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BBenenne

JIro6ast MaimHa B MPOIIECCE CBOETO CO3/AaHUs 00S3aTEIbHO MPOXOAUT ATAIIbI
pa3paboTKu €€ KOHCTPYKTUBHBIX (hOpM (KOHCTPYKTOpPCKAsi MOArOTOBKA MPOU3BO/-
CTBa) U pa3paboTku TexHosorudeckoro mpoiecca (TII) ee u3roropieHus (TEXHO-
JIOTUYECKas MOATOTOBKA MPOU3BOACTBa). Ha aTame KOHCTPYKTOPCKOM MOATOTOBKU
MPOU3BOJICTBA, UCXOJS U3 CIYKEOHOTO Ha3HAYEHHUS W3JENHs, YCTaHABJIMBAIOTCS
TpeOOBaHUS K TOYHOCTH OTHOCUTENBHBIX MepeMelieHnid U (Wiu) TpeOOBaHHS K
TOYHOCTH B3aUMHOTO PACIIOJIO0KEHHUS UCTIOTHUTENIbHBIX MTOBEPXHOCTEH MAIlIUHBI.

Jliist oGecrieueHust TpeOyeMOoro B3aMMHOTO PACIIOJIOKEHHS NCITOJTHATEIBHBIX
MOBEPXHOCTEH MAIIMHBI HEOOXOAMMO PEATU30BaTh PA3IMYHOTO POJIA CBSA3H MEKIY
UCIIOJIHUTEIbHBIMU TIOBEPXHOCTSIMU U TIOBEPXHOCTSIMH OCHOBHBIX M BCIIOMOTa-
TETbHBIX KOHCTPYKTOPCKUX 0a3 ee OTAENbHBIX AeTaneil. OJHUM U3 BHIOB TaKHX
CBSI3EH SIBJIAIOTCSI pa3MEpHBIE CBSI3U MEX]y MOBEPXHOCTSIMU JI€Tajleil, BO3HUKAIO-
M€ Ha dTane COOpPKU MAalllMHBI. YUeT pa3MEpHBIX CBSI3E€H MEXKIY IMOBEPXHOCTIMU
JieTaneil MaluH MO3BOJIsIET KOHCTPYKTOPY OOOCHOBAaHHO Ha3HA4YaTh TPEOOBAHUS K
TOYHOCTH (JOIYCKH) pa3MEpOB U B3aUMHOT'O PACIOJIOKEHUS OTAEIbHBIX MOBEPX-
HOCTEH JeTajen.

OcCHOBBIBasACh Ha YCTaHOBJIEHHBIX 3HAYEHUSX JOMYCKOB, Ha 3Tale TeXHOJO-
TMYECKON MOATOTOBKU MPOM3BOACTBA JUIsl KaXKJIOM JeTald BHIOMPAIOTCS METO/bI
00pabOTKH €€ MOBEPXHOCTEN, ONPENEISAIOTCS 3HAUECHUS PUITYCKOB, a TaKXKe yCTa-
HaBJIMBAIOTCS TPEOOBAaHUS K TOUHOCTH Pa3MEPOB U B3aUMHOTO PACIOJIOKEHHUS MO-
BEPXHOCTEH JeTalli Ha BCEX JTalax ee M3roToBIeHus. KomndecTBeHHBIN pacuer
TaKUX TPeOOBAHMIA SBJIETCS BO3MOXHBIM B CHITy HATUYMS HAa KAXKJIOM ITare U3ro-
TOBJICHUS JI€TaJM Pa3MEpHBIX CBA3CH MEXAy MOBEPXHOCTSIMH 3arOTOBKH, MOCTY-
MAIoIe Ha TEXHOJIOTHUECKYIO OTEepaIiIo, MPUITyCKaMHU, CHUIMaeMbIMHU B TIPOIIeCcCe
pealin3aluy Onepannu, U MOBEPXHOCTAMHU 3ar0TOBKH, MOJIy4aeMbIMU MOCIE €€ 00-
paboTKH Ha omepanuu. YKa3aHHBIE CBS3H MOTYT ObITh (pOpMajn30BaHbI B BHJIC
pasmepnoit cxembl TII, npencrapstomniei co60i COBOKYITHOCTh TEXHOJIOTHUYECKUX
pa3MepHBIX IIEeTe, CBI3bIBAIONINX pa3Mephbl HCXOIHOM 3arOTOBKHU, MPUITYCKH, TE€X-

HOJIOTMYECKHUE pa3Mephl U pa3Mephl TOTOBOM JeTanu. Bce BhillleCcKa3aHHOE TaKkKe
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SIBIISIETCS CIIPABEIIMBBIM U I BETUYMH, XapaKTEPU3YIOIUX TOYHOCTh B3aUMHOTO
PacoOJIOKEHHS TOBEPXHOCTEN JI€TaH.

COBOKYNHOCTh pPacyeToB, MO3BOJSIIOLIMX C HCIOJIb30BAHUEM pPa3MEpHOMN
cxembl TII ompenensaTs 3HaUY€HUsI MPUIYCKOB, 0OOCHOBAaHHO Ha3HA4aTh TpeOOBa-
HUSl K TOYHOCTH Pa3MEpOB U NApaMeTPOB B3aMMHOIO PACIIOJIONKEHHS ITOBEPXHO-
CTEH JeTanel MallliH B MPOILECCEe UX U3TOTOBJICHUS, & TAKXKE BBISBIATh KOHCTPYK-
TOPCKHE pa3Mepbl, TOYHOCTh KOTOPBIX HE MOXKET OBITh 0OecriedeHa Mpu H3roTOB-
JIEHUM JI€TaJI{, B TEXHOJIOIMH MAIIMHOCTPOEHUS MPHUHATO HA3bIBATh «Pa3MEPHBIM
ananuzom» TII.

OnBIT OTEYECTBEHHBIX U 3apYOS)KHBIX MAIIMHOCTPOUTEIBHBIX MPEATPUATHIA
MOKa3bIBAET, YTO TOJIBKO Ha 0a3ze pa3MEpHOro aHalIM3a TEXHOJIOIMYECKUX IpoIiec-
COB MOTYT OBITh CIPOEKTUPOBAHbl KAUYECTBEHHBIE TEXHOJOTHYECKHE MPOLIECCHI,
TpeOyromKe MUHUMaIbHONW KOPPEKTUPOBKH HA 3TAlle UX BHEAPEHUS.

Matepuan mocoOusi u3naraeTcsi B YEThIPEX pa3jeiax: 3JIEMEHTbl TEOpUU
pa3MepHBIX Leneld U METO/Ibl UX pacyeTa; pa3MepHbId aHAIN3 CIPOEKTUPOBAHHBIX
(neticTByrommux) BapuantoB TII; OCHOBHBIC ATaIbl Pa3MEPHOTO aHAIN3a TPOCKTH-
pyembix (pa3pabatbiBaeMbix) TII m mpumep mpoBeneHHs pa3MEpPHOro aHajIu3a
npoextupyemoro TII.

IIpn u3n0XeHNH Marepuana MpeanoJiaracTcsi, YT0 C OCHOBHOM TEPMHHOJIO-
rueil B 00J1aCTU TEOPUH Pa3MEPHBIX CBSA3EH B MAIIMHOCTPOEHUU CTYIEHT 3HAKOM
U3 00s3aTeNbHBIX KypcoB «MeTposorus, cTtaHaapTH3auus U cepTUPUKALUI) U
«OcHoBbI TexHOJMOoTNY MamuHocTpoeHus» POI'OC BIIO no nanpasnenuto 151900
«KOHCTPYKTOPCKO-TEXHOJIOTMYECKOE 00eCTIeueHe MAITMHOCTPOUTENIBHBIX MTPOU3-
BOJICTBY», a TaKkKe M3 Kypca no BbiOopy «HopmupoBaHue To4HOCTH AeTajneil ma-
IIMH», TO3TOMY NEPBBIM pa3fesn mocoOusi u3naraercsd He Tak MOAPOOHO, KaK ATO

0OBIYHO ACJACTCA B YKa3aHHBIX JUCIHHIIIIMHAX.



1 JneMeHTHI TeOpUM pa3MePHBIX Lenel U MeTOAbI UX pacyera

1.1 OcHOBHBIE IOHATHS U onpeaecjacHus

B mammHoCTpOoeHUM pa3MepHOH HeNnbl MPUHITO HA3bIBATh COBOKYIMHOCTh
pa3MepoB, 00pa3yIOIIUX 3aMKHYTBIA KOHTYP W HEMOCPEJICTBEHHO YYaCTBYIOIIUX B
pelIeHn MOCTaBICHHOH 3ajaun. B 3aBUCHUMOCTH OT BHJIa pellaeMoin 3ajlayu pas-
MEpHBIE LIENH MOAPA3ACISAIOT HA KOHCTPYKTOPCKUE, TEXHOJIOTUYECKUE U U3MEPHU-
TEJIbHBIE.

Tak, Ha pucynke 1.1, a) npeacraBieHa KOHCTPYKTOpPCKasi pa3MepHas 1eb, ¢
MOMOILbIO KOTOPOM pemiaeTcs 3ajada o0ecnedyeHusl 3aJlaHHOW TOYHOCTH 3a30pa
MEXTy TOPIIOM Bajla-IIECTEPHU U TOPIIOM BTYJIKHU (pa3mep A,). 31ech ke Ha pu-
cynke 1.1, 0) mpencrasieHa cxema »Toil pasmepHoit nienu. Ha pucynke 1.2 npen-
CTaBJICHA TEXHOJOTHYECKAasl pa3MepHas LeMb, C MOMOUIbIO KOTOPOW pelaercs 3a-
nada oOecIieyeHus 3alaHHON TOYHOCTH pa3Mepa dacku (pasmep A,). Ha pucynke
1.3 npexacraBieHa U3MEPUTEIBHAS Pa3MEpPHAs LIETb, C IOMOIIBIO KOTOPOH pelIaeT-
Csl 3a/ladya U3MEPEHUsS JMHEWHOro pasMepa MpU3MATHYECKON NETAIHU C 3aJaHHOU
TOYHOCTBIO.

Pasmepnbie 1ienu npuHITO M300pakaTh HEMOCPEICTBEHHO HA pabouux 4dep-
TeXaxX COOPOUYHBIX €IMHUII, TEXHOJIOTUYECKHUX ICKH3aX 00pabOTKH WIIM U3MEPEHUS
JeTajen, a Takke 1300pakaTh B BUJIE OTJEIBHBIX cXeM (pucyHok 1.1, 0).

Pasmepsl, oOpasytomue pasMepHylo 1eTb, HA3bIBAIOTCS 3BEHBSIMU pa3Mep-
HOM 1enu. 3BeHbSIMU Pa3MEPHBIX LIETIEH MOTYT ObITh JIMHEWHBIE WU YTJIOBBIE pa3-
Mepbl, KOTOPbIE IPUHATO 0003HAYATH MPOMUCHBIMU OYKBaMU PYCCKOTO andaBuTa
(A4, A,,..., By, B,,...) B city4ae, Korjia 3BEHbSIMU Pa3MEPHBIX IICTICH SBIISIOTCS JIU-
HEWHbIe pa3Mepbl, JHOO CTPOUYHBIMU OyKBaMu Tpeueckoro (kKpome OYKB
a,6,¢, A, w) andasura (S, B,,...Y1,V2, -..) B CIydae, KOTa 3BEHbIMU Pa3MEPHBIX

LENEN ABJISIOTCS YIJIOBBIE Pa3MEPHI.
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Pucynok 1.1 — Koncrpykropckasi pasMepHas nenb peayKkropa, odecrne4uBa-
IOLIAs1 3230P MEKAY TOPLOM BaJIa-1IECTEPHU U TOPLOM BTYJKH a), CXeMa pas-

MepHoii nenu 0) (1 — kopmyc; 2 — BTyJIKa; 3 — BaJI-1IIecTepHsi; 4 — BTYJIKA)

Pucynok 1.2 — TexHoJiornueckue pa3MepHblie leld, BOSHMKAIOLIMeE NP odec-

neyeHuu pazmepa gacku
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Pucynok 1.3 — U3mepuresibHas pa3MepHasi Lelb, BOSHUKAOLIAS IPU U3Me-

PE€HUMN JJMHEHHOT0 pa3dMepa aerajan

B nm060ii pazMepHOii 11enH OJHO U3 3BEHBEB SBJISICTCS 3aMBIKAIOIINM, a BCE
OCTaJIbHBIC SIBJIIFOTCSI COCTABIISIIOILMMU 3BEHBSMMU.

