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3. MeToauka BbINOJHEHNS PA0OThI

3.1 OcHOBHBIE TeoOpeTHYeCKHue MOJIOKEHUSI 1no pacuery
MeKONepalMOHHBIX IPUIIYCKOB

[1], c.1-34. [3], c. 253-264.

BaxxHbpIMU XapaKTepUCTUKAMU KaueCTBA MAILIUH SIBJISIOTCS
MaTepHaIOEMKOCTh U 3aTpaThl HA MaTepuaibl. MaTepraioeMKOCTh KaI0M AeTalu
MAalIUHBI IPU €€ U3TOTOBJICHUHU ONPEEISETCS B OCHOBHOM 3HAUEHUSIMU MTPUITYCKOB
Ha MEXaHUYECKYI0 00paboTKy.

Ha3nauenue 1 pacyeT ONTUMaJIbHBIX 3HAUEHUI TPUITYCKOB Ha
MEXaHUYECKYI0 00paOdOTKY MO3BOJISIET CHU3UTh MATEPUATIOEMKOCTh MAIIVH U
3aTpaThl HA MaTepUasbl B c€0ECTOMMOCTH UX U3TOTOBIICHHUS.

3.1.1 Knaccugpuxayus npunyckoe

B u3rorosnenuun MAaIMMHOCTPOUTCIIbHBIX I[GTELHGﬁ CYHIICCTBYIOT ABa STalla:
BaFOTOBHTCHBHBIﬁ, Ha KOTOPOM II0JIYy4arOT 3aIrOTOBKH, HpI/I6JII/I}KaIOHH/IeCH I10 (1)OpMC
H pasMCcpaM K ACTAIU, U MGX&HOO6p363TBIB&I-OIHPIfI, Ha KOTOpOM 00eCreYnBarOTCs
H€O6XOIIHMI>IG Tp€6OBaHI/IH I10 Ka4YCCTBY I[CTEUIGﬁ.

Paznnuaror HCXOJHBIC U IIPOMCIKYTOYHBIC 3aI'OTOBKH.

HMcxoaHoi 3ar0TOBKOM HA3bIBACTCS 3ar0TOBKA IIEpE] IEPBOM
TEXHOJIOTUYECKON OTIEPALIUEH.

HpOMe)KyTO‘IHLIMI/I 3aroTOBKaMMU SBJIAIOTCA 3aIOTOBKH IICPC/T
MNOCICAYIOIMUMHA TCXHOJIOTUICCKUMU OIICPpAlIUAMU.

Ha nmocnennel TeXHOIOTMYECKON ONEpaluy MOJy4aeTcs AeTajldb U
MOCTyMHaeT Ha COOPKY.

Hcxonnast 3aroToBKa OTJIMYAETCS] OT TOTOBOM JIETAJIM TEM, UTO HA BCEX
00pabaThIBaEMbIX MOBEPXHOCTSIX MPEAYCMOTPEHBI IPUITYCKU, U3MEHSIOLIUE pa3MeEpPhI
3arotoBku. Kpome npumyckoB (GopMy 3aroOTOBKH U3MEHSIOT HaITyCKH,
00yCIIOBJICHHbIE TEXHOJIOTHEH MOTyYEeHHsI 3arOTOBKH.

Ipunyck — 310 cjI0M MeTasuia, KOTOPbIM yAAISETCs C 3arOTOBKH, IJIABHBIM
o0Opa3oM, 00paboOTKOM pe3aHueM, ISl MOTYYEHUs 3aJaHHON YePTEKOM (OPMBI,
pazmepa U IIepOXOBATOCTH MOBEPXHOCTHU AETANH.

Hamyck — 310 cnoil MeTtajuia, KOTOPbIM Ha3HAYaeTCsl CBEPX MPUITYCKA,
HaIMpUMEP IMTAMITOBOYHbIE WM JIMTEHHBIC YKIOHBI IPUMEHSIOTCS I 00JIeTYCHUS
W3BJICYCHUS MOKOBKU U3 IITAMIIa U OTJIMBKH U3 JUTEHHOU Gopmbl. Hamyck
MPUMEHSITCSl YaCTO JJIs1 YIPOIICHUSI KOHPUTYpallMi MOKOBKH WJIM OTJIUBKHU
(HampuMep, B HUX HE BBITIOTHSIIOTCS MEJIKHE OTBEPCTHS).

Hannuue npuiryCKoB ¥ HaIlyCKOB YBEJIMUMBAET HOPMY pacxoja MaTepuaia
Ha JCTaJIb.



OO01IMM NPHUILYCKOM Z; Ha 00pabOTKy HA3bIBAIOT CJION MaTepuaa,
yJaIsieMbIi ¢ TOBEPXHOCTH UCXOJHON 3aTOTOBKH B IIPOIIECCE MEXAHUYECKOM
00pabOTKH C LIEIBIO MOIYUYEHUS TOTOBOM AETaNH.

Paznnuaror OIICPAIIMOHHBIC U IIPOMCIKYTOYHBIC ITPUITYCKH.

OnepannoHHBIN NPUITYCK — 3TO CJIOW MaTepuana, yaaisieMbli ¢
3arOTOBKY IIPH BBINIOJIHEHUU OJTHOW TEXHOJOTHUYECKOMN ONEpaLNH.

IIpome:KyTOUHBIH NPUIYCK — Pa3HOCTh PA3MEPOB 3arOTOBKU,
MOJTYy4aeMbIX HA CMEKHOM TMPEIIESCTBYIOIIEM U BBITTOIHIEMOM TEXHOJIOTHUYECKOM
nepexoze.

Jlonmyck Ha MPHUITYCK SBIISICTCS PA3HOCTHIO MEKy HAUOOIBIIIAM U
HAaUMEHBIITUM 3HAYEHUSIMH MPUITYCKA.

3.1.2. Texnuko-IKOHOMUYECKAA XAPAKMEPUCMUKA NPUNYCKA HA
o0opabomky

OnTuManbHbIC 3HAUCHUS O6HI€FO IMPUITYCKA HAXOJATCA Ha OCHOBAHNHA
TCXHHUKO-3KOHOMHUYCCKOI'O pacucTa ¢ Y4CTOM TCXHOJOTHYCCKUX OI‘p&HH‘-IGHPIfI.

[Ipu yBenuyeHnu MpuUIlycKa ¢ OJTHOM CTOPOHBI BO3PACTAIOT 3aTpaThl HA
MexaHu4ecKyr o0pabotky C,, (puc. 1), Tak Kak yBEIMYUBAIOTCSA TPYIOEMKOCTh
00pabOTKH U PacXo/ AIEKTPOIHEPTUU, HEMTPOU3BOAUTEIILHBIE TIOTEPU MaTepHaia,
MIPEBPAIAEMOr0 B CTPYKKY, 3aTpaThl HA PEKYLIME NHCTPYMEHTHI U
BCIIOMOTaTeNIbHbIC MaTepUAJIbI, HA 3apIliaTy pabouyux U ApyTHE.

20 min 20 onr Zy
Puc.1. Cxema onpeneneHnst ONTUMAIbHOTO MIPUITYCKA

[TosiBisieTcss HEOOXOIUMOCTh BBEJICHUS JOTIOTHUTEIbHBIX
TEXHOJIOTUYECKHUX MEPEX0I0B, a UHOraa U onepauuii. C 1pyroil CTOpOHbI 3TO
MPUBOJUT K CHUKEHHIO 3aTPaT, CBA3AHHBIX C MOJyYEHHEM 3aroTOBKHU C,,,, TaK KakK B



NEPBYIO OYEPEAb NPUMEHSIOTCS MEHEE CII0KHOE U I0POroe 000pyA0BaHUE U
OCHACTKA 3arOTOBUTEILHOTO MIPOU3BOICTBA. TakuM 00pa3oM, CyMMAapHbIE 3aTPaThI
C, Ha MOJy4YEHHUE 3arOTOBKU M €€ MEXaHUUYECKYI0 00paboTKy OyyT UMETh
MUHUMAaJIbHbIE 3HaueHue C, min Mpu ONTUMAJILHOM 3HaUYE€HUU OOIIEro MPUITYCKa Z
ont. [Ipu 6osbIIEM YeM ONTUMATBHOE 3HAUEHUH MPUITYCKA B CYMMAapHBIX 3aTpaTax
MPEBATUPYIOT 3aTPaThl HA MEXaHUYECKYI0 00padOTKY, a MPU MEHbIIIEM — 3aTpaThl Ha
MOJIyYeHHUE 3aTOTOBKH.

B xadecTBe TEXHOJIOTMYECKOTO OTPAHUYECHUS BBICTYIIA€T HAUMEHBIIIEE
JIOITYCTUMOE 3HAYEHUE MPUITYCKA Zg min. Ha3HaAUEHNE NPUITYCKOB MEHBIIIE
JOTYCTUMOTO 3HAYCHUS Zy < Zj min HE 00eCIIeunBaeT yaaieHue 1eeKTHBIX
ITOBEPXHOCTHBIX CJIOEB MAaTEPHUAia U JOCTHKEHUE 3aJaHHON TOUHOCTH U
HIEPOXOBATOCTH MOBEPXHOCTH, 3aTPYAHSAECT PA3METKY U BBIBEPKY MOJIOKEHUSA
3aroTOBOK Ha CTaHKaX Mpu 00pabOTKe M0 METOAY MPOOHBIX XO/I0B 1 YBEIHUUBACT
OITACHOCTbH MOSIBJICHUS OpaKa, a TAKKe MOXKET CO37aTh YCIOBUS, HEJAOMYCTUMBIE JIJIs
paboThI PEXKYIIETO HHCTPYMEHTA, TaK KaK MOKET OCTaBaThCA 30HA C JTUTEHHOM
KOPKOM Y OKAJIMHOM.

Ha puc. 1 Zgmin < Zy onm» €CIH XKE Zg min > Zgonm» TO HAUMEHBIIINE CYMMAapHbBIC
3aTpaThl 00CCIEYUT 3HAYCHUE Zomin.

Ha TexHUKO-?KOHOMHYECKHE MOKA3aTeIN TEXHOJOTMYECKOU OoIIcpamnmu,
KpOMC CaMOrI'O IIPpUITYCKa, OKA3bIBACT BJIIMAHUC OOITYCK HA IIPHUITYCK.

