Zj — MPUITYCK HA
CTOpPOHY 00pabaThIBacMO TOBEPXHOCTH, MM; N - TiyOMHA pe3aHus WM KaHa-
BKM Hape3aeMol BHaauHbl, MM; h, — BbIcoTa 3y0a, MmM; Dy — nuamerp ¢pessr,
MM; O — HapyKHBIH IUaMeTp Hape3aeMoil 3arOTOBKH, MM; V, — CKOPOCTh pe3a-
Husl (pabouero xoja), M/MUH; V,, - CKOPOCTh BCIIOMOTaTEIbHOTO X0Ja, M/MHUH,;
V, — CKOpPOCTb BpE€3aHMs 3aTOTOBKHM, M/MUH; (| — YHCJIO 3aXO0JI0B PE3bOBI; 7 -
BpeMsl Ha MEPEKIIOUEHUE U JCJICHHUE; « - YroJl MajJeHus BUHTOBOW JIMHUH, ',
a, = 1,3..1,5 — koadpuIMeHT, YIUTHIBAIOIUN BpeMsl JeNeHus, T.€. TOBOPOTa
KOJIECa Ha OJUH 3y0; M — MOAYJIb; Mg — KOJTMYECTBO OJHOBPEMEHHO HAPE3AEMBIX
KOJIeC Uiu 0OpabaTeiBaeMbIX Jietaneil; K — monpaBouHblil KOA()PUIIMEHT HaA BbI-
XakrBaHUe (YMEHBIIIACTCS CHATHE METa/Ula B KOHIIE [IMKJIA MPU BBIKITIOYCHHON
rmoJjiavue Ha TIIyOuHYy).

2 JlnivHa TPOJONBHOTO XOJa CTojia TMpu HUIMGOBAHUM HA TPOXOJ]
L. = ls- (0,2...0,4) B, u npu urudosanuu B ymop - L., = ;- (0,4...0,6) B,, rae

B, - BbicoTa kpyra, MMm; |, — mirHa g oBaHHON TOBEPXHOCTH, MM.

3 Koaddunment K numeet cnenyromue 3HaueHHs: K = 1,1 - npu oTKJI0OHEHUHU
pazmepoB 0,1...0,15 mm u K=1,7 - npu otkinoHenun pasmepon 0,02...0,03 mwm;
K=1,1...1,2 - npu mieBUHTOBaHUHU.
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