3amMbIKaIIMM (MCXOJHBIM) Ha3bIBAIOT 3BEHO, KOTOPOE SIBISETCS HCXOMI-
HBIM PU MMOCTAHOBKE 3aJ]a4M, WJIH MOJTYYaAEeTCs MOCIEIHUM B PE3YJIbTATE €€ pellle-
Hus. Hampumep, ecim B KOHCTPYKTOPCKOM pa3MepHOM 1enu peayKTopa (pUCYHOK
1.1) HoMuHaNBbHAsA BeIUYMHA 3a30pa (pa3Mep Ap) U ero npeaeabHble OTKIOHSHUS
SBJISIIOTCSL M3BECTHBIMU, a MapaMeTphl BCEX OCTaJIbHBIX 3BEHBEB (pa3zmepbl
A4, ..., A,) HEU3BECTHBI U TPEOYETCS ONMPENEIUTh UX 3HAYEHUS, TO B ITOM ClIydyae
3BeHO A, OyIeT sBIATHCS UCXOAHBIM. Takas 3ajada B TEOPUHM Pa3MEpHBIX IeTen
HA3bIBACTCS TIPSMOM MIJIM KOHCTPYKTOPCKOM (TpoekTHo) 3amaueit. HazBanue
«KOHCTPYKTOPCKAas» CBSA3AHO C TE€M, YTO C MPSIMOM 33/1a4€il B OCHOBHOM CTaJIKU-
BaIOTCA KOHCTPYKTOPHI NP 0OOCHOBAHUU JIOMYCKOB HA JIMHEHHBIE pa3Mephl JeTa-
Jeit 1 000CHOBAHUH JIOMYCKOB B3aMMHOTO PACTIOIOKEHUS IOBEPXHOCTEH.

HanpoTuB, ecinum HM3BECTHBIMM SIBJISIFOTCS HOMHUHAJIBHBIE pPa3MeEpbl U IIpe-
JIeJIbHbIE OTKJIOHEHUs pa3smepoB A; — A,, a TpeOyeTcs onpeaeauTh HOMUHAIBHOE
3HAYEHUE U Mpe/IeNIbHbIE OTKJIOHEHHS pa3Mepa Ap, TO B 3TOM Clydae JIaHHbIE Ma-
paMeTpbl OyAyT MOJyYEHBI TTOCICAHUMHU B pe3yJibTaTe pelieHus 3aaauu. Takas 3a-
Jlaya Ha3bIBaeTCS OOpaTHOM MM TEXHOJOTHYECKOM 3ajadeil. 3aMBIKaIOIIee 3BEHO

pa3MEpHOM MEeNHu Beerjaa uMeeT 0003HauCHHE ¢ HHACKCOM A.



B 3aBucHMOCTM OT XapakTepa BIMSHHUS COCTABJISIIOLIErO 3BEHA Ha pa3Mmep
3aMBIKAIOLIEr0 3B€HA PAa3MEPHOM LEMU pa3MyaroT YBEJIUYUBAIOIINE U YMEHbIIA-
IOIIME 3BeHbs. Tak, HApUMEP, YBEJIMUYECHUE HOMUHAIBHOTO pa3Mepa Kakoro-imoo
U3 3BeHbEB A4, A3, WM A4, IPUBENIET K YMEHBIIIEHUIO HOMUHAIBHOTO pa3Mepa 3a-
MBIKAIOIIETO 3BeHa. Takue 3BeHbsl pa3MEpPHOM 1IE€NK HA3BIBAIOTCS YMEHbIIAKIIH-
MM 3BeHbSIMU U Ha CXE€Max pa3MEpHBIX IIerneil 0003HAYaI0TCs CTPEJIKOM, HaIpaB-
JeHHOU BieBo. HampoTuB, yBennueHne HOMUHAIBHOTO pa3mepa 3BeHa A, NpuBe-
JIeT K YBEIUYEHUI0 HOMUHAJIBLHOTO pa3Mepa 3aMbIKAIOIIET0 3BeHa pa3MEpHOM Iie-
nu. Takue 3BeHbs pa3MEPHOM LIETIH HA3bIBAIOTCA YBEJIUYHBAKIIUMH 3BeHbSIMU U
Ha CXeMax pa3MepHbIX Liereil 0003HA4aI0TCsl CTPENIKOM HalpaBJIeHHON BIIPaBo.

B 3aBMCHUMOCTH OT TOTr0, KaK PacroJIOKEHbI 3B€Hbs Pa3MEPHOU LIETH, BbIJC-
JSIOT MJIOCKUE (BCE 3BEHBS PACIOJIOKEHBI B OJTHOM IJIOCKOCTH WJIM MapalieiabHbI
OJTHOM IJIOCKOCTH) U MPOCTPAHCTBEHHBIE (3BEHbsI PACIOJIOKEHBI OoJiee ueM B OJI-
HOM TUIOCKOCTH) pazMepHbIe enu. [Ipyu 3TOM B IIIOCKUX pa3MEPHBIX LIEMSIX 3BEHbS

MOTYT OBITh KaK MapajuielibHbl, TaK U HE TapajlIeNIbHbI IPYT APYTY.

1.2 MeToabl pacyera pa3MepHbIX Lenei

B HacTosiee BpemMsi B MAILIMHOCTPOEHUH MCITOJIb3YETCSI IIATh OCHOBHBIX Mé-
TOJIOB pacyueTa pa3MEpHBIX IENei: MOTHOW B3aUMO3aMEHSEMOCTH (METO/I MaKCH-
MyMa-MUHUMYyMa), HEIMOJIHOM B3aMMO3aMEHSIEMOCTH (BEPOSITHOCTHBIH METON),
IpyNIoBOi B3aMMO3aMEHSEMOCTH, PETYIMPOBAHUS U MPUTOHKHU. OIHAKO TIPH TPO-
BEJICHUM Pa3MEPHOr0 aHaJIM3a TEXHOJOTHYECKUX MPOIIECCOB, Oa3UPYIOLIETOCs Ha
pacdeTrax TEXHOJOTMYECKHX PA3MEPHBIX LENEH, HCHOJIb3YIOTCS TOJBKO METObI
IIOJTHOM M HETIOJHOM B3aMMO3aMEHSIEMOCTH. PaccMOTpUM KaXabld U3 3THX METO-
J0B OoJIee Mo IpoOHO.

Pacuer pa3MepHBIX Heneil MeTOA0OM NMOJTHOM B3aUMO3aMEHSIeMOCTH (Ha
MaKCHUMYM - MUHHUMYM)

ITycTh uMeeTcs npocreiiias pa3MepHas 1enb (pucyHok 1.4), coctosimas u3

ABYX COCTaBJIAIOIIMX WU OJHOI'0 3aMBIKAIOIICTO 3BCHA.



Pucynok 1.4 — Tpex3BenHasi pa3MmepHas uenb

Jl1is 5TOM pa3MepHOil e HOMHHAIbHOE 3HaUEHUE 3BeHa A, OyAeT paBHO:
- e
Ay =A; — A, (1.1)
T.€. pa3HOCTH YBEJIMYMBAIOIIETO U YMEHBIIAIOMIETO 3BeHa. B 00111eM ciyyae, korjaa
YHCIIO YBEIIMYMBAIOIINX 3BEHHEB PaBHO |, a KOMMYECTBO yMEHBIIAIONINX 3BCHHCB
paBHO N, JAHHOE YpaBHEHHUE 3aAIUIIETCS B BUJIE:
Ay = %:1 A_)l - Z}l:1 A_] (1.2)
VYpasuenue (1.2) MoxkHO 3anucaTh 0oJjiee KOMIIAKTHO B CIEAYIOIIEM BHUJIC:
Ay =251 A, (1.3)
rae §; — mepeaaToyHoe OTHOIIEHHE I-TO 3BE€HA, OTPaXKAIOIIEe XapaKTep €ro BIIUs-
HHS Ha BEJIMYMHY 3aMBIKAIOIIETO 3BeHal; m — 1 — obluee KOIMYECTBO COCTaBIIS-
IOIMX 3BEHBEB pa3MepHOU 1enu. YpaBHeHue (1.3) mpuHATO Ha3bIBaTh YPaBHEHU-
€M pa3MEpHOM LI B HOMUHAJIbHBIX 3HAYECHHSIX.

Bepuemcs k ypaBuenuio (1.1). OueBHIHO, YTO MAaKCHMAJIbHOE 3HAUCHHUE 3a-

MBIKAIOIIEro0 3Be€Ha OyJIeT B TOM Cilydae, Korjaa 3BeHO A; Oyner HauOoIbIINM, a
«

3BeHO A, OyneT HamMeHbIMM. I Ha000pOT, MHHMMAJIPHOE 3HAYCHUE 3aMbIKaIO-

IeTo 3BeHa OyJeT Toraa, Korjaa 3BeHo A; OyJeT HauMEHBIINM, a 3BeHO A, Oyner
HauOobImuM. Takum oOpazom:

H6 _ AHG6 _ AHM AHG6 _ AHM __ AHG
O4eBuHO, YTO B 00IIIEM CITydae:

AR =3h A - ?:11311'{6; (1.5)

! BoABIMMHCTBO TEXHOJIOTHYECKUX Pa3sMEPHBIX ueneﬁ SABJIIFOTCA IJIIOCKUMMU C ITapaijiCiib-
HBIMH 3BeHbsIMU. B Takux Pa3MEPHBIX LECIIAX NEPEAATOYHOC OTHOIICHNUEC MOKCT IPUHUMATD 3HA-
yerue +1 AJId YBCJIIMYMBAIOIIKWX 3BCHLBEB U -1 JJI1 YMEHBIIAOIINX.
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AR =T AP - BT A (16)
Bbrarem nmounenHo u3 ypaBuenus (1.5) ypasHenue (1.6). 3ameuasi, uto pas-
HocTH AN0 — AM, 5?6 — 4™y 121_]*-‘6 — ﬁ]“M paBHBI JOMYCKaM COOTBETCTBYIOIIUX
3BEHBEB, MOKHO 3aMKcaTh CIEAYyIOIIee YPaBHEHHE:
Tyy = Niza Tz, + 2] Ty, = YT = G, )
KOTOPOE€ MPUHSITO HA3bIBATh YPABHEHUEM PA3MEPHOI IIENHU B IOMYCKaX.
W3 ypaBuenwmii (1.5 — 1.6), yuauThiBas CBsI3b MEXIy HAHOOJBIIAM IIPEIChb-
HBIM pa3MepOM, HAUMEHBIIIUM TIPEICTLHBIM Pa3MEepPOM, JOIMYCKOM M KOOPIMHATOU
CEpENIMHBI TIOJISI JIOIYCKa, IMyTEeM HECIIOKHBIX MPeoOpa30BaHU MOKHO MOITYYUTh
€Il OJIHO YpPaBHEHHUE, CBA3BIBAIOLIEE KOOPAMHATHI CEPEAUH IMOJIEH JOIMYyCKOB CO-
CTaBJISAIOIIMX 3BCHBCB Pa3MEPHON 1eTH A, U €¢ 3aMBIKAIONIETO 3BeHA A,
Dop = Zﬁ_ll S;iAoi- (1.8)
VYpauenus (1.3, 1.7, 1.8) gBisitoTCs OCHOBOW pelIeHUs] KaK MPsIMOM, Tak U
oOpaTHOM 3aJlauu pacyeTa pa3MEpHBIX LENeH M0 METOY MOJHON B3auMO3aMeHse-
MOCTH WJIA [0 METOJy MaKCUMyMa-MHUHUMYMa. OTHOCUTEIBHO MPUMEHEHHUS J1aH-
HBIX YypaBHEHUW HEOOXOAMMO cleNiaTh CJEeAyIollee 3aMedyaHue. 3a4acTyio Mpu
pacyeTe TEXHOJOTUUECKUX Pa3MEPHBIX 1enel (0COOEHHO MPU PEIICHUH 00paTHBIX
3aj1a4) MPUXOJAUTCS UMETh JICJI0 HE C J0MYCKaMU MEXKITEPEXOHBIX pa3MEPOB U Ta-
pPaMETPOB B3aWMHOTO PACMOJIOKECHUSI MMOBEPXHOCTEN, & C UX MOrPEIIHOCTAMU. B
ATOM Clydae MpH pacueTax METOJAOM MaKCUMyMa-MHUHUMYyMa TaKXe JOJDKHBI HC-
noib3oBaThes ypaBHeHus (1.3, 1.7, 1.8), 3anncanHble B HECKOJIBKO BHIOU3MEHEH-

HOM Buje. Tak, ypaBHeHue (1.7) 10MKHO OBITh 3alMCAHO B BUJIE:
_ ym-1
a)AA - Zi=1 |§l’|wAi’ (19)
i€ CHMBOJIOM W 0003HAYEHO MOJIe paccesHUs (MOrpenrHOCTh) COOTBETCTBYIOLIETO
sBena. [Ipu stom B ypasuenun (1.8) non Benmuunnamu A, u A,, HEOOXOIUMO 11O-

HUMAaTh HE KOOPAWHATHI CEPEUH MOJIeH JAOMYCKOB, a KOOPAUHATHI CEPEANH MOJeH

pacceuBaHusa COOTBCTCTBYHOIIUX HOI’pGIHHOCTGfI.
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Bce npuBeaeHHbIE 3aBUCUMOCTH MOJYYEHbI B MPEANOJI0KEHUNA O TOM, YTO B
pa3MepHOM 1enu BO3MOXHO OJHOBPEMEHHOE COUYETAHHE HAWOOJBIINX YBEJIHYH-
BAIOIIMX M HAMMEHBIINX YMEHBIIAIONUX 3BE€HbEB (WM Ha00o0poT). IMeHHO mo-
ATOMY METOJ MOJHON B3aMMO3aMEHSIEMOCTH IMO-IPYroMYy Ha3bIBAIOT METOJ MAK-
cuMymMa-MuHMMYMa. [IpeumyiiiecTBo JaHHOTO METOAa 3aKJII0YaeTCs B TOM, YTO
OH o0ecrneynBaeT IMOJIHYI0 B3aMMO3aMEHSEMOCTh JETalieid, pa3Mepbl KOTOPBIX
BKJIIOYAIOTCS B Pa3MEPHYIO 1I€Tb, U UCKITIOYAET MOsBJICHUE Opaka.