YMeHblIeHrE JOMyCKa Ha MPUITYCK TPUBOJUT K POCTY TPYJOEMKOCTH
00paboTKH. YBeJINYeHUE AOMYCKA HA MPUITYCK YCIOKHUT BBINOJTHEHUE
TEXHOJIOTHYECKHUX ONEpPALNid Ha MTPEABAPUTEIbHO HACTPOECHHBIX CTAaHKaX, CHU3UT
TOYHOCTh 00PAa0OTKH U 3aTPYJHUT UCIOJIb30BAHUE IPUCIIOCOOJICHUN.

3.1.3. Cxemut pacnonosicenus npunyckoe

B 3aBucuMocTH OT BHa 00pabaThIBaeMOM MOBEPXHOCTH CYIIIECTBYIOT
Pa3JIMYHbIE CXEMBbI PACTIONIONKEHNS HOMHUHAIBHBIX MPUITYCKOB (pHC. 2).
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Puc. 2. Cxembl pacronokeHusi HOMUHAJIbHBIX IPUITYCKOB Ha 00pabOoTKY:

@ — HapY»KHOU MOBEPXHOCTH; O — BHYTPEHHEW TOBEPXHOCTH; 6 —
OJTHOBPEMEHHO NPOTHUBOMOJIOKHBIX IIOBEPXHOCTEN C OJUHAKOBBIMU IIPUITYCKAMMU; & —
HE3aBUCUMBIX IMPOTHBOIOJIOKHBIX IOBEPXHOCTEN C Pa3HBIMHU MPUITYCKAMU; O —
HAPYXHOU LIWIMHAPUYECKOMN ITOBEPXHOCTH; € — BHYTPEHHEU UIIMHIPUYECKOU
ITIOBEPXHOCTH.

Ha pucyHke 2 npuHSTHI ClEayIONHe 0003HAYCHUS: Zj— HOMHUHAIBHBIN
NPUITYCK Ha BBIMOJIHAEMOM Tiepexone; Ly, lig, Di1, di.;— HOMHHAIBHBIC pa3mMepsl,
MOJIyYEHHBIE HA MPEALIECTBYIOIIEM EPEXOE.

HomunanbHbIi npumnyck Ha 00paboTKy Hapy>kHOH (puc. 2a) u
BHYTpEHHEH (puc. 20) MOBEPXHOCTEH MOXKHO paccuuTaTh 1o popmymnam (1) u (2):

zi =liy -1, )
zi =L —Li4 @)

OO01Mii HOMUHAJBHBIN MPUITYCK Z, HA 00pa0OTKY HAPY>KHOM U
BHYTPEHHEH MOBEPXHOCTEH OIpeesieTcs Mo aHaIoruadbeiM popmynam (3) u (4).



(0] Hn.3. i (3)
z =L —L
(0] pi | n.3. (4)
rae l,,., L, ;. — HOMHHaJIbHBIC pa3Mephbl HAPYKHOW U BHYTPCHHECH
HOBGpXHOCTefI I/ICXOI[HOﬁ 3aIrOTOBKH,

l,, L,— HOMHUHAJIBHBIC pa3Mepbl HAPYKHOW U BHYTPEHHEH MTOBEPXHOCTEH
JETaH.

OO1Mii HOMUHAJIBHBIN MPUITYCK PABEH CyMME IPOMEKYTOYHBIX
HOMUHAJIBHBIX IIPUITYCKOB

n
Zo - Z Zi
i=1 ’ (5)

r1e N — 4uciI0 TEXHOJIOTMYECKUX ITEPEXOI0B,

Zj— HOMHHAJIBHBIM IPUITYCK Ha COOTBETCTBYIOLIEM NEPEXOJIE.

[Tpu ogHOBpEMEHHOM 00paOOTKE MPOTUBOIIOIOXKHBIX TOBEPXHOCTEH (pHC.
2B) C OIMHAKOBBIMU MPUITYCKAMHU, & TAKKE HAPY>KHBIX U BHYTPEHHUX
HUAJIMHIPUYECKUX U KOHUYECKUX MTOBEPXHOCTEH (pUC. 21, €) MPUITYCKU SBJISIIOTCS
CUMMETPUYHBIMU U PACCUUTHIBACTCS JBOMHOW HOMUHAJIBHBIN MTPHUITYCK:

JUUISL HAPYKHBIX IOBEPXHOCTEN

ZZi :di—l_di (6)

22; =i |, )
JUTsl BHYTPEHHHUX NTOBEPXHOCTEHN

22; =D; =Dy, (8)

2z; =L - L4 (9)

Korga npoTHBONOIOAKHBIE TOBEPXHOCTH UMEIOT Pa3HbIE IPUITYCKU U
00pabaThIBaIOTCSl HE3aBUCUMO OJ[HA OT APYTOii, TO HOMHUHAJIbHBIE TIPUITYCKH
ABJISIFOTCS] aCUMMETPUYHBIMHU (PUC. 2T) U PACCUUTHIBAIOTCS TIOOUEPEIHO:

Ha MEPBYIO MOBEPXHOCTh
1 1 1
i =11 (10)

Ha BTOPYIO ITOBEPXHOCTh

2" =11 (1)



Ecnu oHa 13 mpOTHUBOMOIOXKHBIX IOBEPXHOCTEN HEe 0OpabdaThIBaeTCs (pHC.
2a, 0), TO IPUITYCK SBISETCS OJHOCTOPOHHUM. JTO YaCTHBIN CITydaid
ACHMMETPHYHOTO MTPUITYCKA.

KpOMC HOMHUHAJIBHBIX ITPHUITYCKOB CYHICCTBYIOT MAaKCUMAJIBHBIC U
MUHUMAJIBHBIC ITPOMCIKYTOYHBIC IIPUITYCKH, 3aBUCAIINC OT JOIIYCKOB HA Pa3MCPhI
HCXOI[HOﬁ 151 HpOMe}KYTOHHOﬁ 3aroToBOK.

Hanpumep, npu 00paboTke HapyKHOW MOBEPXHOCTH Bajia 3a JIBE ONEpaIlin
(TokapHyto u nudoBabHYI0) [3] cXema pacIoI0KEeHUS MPUITYCKOB U JIOITYCKOB
IIPEACTABIICHA HA pucC. 3.

Ha puc. 3 npursaTs! cieayromue 0603Ha9eHUS D ey 5000 Dinorer Duine —
HOMHUHAJIBHBIC Pa3MepPhbl HCXOTHON 3ar0TOBKH, Bajla MOCIE TOUSHUS 1 MUTH(OBAHMS;

7 00111 7 TOK w1
HOM = “HOM '""HOM _ yompHambHbIE IIPUITYCKHU: 00K Ha 06paboTKy,
max 7 max
OIEpalMOHHEIN Ha Toyenue u mumdosanune; 10K = "HUT - _ vagenmanbabie
min _ min
Z VA

NPUITYCKY Ha TOYeHHE U nutudoBanue;, 10K =~ _ ypHrManbHbBIC IPUITYCKA Ha
TOYEHUE U NUTM(OBAHMUE,

D
HUCX. 3ar - >
Diox Zou
o >« >
Duus. | Biow o
re——» yA
o011 K
Z <
max HOM
z I1JI. < < > _> > TI/ICX. 3ar
.
TIHH. >I y TTO ESI/ICX. 3ar
Z 2;{1 Z rrr?)ll? E I HUCX. 3ar




Puc. 3. Cxema pacnoyioxKeHusi IPUITYCKOB U JIOITYCKOB Ha TOKApHYIO
00paboTKy u numdoBaHUE Baja

Tucx. sz Tmows Ty — IOIIYCKH HA pa3MEPBI UCXOIHOM 3aTOTOBKH,
IIPOMEKYTOYHOM 3arOTOBKH IIOCIIE€ TOYEHHUS U JeTalH mocie uummdosanus E
EI"“" " — BepxHee u HIDKHEE ITPeICIbHBIE OTKIIOHEHHUS MCXOIHOM 3arOTOBKH.

ucx. zae
ST,

N3 cxemsl (puc. 3) BUAHO, UTO IIPH 00PaOOTKE HAPYKHBIX
MAIUHAPUYECKUX TTOBEPXHOCTEH MUHUMAJIBLHBIN OMEPAIMOHHBINA TPUITYCK — 3TO
pPa3HOCTh HAUMEHBIIIETO MPEAETHFHOTO pa3Mepa 10 00paboTKH U HauOOJIBIIIETO
pazmepa nociie 00pabOTKH HA JAHHOM MEPEXOJIE.

Zimin = I(i—1)min Iimax (12)

MakcuMaJIbHBIN ONlePALMOHHBIN MPUILYCK — 3TO Pa3HOCTh
HanOOJIBIIETO MPEAEIBHOTO pa3Mepa 10 00pabOTKH U HAMMEHBIIETO MPEIeTbHOTO
pa3zmepa nociie 00paboTKH Ha JaHHOU omepaiuu

Zimax = I(i—1)max - Iimin (13)

N3 cxemsl (puc. 3) Takxke CIaeayer, 4To

Zimax = Zimin +T|(| ~1)min + T max (14)

rae Tliy u Tli— monmycku Ijis mpeIecTBYIONICH 1 MOCIeAYomeH
olepalyy WM Nepexoa.

HomuHanbHbIN onepaluoOHHbIN TPUITYCK

Z. +T| (15)

|HOM |m|n

[Tpu onpenenennr HOMUHAILHOTO MPUITYCKA JIJISl TIEPBOM ONIEPAITUH
00pabOTKH 3aTOTOBKH C CHMMETPUYHBIM PACIIONIOKEHUEM TIOJIS TOTTycKa B OpMYITy
(15) BBOAMTCS HE BeCh AOMYCK, a TOJIbKO HIKHEE IpeaeabHoe OTKIOHCHHE El ey 5ar.