[Ipu 5TOM 0YEBUAHO, YTO TIPU OOJIBIIOM KOJIMYECTBE COCTABJISIIOIINX 3BEHb-
€B BEPOSITHOCTh YKAa3aHHOTO COUYETAHMS SIBISICTCA MaJiOil BEIMYUHOU. DTO 00CTOS-
TEJILCTBO MO3BOJISICT MPUMEHSTh MPU pacueTax pa3MEpPHBIX IeNel BEPOSTHOCT-
Hblii MeToa. [Ipy MpuMeHeHnr TaHHOTO MeTo/a B OOJIBIIMHCTBE CIIy4aeB MPero-
JararoT, 4To:

1. pa3Mepbl COCTABIAIOMIMX 3BEHBEB SIBJISIIOTCS HOPMAJbHO paCIpeeICH-
HBIMU CITyYailHbIMU BEJIUYMHAMY;

2. KOOpJIMHATa CEpEeUHBI MOJIA JOIMYCKa COOTBETCTBYET KOOpAMHATE CEpe-
JIMHBI TIOJISI pACCESTHUSA,

3. moJie 10IycKa | IMOJIe pACcCEesIHUS, OTPAaHUYEHHOE HIECThIO CPEIHEKBAAPA-
THYECKUMH OTKJIOHEHUSMH, PaBHBI M X TPaHMIIBI coBMaaaioT, T.¢. (T = w = 60).

[Ipu cipaBe NIMBOCTH TAHHBIX JOMYIICHUNA MOYKHO 3aIlMCaTh:

T,

1
=60y, W 04, = =T, 1.10
j Aj 4j T 674 (1.10)
VYuuThiBas MpaBUJIO CIOXKEHUS NUCTIEPCUN (IUCTIEPCUSI CYMMBI CIy4YalHbIX
BEJIMUMH €CTh CyMMa UX JAMCIIEPCHIl), UMeeM:
2 _ ym-1_2
Ojy = Xj=1 O4;- (1.11)

C yuerom BoipaxkeHus (1.10):

Ty, = /2;.’;—11 TAZj . (1.12)

BeposTHOCTHBIN METOJT pacuera pa3MEPHBIX LEMENW MO3BOJISIET ITPU PELICHUU
npsIMOM 3aJ1a4M yCTaHABIMBATh HECKOJIBKO OOJIBIINE JOMYCKH Ha COCTABJISIFOIIUE
3BEHBS, BXOMSIINE B pa3MepHYIO 1enb. [Ipu aToM, yeM OoJibllle KOJTUYECTBO 3BE-

HbEB B pa3MEpHOM 1emnu, TeM OOoJbIlle MPEUMYIECTBO BEPOSTHOCTHOTO METO/IA.
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Bmecte ¢ Tem, mpu NPUMEHEHHH PaccMaTpUBAEMOT0 METOAAa C BEPOSTHOCTHIO
0,27% pa3mep 3aMbIKaIOIIErO 3B€HA MOXKET BBIMTH 3a IPaHUIBI MO Jomycka. Ec-
JM pacnpesiesieHHe pa3MepOB COCTABIISIOUINX 3BEHHEB OTIMYACTCS OT HOPMaJIbHO-

0, TO JOITYCK 3aMBIKAIOIIETO 3B€HA PACCUMTHIBAETCS MO 001IeH Popmyre:

Ty, = /2?1:_11 TAZJ- ij’ (1.13)

rae kj - Ko9QpOUIMEHT OTHOCHTENBHOTO paccessHus (KOHCTaHTa I KOHKPETHOTO
3aKOHA pacIpeacsieHus).

[Tpu mpoBeaeHNH Pa3MEPHOTO aHaIN3a KaK CIPOSKTUPOBAHHBIX, TaK U MPO-
EKTUPYEMBIX TEXHOJIOTHYECKUX IPOIIECCOB PEKOMEHIYETCS MPH HEOOIBIIOM KO-
JMYECTBE COCTABISIONINX 3BEHBEB (2 — 4 3BEHA) MCMOIB30BaTh METO/ pacueTa Ha
MaKCUMyM-MHUHUMYM, a TIPU 3HAYUTEILHOM KOJMYECTBE 3BEHHEB PEKOMEH]IYETCS

HCIIOJIB30BAaTh BepOHTHOCTHBIfI MCTOJ pacycTa.

1.3 Tlpumep pacyera pa3MepHOl Nenu MeTOAAMH MAKCHMYMa-

MHUHUMYMA U BEPOATHOCTHBIM METOA0OM

B kauecTBe mpumMepa pacCMOTPUM pEILIEHUE MPAMOW M OOpaTHOW 3aJadu
JUISl KOHCTPYKTOPCKOM pa3MEpHOM LIENH, MPEICTABICHHON Ha pucyHke 1.1, mero-
JIOM MaKCUMyMa-MHUHUMYMa U BEPOATHOCTHBIM METOIOM.
[Ipn mpoBeneHnH pacyeToB MPUMEM, YTO HOMHUHAJIBHBIE pPa3MeEpbl COCTaB-
JSIOIIUX 3BEHBEB PA3MEPHOU LIENIU U3BECTHBI U PaBHBI:
;4_1 = ;4_3 = 8 mm; /Tz = 167 mM; 121_4 = 150 mm. (1.14)
Taxxe U3BECTHO, UTO PELyKTOp OyAET COCOOEH BBINOJIHUTH CBOE CIIYKEO-
HOE Ha3HAY€HWE, €ClIM 3a30p MEXIy TOPLUOM BTYJKH (103.2) U TOPLUOM Bajia-
mecTtepuu (1o3. 3) OyaeT paBeH:
Ay =110,2 mm. (1.15)
[Ipu peureHun npsiMoit 3ajauvl HEOOXOUMO TaK YCTaHOBUTH TPEOOBaHUS K
TOYHOCTH COCTAaBJISIOUINX 3BEHbEB PAa3MEPHOI 1N, YTOOBI BBHIMOIHIOCH YCIIO-

Bue (1.15). YcnoBuro (1.15) sKkBHBajIEHTHBI TPU YCIOBUSI OTHOCHUTEIBHO HOMH-
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HAJIBHOTO 3HAYCHUS, TOMYyCKa U KOOPJIWHATHI CEPEIUHBI OIS IOMyCKa 3aMbIKAO-
IIEr0 3BEHA:

Ap = 1 mm; Ty,=0,4 mm (400 Mxm); A, 4, = 0. (1.16)

3anumreM ycnosus (1.3, 1.7, 1.8) ¢ yuetom (1.15), a Tarxke ¢ yueToM mepe-

JTaTOYHBIX (YHKIUH 3BeHbeB A; — A, (3BeHbs1 A1, A3 U A, SIBIAIOTCS YMEHBIIIAIO-

IIUMHU, a 3B€HO A, — YBEJTUYUBAIOLIUM):

TAl + TAZ + TA3 + TA4 == 400, (118)
_A0A1+A0A2 _A0A3 _A0A4-= 0, (119)

[ToncTaHOBKa HOMMHATBHBIX 3HAYEHUN COCTABJISIOIIMX 3BEHBEB PAa3MEPHOU
nenu (1.14) mo3Bosisier yOeaUThCs, YTO ypaBHEHHWE B HOMMHAJIBHBIX 3HAYCHUSX
BEITIOJTHSETCS, T.€.:

Ap=-8+167—-8—-150=1. (1.20)

OpmHako TpHW pelIeHWH ypaBHEHUN OTHOCHUTEIBHO JIOMYCKOB W KOOPIHMHAT
cepenuH mojeit gomyckoB (1.18, 1.19) mpsmas 3amava mormyckaeT O€CKOHEUHOE
4hCcNIo perneHui?. JJIs HaXOKAEHHS HEKOTOPOTO IPUEMIIEMOrO PEINEHMsS CyIIe-
CTBYIOT TPH CIIOCO0a pacipeaesIeHus: JOMYCKOB (crocod mo10opa, crnocod paBHBIX
JIOTTYCKOB M CIOCO0 OJHOTO KBajuTeTa). PaccMOTpUM NpUMEHEHHE OJHOTO U3
ATUX CIOCOOOB — COCc0O oAHOTrO KBanuTeTa. [lpu aTom crocobe mpesmnonaraercs,
YTO pa3Mephl JeTajieH, ABISIOMNECS 3BEHbIMH pacCMaTpUBaeMOl pa3MepHOU 1ie-
1, JIOJDKHBI OBITh U3TOTOBJIEHBI TT0 OJJHOMY KBAJIUTETY TOYHOCTU. KBanurter Tou-
HOCTH OIpEAeIIeTCS IMyTEM pacueTa CPEeIHET0 KOJIMYECTBA CIWHUIL JOIyCKa II0
dbopmyie:

ep = ot (1.21)

YTt iag
TJIE i4; - 3HAYEHME CAMHMIIBI JOMYCKa JUIS COOTBETCTBYIOIIEIO pa3sMepa, Onpeje-
JSIEeMOE B 3aBUCHMOCTH OT €r0 HOMHUHAJILHOTO 3Ha4eHus 1o [1].

B manHOM citydae it @, UMEeM:

2 Ha camom ACJIC IpAMast 3aJavda A0IyCKaceT OCCKOHEYHOE YHUCIIO pCIlICHI/Iﬁ U OTHOCHUTCJIBHO HOMHUHAJIbHBIX
3Ha‘leHHﬁ, €CJIM 3TH 3HAYCHUS 3apaHeC HC SABJIAIOTCA 3alaHHBIMU.

13



400
Aoy = ~ 59
€D 0,9+2,54+0,9+2,5 '

KOTOpO€ HaXoauTcsa Mexay 9 u 10 kBaaIuTeTOM TOUHOCTH, OJ1mke K 10 KBaUTeTY.

Haznauum nonycku Ha coctaBismomue 38eHbst A1, A,, A; 1o 10 kBanutery.
Taxkum o6pazom, Ty = T3 = 58 mrMm; Ty3 = 160 mxMm. Jlomyck Ha pasmep A,
ornpeaenuM u3 ypaBHeHus (1.18):

Tho = Typ — Ty — Ty — Tyz = 124 MxwM.

JIns pemieHus] NpsSMOW 3aadyd OTHOCHUTENIBHO KOOPAWHAT CEPEAUH MOJIEH
nomyckoB (1.18) HazHauMM MpeaenbHbIe OTKIOHEHUS Ha COCTABJISIONINC 3BEHBS
A; 1 Az Kak Ha OCHOBHBIC BaJibl (T.€. BEpXHEE OTKIOHECHHE MPUMEM PaBHBIM HY-
o, a HwkHee oTkioHeHne —0,058 mMm), a Ha 3BeHO A, Kak HA OCHOBHOE OTBEp-
cTue (T.e. HWKHEEe OTKJIOHEHHE PaBHO HYIIIO, a BEpXHee OTKIoOHeHue paBHO +0,16

Tornma xkoopIMHATBI CEPEANH MOJIEN TOMYCKOB 3B€HbEB A;, A, A3 paBHBI
Ao, = Do, = —0,029 Mym; Ay, = 40,08 mm. KoopauHaty cepemuHsl monst jo-
nycka 3BeHa A, onpezaenum u3 ypaBuenus (1.18):

Ao,,= Doy, —Bo,, —Do,, —D0,,=008+0,029+ 0,029 - 0 = 0,138 mm
Pemenue pazmepHoii nenu 3anuiieM B Buge Tadauusl 1.1,

B cnyuae pemienus o0paTHOM 3a1a4d UCXOJHBIMU JaHHBIMU SIBJISIFOTCS Tia-
paMeTphl COCTABJISIONINX JAaHHBIX, 3HAYEHUSI KOTOPBIX OEPYTCSl U3 COOTBETCTBYIO-
1€ KOHCTPYKTOPCKOM — WJIM T€XHOJIOTMYECKON JOKYMEHTAllUM, a IapaMeTpsl 3a-
MBIKAIOIIEr0 3BE€HA MOTYyYATCA MOCIEIHUMU B PE3YIbTAaTe NPUMEHEHHUS K UCXO/I-

HBIM JaHHBIM ypaBHenuit (1.3, 1.7, 1.8).
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Tadmuna 1.1

Pe3ynprar pacuera pasmepHOU IENU METOJIOM MaKCUMyMa-MHUHUMYMa

O603Haue- Homu- Honyck | Koopmu- | Ilepema- | IlpenenbHbie OT-
HUE HalbHBIA | Ty;, MKM Hara TOYHOE KJIOHEHUS], MM
3BEHA pasmep A4;, CEepeIrHbl | OTHOIIIE-
VM a— Hie , HI/XKHGC BGXXHCC
ITyCKa MM HAj B4j
Ay 4j> MM
Ap 1 400 0 - -0,2 +0,2
A4 8 58 -0,029 -1 -0,058 0
A, 167 160 0,08 +1 0 0,16
As 8 58 -0,029 -1 -0,058 0
A, 150 144 0,138 -1 0,2 0,076

PemnMm, Hanpumep, oOpaTHyIO 3a1ady NpH 3HAYEHUAX HCXOAHBIX JAHHBIX,

NIOJIyYEHHBIX B pE3ybTaTe PelIeHus npamoi 3agaun. Umeem A; = 8_g 55, Ay =

167+0'16, A3 = 8—0,058’ A4 = 150

HMEEM COOTBETCTBCHHO.

Ap=—-8+167—-8—150 =1 mm;

Thp = 58 + 160 + 58 + 144 = 400 mxmMm;

+0,2
+0,076°

Ap,,= 0,029 + 0,08 + 0,029 — 0,138 = 0 mm.

[Tpumensas dopmynsr (1.3, 1.7, 1.8),

Takum oGpazom, 3BeHO Ap = 1+ 0,2, 4TO COOTBETCTBYET 3HAUCHHIO, 3a-

JAaHHOMY KOHCTPYKTOPOM.

PemuM npsimyro 3ajmady i paccMaTpUBAEMOM PAa3MEPHOM LIENM BEPOSIT-

HOCTHBIM MCTOAOM. HpI/IMCM, qTO pasMEphbIl z[eTaﬂeﬁ, KOTOPLIC BXOJAT B PazMcCp-

HYIO 1€IIb, TOJYMHSIOTCS HOPMAJIBbHOMY 3aKOHY paclpeAcsieHus CIy4anHbIX Be-

JIMYUH, ITPUYCM U KaXKI0TI0 pasMepa KOOpAHaTa CEPCANHBI ITOJIA JOITyCKa COOT-

BCTCTBYCT KOOPpAMHATEC CCPCANHLI IIOJI paCCCAHU, IIOJIC AOITYCKA M ITOJIC pacCes-

HHA, OrPaHHMYCHHOC HMICCTBIO CPCAHCKBAAPATHYCCKHMMH OTKIIOHCHHUSAMHU, PABHBI U

WX TpaHMIIBl COBMaAaroT. B 3ToM citydae juisi pacdeTa CpeIHEero KOJU4YecTBa €/11-

HUII JOIYCKa UCTIOIB3YIOT (hopmyiy:

Acp

T an

m-1:2 *
Yj=1 iaj

(1.22)
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B cootercTBuu ¢ (1.22), umeem:

_ T ap 400

Acp = i =
b ymNiG; V0,92+42,52+0,92+2,52

= 106,

YTO MIPUMEPHO COOTBETCTBYET 11 KBammMTeTy TOUHOCTH pazMepoB. Vcxons u3 ato-
ro, JOMyCKH Ha pa3mepsl A;, A,, Az HazHauuM 1o 11 — My KBanuTeTy, a Ha 3BEHO
A, onpenenum u3 ypaBuenus (1.12).

Takum obpazom: Ty; = Tyz = 90 MM, T3 = 250 mxMm. Jlomyck Ha pa3mep

A, paBeH:

Tya =/ TH — T3 — T2 — T4 = V4002 — 902 — 2502 — 902 = 285 MKM.

[IpenenpHble OTKIOHEHUS Ha pasMepsl A; U A3 Ha3HAYMM Kak ISl OCHOB-
HBIX BajiOB, TOTJla KOOPJMHATHI CEPEIUHBI IMOJEH TOMYCKOB IJisi 3THX 3BEHBEB
Aoa, = Doa,= —0,045. JTonyck Ha pasmep A, HA3HAYUM KaK Ha OCHOBHOE OTBEp-
CTHE, TOTJIa KOOpJMHATA CEPEIUHBI IMOJI JOMyCKa JUIs TaHHOTO 3BeHa Ay, =
+0,125. KoopiuHaty cepelrHbl ToJi JI0NMycKa 3BeHa A, OINpeAesiuM U3 ypaBHe-
aus (1.19):

Ao, = Do,, —Do,, —B0,, —D0,,= 0125+ 0,045+ 0,045 - 0 = 0,138 mm.

PesynbraTel pacuera cBefieHbl B Tabnuily 1.2. OKoHYATEIBHO AJI1 Pa3MEpoB

JeTane uMeeM:
Ay = 8_g9; Ay = 16710%% A3 = 8_9; Ay = 15018:(3)33-

Od4eBuHO, UTO pelIeHne OOPAaTHOM 3a/1auu MPU TAKUX 3HAYCHUSIX JTIOMTyCKOB
U UX KOOPJAMHAT CEpPeAuH MOJEeH JOMYyCKOB TAaKKe MPHUBEIAET K 3HAYEHHUIO 3BEHA
Ay =1+£0,2 mm.

[To cpaBHEHHIO C METOAOM MAaKCHUMyMa-MUHHUMYMa, IPUMEHEHHUE BEPOSAT-
HOCTHOTO METOJa pacueTa MO3BOJSET HA3HAYMTh HAa COCTABIISIFOLIME 3BEHbS pa3-
MEpHOH 1enu 0osiee MUPOKHE TOMYCKH Ha pa3Mephl JeTalel, YTo, €CTeCTBEHHO,

COKpPalmacT 3aTpaThbl HA UX U3IOTOBJICHHUC.
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Tabmuma 1.2

Pesynprar pemenus pazmMepHoOi Henu BEPOSTHOCTHBIM METOIOM

O603Ha- Homu- | Jonyck | Koopau- | Ilepematou- | IlpeaenbHbie OT-
YEHUE HaJIbHBIN Ty;, HaTa HOE OTHO- KJIOHEHHUSI, MM
3BEHA pasmep MKM | CCPEIHUHBI | MIEHHE &, HIDKHeS | BepxHee

Aj MM 0JIA J0- MM A A
IIyCKa HAj BAj
Ap 4j> MM
Ap 1 400 0 - -0,2 +0,2
Aq 8 90 -0,045 -1 -0,090 0
A, 167 250 0,125 +1 0 0,250
As 8 90 -0,045 -1 -0,090 0
Ay 150 285 0,215 -1 0,072 0,358

Pa3MepHbIil aHAJIN3 KOHCTPYKIIUKU COOPOYHOU €IMHUIILI, TPOBOJIUMBIM TEX-

HOJIOTOM, IIO3BOJEICT PCHINTH CIICAYIOINUC 3aJda4dH. Bo-nemex, YCTAaHOBHUTb TCX-

HOJIOTUYHOCTb JOIIYCKOB Ha COCTaBJIAIOINNC 3BCHDLSA paSMepHOﬁ e, a BO-

BTOPLBIX, YCTAHOBUTb COOTBCTCTBHC PA3MCPHLIX CBsI3CH MCKAY ITOBCPXHOCTIMU

ACTaJIn pasMCPHBIM CBA3jAM, BOZHHUKAIOIIMM B ITPOLCCCC C60pKH IroTOBOI'O H34€C-

Jusi. DTO COOTBETCTBUE MOXHO C(OPMYIHPOBATH CIEAYIOIIMM 00pa3oM: eciu

pa3mep aetaid (Miau mapaMeTp, XapakKTepU3YIOIINi B3aMMHOE PACIIOIOKEHHUE T10-

BEPXHOCTEH), SIBJIICTCSI COCTABJISIONIMM 3BEHOM Pa3MEpPHOM IEMH, ONpeaeIIroneH

BO3MOXXHOCTB BBITIOJTHCHHUA HU3ACIHNCM CBOCTO CJ'Iy)K€6HOFO Ha3Hady€HUuA, TO OTOT

pasMep (B3aMMHOE PaCIOJIOKEHUE MOBEPXHOCTEN) TOJDKEH OBITh YKa3aH Ha 4ep-

TEXKE JIETaNIH.

17



2 PazmepHbIii aHAIU3 CIIPOCKTHPOBAHHBIX (AeHCTBYIOIINX) TEXHOJIOTH-

YECKUX MPOoIeCCOB N3roTOBJICHUS I[eTaJIeﬁ

2.1 CTpyKTYpa TeXHOJIOTHYeCKHUX Pa3MepPHbIX Lemneii

CyIIHOCTh pa3MEpHOro aHallu3a CHPOEKTUPOBAHHBIX (nedcTByromux) TII
COCTOUT B PEIICHWU OOpATHBIX 3a/ay I TEXHOJOTMYECKHUX PAa3MEPHBIX ILENei,
CBSI3BIBAIOLIUX TEXHOJIOTMUYECKUE Pa3MEpPB, IPUITYCKU U KOHCTPYKTOPCKHUE pa3Me-
pbl. PasmepHsbIii aHanu3 NO3BOJISAET OUEHUTH KauecTBO TII, B 4aCTHOCTH MO3BOJIAET
ONPENENNTh, Oy/eT JM OH O0eCreYrBaTh BBINOJHEHUE KOHCTPYKTOPCKHX pa3Me-
POB, HEMOCPEICTBEHHO HE BBIIEP)KUBAEMbIX IPU 00pabOTKE 3arOTOBKU, OLICHUTH
JIOCTAaTOYHOCTh Ha3HAUYEHHBIX MPUITYCKOB HAa 00pabOTKy Mg obecnedeHus: Tpedy-
€MOr0 KauecTBa OBEPXHOCTHOTO CJI0 00pabaThIBa€MBbIX TOBEPXHOCTE.

Jlsig moHuMaHus CyTH 3a7ad pa3MepHoro aHanuza TII HeoOxoauMo cHavana
pPaccMOTPETh CTPYKTYPY TEXHOJOTMYECKHUX pa3MEpHbIX Lemneld. B texHomorude-
CKUX Pa3sMEPHBIX LEMAX® 3aMBIKAIOMIUMU 3BEHBIMH MOTYT OBITH JIMOO pazMephl
MPUITYCKOB Ha 00pabOTKY, INOO KOHCTPYKTOPCKHE (YEPTEKHBIE pa3MEphI ACTAIIN).
B 607b1IMHCTBE TEXHOJOTUYECKUX PA3MEPHBIX IEMe COCTABIISIOIIMMU 3BEHbSIMU
SBIISIIOTCS TEXHOJOTMYECKHe pa3Mepbl oOpabaTeiBaeMoi fetanu. K HUM OTHOCST-
Csi: pa3Mepbl MCXOJHOW 3aroTOBKH; pa3Mephl, MOJIydaeMble Ha BCEX OINEpalusx
(mepexoniax) oOpabOTKU pe3aHueM; pa3Mepbl TEPMOYIIPOUYHEHHBIX CIIOEB.

WNHbIMU CI0BaMH, COCTABISIOIIMMHU 3BEHbSIMH TEXHOJIOTMYECKUX PAa3MEPHBIX
Hernen sBIAIOTCS BCE pa3Mepbl, KOTOPbIE YKA3bIBAIOT B TEXHOJOTHYECKOHN JOKY-
MEHTAallM{, PETJaMEHTUPYIOIIEH H3roToBieHHe nerand. OmHako B HEKOTOPBIX
CllydasiX MPUIYCKH U KOHCTPYKTOPCKHE pa3Mepbl MOTYT SIBIATHCS U COCTaBIISAIO-
IIMMU 3BEHBSIMU Pa3MEPHBIX LEMEN.