Zivom — Limin T Elex sar (16)

[Tpu OpUEHTHPOBOYHBIX pacueTax MpunyckoB Maraiauu A.A. [3]
PEKOMEHyeT MPUHSATH CIISAYIOINIee COOTHOIIICHUN
=(2-4)Tl. 4

|HOM

(17)

N3 dhopmyasl (15) BUAHO, YTO IPH YBEIMUECHUH JOMyCKa Ha
IpeabIAyIEeM Mepexoe Bo3pacTaeT MPUITycK Ha 00pabOTKy Ha MOCIETYIOIIUX
nepexo/iax, 4YTo MPUBOJUT K CHUKEHUIO TTPOU3BOIUTEIBHOCTH MOCIETYIOIIUX
orepaiuii ¥ MepexoIoB. A yMEHbIIIEHUE TIPUITyCKa Ha 00pabOTKy Ha JaHHOM



nepexoie MPUBOIUT K MOBBIIICHUIO TOYHOCTH, a CIEA0BATEIIEHO, 1 CTOUMOCTH
MpeAIIeCTBYIONEH 00paboTKHY.

HOBTOMY IIPpY HA3BHAYCHHUHN OIICPAIIMOHHLIX IIPUITYCKOB U IOITYCKOB
HYKHO PCIONUTD CICAYIOIUEC TCXHUKO-OKOHOMHUYCCKHNUC 3a1a49U:

OHCpaHHOHHBIﬁ IMPUITYCK OOJIKCH OBITH HE CIIUIIIKOM BCJINK, HHAQ4YC
YOAOPOKACTCA AaHHAA OIICpalA, U HC CJIIMIIKOM MaJl, THAYC YAOPOKACTCA
MpcaAmMCcCTBYIOMAA OIICpa.

OmnepalmoHHBIN IPHUITYCK JTOJDKEH OBITh IOCTATOUYEH, YTOOBI 0OJIETYHUTh
BBITIOJTHEHUE JJAHHOW OTepalliy, HO HE CIUIIKOM BEJIMK, YTOOBI HE BbI3bIBAThH
3HAYUTENBHOE YBEIIMUYCHUE IPUITYCKA HA MOCIEAYIOIEH ONEpaluy U
COOTBETCTBYIOILIETO €€ yIOPOKAHUS.

3.1.4. Memoowt onpedenenus npunyckoe Ha 00padoomKky

[Ipunycku Ha MeXaHMYECKyl0 OOpabOTKy OIpeAeNItoTcs JIByMs
METOJJaMU: OTBITHO-CTATUCTUYECKUM U PACUETHO-aHATUTUUYECKUM.

OnbITHO-CTATUCTUYECKUH METOJ 3aKJII0YaeTCsl B TOM, YTO 3HAUCHHE
MPUITYCKAa YCTaHABIMBAIOT IO CTaHJapTaM W TaOJUIlaM, COCTaBJICHHBIM Ha OCHOBE
0000IIEHNS U CUCTEMATU3AIMH OIbITA EPEIOBbIX MPEATPUITHIA.

CornacHo »TOMYy METOAY OONIME TMPUIYCKM HAa MEXaHHYECKYIO
obpaboTky oTnuBoK omnpenenssior mo ['OCT P 53464-2009 “ HauwoHaIbHBIHM
crangapT Poccuiickoit ®@enepaunn. OTIMBKU W3 METAJUIOB U CIUIaBOB. [lomycku
pa3MepoB, MacChl M MPUITYCKH HA MEXaHUYECKYI0 00paboTKy"” a Jis MOKOBOK - IO
['OCT 7505-89 “IlokoBKM cTajbHbIE IITAMIOBaHHbIC. JlOMYyCKH, MPUIYCKU U
Ky3HEUYHbIE MPUITYCKH . B 3THX cTaHgapTax 3Ha4Y€HHUs MPUITYCKOB MPUBEACHBI B
3aBUCUMOCTH OT MacChl, Ta0apUTHBIX Pa3MEpPOB JETaNCH, UX KOHCTPYKTUBHBIX (HOPM,
3aIaHHOM TOYHOCTA M IIEPOXOBATOCTH IOBEPXHOCTU JETajeH, OMpPEAeIISIIOIINX
CTaJUI0 OKOHYATEJIbHOW 00pabOTKU 3aroTOBKH (YE€pHOBAsI, MOJYYUCTOBASI, YUCTOBAS
1 TOHKas).

OCHOBHBIM HEJOCTAaTKOM 3TOT0 METOJA SIBJISIETCS TO, YTO HAa3HAUCHHE
MPUITYCKOB  TMPOU3BOAUTCS ©0€3 ydeTa KOHKPETHBIX YCJIOBUM  BBINOJTHEHUS
TEXHOJIOTUYeCKoro Tmporecca. [losTomMy 3HaueHHMs] TPUITYCKOB, Kak IIpaBUia,
3aBBIINICHBI, TaK KaK pacCMOTPEHbl caMble HEOJArompusiTHbIE  YCIIOBHS,
MCKITIOYAIOIIINE TOSBIICHHE OpaKa.

DTOT HEIOCTATOK NPUBOAUT K YBEJIMUYECHHUIO MATEPUAIIOEMKOCTH U3/1EIINS
Y TEXHOJIOTUYECKOT0 Mpoliecca.

PacyeTHo-aHAAMTHYECKUIT MeToa, pa3padotanHbii mpod. B.M.
KoBanoMm 3akitoyaercs B TOM, 4YTO IPU pacuere IMPUIIYyCKAa HA BBINOJIHIEMOM
TEXHOJIOTUYECKOM TIEPEX0/I€ JOJIKHBI OBITh YCTPAHEHBI MOTPEITHOCTH U3TOTOBJICHUS
JIeTalii, OCTaBIIKMECS OT MPEIIIESCTBYIONIEro MEPEX0/la 1 BHOCUMbBIE MIPU YCTAHOBKE
3arOTOBKM Ha JaHHOM Tiepexojie. PacueT mnNpuIycKOB NPOU3BOJAT HA OCHOBE
HOPMATUBHBIX MAaTEpHAJIOB, C aHaIM30M (PAKTOPOB, BIHUAIOUIAX Ha €ro
dbopmupoBaHue.



MuHUManpHBI ~ paCUETHBIN IIPOMEKYTOUYHBIN IIPUITYCK Ha
BBITIOJIHSIEMOM Iepexo/ie B 001EM BUJIE MOXKHO OMPEETUTh MO (popmyiam:
JUISl aCCUMETPUYHBIX TIPUITYCKOB (IIPH OJTHOCTOPOHHEH 00paboTKe)

Zi . = (Rz i1 + hi—l) + Azi_l + Ayi (18)
JUTISI CHAMMETPHUYHBIX TPUITYCKOB (17151 TE BPALLIEHNS )
22imin - 2I.(Rzi—l T hi_l) + AZi—1 T Ayi (19)

rae Zi1 . IIEPOXOBATOCTh MMOBEPXHOCTH IOCIIC MPEIBIIYIIEro Iepexoaa (puc.
4a),

hi.1 - medheKTHBIH coi MeTalla, MOSBUBIINICS B CBSA3H ¢ 00pa30BaHUEM TPEIIHH,
KOppO3Huei, 00e3yTiIepoKMBaHUEM U T.I1. TTOCJIC MPEAIECTBYIOMIET0 repexoa (puc.
4a),

Zi-1 o

IpeHOCTH (GOPMBI (OBaILHOCTh, 00YKOOOPa3HOCTH U JIp.)
MIPOCTPAHCTBEHHBIE OTKJIOHEHHUS (KpUBU3HA U KOPOOJIEHUE 3arOTOBKH, OTKJIIOHEHUS
OT MapauIeIbHOCTH, MEPIEHANKYISIPHOCTH U Jp.), MOCIE MPEIIIECTBYIOIIETO
nepexoja (puc. 40),

Ayi - IOTPENIHOCTH YCTAHOBKH Ha BBINOJIHACMOM Ilepexoe (puc. 4B).

[TorpemHoCTh YCTAHOBKM PACCMATPUBAETCS C TOYKHM 3PEHHUs €€ BIIMSHUSA HA
CMEIIEHUS] M TMOBOPOTHl 00padaThIBAEMBIX TMOBEPXHOCTEH MpU YCTAaHOBKE U
3aKpEIUIEHUH 3arOTOBKH, ISl KOMIIEHCAIlUM KOTOPBIX HYKHO YBEJIIMYHUTH 3HAUYCHHE
MHUHHMMAJIBHOTO MPUITYCKA.



Ai-1

Puc. 4. Cocrasnsromue 31eMEHTbl MUHUMAJIBHOTO ONEPAlMOHHOTO MPUITYCKa

B obmem ciydae oTkioHeHHs GOPMBI, BXOondmme B Ay, HE JOJDKHBI
MPEBBIIIATH JOMYCKU HA pa3Mep, U COCTABIIAIOT HEKOTOPYIO €0 YacCTh.

CymMMa mOpoCTpPaHCTBEHHBIX OTKJIOHEHUM ONpEAeseTcss CyMMOM BEKTOPOB.
Ecau Takux OTKIOHEHUM JBa, TO

— - -
Ay = A1+ A2 (20)

B gacTHBIX ClIy4dasaXx, KOraa HalpaBJICHHUA BECKTOPOB COBIIAJar0T

Ay =A1 +A, (21)

Kornma BekTopsl HanrpaBiIeHbI B MPOTUBOMOJIOKHBIE CTOPOHBI

Ay =71 —A, (22)



B obuiem ciiydae, Korja onpeneanuTh HallpaBiIeHUs BEKTOPOB TPYIHO
. 2 2
Ay =/A7 + A% (23)

Kak cymmapHble OTKIIOHEHHS (POPMBI U POCTPAHCTBEHHBIE OTKJIOHEHMS], TaK U
MOTPEIIHOCTH YCTAHOBKHU SBIISIIOTCS BEKTOpHOU BennmunHoi. [Ipu o6paboTtke

IIJIOCKOCTEN MOYKHO CKJIAJIbIBaTh BEKTOPBI i1y Ayi, a 1pu 00paboTKe
ITIOBEPXHOCTEN BpALLECHHUsI, HAIIPABJIEHUS dTUX BEKTOPOB NIPEABUIAETH TPYIHO,
IIOATOMY CyMMapHbI€ 3HAaYEHUsI BEKTOPOB HAXOAATCSA KaK KOPEHb KBaJAPATHBIA U3
CYMMBI UX KBaJIpaToOB.