PaccmoTpumMm, Hampumep, cXeMmy MOAPE3KH TOpUAa Ha TOKAPHOM CTaHKE
(pucynok 2.1, a). B TexHomornueckou AOKyMEHTalMH (OMEepallMOHHON Kapre,

KapTe 3CKU30B) K BBHINOJHCHHIO TMPEIIUCHIBaeTCA pasMep A, (BBIIOJHSAEMBIN

3 Vnm onepanmoHHbIX Pa3sMEPHBIX HEMSX
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pasmep), a pazmep A, ObUT MOJTyUYeH Ha MpeabayieM nepexosae. Pazmepsr A, u A,
SBJISIIOTCSI COCTABJISIIOIIMMU 3BEHBSIMM TEXHOJOTHUECKON pa3MepHOU 1enu. 3ambl-
KarOIINM 3BEHOM SIBJIICTCSI TIPUITYCK Ha 00paboTKy - Z.

AHaTOTMYHO MOYKHO COCTABUTH CXEMY TE€XHOJIOTMYECKOM PAa3MEPHOU LN
IpU TOYCHUM LUUIUHAPUYECKONW MOBEPXHOCTH (MM pacTayMBaHUU OTBEPCTHUS), B
KOTOPOM COCTABJISIOIIMMU 3BEHBSIMU PAa3MEPHOW LIETIH SBIISIFOTCSA JUAMETPAJIbHBIC
pa3Mephl CTYNEHU BajuKa (WM OTBEPCTHs) 10 0OpabOTKU U mociie 00paboTKu, a

MPUITYCK SBJISIETCS 3aMBIKAIOIIUM 3BEHOM (PUCYHOK 2.1, 0).

Qh
SR0200% 208,
%
\
\

Pucynok 2.1 — TexHo/Jiornyeckue pa3MepHbIe HEelH ¢ 3aMbIKAIOLIUM 3BEHOM
npumnyckom (pasmepsl 4, u A, — cocTaB/fIOLIHE 3BeHbS; PUIYCK Z — 3aMblI-
Kamlee 38eH0 — a; pa3Mepsl D, u D, — cocraB/isoniue 3BeHbs; NPUIYCK Z —

3aMbIKalolee 3BeH0 — 0)

B T0 ke BpeMsl NPUITYyCK MOKET SBIATHCSA U COCTABIISIIOIIMM 3BEHOM TEXHO-
JIOTUYECKOMN pa3MepHOU 1enu. Hanmpumep, B TOM cilyyae, KOrja 3HaueHUe MpUIyc-
Ka SIBJISIETCS. CTPOTO PEryiaMeHTUPOBAHHBIM JIMOO Koraa oOpabaThiBaeMasi MOBEPX-
HOCTh SIBJISIETCSI TEXHOJIOTMUECKOW 0a30il Ha mepexoze (omepauuu). Tak, Harpu-
Mep, Ha pUCYHKe 2.2 moka3aHa cxema ¢pe3epoBaHUs TOPIA, MPUYEM TOPEIl SBIISI-
€TCSI OMOPHOM TEXHOJOTHYECKOW 0a30il 3aroToBku (MOCJC MPUIIOKCHHUS CHJI 3a-
KPEIUICHHSI YIIOP OTBOJAMTCS OT 3arOTOBKH). B 3TOM ciydae BeMunHa MPHUITYCKa HE
3aBUCHUT HU OT A, HU OT Ay, U, ClIe0BaTEIBHO, IPUITYCK JOJDKEH OBITh MPUHAT B
Ka4yeCTBE COCTABJIAIOLLEr0 3BE€HA pa3MEpPHOM Lenu. Toraa BIIOJHAEMBIN pa3Mep
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AB JOJIZKCH OBITH IIPHUHAT B KQUCCTBC 3aMBIKAIOICIO 3BCHA TEXHOJOTHYECKON pas3-

MEpPHOM LIETIN.

Ab

e

An

PucyHok 2.2 — TexHosiornyeckasi pa3MepHasi iefb ¢ MPUILYCKOM - COCTABJIfA-

IOIIIMM 3BCHOM

Ha pucynke 2.3 — nmokaszaHa cxema JBYCTOPOHHETO (ppe3epOoBaHMs TOPIIOB

3aroToBKH, IIPUYCM OJHH U3 HUX ABJIACTCA TEXHOJOTHYECKOH 0a30i Ha oIIcpanuu.

B sTom CJIydac IIpUITYCK Zl BMCCTC C pa3sMCpaMu AB )51 Ar[ SABJIIOTCSA COCTaBJIATIO-

IIMMH 3BEHBSIMHU PA3MEPHOM LIENH, a NMPUITYCK Z, SABIIAETCS 3aMBIKAIOIINM 3BEHOM

TEXHOJIOTUYECKON Pa3MEPHOM LIETIH.

22
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Pucynok 2.3 — Cxema 1ByCcTOPOHHero ¢pe3epoBaHusi TOPUOB (IPUILYCK Z, —

3aMbIKaoLIee 3BeHO, MPUNYCK Z41, pa3Mepbl A, U A, — cocTaBJIsIIOLIUE 3Be-

HbS1)
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KoHCTpyKTOpCKMI pa3sMep MOXKET OKa3aTbCsl 3aMBIKAIOLIMM 3BEHOM pa3-
MEpPHOM LIENHU B TOM CIIy4ae, €CIM OH HENMOCPEACTBEHHO HE BBIICPKUBACTCS INPU
U3rOTOBJIEHUU JeTanu. Tak, Ha pucyHke 2.4 mokasaHa cxema IIIU(pOBaHUs IJI0C-
KOCTH 3aroToBku. Ha onepanyu BbIAEpKUBAETCS TEXHOJIOTUYECKAN pasmep Ag, Ha
npeaplIyiel onepannu ObUTK MOMy4eHbl pasMepsl A, u Ayq. KoHcTpykTOpckuii
pazMep K HENMOCpEeACTBEHHO Ha OMEpaldi HE BBIICPKUBACTCS M JOKEH OBITH
IIPUHAT B KAYECTBE 3aMBIKAIOIIETO 3B€HA TEXHOJIOIMYECKON Pa3MEPHOU LIENN:

K=A4,,—Z, (2.1)
IIPUYEM 3HAYCHHE INPUIYCKA Z OINpPEAENsIeTCs] U3 BTOPOM TEXHOJIOTMYECKOW pas-
MEPHOM LIEIIH:

Z=A4,-A, (2.2)

!
S S /r s J s J /S / / /, :/,» ,
/ //////// WIS I

Pucynok 2.4 - Cxema uingoBaHus TOPUA € 3aMbIKAIOUIUM 3BEHOM KOH-

CTPYKTOPCKHM pa3Mepom

[Ipu mpoBeneHny pa3MepHOTO aHaM3a HEOOXOIUMO YUUTHIBATh, UTO HAPS-
Jly C IPUITYCKaMU CYIIECTBYIOT TaK Ha3bIlBaeMble Hanycku. Hamyckom Ha3biBaeTcs
CJIOM MeTajljla, KOTOPBIA MPUXOJUTCS YIAISATh W3-3a YHPOILIEHUs] POPMBbI 3aTOTOB-

KM 110 OTHOIIEHUIO K opMe oOpabaThiBaeMoil eTaiu. B oTnudme oT mpumycKoB
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HAITyCKU HE SIBJISIOTCS 3BEHBSIMU TEXHOJIOIMYECKUX PA3MEPHBIX LIETIEH U HE JTOJIK-
HbI YYNTHIBATHCS IIPU IPOBEACHNUN pasMepHoro aHanusa TII.

PaccMoTpeHHBIE CXeMBl TEXHOJIOIMUECKUX Pa3MEpHBIX LIETIEN MOKa3bIBAIOT,
YTO IS TMPOBEJACHUI pa3MEpPHOro aHajin3a HEOOXOIUMO B KauyeCTBE HMCXOJHBIX
JaHHBIX UMETh YEPTEX TOTOBOU JETANIU, YEPTEXK NUCXOJHON 3arOTOBKH M KOMILJIEKT
nokyMeHToB Ha TII mexaHnueckoir 0OpabOTKH AETaau ¢ ONEPALMOHHBIMU 3CKU3a-
MU, Ha KOTOPBIX TOKa3aHbl 0OpabaThiBaeMble MOBEPXHOCTH, a TAKXKE IMOKa3aHbI

BBIACPKNBACMBIC PA3MCPBLI.

2.2 PasmepHas cxema U rpa@ pasMepHbIX CBSi3eH TEXHOJIOIHYECKOIo

npoiecca

W3 marepuana, U3JI0KEHHOTO B II. 2.1, cieyeT, 4To MeXAy pa3MepaMu UcC-
XOJHON 3arOTOBKH, TEXHOJOTHYECKUMH pa3MepaMu, 00ecreurMBacMbIMU Ha Kax-
o u3 onepaumit TII, mpunyckamy U KOHCTPYKTOPCKUMH Pa3MEpaMH CYIIECTBY-
IOT CBSI3U, KOTOpPbIE MOTYT ObITh OOOOIIEHHO MPEACTABIIEHBI B BHUJIE Pa3MEPHOIl
cxembl U rpada paszmepHbix cBszen TIIL

[Topsimok mocTpoeHus: pa3sMepHON cXeMbl U Tpada pa3MepHBIX CBs3EH ya00-
HO W3JlaraTh Ha peajbHOM IpPHUMEpE, B KaueCTBE KOTOPOro ObLI BHIOPAH TEXHOJIO-
rudeckuil nponecc TII Mexannyeckoit 0OpabOTKM CTakaHa MOALIUITHUKA KOPOOKHU
IIEpEMEHBI NIepead ryCeHUYHOoro Tpakropa. Ha pucynke 2.5 npeacraBieHbl 3CKU-
3bl TOTOBOM J€TalM U UCXOAHOM 3aroToBku. BeiOop B kauectBe npumepa TII yka-
3aHHOW JeTanu OOBICHAETCS TEM, YTO MPHU MPOBEIECHUHU pa3zMepHoro aHammza TII
U3TOTOBJICHUs JETaJCH pealbHOro0 IIPOU3BOJCTBA 3a4aCTYHO IPUXOIAUTCS CTAJIKU-
BAaThCS C PA3JIMYHOIO POJIa HEONPEAEICHHOCTIMH, BOSHUKAIOIIMMH B CHIIy Halld-
YHs HAITyCKOB, YIPOILAOMUX (POpMY HCXOIHOM 3aroToBKH, 100, KaK B CIydae C
paccMaTpUBaeMOM JNETANIbI0, HAIMYMEM Y JETaIM IOBEPXHOCTEH OJHOTO HOMH-

HaJIBHOTO pa3mMepa, 00pabOTAHHBIX C PA3HOW TOUHOCTHIO, U T.J.
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Pa3smepwnbiit ananu3 TII oO6paboTku AeTasei Tuia Tea BpalleHus MPOBOIAT B
OCEBOM M pPaJualbHOM HampaBieHHsX. B Hacrosimem mnaparpade orpaHmauMmcs
IIPOBEICHUEM pa3MepHoro aHanusa TII TOJIBKO B 0CEBOM HaIlpaBJICHUMU.

Kpome 3cku3oB netain u cOOPOUYHON €MHUIIBI B KAY€CTBE UCXOJIHBIX JIaH-
HBIX JJIs1 IocTpoeHus: pasmepHoil cxemsl TII, rpada pasmepHbIX cBA3€il U MpoBe-
neHus pazmepHoro aHanusza TII HeoOXoIuMO UMETh ONepallMOHHbIE 3CKU3bl 00pa-
OOTKM J€TaJIM C BBIAEPKUBAEMBIMH pa3MepaMu. Y Ka3aHHbBIE 3CKU3bI JUIsl paccMaT-
pUBAaEMOM JACTAIM C BBLIACPKMBAEMBIMU Ha OIEpalUAX JIMHEHHBIMU pa3Mepamu
IpeacTaBlIeHbIl B Tabuue 2.1.

B cBsi3u ¢ TeM, UTO pa3MEpHBINA aHAU3 MPOBOJAMUTCS B OCEBOM HaIpABJICHUH,
B Tabnuue 2.1 npeacTaBlieHbl TOJIBKO T€ ONEPALMU U NMEPEXObl, C KOTOPBIMH CBS-
3aHO ()OPMHUPOBAHHE PA3MEPOB B PACCMATPUBAEMOM HAIIPABJICHHH.