Torna ¢ yueTom BeImieckazanHoro Gopmyiasl (18) u (19) a1t KOHKpETHBIX
BUJIOB 00pabOTKH OyAyT MpeoOpa3oBaHbl CIEAYIONUM 00pa3oM:

AJI1 aCCUMCTPHUYIHOTIO IIPUITYCKA IIPH HOCHGIIOB&TGJIBHOﬁ 06pa6OTKC
IIPOTUBOJICIKAIITUX IIOCKOCTEH

Zi == (Rzi_l + hi_1)+ (Azi—l +Ay; ) 24

JUTIsl CAMMETPHYHOTO IPUITYCKa MPHU MapajieabHON 00padoTke
IIPOTUBOJIEKAIIMNX IUIOCKOCTEN

22im_n = 2[(Rzi_1 + hi_1)+ (Azi_l +A, )J (25)

JUTSl CAMMETPHUYHOTO IPUITYCKa MpyU 00padOTKe MOBEPXHOCTEN BpalllEHUs

27, = 2[(Rzi_1 +h )+ NI )J (26)

®opmyel (18, 19, 24, 25, 26) sBastoTcs oO0mMUMH 71 pacyeTa IPUITYCKOB Ha
MEXaHUIEeCKYI0 00paboTKy. B psiie KOHKpETHBIX ClTydaeB OTIACIbHBIC COCTABIISIONINE
TUX POpMYJI MOTYT OBITh UCKIIIOUEHBI. Hanpumep, npu 00padoTke miaBaroien
pPa3BEPTKOM 1 MPOTATUBAHUEM HE HCIIPABIIICTCS MOJOKEHHE OCH OTBEPCTHS

( Zi1 ) ¥ OTCYTCTBYET IOTPEIIHOCTD YCTaHOBKH (4y; = 0), Torna

Zzim_n - Z(Rzi—l - hi—l) (27)

Bo Becex caydasx yCTaHOBJICHHBIM MHUHUMAJIBHBIA IIPUIYCK HE JOJDKEH
MPEBBIIATh MUHUMAJIBHYIO TOJIIUHY CTPYKKH, KOTOPYK) MOYKET CHATHh PEXYIINN
MHCTpyMeHT. Hampumep, mnpu TeuyeHUH € OOJBIIOW CKOPOCTHIO PE3aHUs OCTPO
3aTOYEHHBIM PE3IIOM MOXHO CHATH CjoW MeTauia tojamuHor 0,005 MM, a mocie
HEIMPOJIOJKUTEIBLHON paboThl BCIAEACTBUE €0 3aTYIUJICHUS W YBEJIMYEHHUS pajuyca



peXyIIeld KPOMKH MUHHUMAJIbHO BO3MOXHBIN cpe3aeMblii ciioil coctasmusieT 0,02 - 0,05
mm [3].

: .. A
3HaueHus coctaBnumommx  Z-1, hi-1, ~ %1, A, OpUBOJATCS WM JAIOTCS
dbopMyIbl IS MX pacdera B cupaBouyHou smrepartype [4, 5, 6, 7]. IIpu stom hi-1

gacto o6o3HavaroT Ti-1, Azi—l — pi-1, u Ayi — gyi.
PacueTHO-aHATUTUIECKUN METOJI pacyeTa MPUITYCKOB Ha 00pabOTKY MPUMEHSETCS
JUIT TIPOEKTHPOBAHMS 3arOTOBOK W OTAEIBHBIX OIMEPAIMii TEXHOJOTHYESCKUX
IPOIIECCOB KPYMHOCEPUHHOTO M MACCOBOTO TPOU3BOJICTBA, a HMHOTIAA - IS
HanboJIee OTBETCTBEHHBIX JCTAJCH CEPUUHOTO U aXKe SAMHUYHOIO IPOU3BOICTRA.

B ycnoBHSX €IMHUYHOTO M CEPUMHOIO MPOM3BOACTB OOBIYHBIX J€Tajeil
CpEHE TOYHOCTH IJisi  ONpEAeNIeHHs OOIIMX M ONEPALMOHHBIX MPUITYCKOB
MOJIB3YIOTCS. HOPMAaTUBHBIMH TaOJIHUIIAMH MPUTTYCKOB [4, 5, 6, 7, ], T.e. UCMONB3YIOT
OIBITHO-CTATUCTUYECKHUI MeTOZ. HO M B 3THX cilydasiX HEOOXOAMMO KOPPEKTUPOBATh
3HAYEHUS MIPUITYCKOB B 3aBUCUMOCTH OT yCIIOBUI 00pabOTKHU.

3.1.5 Hcxoonvie oannsle 015 onpeoeieHus NPUnycKos

OO0uue NpUMyCKH HA MEXaHUYECKYI0 00pa0OTKy MOBEPXHOCTEH Mpu
MIPOCKTUPOBAHUU 3aTOTOBOK B OOJIBIIMHCTBE CIy4yaeB Ha3HAYAIOTCS OMBITHO-
CTATUCTUYECKUM METOJIOM IO COOTBETCTBYIOIIMM CTaHIAApPTaM.

HcxoaupIiMu JaHHBIMU B 3TOM ClTydae SIBJISTFOTCS YEPTEX U 00bEM BBIITyCKa
neranei. Ha ocHOBe uepTexa onpenesisitoT MaTeprall, Maccy, KOHPUrypamuio,
pa3Mepsl U IEpOXOBATOCTH MOBEpXHOCTEH netaneid. C yueToM oObeMa BbIITyCcKa 1
MAaCChI ONPEAEISIOT TUII POU3BOJICTBA U, COOTBETCTBEHHO METOJ MOJTYYCHUS
3arOTOBKH M BHUJI 3arOTOBUTEIBHOM TEXHOJIOTMYSCKOM OCHACTKHU. Takxke
YUYUTBIBAIOTCS KJIACC TOYHOCTHU 3ar0TOBOK, OCOOCHHOCTH KOHCTPYKIIUU
3arOTOBUTEJIBHON OCHACTKHU U IPYTUE MApAMETPHI IO COOTBETCTBYIOIIUM
ctangaptam. OO01Me NPUITyCKH U IOMYCKHU Ha pa3Mepbl 3ar0TOBOK YKAa3bIBAIOTCS HA
HX YepTEXKaXx .

HpOMe)KYTOLIHI)IG IMPUITYCKHU PACCUUTBIBAIOTCS KAK OIIBITHO-CTATUCTUYCCKUM,
TaK U paCYCTHO-aHAIIMTUYCCKUM MCTOdaMMU.

I/ICXOI[HBIMH JaHHBIMU B 9TOM CJIy4ac ABJIAIOTCA:

1. Yeprex AeTany ¢ TEXHUYECKUMHU TPEOOBaAHUSIMU;

2. YepTexk 3aroTOBKU C TEXHUYECKUMH TPEOOBAHUSIMU;

3. Texnonornyeckud  MapmipyT  (IIOCJIEIOBATEIBLHOCTh)  00pabOTKHU
TOBEPXHOCTEN JIETAIN;

4. TexHOIOrM4YeCcKu MaplIpyT ONepaluydid H3TOTOBJICHUS JeTalerd ¢

YKa3aHUEM CPEACTB TEXHOJIOTNYECKOI0 OCHAIICHHUS.
TeXHOJIOTMYECKNI MapILIPYT ONEPALIMN U3TOTOBJIEHUS JTAHHOU JIETAJIN TOJDKEH
OBITH pa3pabOTaH B COOTBETCTBUU C TUIOBBIM TE€XHOJOTMYECKUM MPOILIECCOM,
BBIOPAHHBIM U3 1TOcoOUs [3] WK APYTHX JUTEPATYPHBIX HICTOYHUKOB, UCXOJIS U3
reOMETPUYECKO (hOPMBI JETAIU U TUTIA TPOU3BOJICTBA.



Jy1st pa3pabOTKH TEXHOJIOTHIECKOTO MapIipyTa 00pabOTKH MOBEPXHOCTEH
JE€TaIN HYKHO:

a) YSICHUTh B TEXHOJIOTHYECKOM IPOIECCE MECTO OIEpalllii MpeIBapUTEIHLHOM
1 OKOHYATEJIbHON 00pa0OTKHM MOBEPXHOCTEH JIeTaNIU, CBEICHUS 00 YCTAaHOBOYHBIX
0a3ax Ha KaXJI0W ornepalyu, KOHCTPYKITUIO MPUCTIOCOOICHUN JJIs1 OTIPEICIICHHS
MOTPEIIHOCTH YCTAHOBKH Ha KaKJ0U OIepalium;

0) BeiOpaths MeTo/1pI OKOHYATETIBHON 00paOOTKH, HCXOIs U3 TOUHOCTU U
IIEPOXOBATOCTH TTOBEPXHOCTEH, 3aJaHHBIX HA YEPTEKE, YIUTHIBAS HATHUNC
TEpMOOOPaOOTKH U (OPMY HCXOTHOM 3arOTOBKH U3 CIIPABOYHOTrO mocodus [5];

B) BeiOpaTh HOMEpa KBAIUTETOB METOAOB 00paOOTKHU, MPE/IIECTBYIOLIUX
OKOHYATEIbHOMY METOAY.

ToyHOCT TIPU KAXKIOM MOCIIEAYIONIEM IEPEX0/Ie MEXaHUIECKOM 00paboTKU
MOBBIIIIACTCS Ha 2-4 KBaIUTETa IPU OOTUPOYHON M YepPHOBOH 00padoTKe 1 Ha 1-2
KBaJIUTETA TIPU YHUCTOBOM U OTAEIOYHON. PekoMeH IyeTcst mpuMeHsTh popmyiry (28),
COIJIaCyeMYIO C 3TUMH PEKOMEHALUSMH.

. 0,15IT;
T, =IT, +2 o8

r) OnpeaenuTh JOMyCKH Ha IIPOMEKYTOUHBIC pa3Mephl JIeTaIH 1i.; HA OCHOBE
HOMEpa KBaJIUTETa 1 HOMHHAJIBHOTO pa3Mepa KaxI0i MOBEPXHOCTH JCTAJIH 110 e
yepTexy [2raom. I11.1];

Rz, , Ra;4
1) OnpenenuTs 3Ha4€HUs TapaMETPOB LIEPOXOBATOCTEN U
nocJye 00pabOTKU UX METOAAMH, MPEIIIECTBYIOIIMMU OKOHYATETbHOMY METOY IS
HOPMAaJIbHOTO YPOBHS A OTHOCHUTEIBHON T€OMETPUUYCCKON TOUHOCTH [5]:

Rz, <0,2T, ,
CootHomrenuss Mexay Rau Rz [2]:

Ra,_, =0,25Rz, ,

¢) BeiOpaTh mpoMekyTOUHbIE METO/IbI 00PAOOTKU MOBEPXHOCTEH,
MPEAIIECTBYIONNE OKOHYATEIbHOMY METOTy 00paOOTKU B 3aBUCUMOCTH OT
KBaJUTETa U IMIEPOXOBATOCTH U3 CIIPABOYHOTO Imocoous [5].

(29)

, ipu Rz > 8 MkMm

, ipu Rz < 8 Mkm

[Tpu pacueTe MPOMEKYTOUHBIX MTPUITYCKOB aHATUTUYECKUM METOJIOM
He00Xx0aMMO 3anoaHuTh Tab. 1. [Ipu aToM 3anonHsr0TCS Tpadbl 0 HANMEHOBAHUSIX
METO/IOB 00pa0OTKH, BXOIAIINX B COOTBETCTBYIOIINE OTIEPAIIH M TEXHOJIOTHUYECCKUE
MePEeXObl U COOTBETCTBYIONIEH UM TOYHOCTH U MIEPOXOBATOCTA 00pabaTHIBAEMBIX
MTOBEPXHOCTEH, TOMyCKax Ha MPOMEXYTOUHBIC Pa3MEphI.

KpOMe TOI'O, BBOOATCA OOIIOJTHUTCIIBHBIC JaHHBIC:



a) I'nyouna oepekmnozo cnosa, 0ocmuzaemas Ha nPeOULeCmeyrouiux

OKOHYamenbHomy nepexooax hi.;.

JI71s1 MICXOTHBIX 3arOTOBOK ITyOHHA JIe(PEKTHOTO CJIOS ONpECsAeTCs U3
crpaBouHoro nocoowus [5] . Ilpuyuem, mus orauBok B ITI'® 3nauenust Rz + h
BBIOMparOTCs U3 Ta0J1. 2. IS OTIIMBOK B KOKHJIb INIyOHHA Ae(eKTHOTO ciios h u3
TaOJI. 3, U1 IITAMIIOBOK IIEPOXOBATOCTh R, M riyouHa nedekrHoro cios h uz taou.

4.,

Tabmuma 2.

KauectBo moBepxHocTH OTIUBOK (R, + h, MKkM), monydeHHbIX TuTheM B [1I'® mnpu
MalTMHHON OPMOBKE 10 METAJUIMYECKUM MOJIETISIM

Marepuan HauGomnpimuit pazmMep OTIMBKH, MM
ORI TTo 500 Cs. 500 10 1250
Yyryn 400 600
Craib 300 500
Tabnuua 3.
['mybuna nedexTHOro ciiosi Ha TOBEPXHOCTH OTIUBOK, JOCTUTAEMOE JINTHEM B
KOKUJIb
Marepuan OTIMBKA h, Mkm
Uyryn 300
Cranb 200

Tabmnura 4.

KauecTtBo IMOBCPXHOCTH ITOKOBOK, N3I'OTOBJICHHBIX IITaMIIOBKOM

Macca oKOBKH, KT R, h
MKM

1 2 3
o 0,25 80 150
Cs. 0,25 o 4 160 200
Cs. 4 o 25 200 250

Okonuanue TaoII. 4.

1 2 3

Cg. 25 1o 40 250 300




320 350
CB. 40 no 100

Cs. 100 o 200 400 400

[Ipumeyanue. TOYHOCTH TMOKOBOK, M3TOTOBIISIEMBIX IITAMIIOBKOM,
pernamentupyetrcs 'OCT 7505-89. 3nauenust Rz B Tabnuiie gaHbl moclie
NECKOCTPYHHON 00pabOTKH MOBEPXHOCTEH MOKOBKH WM TPABICHUS; MPHU
npoOecTpyiHON WK apodeMeTHOM 00padboTke Rz mpunumath paBHbIM 400

MKM HE€3aBHCHUMO OT MacCChI IIOKOBKH.

Jnst ormuBok B [II'® riryOuHa nedexktHOro cinost h paccunThIBaeTCs 110
dbopmyre:
h=(R,+h)-R, (30)

rae R, — mepoxoBaToCTh MOBEPXHOCTH HA YEPTEKE OTIIMBKH [5].

JInst MEeTOIOB MEXaHWYECKON M TepMHUYECKON 00paboTku 3HaveHue h
BBIOMpacTCs U3 crpaBouHoro nocodus[5]. Hanpumep, nedekTHBIH o pH 3aKalke,
CBSI3aHHBIE C U3MEHEHUEM XUMHUYECKOTO COCTABA U MOSBJICHUEM OKAJIMHBI MOYKHO
npuHATH paBHBIM 50+100 MKM.

0) Ilpocmpancmeennvie OMKIOHEHUS 3020M 060K, 603HUKAIOWUE HA
npeouwiecmeyiouux OKOH4ameabHoMy nepexooax.

JIns1 BICXOTHBIX 3aTOTOBOK MPOCTPAHCTBEHHBIE OTKIIOHEHUS ONPEACISIOTCA 10
COOTBETCTBYIOIIUM CTaHJapTaM, CIipaBOYHUKaM [5, 6, 7, 8], 1 u3 mpunoxeHus 2.

J171s1 OTJIMBOK B COOTBETCTBUU CO CTEMEHbIO KOPOOJICHUSI, YKa3aHHOM Ha
YepTeKe OTIMBKU MPOCTPAHCTBEHHBIMHU OTKJIOHEHUSIMU SBJISTFOTCS JOMYCKHA (POPMBI
U PACIIOIOXKEHHUS JIEMEHTOB OTJIMBKH (Ta0:1.5.).

Tabnuma 5.
IIpocTpaHCTBEHHBIE OTKIOHEHHS POPMBI M PACIIOJIOKEHHUS OTIMBOK
HomunanbhbIii Jlomyck OopMBbI U pacrionoKeHus: 3IEMEHTOB OTIMBKH, MM HE
pasmMep OoJiee 17151 CTETeHe KOpOOIeHUs OTIUBKU

HOopMupyemoro | 1 2 3 4 5 6 7 8 9 10 | 11

ydacTka

no1250,12 0,16 | 0,20 | 0,24 | 0,32 | 0,40 | 0,50 | 0,64 | 0,80 | 1,00 | 1,20

Cs. 125 no 160 | 0,16 | 0,20 | 0,24 | 0,32 | 0,40 | 0,50 | 0,64 | 0,80 | 1,00 | 1,20 | 1,60

Cs. 160 o 200 | 0,20 0,24 10,32 |0,40|0,50 | 0,64 |0,80|1,00 1,20 | 1,60 | 2,00

or}

Cs. 200 o 250 | 0,24 /0,32 10,40 | 0,50 | 0,64 | 0,80 | 1,00 | 1,20 | 1,60 | 2,00 | 2,40

Cs. 250 no 315 | 0,32 0,40 | 0,50 | 0,64 | 0,80 | 1,00 | 1,20 | 1,60 | 2,00 | 2,40 | 3,20




J1714 TOKOBOK, ITOJTYYEHHBIX IITAMITOBKOU ITPOCTPAHCTBEHHBIMU
OTKJIOHEHUSIMH SIBJIAIOTCS: CMEIIEHHUE M0 TIOBEPXHOCTH Pa3beMa IITaMIoB A, (Ta0lL.
6.), a TaKKe U30THYTOCTh, HETIOCKOCTHOCTh W HETIPSMOJIMHEHHOCTh MOKOBKH A,,,
(Tabin.7.), onpeaensieMbIX B 3aBUCUMOCTH OT KJIacca TOYHOCTH, MacChl U
HanOOJIBIIIETO pa3Mepa MOKOBKH, YKa3aHHBIX Ha €€ YepPTE’kKe U BHUJIa IIOBEPXHOCTU
pa3zbeMa mTama.

Tabmnura 6.

CMelleHre MOKOBOK M0 TUIOCKOW MTOBEPXHOCTH Pa3beMa IITAMIIOB Ay,

Macca 1mokoBk#, CwmenieHue 1Mo NOBEpXHOCTH pazbeMa IITaMIia Jis KIacCoB
KT TOYHOCTH
T1 T2 T3 T4 TS
o 0,5 Bxitou. 0,1 0,1 0,1 0,1 0,2
Cs. 0,5 10 0,1 0,1 0,1 0,1 0,2 0,2
Cs. 1,0 oo 1,8 0,1 0,1 0,2 0,2 0,3
Cs. 1,8 0o 3,2 0,1 0,2 0,2 0,3 0,3
CB. 3,2 10 5,6 0,2 0,2 0,3 0,3 0,4
Cs. 5,6 10 10,0 0,2 0,3 0,3 0,4 0,5
Cs. 10,0 mo 20,0 0,3 0,3 0,3 0,4 0,5
Cs. 20,0 no 50,0 0,3 0,3 0,4 0,5 0,6
Tabnuua 7.
N30rHyTOCTH M OTKJIOHEHHUS OT IJIOCKOCTHOCTH Y MPSMOJIMHEUHOCTH ITOKOBOK Au3
Haubonwiuii pazmep MN30rHyTOCTH U OTKJIOHEHHUS OT MIIOCKOCTHOCTH U
ITIOKOBKH, MM MPSAMOJIMHEWHOCTH 11 KJIACCOB TOYHOCTH
T1 T2 T3 T4 TS
o 100 BxJIrOY. 0,1 0,2 0,3 0,3 0,4
Cg. 100 oo 160 0,2 0,2 0,3 0,4 0,5
CB.160 o 250 0,2 0,3 0,4 0,5 0,6




Cg. 250 o 400 0,3 0,4 0,5 0,6 0,8

Cg. 400 o 630 0,4 0,5 0,6 0,8 1,0

B o6miem cirydae npocTpaHCTBEHHbIE OTKIOHEHUSI POPMBI ITOKOBOK :

AZn _ AcM + AI/IS
(31)
ITpu pacyere NpuUITyCKOB JUIs IIOKOBOK BaJIOB (IIEPBOM I'PYIIIIBI) IIPH
IITaMITOBKE IIJIAIIMs B OTKPBITHIX IITAMIIAX:

a) I AMaMETPAIIbHBIX Pa3MepOB (BHYTPEHHUX U HAPYKHBIX) IPUMEHSIETCS
opmyia (31) B mosHOM 00BbEME
pMy

0) s pa3mepoB 1o aymae A, = 0.