Jlis ynoOcTBa JanbHENIIETro U3JI0KEHUS BBEAEM CIEIYyIOIKE 0003HAUEHUSI.
Bce pasmepsl, npeanucaHHble K BBINOJHEHUIO Ha omnepanusax v nepexonxax TII,

Oyznem 0003Ha4YaTh Kak A; ;, Tae | — HOMEp oIepalyu, a | — HoMep pa3mepa (s

SE
pasMEpoOB 3aroTOBKH HHICKC | momaraercs paBHBIM HYJIIO) KOHCTpYKTOpCKI/IC

pasmepsl Oyaem 0003HadatTh Kak K; (HOMEp j MOKHO NMPHCBaMBAaTh KOHCTPYKTOP-
CKMM pa3MepaM Npou3BoibHO). Ilpumyckun Oynem 0003HauaTh CHMBOJIOM Z;j,
npyuYeM S>KeJaTelIbHO, YTOObI WHAEKCAlUs MPHUITYCKOB COBMAJaia ¢ MHIEKCAIUeH

MMOJIYy4aCMbIX TCXHOJOTHYCCKHX Pa3MCPOB.
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Tabmumna 2.1

Mapupytasiii TIT 06paboTku crakana

Homep m Hamme- | Homep u Dcku3 nepexoa

HOBaHHE coZepKaHUE

ornepanuu repexona

1 2 3
1. TokapHas 1. Pacrouuts mo- > 4 A
MHOTOIUIUHACIb- | BEPXHOCTH | 5 l_, .
+1 +0,53 E S €%

Has ¢ 130%1,¢ 1381053, SJEE Rl
TOYUTH ITOBEPXHOCTH S | |80
61527953 1 e
TOYHTH (ACKY, BBI- AZ7=70,5:0,275' (IR TITP), Aﬁséﬂ 125

JIEp>KaB pa3Mephbl:
A;; =10,5+%0,215

=51 7:037

r— —

A, =51,7+0,37 P
Az =4+0,125 |ar—-1 |
2. Pactouutp moO- TS TO TS,

BEPXHOCTh >///
@ 139,2¥016 g \8‘3
JIep>KaB pa3Mep v N
A, =105+ 0,21. N
A
s W rrrmess,
’424 =105:021

3. Touute TOpeEI,
TOYUTH KaHaBKY,
BBIJIEP’KAB pa3MeEpBI:
Ais=72104,
A1 = 63_g4,

A17 — 5+0.3_

U1

“ WYL // ST ITE,

.._.v = == =

/477:5 g

Lol rrr s
'475 =63,

=72+04

Ars
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[Tponomkenue Tabmwmipl 2.1

1 2 3

6. Touutp TOpel u A, o=70

(acky,  BEIIEPKAB et 16 04 —
pa3Mepsl; A 79 =520 125

Aig = 70—0,4» =

A9 =5%0,125. >V/////,4W/

-_ﬁ. ﬁ -

f//////7//A

2. Toxapuas mHO- | 1. Touuts nuamerp ,427: AZZ—
ropesioBas ®152,4_g0g, (ynma- ' S '
JseTcs MIPUITYCK
Az3)

2. TouuTh KaHaBKYy
® 147_y53, BBIAED-
KaB pa3Mepbl Ay | =
36017 B App =

3 5+0,3.

AL
\
N
N
N

>
Pl '7-17,5.-’
§>

#h24 808

23

4, Otnenouno- | 1. Tounth nuameTp
00TOUHas ®152_g 027 (ymans- AV /A
STCS PUITYCK Ay 4).

PBZ poz7
%

26




HeoGxonumo oTMeTuth, 4To pasmepsl A, 3 u A, He ObUINM yKa3aHbI HEMO-
CPEIICTBEHHO B TEXHOJIOTHYECKOW JOKYMEHTAIMH, OJHAKO 3TH pa3Mepbl HEOOXO-
JUMO YYMUTHIBATh, T.K. OHU MOJIYYaIOTCS B PE3yJIbTATe TOUCHMS LIUIMHIPUUECKUX
MMOBEPXHOCTEN HA COOTBETCTBYIOIIMX omnepauusx TII v M3MEHSIOT MOJIyYEeHHbIE
panee pa3Mepsl hacok A; 3 U A; g. PacdeT 3THX TEXHOJIOTHYECKUX Pa3MEPOB MOXK-
HO OCYIIIECTBUTh, IPUHSB, YTO 3TH pa3Mepbl paBHbI MTOJOBHUHE MPUITyCKa HA TOYE-
HUe 00pabaTriBaeMbIX moBepxHocTel. Takum oOpazom:

Az =0,5(159 £ 1,59 — 152,4_45) = 3,3%0%5°;
Agy =0,5(152,4_ 05 — 152_g927) = 0,27 004"

[locne TOro, Kak yCTaHOBJIEHO COJEpKaHWE Omnepaluii, (POPMHUPYIOIIUX
MPOJIOJIbHBIE pa3Mepbl, HEOOXOUMO BBIYEPTUTH ICKU3 JIETAIM U HAHECTH HA HETO
MPUITYCKH Ha 00pabOTKy, HAUMHAs OT MOCJEAHEH ONepal U 3aKaHYUBas UCXOJ-
HOM 3aroTOBKOI. B 4acTHOCTH, 3CKH3 AETaNM «CTaKaH» C HAHECEHHBIMH MPUITYC-

KaMH Ha 00pabOTKy NpeCcTaBleH Ha pUCyHKe 2.6.

N

b
SN

N
N

PucyHok 2.6 — Icku3 1eTajim «CTAKaH» ¢ HAHECEHHbIMU MPUILY CKAMM

Jlaaum HEKOTOpbIE MOSICHEHUS K PUCYHKY 2.6. Bo-nepBBIX, HA 3CKHU3 I'OTO-
BOM JIeTajdy HAaHECEHbl TOJBKO TE€ MPUITYCKH, KOTOPHIE OKA3bIBAIOT BIMSHHUE Ha
(bopMHpoBaHUE MPOJOIBHBIX pa3MepoB. Bo-BTOPBIX, NPUHATO, YTO MPU 00pabOTKe
KAHABOK MPUITYCKU SIBJISIFOTCA OJHOCTOPOHHUMH. B-TpeTbuX, TEXHOJOTMYECKHE
pa3mepsbl A; 1 U A; 4 HY’)KHO pacCMaTpuBaTh KaK OJIMH U TOT K€ TEXHOJOTMYECKUN
pa3Mep U IpH MOCTPOECHUH Pa3MEPHOM CXEMBbI YUUTHIBATh OJMH pa3.

Hanee nis moctpoeHus pazmepHoii cxembl TIT HeoOXoauMO MPOBECTH BEp-

THUKaJIbHBIC JIMHUU JIA HOBerHOCTeﬁ HCXO)IHOf/i 3aroTOBKH U BCCX HOBerHOCTeﬁ,
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KOTOpbIE 00pa3yloTCs B MPOLECCe yAaJeHHUs] COOTBETCTBYIOMIMX MpUIyckoB. [Ipo-
BEJICHHbIE BEPTUKAJIbHBIC JHUHUM HEOOXOAUMO COEAMHHUTH COOTBETCTBYIOIIUMU
TEXHOJIOTUYECKUMHU pPa3MEpaMu, MPHUIIYCKAMH M KOHCTPYKTOPCKHMH pa3zMepaMu
TaK, KaK 3TO IMOKa3aHO HA PUCYHKE 2.7. JlanuM MOSICHEHUSI K ’TOMY PUCYHKY.

Bo-niepBbiX, Ha pucyHke 2.7 yKa3aHO TpU JOIMOJHUTENbHBIX TEXHOJOTHUYe-
CKUX pasmepa Ag,, Ags U A4, OTHOCIIIUXCSA K UCXOAHOU 3aroToBke. HeobOxomu-
MOCTb BBEACHHS 3TUX Pa3MEPOB OOBACHSAETCS HAJIMUYMEM HAITyCKOB Ha MCXOJHOMN
3aroTOBKE, YNPOIIAIMKX ee (HopMy MO OTHONICHUIO K (opMe TOTOBOHM JeTalu.
dopManabHO 3THX Pa3MepOB Ha 3arOTOBKE HE CYLIECTBYET, HO X HAJIM4YKE HEOOXO-
JUMO U1l KOHTPOJISI IPABUIILHOCTH MOCTPOeHUs pazmepHoil cxembl TII (asa mos-
HOW ONPEIIECHHOCTH pa3MEpPHOM CXEMBbI pelIaeMon 3a1aun).

Bo-BTOpBIX, TEXHOJIOTHYECKUE pa3Mepbl A, ¢ U A7 00pa3yroTcs Npu yjanie-
HUW OJHOTO W TOTO K€ MPUITYCKa Zq ¢(Z17), TOITOMY YKa3aHHBIN MPHUITYCK MPH
IIPOBEPKE MPABWIIBHOCTH MOCTPOCHHS PA3MEPHOM CXE€Mbl HEOOXOJUMO YUUTHIBATh
TOJIBKO OJIUH pa3. To ke camoe OTHOCHUTCA U K TEXHOJIOTMYECKUM pasMepam A, 1 1
Az

B-TpeTpux, TeXHOIOTMYECKHE pasMepsl A,z U A, 4, TOIydaeMble B pe3yJib-
TaTe ynajeHus MPUIyCKa MPH TOYCHUU HAPYKHBIX MOBEPXHOCTEU, HEOOXOAMMO
YUYUTBIBATh JBAXK/IBI: U KaK TEXHOJIOTUYECKUE Pa3MEPBI, U KAK ITPUITYCKH.

[IpaBunbHOCTE MOCTpOEHUs pasMepHoM cxembl TII ompenensercs mposep-
KOW BBIIIOJIHEHUS CIICAYIOIIMNX YCIOBUN:
— YHUCJIO TEXHOJIOTHUYECKUX Pa3MEPOB JTOHKHO ObITh HA €UHUILY MEHbIIE YUC-
JIa IOBEpXHOCTEH (B HaieM cirydae 17 moBepxHocTed v 16 TEXHOJOTUUECKUX Pa3-
MEpOB);
— YHUCJIO KOHCTPYKTOPCKUX Pa3MEPOB U MPUITYCKOB JIOJKHO OBITh PaBHO YHC-
Jy TEXHOJIOTMYECKHX pa3MepoB (B pacCMaTpUBAEMOM CiIy4yae 8 KOHCTPYKTOPCKHUX
pa3MepPoOB U 8 MPUITYCKOB).

B cuiy Toro, 4to ykazaHHbIE YCIOBHS COONIOAAIOTCS, MOKHO CUUTATh, UYTO

pa3sMmepHas cxema TII cocraBiena BepHO.
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Pucynok 2.7 — Pa3mepHasi cxeMa TeXHOJIOTHYECKOT0 MPOLecca M3roToBJICHUS
AETAJH «CTAKAH)

JlanpHENIINKA aHaIU3 pasMEPHON CXEMBI ITPOBOASAT, PACCUUTHIBAS TEXHOJIO-
TUYECKUE Pa3MEPHBIE LENU, CBSA3BIBAIOIINE TEXHOJIOITMYECKHE Pa3MEPhI, pa3MeEpPHI
MPUIYCKOB Ha 00pabOTKy M KOHCTPYKTOPCKUE pa3mepbl. Tak, HanmpuMep, OTHOCH-
TEJIbHO TNPUITYCKa Z; 5 MOYKHO COCTABUTH CIIEIYIOIIEE YPaBHEHHUE PA3MEpPHOM Iie-

nn:
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Zys = A1 — A1, (2.3)
a OTHOCUTEJIbHO KOHCTPYKTOPCKOIO pa3mepa, Hanpumep Ks, 3HaueHUue KOTOPOro
HEIOCPEICTBEHHO HE BBIICPKUBAETCA MPU 00paboTKe:

Ks = A19— A3 — Ay (2.4)

OnHako BBIBIECHUE TEXHOJOTHUUECKUX PA3MEPHBIX IENEH HEMOCPEACTBEHHO
o pazmepHoit cxeme TII siBisieTcst 3aTpyIHUTENBHBIM, OCOOEHHO B Cily4ae JeTa-
Jeil ¢ OOJIBIIMM KOJIMYECTBOM MOBEPXHOCTEM, TEXHOJOTMYECKUX U KOHCTPYKTOP-
ckux paszmepoB. [losTomy Gosiee yA0OHO BBISBISTH TEXHOJOTUYECKHUE Pa3MEPHbIE
LEIU ITyTEM MOCTPOEHMS rpada pa3zMepHbIX cBs3eil aHanuzupyemoro TII. Bepmm-
HaMH JIaHHOTO Tpada SBISAIOTCSA MOBEPXHOCTU MCXOJHOW 3aroTOBKH M MOBEPXHO-
CTH, 00pa3yroIIMecs: B PE3yJIbTaTe BBINOJIHEHHUS TEXHOJOTMYECKHX NEPEXO0J0B U
ornepauuid, a pedpaMu SIBISIOTCS TEXHOJIOTUYECKUE pPa3MEpbl, MPUITYCKH U KOH-
CTPYKTOPCKHE pa3mMephl.