[Ipu pacuere IpUITYyCKOB JIJIsi TOKOBOK, IITAMITYEMBIX B TOPEIL: 3yOUaThIX
KOJIEC, CTAKAHOB, BTYJIOK (BTOPOM TPYIIIbI):

a) TIPY IITAMIIOBKE B OTKPBITHIX IITaMIIaX: IS JUAMETPaIbHbIX pa3MepoB A,
=0, a 1151 oceBBIX A, = 0.

0) Tpu IWTaMIOBKE B 3aKPBITHIX IITAMITAX: JIJIsl HAPYKHBIX AUAMETPAIbHBIX
pa3mepoB Acu = A,; =0, a U1 BHYyTPEHHUX JUAMETPaTbHBIX Auz= 0 u 1is
BBICOTHBIX pa3mepoB 4., = 0.

[IpocTpaHCcTBEHHBIE OTKIOHEHUS MMPOMEKYTOUYHBIX 3arOTOBOK MTOCJIE METOJIOB
MEXaHUYECKOM 00pabOTKU PACCUUTHIBAOTCS JJII HOPMAJIBHOTO YPOBHS A
reOMETPUYECKON TOUHOCTH [5] o dhopmyre:

Az_ 1 :0’6Ti—1

(32)

[Tocne oneparu TepMO0OPAOOTKH (3aKAJIKH ) IPOCTPAHCTBEHHBIC
OTKJIOHEHUS MPOMEKYTOUHBIX 3arOTOBOK OMPEAEIISIIOTCS pACUETOM Ha OCHOBaHUU
pPEKOMEHIaIusl CIIPaBOYHMKOB [5, 6, 7, 8].

Hanpumep [5], npu U3roToBiIeHUN AeTalei U3 MOKOBOK MPHU pacyeTe
MPUITYCKOB Ha 00Pa0OTKY TOPIIEBBIX MOBEPXHOCTEN JIeTaliel TUIlA TUCKOB
OTKJIOHEHUS MOCJIe TEPMUUYECKON 00pabOTKH PEKOMEHIYETCSI MPUHUMATh PaBHBIMU
0,8 mxm Ha 1 MM IUIUHEL.

8) Ilocpewunocmov ycmanoséku Ay HAXOIUTCS paCYETOM JUIsl KaKIOH
oTiepaliu, UCXOIs U3 MPUHATON YCTAaHOBOYHOM 0a3bl A€TaIM U KOHCTPYKITUU
HA3HAYAEeMOTO JUIsl BBITIOJTHEHUS OTIepaIliy MTPUCTIOCOOTICHHUS.

Crnenyer ydecTb, 4yTO Mpu 00pabOTKE MOBEPXHOCTH HA OAHOW ONEPALMH 32
HECKOJIBKO TIEPEX0/I0B, MOTPEIIHOCTh YCTAHOBKU PACCUUTHIBACTCS TOJIBKO JJISI
NEPBOro NEPEexo/1a, T.K. 3ar0TOBKA MOTOM HE MEPEeyCTAHABIMBAETCSI.

ITpn ykpyIHEHHBIX pacdyeTax IPHUITyCKOB INOIPEIIHOCTh YCTAHOBKH Ayj MOKHO
OIpEeIeNIATh U3 CrpaBoyHuKa [5, Tadm. 12-17].




3.1.6. Onpeodenenue npunyckoe pacuemHno-aHaiumuyecKum Memooom
[Tocne onpeneneHus UCXOIHBIX JAHHBIX JUIsl pacueTa HY>KHO:

1. Onpenenuth 3HaYCHUE PACUETHOTO (TaPaHTUPOBAHHOTO) MUHUMAIIEHOTO
min
Z ip .
NpUITyCKa JUISL BCEX OTIepaInii ¥ MePeX0/J0B U3TOTOBIICHUS 3aIaHHBIX
HOBEpXHOCTEH 10 popmynam (24-27).

[Tpu pacuere npumycka Ha onepanuio nM(oBaHus mocie TepMooOpadOTKH
HYXHO YYUTHIBATh 3JIEMEHTHI PUITyCKa Ha OTNEpallui TEPMOOOPAOOTKH U ONIEpaIlUH
IpeIecTBYIONIeH onepanuu TepMooopadboTku. [Ipruem 3HaueHne riryOuHbI
nedexTHoro cnos (50-100 MKkM) ydUTBIBaETCS TOJIBKO MPH 3aKaJIKE HA BCIO TITyOUHY
CTaJIbHOM 3arOTOBKH, €CJIM ITyOrHA 1e(h)eKTHOTO CJI0S Ha OTepaluu
IpeIIIeCTBYIOLIEH 3aKajJKe MEHBIIIE 3TOr0 3HaUeHus (ecau OoJblIe — TO
YUUTBIBAeTCS IIyOHHA Je()EKTHOTO CIIOS MOCJE ONepaluu, NPEIIeCTBYIOLICH
3akanke). ' myOuHa neeKTHOro ciosi Ha onepanuu TeEpMooOpadOTKU He
YUUTBHIBACTCS TIOCJIE [IEMEHTAINH U 3aKAJIKH, a TAKXKe MOCJIE IEPBOTO
TEXHOJIOTHYECKOT0 ePeXo/ia AJIsl 3aT0TOBOK M3 KOBKOTO M CEPOr0 YyTyHa U I[BETHBIX
CILJIABOB.

2. PaccuuTath npeqeabHble 1 HOMUHAJIbHBIC 3HAUEHUS ONEPAllMOHHBIX
pa3MepoB, MpUMEHsS TaHHbIE Ta0. 1.

HpI/I PaCUuCTC IPCACIBHBIX PA3MCPOB HUCIIOJIIB30BATh (1)OpMy.]'II>IZ
a) Ha IIOCJICAHCM TCXHOJIOTHYCCKOM IICPCXOOC

— Tipu 00pabOTKE OTBEPCTHIA:

max _ pMmax
Dip _DIl

(33)
D™ = D™ —TD, (3)
— npu 06paboTKe Basa:
p =0a (35)
d™ =d™ +Td, (36)

0) Ha OCTAJIBHBIX TEXHOJIOTHYECKUX MEepexoaax:
— TIpu 00pabOTKE OTBEPCTHUS:

max _ [ymax _ o min
-1p — Di 2le (37)

irﬂn = ir_nlax _TDi—l (38)



— pu 00paboTKe Baa:

= d 42z )
diﬁ; =d}" +Td;, (40)

[Ipu pacuere HOMUHAIBHBIX Pa3MEPOB UCTIOIB30BATH (POPMYIIBI:

— TIpu 00pabOTKE OTBEPCTHUS:

HOM __ [ Mmax
D3ar - D3ar o ES3ar

(41)
DiHOM _ Dimin )
— pu 00paboTKe Baja:
A, = d!Zi” +el,, (43)
diHOM — dimax (44)

He cinenyer HoMUHaNbHBINA pa3Mep AETald, 3aJJaHHbII Ha YepTeXe MyTaTh C
HOMUHAJIBHBIM OTIEPAIIMOHHBIM Pa3MepOM, PACCYMTAHHBIM 0 hopmynam (42) u (44).

OKpyryieHUE MOTYYEHHBIX PACUETOM 3HAYEHUN MAKCUMAJIBHBIX U
MUHUMAJIBHBIX OMEPAIIMOHHBIX Pa3MEPOB MPU 00pabOTKE OTBEPCTHS, a TAKKE
MUHUMAJIBHBIX OMEPAIIMOHHBIX Pa3MEPOB MPU 00pabOTKe Bajia MPOU3BOIUTCS ITyTEM
MIPUBECHUS B COOTBETCTBUE MOPSIKA 3HAYAIIUX TP pa3mMepa ¢ MOPSAKOM
3HaYaIUX MUQp JOMYCKOB, HA3HAYEHHBIX HA N3TOTOBIIEHHUE ITUX PA3MEPOB:

JUIS. HAPYKHBIX Pa3MEpPOB — B CTOPOHY YBEJIUYECHUS;
JUIl BHYTPEHHUX Pa3MEpPOB — B CTOPOHY YMEHBILICHUS.

(Ecnu B pe3ynbTaTte OKpyIJIEHHs B MPOTUBOMOJIOXKHYIO YEM PEKOMEHYETCS
CTOPOHY OIIMOKHU OKPYTJIEHUS COCTaBAT MEHbIIE 5% OT I0IyCcKa, TO MOYXHO
OKPYTJIUTh TAKUM 00pazom).

3. Onpenenuts mpeneabHbIe © HOMUHATBHBIE 3HAYCHUS MTPUITYCKOB 10 OMEPaIisIM
(mepexoniam), UCNOJIb3YA JaHHbIE Ta0a. 1 mo popmynam:

— npu 00pabOTKE OTBEPCTHUSA:
HOM __ [ HOM HOM
2zi " =07 =Dy (45)

max max min
22y =Dy - i1 (46)



2 mln Dmln . _max

-1 (47)
— 1ipu 00paboTKe Baa:
HOM ___ HOM HOM
27, —d, (48)
max A max min
2z;7 =d; —d (49)

Zz_min _ m|n dmax

i (50)
ZZHOM
4. Onpez[eJme HOMUHAJIbHOE  ( ) U TOpeAcibHbIE 3HAUYCHUS
2 z] max m in
( ) oO1ero npumycka Ha 00paOOTKy HUIUHIPA, UCTIONB3YS JaHHBIC
Tabn. 1 mo (bopMynaM'
HOM _ Z 2 Z HOM
, (51)

mln Zzzmln
=1 , (52)

rje N — 4uciio onepamui (mepexo10B) MEXaHUUECKO 00pabOTKH.
Ecnu norne gomycka Ha 3aroTOBKY OJIHOCTOPOHHEE, TO:
— Ipu 00pabOTKE OTBEPCTHUS:

225" =225 +TD, 53)

— npu 00paboTKe Baja:

max HOM
22, =225 " +Td I (54)

Ecnu none nonmycka Ha 3aroTOBKY JBYXCTOPOHHEE, TO:
— Ipu 00pabOTKE OTBEPCTHUS:

220" =225 + El . +TD,
— ipu 00paboTKe Baa:
max HOM

5. TlpoBepuTh MpPaBUIBLHOCTH BBIMOJHEHHBIX PAaCYETOB, UCIOJIB3YS JaHHBIE
Tabn. 1 nans pa3MepHbIX Ieneid, 0003HAYEHHBIX ABYMsI CTPEIKaMH Ha pHUC. 5 1O
dbopmysam NMOJy4eHHBIM Ha OCHOBE pELICHUs

(55)



— pu 00pabOTKE OTBEPCTHSL:

2z _ 2z _TD. +TD, ,

(57)
: n
271X _ymin _ ST
i=1 (58)
— 1pu 00paboTKe BajIa:
ZZimaX - ZZimm :le +Tdi_1 (59)
27¢™ - 223" = Td, 0)
i=1

3.1.7. Ilpumep onpedenenue npunycka paciemHo-aHaIumudecKum memooom

B kxauecTBe npumepa mpuBeeM pacueT mpuIlycka ajis 6a30BOTro AuameTpa

—0.06
@5269(_ 0.13 4j C MapaMeTpoM IepoxoBaTocTi Ry = 1.6 MkM Ha

MOAIIMUITHUKOBOM KpBIMIKE (pHC.S).