[TocTpoenue rpada HauMHAETCS C BEPIIMHBI KOPHSA, B KAaY€CTBE KOTOPOM
MO>KHO IPHUHATH OBEPXHOCTh, OT KOTOPOU 3aAaHO HAaMOOJIbLIEE KOJIUYECTBO TEX-
HOJIOTUYECKUX Pa3MEPOB WK KOTOpasl SBIISETCS TEXHOJIOTMYECKON 0a30il Ha mep-
Boii omepaumu TII. B paccmarpuBaeMoM ciiydae B Kauy€CTBE TAaKOW BEPIIHMHBI
yI0OHO MPHUHATH BEpIIMHY ¢ HOMepoM 1. Beprimna-kopenb coeaunsercs pedpamu
CO BCEMU IOBEPXHOCTSAMH, MEKY KOTOPBIMHU €CTh CBSI3b B BUJIE TEXHOJIOTMYECKO-
ro pasmepa. Takas mporeaypa moBTOPSETCs Il BCEX BEPLIMH, MEXIY KOTOPBIMU
UMEIOTCS pa3sMEPHBIE CBA3U — TEXHOJIOTUYECKUE Pa3MeEPBI.

[TocTpoeHnHslil rpad TexHogornyeckux pasmepoB aist TII uzrorosnenus ae-
TaJu «CTaKaH» IPEICTABICH Ha pUCyHKe 2.8. Ecim pazMepHas cxema IOCTpOeHa
BEPHO, TO rpad pa3MEpPHBIX CBA3EH TOJIKEH NMPEACTaBIATh OO0 rpad-aepeso, T.€.
Ha rpade He JOKHO ObITh 3aMKHYTBIX KOHTYPOB, LIUKJIOB, Pa3pbIBOB U T.II.

Ha rpad texHonormueckux pasMepoB HEOOXOJIMMO HAHECTH MPUITYCKU (JIU-
HUSIMHU C 3UT'3aIrOM) U KOHCTPYKTOPCKHUE pazMephl (YTOIIIEHHBIMU JIMHUSIMH), B pe-
3yJbpTare yero oyner noiaydeH rpad pasmepubix cBsazeit TII. Ha pucynke 2.9 npen-
ctaBjieH rpad pazmepHbix cBszeil nis TII uzroroBneHus paccmaTpuBaeMon Jera-

mu. [To rpady pasMepHBIX CBSI3€M MOXKHO COCTaBUTh YpaBHEHHUSI BCEX TEXHOJOTH-
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YECKUX Pa3MEPHBIX LENEN, B KOTOPBIX 3AMBIKAIOIIMMU 3BEHBSIMU SIBIIAIOTCS MPH-
IIyCKH WJIM KOHCTPYKTOPCKHE pa3sMephl, & COCTABILIIOIIMMH 3BEHBSIMH — TEXHOJIO-
ITMYECKUE PAZMEPBI.

Tak, HarpuMep, IPUITYCK Z1 5 SABIAETCS 3aMBIKAIOIIUM 3BEHOM B Pa3MEPHOU
LEMA C COCTaBJLIIOIIMMHU 3BEHbSIMU Ay, U A;5. B CBOI0O ouyepeab KOHCTPYKTOP-
CKMM pazMep Ky sBISETCS 3aMBIKAIOIIMM 3BEHOM B Pa3MEPHOM LENH C COCTABJISA-
IOUUMH 3BeHbSIMU Aqs, Agq U A3 (MHBIMHM CIIOBaMH, 3TOT KOHCTPYKTOPCKHI
pa3Mep He BBIIECPKUBACTCA HEMOCPEACTBEHHO HAa ONEPALMHM, a II0JydaeTcs KaK pe-
3yJbTaT BBINOJHEHUSI HeCKOJIbKHX onepauuii TII). B oTinuune oT KOHCTPYKTOPCKO-
ro pasmepa K, KOHCTPYKTOPCKHN pa3Mep, Harpumep, Ky COBIIAIAET C TEXHOJIOTH-
4eCKUM pa3MepoM A, , (MHBIMU CIIOBaMH, 3TOT KOHCTPYKTOPCKHUI pa3Mep BBIIEP-
YKUBAETCS HETIOCPEACTBEHHO HA ONEPALIHH).

JUis Ka)XJ10T0 MPUITYCKa WM KOHCTPYKTOPCKOTO pa3Mepa 1o rpady pasmep-
HBIX CBSI3€d MO>KHO COCTaBHUTh YPABHEHHE Pa3MEPHOMU ILIENH, IMOJB3YSICh CIENYIO-
UM IpaBwioM. BeiOpaB peOpo - 3aMbIkarolee 3B€HO, HEOOXOAMMO COBEPIINUTH
MBICJIEHHBIH 00XO0J1 10 KOHTYPY, COJAEpKAILlEMy 3TO 3BEHO, OT BEPUIMHBI C 0OJIb-
MM HOMEpPOM K BEpIIWHE C MEHbIIMM HOMepoM. Ecnu B HampaBieHuu o0xona
peOpo — TEXHOJIOTUYECKUIN pa3Mep COCIUHSET BEPUIMHY C MEHBIIMM HOMEPOM C
BEPUIMHON C OOJIBIIKM HOMEPOM, TO 3TOT TEXHOJOTUYECKHUI pa3Mep - yBeIHUKBa-
IOIlIEE 3BEHO. B NMPOTMBHOM Cilydae TEXHOJIOTMYECKHM pa3Mep — YMEHbIIAIOIIEe

3BCHO.
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Tak, Hanpumep, IS IPUITYCKa Z; ; YPAaBHEHHE €ro pa3MEpHOH Lenu OynaeT
UMETh BU]I:

Z11= A5 t Ao, (2.5)

YTO MOJIHOCTBIO COBMaaaeT ¢ (2.3), a Isl KOHCTPYKTOPCKOro pasmepa Ky ypaBHe-
HHUE €ro pa3MepHOH 1enu OyIeT UMeTh BUI:

Ke = —A13 +Ag1 — Ass. (2.6)

AHaJOTMYHO MOXHO COCTaBUTH YPaBHCHHS Pa3MEPHBIX IENeH W JIA BCEX

OCTaJIbHBIX KOHCTPYKTOPCKHX pa3mMepoB u npuiyckoB. Jlis TIT uzrorosieHus je-

TaJIM «CTaKaH» BCE pa3MEpHBIC IEIH JIUIS IIPHITYCKOB U KOHCTPYKTOPCKHUX pa3Me-

POB TipecTaBiIeHbI B Tabmwie 2.2. [Ipu mpoBeieHuu pacueToB BCe pa3MepHbIE I1e-

nu B Tabnuile 2.2 pacCUYUTHIBAINCH HA «MAKCUMyM-MUHUMYM». Kpome Toro Ob110

IT14
IPUHSATO, YTO JOMYCKH Ha pa3Mepbl (acoK yCTAHOBIIEHHI MO —

Tabnuna 2.2
VYpaBHenus pasmepHbix nenei TII u3roToBiaeHus AeTaiy «CTaKaH», COCTABICHHBIE

1o rpady pasmepHsix cBszeit TI1

Koncrpykropckuii | Cxema u ypaBHEHUE pa3- Pesynbrar pacuera
pa3zmep (IPUITYCK) MEpHOH LIEeTH
1 2 3
K1 =70_¢4 Ki = A8 K1 =70_¢4
K, = 5%%° K, = 4,7 K, = 5%%°
K3 =36_0417 K, = 434 K3 = 36_¢,17
K, =201£0,65 Ky=A15—45, K, = 72t8:i — 51,7t8§; =
203157
Ks =2540,25 Ks =A19—Az3— Ay, Ks = 5%0125 — 3,3’_’8;33 —
—0.2°081" = 153367
K¢ =31£0,25 K¢ = Ap1 —A13 — A1 Ko = 7417 — 4t81§§ -
—72%0s = =221 88
K, =3,5%%3 K, =A4A,, K, =3,5%%3
Kg = 63_94 Ks =416 Kg = 63 ¢4
Z1 1 (HaIyck) Zi1=—411 1t 401 He yuuteiBancs
—Ao.2
7, (Hamyck) Zi,=—A1,+Aps He yuutsiBancs
Z1.6(1.7) Z16=HA16—A1s+A11 Zieg=63_04— 72t8ﬁ +
+10,525515 = 1,55051s
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[Tponomxenue TadauLbI 2.2

1 2 3
Zig Z1g =A15 — A1 Z1g = 72J—r8:i — 704 = ngjﬁ
Z31(2.2) (HamycKk) | Zpq = Agz — Ap1 + A1 He yuuTbiparncs
—Ay4
Z33 Zy3 =433 Zy3 =3, 3J—r8233
Zy Zy1 = Ay Zy1 =0, 2t8:814

IIpu pacyerax MPUIYCKOB OBLIO YYTEHO, YTO 3BEHbA Zq1 , Z13 U Z31(2.2)
(baKTHYeCKH SIBISIOTCS HE TPUITYCKaMH, a HAIyCKaMW, W PacCYUTHIBATh WX HE
HY>KHO.

AHanu3 pe3yNbTaToB pacyeTa pa3MEpHBIX IeTel, MPe/ICTaBICHHbIX B Ta0-
aure 2.1, noka3piBaet, 4To TII M3roTOBICHMS AETalIN «CTaKaH» HE MOXKET obOecIie-
YUTh BHITIOJIHEHHUE TPEOOBAHUM MO TOUHOCTH KOHCTPYKTOPCKHUX pa3mepoB. B vact-
HOCTH 110 yka3zaHHOMY TII, He MOTyT OBITh BBIJIEPKaHBI KOHCTPYKTOPCKUE pa3Me-
pol Ky, K5 u Kg. boiiee Toro, orpuniateIbHOE HOMUHAJIBHOE 3HAYEHUE KOHCTPYK-
Topckoro pasmepa K, = —2%2:222 rooput 0 TOM, 9TO y GOJIBIIEH YaCTH TOTOBBIX
neranei dacku He OyneT BOOOIIE, YTO MOXKET MOTpeOOBaTh BBEJICHUS JOTOJHHU-
TenbHOM onepanuu. OcTabHbIE KOHCTPYKTOPCKHUE pa3Mephbl BBIICPKUBAIOTCS
HEMOCPEACTBEHHO U COBNAAAIOT C TEXHOJIOTUYECKUMHU Pa3MEPaMH.

OTHOCHTENBHO 3HAYCHUN TPHUITYCKOB Z1 ¢(1.7), Z1.8) Z2.3 U Z41 MOXKHO CJiC-
JIaTh 3aKJFOYEHHUE O TOM, YTO UX MUHUMAJIbHBIC 3HAYEHUS BIIOJIHE JOCTATOYHBI JJIs
obecrieueHus: TpeOyeMoro KauecTBa MOBEPXHOCTHOTO CJIOS.

B cuny BeimensnoxxeHHoro, TII M3roToBieHUs] OeTaii CTaKaH HE MOXKET
ObITh TPU3HAH KAYECTBEHHBIM U HYXXJAETCSd BO BHECEHUH KOPPEKTHPOBOK.
Hampumep, He0OX0AMMO U3MEHUTh Kak HOMUHAJIBHOE 3HAYEHUE, TaK U BEIHMYUHY
JIONyCKa Ha TEXHOJOTMYEeCKUW pa3mep A;,. Eciaum 3HaueHHe TEXHOJIOTrMYEeCKOro
pa3Mepa yCTaHOBUTH paBHBIM A;, = 52 + 0,25, To 111 KOHCTPYKTOPCKOTO pas-
mepa K, OyieT UMeTh MECTO COOTHOIIICHHE:

K, =721 —52+ 0,25 = 20 + 0,65,

T.€. TpeObyemasi TOUHOCTh pa3mepa K, Oynet obecreueHa.
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Obecneuenue xe TOYHOCTH pa3mMepoB ¢acok Kz u Ky MoxkeT moTrpedoBarh
u3MeHeHus: cTpykTyphl omnepanuii TII. Hampumep, ayist obGecrieueHHs TOUHOCTH
pa3mepa dacku K, ee ToueHue Oosee 1enecooOpazHo OCYIIECTBISATh HE 10 MO-
PE3KM MpaBoTo TOplia AETalu, Kak 3To jAenaercs B paccMarpuBaeMoM T11, a mocie
MOJIPE3KU Toplia JUOO COBMECTUTHh OOpaOOTKY YKa3aHHBIX MOBEPXHOCTEH U BbI-
MOJHATh UX HA TPEThEM MEPEXOAE TOKAPHOW MHOTOMINUHAEIBHON omepanuu. B
ATOM CJIy4ae TOYHOCTh 00paboTKH (packu OymeT OnpeAesaThCs TOJIBKO TOYHOCTHIO
HACTPOMKH OTHOCHUTEIILHOTO TMOJIOKEHUS PEKYIIUX KPOMOK MOJIPE3HOT0 U (pacou-
HOTO pe3noB. Takxke TpeOyeTcs MPUHATHE ONPEICICHHBIX TEXHOJOTUYECKUX pe-
HIEHUI 1 17151 00ecreueHuss TOYHOCTH pazMepa dacku K.