1.  Haswauum  mexuonozcuueckuu — mapuwipym  (Rocie0os8amenbHOCmu
obpabomku) nosepxHocmu 8aud.
Jlns HanexxHoro obecnieueHus TouHocty [TY kBanurera n mepoxoBaTocTu
noBepXHOCTH Ra = 1.6 MKM B KauecTBe OKOHYATEIBHOIO METOa 00pabOTKH
BBIOMpaeM npeaBapuTenbHoe nuMdosanue [5,1admn. 4,¢.9].

OnpenenuM KBaJUTET, TOYHOCTh KOTOPOTO JOJDKHA OBITh oOecreyeHa
METOJIOM  OOpa0OTKHM  OTBEPCTHS,  MPEAUICCTBYIOIIUM  MPEABAPUTEIHLHOMY
nudosanuto (61):

0159 __
T, =9+2°%° =T11

Bri6upaeM ToueHHe MOTYyYUCTOBOE MM OJHOKPATHOE, KOTOpOE 00ecreunBaeT
touHocTh IT11 kBanmureTa [5,1a6:1. 4,¢.8].

OmnpenenuM KBaJIUTET, TOYHOCTh KOTOPOTO JOJDKHA OBITH 00ecreueHa MeTo1aM
00pabOTKH OTBEPCTHS, TPEALIECTBYIOLIUM MOJTYYUCTOBOMY TOUEHHIO

IT =11+ 2"~ IT13

lemcr.p
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Puc.5. Ueprex NOAMMIHUKOBON KPBILIKH.

BriGupaem uepHOBOE TOUEHHE.

OnpenenuM KBaJUTET, TOYHOCTh KOTOPOTO JIOJDKHA OBITH 0OecIieueHa
METOIOM 00pabOTKH OTBEPCTHS, MIPEAIICCTBYIOIIUM YEPHOBOMY pacTauMBaHHUIO



IT =13+2°"" x IT19

HpqepH.p

Tounocts IT19 kBamMTETa MOKHO 00ECTICYUTH 3aTOTOBUTEIIHHBIN OIepaleit —
JINThEM B KOKUJIb.

OkoHYaTEeNbHBIN MapUIPyT METOJIOB U3TOTOBJICHUE OTBEPCTHUSI:

0.  Jluree B kokmib — (=IT19).

1 UYepnoroe Touenue (IT13).
2. [TonyuucroBoe Touenue (IT11).
3

[IpenBapurensHoe nutudosanue (IT9).

Ecau Bam 3a/laHa ITIOBCPXHOCTH KPLBIIIKHU C 0a30BBEIM AUaMCTPOM, HAIIpUMCED,

—-0.10

52d11| — 0.29 | € IEPOXOBATOCTBIO Ra=1.6-2.5MkM, 1 Ha HeH 3a/1aHa KaHABKa I

BBIXO0/1a NUTH(POBATIBLHOTO KPyTa, TO, B KAYECTBE OKOHYATEILHOTO MET0/1a 00paboTKH
HY’KHO BBIOpaTh MeTOJ 00pabOoTKU- NUTH(POBAHUE MPEIBAPUTEIBLHOE. DTUM METOJIOM
obOecrnieunBaeTCs Mo JaHHBIM clipaBouHuKa [5,1a0. 4,¢.9] IT9 kBanuteT TOYHOCTH, a
IT11- Tem Gonee, u ycToiunBO obecmeunuBaeTcs mepoxoBatocTh Ra=6.3-0.4mkmM.
Toraa TouHOCTH METO/1A, PEIECTBYIOIETO NPEABAPUTEILHOMY HUTH(POBAHUIO
oyznet 1T13- momy4ucToBO€ UK OJTHOKPATHOE TOUeHHE ( mepe] nuTudoBaHuEeM
HOBEPXHOCTh JOJKHA OBITH O0JI€€ YMCTasl, YEM M1OCIIE YEPHOBOTO TOUEHHUS), @ EMY

6YII€T MpcaAmcCTBOBATL 3aI'OTOBUTCIIbHAA OIICPAIUA-INTHC B KOKHJIb C TOYHOCTBIO
IT19.

[Iponomxum paccMaTpuBaTh PEIICHUE 3a/1a4u JJI BBIOPAaHHOTO MpUMepa.

B cooTBeTcTBUsAME ¢ pekoMeHaarusamMu |3, Tabi. 9] TumoBoro
TEXHOJIOTHYECKOr0 MapuIpyTa o0padoTKa KPBIIIKH MPEABAPUTEIILHOE U YUCTOBOE
TOYEHUE MTOBEPXHOCTU AUaMeTpoM 49€9 HyKHO POU3BOAUTH Ha BTOPOM TOKAPHOMN
ornepanuy, a nuM(oBaHUEe Ha MOCeIHEed NUIM(OBAILHON ONepaluy.

2. Paccuumaem npunycku na o006pabomkKy u npeoeivHvle pasmMepbl No
nepexooam ougghepeHyuposanHo.

2.1. Tlonwp3ysch 4epTEKOM JeTaau, M MapupyToM OOpadOTKH LMIJIMHIpA
(¥52e9 3anmieM B pacueTHYIO KapTy (Tadi. 1) TEeXHOJIOTHIECKHEe METOAb 00pabOTKH
B COOTBETCTBUU C ONEPALUAMU U IEPEXOJAMHU B TIOPSIKE UX BBITTOJIHEHUS.

2.2. Onpenenum IOIyCKHA HA MPOMEKYTOUYHBIE pa3Mephl IETAIIN:

a) JUIsl OTJIMBKH (pHC.6) TOMYCK MOCAJT0YHOTO IIUIHHIPA,

Td,, =1000(*%)

—-500/ MKM,
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Puc.6. YUepTex OTIAMBKY KPBILIKH.

0) st uepHOBOTO TOUeHUS [5,Tabm. 4,¢.8] mo 1T13 B mHTEpBase pa3MepoB OT
50 mo 80 mxMm, TD; = 460MKM,

B) JUTSI TTOJTyYUCTOBOTO ToueHus [S5,1adi. 4,¢.8] mo IT11, TD, = 190 mxm.



T) AJIs IpeABapUTENLHOTO NUTU(OBaHUS C yepTexa aeranu (puc.5), TD; =
T4mrm.

2..3. Onpedenum 3nHavenuss napamempa wepoxosamocmu R, docmueaemozco
nocie nPoMeNCYMoUHbIX Memooo8 00pabOmKU.

a) IIOCJIC JINThA C YCPTECIKA OTIIMBKHU (pI/IC6)
Ra3a2 = IOMKM, a RZ3ar = 4 ) Ra33a — 4 .10 - 4OMW,

0) mocie 4epHOBOTO TOUCHUSI:
R, <0,2-TD1 <0,2-460 <92 mxm,
Brei6upaem cranmaptHoe 3HadeHue [2,1abm. [13.2] R,y = 80 mxwm,
B) TIOCJIC TTOJTYYMCTOBOTO TOYCHUSI:
R, <0,2.TD2 <0,2-190<14,8 = 38 mxm
BeiOupaem crangaptHoe 3Hauenue [2,1a0m. [13.2] R, = 32 MKk,
I') TIOCJIe TIPEIBAPUTEIILHOTO MUTH(OBAHHS C UepTexka aeTanu (puc.S),
Ra = 1.6 mxm, a u mo dpopmyse (30)
R,;s=5-Ra=51.6 =8 mxm.

2.4. Onpedenum 3Havenus 2nyoUHbl 0egh)eKmHo20 Closl, NoIYYAemMo20 nocje
NPOMENCYMOYHBIX MEMOO08 0OPAOOMKIU.

a) TOCJIC JIUThS B KOKWJIb JJIs 3arOTOBKH M3 uyryHa: h,,, = 300mxm,
0) rmocJie yepHOBOTro ToYeHus [5,Tadu. 4,c.8]

h; = 90 mkM (B3s1TO cpeaHee 3HaueHne u3 uHTepBaia 120-60 MM 1is
touHocTH IT13 kBanuTeTa),

B) IOCJIE TOJIyYUCTOBOIO TOUeHus [5,Tabn. 4,c.8],

h, = 20 mkm (B3TO MeHbIIIee 3HaYeHHE T nHTepBayia 30-20 MKkM au1s
toyHocTH [T11kBanuTera),

2.5. Onpedenum 3uauenus npOCMPaAHCMBEHHBbIX OMKIOHEHUL UCXOOHOU U
NPOMENCYMOYHBIX 3A20MOBOK

a) MPOCTPAHCTBEHHBIE OTKIOHEHUS (DOPMBI OTIUBKU MPH CTEIICHU
KOpOOJIEHUS OTIMBKU-4, U JUaMETPEe HOPMUPYEMOTO ydacTka 10125mMm (Tadi.s):

Ay =0,24vm =240 MKM .

0) MPOMEKYTOUYHOU 3aTOTOBKH TOCJIE YEPHOBOTO TOUCHMS,

A;, =0,6-TD, =0,6-460 =276 ..

3ai



B) IPOMEKYTOYHOM 3arOTOBKH MOCJIE NOJyYHCTOBOIO TOUECHHS,

A, =06-TD,=0,6-190=114

2.6. Onpedenum 3HaueHuss nocpeuHocmell YyCmaHo8KU 3a20MoBKuY Ha
onepayusix u nepexooax obpabomxu 3a20moeKu

a) Ha Mepexo/ie YePHOBOTO TOUCHUS MMPU YCTAHOBKE B TPEXKYJIAYKOBOM
CaMOTICHTPUPYIOIIEM MaTPOHE 3arOTOBKH, OTIUTON B MOCTOSTHHYIO (hOpMY TIPU
nuametpe 6a3wl cBbitie 80 70120MmMm [5,1abm. 13,c.42]

IOrPEIIHOCTh YCTAHOBKU B paJiialIbHOM HarpasieHuu, Ay; = 300 Mkm;

6) IIpH NMCPCXOAC IMOJIYIYHUCTOBOI'O TOUYCHHUA, BBIIIOJIHACMOM Ha OHHOﬁ
TOKapHOﬁ o1Icpanuu € rnepexoJ0oM 4CPpHOBOI'O TOUCHUA, Ayg = 0, TaK KaK
34roTOBKa HC IICPCYCTAHABINBACTCA,

B) IIPH MPEABAPUTENBHOM HUIM(OBAHUYU 3arOTOBKH, YCTAHOBJIEHHOM B
MeMOpaHHOM matpoHe [5,1adi. 12,c.41] morpenHoCcTs YCTaHOBKHU B PaIUAJIbHOM
HaIlpaBJICHUU

Az = (3-38) = 6 mxm.

2.7. Paccuumaem 3Ha4eHus MUHUMATILHO20 (2APAHMUPOBAHHO20) NPUNYCKA

27

Imin (26):

a) IS YCPHOBOT'O TOUCHUA

2z, = 2(R23ar +h,, + \/ Ay, +AY; ):

= 2(40 + 300+ \/ 240% +300° ): 2-124=1448 ..,
ZZlmin =1450Mxm

0) JIJ1s1 TOTyYHCTOBOTO TOUCHHUS
_ 2 2| _
2z, = Z(Rz1 +h + \/AZl + Ay, )_

= 2(80+90+\/2762 +o)= 2446 =892 ...,

B) JJI PEABAPUTENBHOTO NITU(POBAHUS

2z, = Z(Rz2 +h, + \/AZ22 + Ay? ):

min

~ 232+ 20+ V1147 + 67 )=2.167 =334 ,,,



2.8. Paccuumaem npeoenvbHble U HOMUHATbHbIE 3HAYEHUS ONEPAYUOHHBIX
pazmepos yurunopa no gpopmynam (35, 36, 39, 40, 43, 44), ucnonv3ysa oannvle maoi.
1.

d min
ip
OKpYTJIIEM /0 TocienHerd 3Hadamed mudpel momycka. OKpyTJICGHHBIE 3HAYEHUS
d min
ip
pa3MepoB.
a) I71sl IPeIBapUTENHbHOTO NUTH(OBAHUS

s =d™" =51.866 . d;"" =51.866 MM .
d™ =dy™=d™ +Td, =51.866+0.074 =51.940 Mm -

0) 715 TTOJTyYUCTOBOTO TOUCHHMS

dyp' =d™ + 223" =51.940+0,334 =52.274 mm_

PacueTHpie 3HaYeHUS MHHHMAJIBHBIX OIICPAIIMOHHBIX PasMCpPOB

d max d nom
HCIIOJIB3YCM IJII pacdCTa i W HOMHUHAJIBHOT'O OIICPAIMOHHOIO i

dy™ =d)" =d)™ +Td, =52.274+0.190 =52.464 Mm _

B) JUISl YEPHOBOT'O TOYECHUS

dp" =d)™ + 221" =52.464 +0.892 =53.356 Mm_

2p
d™ =53.36 Mu
4™ = dr = d™ +Td, =53.36 +0.460 = 53.82 MM

T') IJIs 3aTOTOBKHU
dy =d™ +22)" =53.82+1.450 =55.27 mm
Ao

MOTPEIIHOCTU MPU ATOM He BHOCUM: 55.3— 55.27 = 0,03, yTo cocTaBiseT OT AOMMycKa

3arotoBku Bcero (0,03/1.0)100% = 3 %),

d™ =d™ +Td,, , =55.3+1.00=56.3mm

=55.3 MM (oxpyrisieM B MEHBIIYIO CTOPOHY, T.K. OOJIBIION

d*" =d™ tei =553+05=558MM



Pe3ynbratel pacuera 3anuiem B Ta0. 1.

2.9. Onpeodenum npeoenvhvie U HOMUHANbHbIE 3HAYEHUS NPUNYCKO8 NO
onepayusim, ucnoav3ysa oopmynvt (48, 49, 50) u oannvie maon. 1:

a) Ui IPeIBApUTENBHOTO NUTU(HOBAHUS

277" = 42" — d°* = 52.464 — 51.940 = 0,524 MM = 524 MKM
2z;nax = d™ —d™ =52.464—51.866 = 0,598 MM = 598 MKM
M =M g™ = 52.274-51.940 = 0,334 MM = 334 MKM

0) JIs1 TOTyYNCTOBOTO TOUCHUS

22 = d" — d}*" = 53.82 — 52.464 =1.356Mm = 1356 MKkM
2 X =d™ —d™ =53,82 —52.274 =1.546m =1546MKM
22" =d™ —dJ™ =53.36 —52.464 = 0.896 MM = 896MKM

B) AJIs1 YCPHOBOI'O TOUCHUA

20 = " — (" = 55.8 —53.82 = 1.98 MM =1980 MkM

3ar

22{"‘”‘ d™ —d™ =56.3-53.36 = 2.94 MM = 2940 MxM

3ar

M = g™ _ g™ = 553-53.82 =1,48 M = 1480 Mxm

3ar

Pe3ynbratel pacyera 3aHectu B Ta0m. 1.

HOM max min
2.10. OnpenenuM HOMUHAIBHOE 220 (51) u mpenenbHBIC (220 22 )

3HA4YEeHUs OOIIETo MPUITycKa Ha 00pabOTKy OTBEPCTHS, UCTIONB3YS (hOPMYJIIbI (54 52)
Y JaHHbIE TaoI. 1.

3
22, = Z 22" =524 41356 +1980 = 3860 Mmxm

3
270%™ = 22, +es, +Td, =3860+500+ 74 = 4434 Mmxm

229" = 27™ =1480+896 +334 = 2710 mxm_



Pesynbrathl pacuera 3aHOCHUT B Ta0Jl. 1 B CTPOKY «OTJIMBKaY.

4.7. TlpousBemeM TMPOBEPKY TMPaBUIBHOCTH BBITIOJHEHHBIX PAaCUETOB,
ucnoas3ysa Gopmyny (58) u nanueie Tad. 1:
a) JUTsl YePHOBOTO TOUYCHHSI

22 —2z™ =Td, +Td

1940-1480 = 460+1000,
1460=1460,

0) 715 TTOJTyYUCTOBOTO TOUCHUS

max min
1546-896 = 190+ 460,
650= 650

3ar ,

B) JIJI1 YUCTOBOTO NITU(OBAHUS
max min

598-334 = 74+190,
264 = 264,

T') IJ1s 3aTOTOBKHU

27g™ —2z," = Td,
T

4434 — 2710= 1000+ 460 + 190+74 ,
2724 = 1724

[TonyyeHHble TOXIOECTBa NOATBEPKAAIOT IMPABUIBHOCTH  BBIMNOJHEHHBIX
pacyeToB.

2.11. Bo3pMeM c uepTexa 3aroToBKH (puc.6) 0OAHOCTOPOHHUN HOMHUHAIBHBIN

MPUIYCK Ha 00paboTKy muiuHaApa J52e9 pacCuuTaHHBINH CTATUCTHYECKUM MTyTEM.
HOM  __
OH paBeH %sar or — 1. mm , 4 IBYXCTOPOHHUHU MPUITYCK

HOM
27 =2-1=2Mm
3ar cCr .
2.12. CpaBHUM HOMHUHAJIbHbIE 3HAYEHUS MPUIYCKOB IPU  pacyeTe
HOM HOM
nuddepeHIUpOBaHHBIM CLIOCOOOM 33T 1 CTAaTUCTUYECKUM 33T CT



AZ = 27" — 27" =2 -386=—1.86MM

3ar = 3ar cCr
BbIBO: cpaBHEHME MTOKA3bIBAET, UTO MPUITYCK, HA3HAYEHHBIA CTATUCTUUYECKUM
NyTeM MEHbIIIE NpPHUIyCcKa JJs BBIOPAHHBIX YCJIOBUH, UYTO MOXET IPUBECTU K
MOSIBJICHUIO ~ HEOOpaOOTaHHBIX  y4YacTKOB  IOBEPXHOCTH  (YEPHOBHMH), W
COOTBETCTBEHHO OpaKy JieTaju.

3.2. Hcxoonwte oannote

WcxomHble TaHHBIC JUTS TAHHOTO MPAKTHYCCKOTO 3aHATHS: YePTEXK JACTAIIN U
YEPTEK 3arOTOBKU OEPYTCS U3 MPAKTHUECKUX 3aHATUH 10 TUCIUTIINHE « OCHOBBI
TEXHOJIOTHUH MAITMHOCTPOEHUSD», T. K. TUCIUTIINHA « TeXHOIOTHUS MAIIMHOCTPOCHUSD)
SBJISICTCSI €€ MPOIODKCHUEM.

3.3. Ilocheoosamennbnocmo 6bINOJIHEHUA 3A0AHUA
[TocnenoBaTenbHOCTH BBIMOJIHEHUS 3a/IaHUs MOAPOOHO MpuBeaeHa B 1. 3.1.7.

3.4. Cooeprrcanue omuema
1. HaumenoBanwue u 11€71b pabOTHI.
2. UepTexk KPBIIIKK B 3JICKTPOHHOM BHIE (PHC. D).
2. YepTek OTIMBKH KPBIIIKU B dJIEKTPOHHOM BHJIE (puC.6).
Jlanee Bcs MOCIIEIOBATENbHOCTD Kak B 11.3.1.7.