B otnenpHbIX cnydasx (0coOeHHO Mpu OOJBIIOM KOJUYECTBE BBISBICHHBIX
OmKO0K) MOXKET BO3HUKHYTh CUTYallus, Korja Jjisi o0ecrledeHus: TOUHOCTU KOH-
CTPYKTOPCKHX pa3MepoB MOTpeOyeTcsi 0TKa3 OoT paccmaTpuBaemoro BapuanTa TII
U MPOEKTUPOBaHUE HOBOTO BapuaHTta. J[yig TOoro, ytoObl TaKUX CUTyalluid HE BO3-
Hukano, TII u3roroBieHus naeTtaneil M3HA4aldbHO JOJDKHBI MPOECKTUPOBATHCA HA
OCHOBE METOJOJIOTHH Pa3MEPHOrO aHain3a. Pa3MepHBI aHAIW3 MPOEKTUPYEMBIX
TII BkIrOYaeT B ce0s BBIMIOJIHEHUE CIAEAYIONTUX ATAMOB:

- Ha3Ha4Y€HUE JOMYCKOB HA TEXHOJIOTUYECKUE PA3MEPHI;
- onpeerneHne MUHUMATBHBIX IPUITYCKOB Ha 00paboTKY;
— pacyeT TeXHOJIOTHYECKUX Pa3MEPOB.

Peanuzauus 3Tux 3TanoB OyAeT NoApoOHO PacCCMOTPEHA B CINEAYIOIIEH riiaBe.
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3 OcHOBHBIE TaNbI NPOBEIEHNS PA3MEPHOr0 AHAJIN3Aa MPOEKTHPYEMbIX
TeXHOJIOTMYECKHUX MPOLEeCCOB U3r0TOBJIEHHA JeTajleil

3.1 HazHauyeHue J0MYCKOB HA TEXHOJOTMYEeCKHE pa3Mephbl

Jlommycku pa3MepoB, MOJIy4aeMbIX Ha OIepalusx MexaHu4eckoil 00paboTku,
OTIPEJIENISIIOTCA C UCIOJIb30BAHUEM CIEIHUANIBHBIX TaOJUIl TOYHOCTHU, B KOTOPBIX
MIPUBOJISITCS CPEIHUE CTATHCTHYCCKUE MOTPEITHOCTA MEXaHUYECKOW 00paboOTKH -
W UIs1 pa3MepoB, TOTYyYaeMbIX Ha CTaHKaxX pa3IUYHbIX TUMOB. Hambomee moiHO
yKa3aHHBIC IMOTPENTHOCTH TpeCcTaBiIeHbl B [2]. B HacTosmem mocoduu 3t Tad-
JUITBI TOYHOCTH O00paOOTKU MPHUBEICHBI B MpuioxeHuu 1. [lpu 3TOM TexHOJIOTH-
YEeCKHE pa3Mephl, JIJIsi KOTOPBIX Ha3HAYAIOTCS JOMYCKH, B 3aBUCUMOCTH OT CIloco0a
WX TOJTY4YEHUs pa3feieHbl Ha pa3InyHble Tpymmbl. Hampumep, mms TokapHO-
PEBOJIBLBEPHBIX CTAHKOB MOJydaeMble pa3Mephl MOJENICHbl HAa TPU TPYMIBL: MOJY-
gaeMble OT TEXHOJOTHYECKHUX 0a3, MoJydyaeMble OT HACTPOCUHOM 0a3bl C IOMOIIBIO
pE3II0B, YCTAaHOBJICHHBIX HA Pa3HBIX MO3UIUAX, IMOIyYaeMbIe MEXIY pe3IaMH,
YCTaHOBJICHHBIMHU B OJIHOM JIEp>KaBKe.

HeoOxoaumo moOHMMATh, 9TO JUIsl YKA3aHHBIX TPYII Pa3MEpPOB BEIIMUHHBI
MoTpentHocTed OyayT pa3nuuHbiMU. PaccmoTpum crnenyronuii npumep. Ha pu-
cynke 3.1 u3obpaxkeHa cxema MOJPE3KU JIBYX TOPIIOB 3arOTOBKH pe3llaMH, yCTa-
HOBJICHHBIMH B OJTHOM pe3Ile/iepiKarTere.

Ecnu npenmnonoxutk, 4TO Ha JAHHOM OMNepanuyd BO3HUKAET MOTPEHTHOCTD
3aKpEIUICHHUs] B OCEBOM HAIPaBJICHUH - &,, TO ATa MOTPEUTHOCTH HEMOCPEICTBEHHO
BOKICT B TTOTPEITHOCTH pa3Mepa A;, BBIIECPKUBAEMOTO OT TEXHOJIOTHUECKON 0as3bl,
U HE TIOBJIUSICT HA MTOTPEITHOCTH pa3Mmepa A,, BBIIESPKHUBAEMOTO MEXITY PE3IaMHU.
AHAJIOTUYHO MOXHO PacCMOTPETh M JIPYTHEe BUIBI MOTPEITHOCTEH (M3HOC PEXKy-
IIMX UHCTPYMEHTOB, UX YIIPYTHE OTXKATHUS), KOTOPhIE OYIyT CYyIIECTBEHHO BIUSATH
Ha TIOTPEIIHOCTh BBIIEPKUBAEMOT0 pazMepa A; u modtu He OyAyT BIUSATH HA TO-
IpemHoCTh pa3mepa A,. Takum oOpa3oM, 0YEBUIHO, YTO B I[€JIOM IOTPEITHOCTH

pasmepa A, OyleT MeHbllle TOTPENTHOCTH pa3Mepa A .
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Pucynok 3.1 — Cxema 0JHOBpeMeHHOM MOAPEe3KHU JABYX TOPIOB HA TOKAPHO-

PEeBOJILBEPHOM CTaHKe

Ecnu OB1 mosipeska TOPIIOB OCYIIECTBIUIACH C Pa3HBIX TO3UIINN PEBOJILBEP-
HOM TOJIOBKH, TO OYEBUHO, YTO Ha MOTPEIIHOCTh pa3mepa A, okazana Obl BJIHS-
HUE TOTPEIIHOCTh (PUKCAIMKA PEBOJIbBEPHON TOJOBKM M B 3TOM Cllydae MOTper-
HOCTb pa3Mmepa A, okazanachk ObI O0JIBIIE, YEM B IIPEABIIYIIEM IIPUMEpE.

[TogoGHBIe TpyMIBI pa3MEPOB BBIJEICHBI U HA JAPYTUX CTaHKAX, 4TO MO3BO-
JISIET C WCHOJIL30BAHMEM TAOJHI[ TOYHOCTH Haubojiee 00OCHOBAHHO MOIONTH K
OTIPEJICIICHHIO JOITYCKOB HAa TEXHOJOTUYECKHUE Pa3MEPHI.

[Ipu uUcTONB30BaHUM CPEIHECTATUCTUYECKUX TAOIUI] TOYHOCTU O0OpabOTKH
HEOOXOJMMO YYMTBIBATH CIIEAYIOIIEE OOCTOSITENBCTBO. Y Ka3aHHbIE TAOJMIIBI CO-
CTaBJISUTHChH ISl YCIIOBUHM, KOTIa IOTPEITHOCTh 0a3UpOBaHUs MOTJIa ObITh IPUHSITA
PaBHOW HYJIIO U M3MEPHUTEIIbHBIC (TEXHOJOTHYECKHE) 0a3bl UMET MUHUMAJIbHBIC
MIPOCTPAHCTBECHHBIE OTKJIOHEHUS. Eciu yka3aHHBIC YCIIOBHS HE BBIMOJTHSIIOTCS, TO
JAHHBIN (HAKT HEOOXOAMMO YUUTHIBATh MPU HA3HAYEHUH JIOMYCKOB HA TEXHOJIOTH-
YecKrue pa3Mepsl. [IponmumocTpupyeM BBITIICH3I0KEHHOS Ha CICAYIOMNX IPHUMe-

pax.
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Ipumep 1. Ha pucynke 3.2 moka3aHa cxema MOJAPE3KH TOPIIOB 3arOTOBKH.
Hcxonnasi 3aroTOBKa MMeENla 3HAUYUTENIbHBIE MPOCTPAHCTBEHHBIE OTKJIOHEHUS W3-
MEPHUTENBHON (TEXHOJIOTUYECKOM) 6a3bl - p,,.

B sTom cnyuyae nmonyuuth pazmep A ¢ MOTPENIHOCThIO MEHEE P, HEBO3MOXK-
HO, NMOATOMY OHA JIOJKHA OBITh BKJIIOYEHA B JOIMYCK HA BBIIEPKUBAEMBIN pazMep
A. CrenoBatenbHO:

TA = W+ Py (31)

Pucynok 3.2 - Cxema noape3ku Topuen

ITpumep 2. Ha pucynke 3.3 mokazaHa cxema pacTauyMBaHHs OTBEPCTHS B
pasmep D. B stom ciywae pomyck Ha pa3mep D MOXET ObIThb MPUHAT PABHBIM
CPEIHECTaTUCTUYECKOM TOYHOCTU METOJa 00pabOTKH, TaK KaK IPOCTPAHCTBEHHbIE
OTKJIOHEHHSI B 3TOM CJIy4ae MOBJIMSIOT TOJIbKO Ha PAaBHOMEPHOCTH MpPUITyCKa Ha
o0pabotky. CieoBaTeNbHO:

TA = (UC. (32)
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Pucynok 3.3 — Cxema pacTauMBaHHUs OTBEPCTHUSI

IIpumep 3. Ha pucynke 3.4 mokazaHa cxema TOYCHHsI CTyIEHEW Baja Mpo-
XOJIHBIMU YIIOPHBIMH PE3LIaMH Ha MHOTOPE3LO0BOM MojyaBToMare. Bam 6a3upyer-

Ci B JKCCTKHX OCHTpPaAX.
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PucyHnok 3.4 — Cxema ToO4eHUsI 3ar0TOBKHU B LIEHTPax

[Ipu Takoil cxeme yCTaHOBKM Bajia MpU MOJy4eHUU pazmepa A; OyaeT BO3-
HUKATh TIOTPENTHOCTh 0a3UPOBAHUS - £, CBSI3aHHASI C U3BMEHEHHUEM B MpeJeax J0-
MyCKa TITyOWHBI TIEPEIHET0 IIEHTPOBOTO OTBEepcTUA. [lomyunTh maHHBINA pa3Mep ¢
MMOIPETHOCTBIO MEHBIIIEH, UEM Eg, HEBO3MOKHO, CIEA0BATENBHO, TaHHAS MTOrpeNl-
HOCTb JIOJDKHA OBITh YUTEHA MTPU Ha3HAYEHUU JOMycka Ha pa3Mep A;. Takum oOpa-

30M:
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Th1 = o + €. (3.3)

Hanporus, Ha pa3smep A, norpemHocTs 0a3upoBaHus HE OyleT OKa3bIBaTh

HUKaKOIro BIMSHMS (KaK Ha pa3Mep MeXAy JByMs MHCTPYMEHTaMH) U, Clel0oBa-
TEJIBHO:

T4 = we. (3.4)

IIpumep 4. Ha pucynke 3.5 nokazaHa cxeMa TOUEHHUSI HAPYKHOU MMOBEPXHO-

CTHU BTYJIKH, YCTAHOBJIEHHOW HA KECTKON HWJIMHAPUYECKON OMPABKE C 3a30POM.
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Pucynok 3.5 — Cxema TOY€HHUSs] HAPYKHOI MOBEPXHOCTH BTYJIKHM HA ONpPaBKe ¢

3a30poM

Bo3Hukaromasi Ha orepanuy MOTPEIIHOCTh YCTAaHOBKH &,, BbI3BaHHAs OT-
KJIOHCHHEM OT COOCHOCTH OCH IICHTPOBBIX OTBEPCTHH ONPABKH M OCH BHYTpPEHHEH
MMOBEPXHOCTH BTYJIKH, HE OyJIeT BKIIOYATHCS B MOTPEITHOCTD BBITIOJIHECHUS pa3Me-
pa @D, a OyAeT BIMATh Ha HEPABHOMEPHOCTh CHMMaeMoro npuiycka. Ciaenoa-
TeJIBHO, JIOMYCK Ha JIAHHBIN pa3Mep HeOOXOAMMO HA3HAYUTH PAaBHBIM CpeIHECTa-
TUCTHUYECKOHN MOTPEIIHOCTH METOjIa 00padOTKH, T.€.:

Tp = w,. (3.5)

Hcxons n3 pacCMOTPEHHBIX MPUMEPOB, MOKHO CHOPMYIUPOBATH CIEAYIO-

aiee O6H_I€€ IMpaBUJI0O HASHAYCHUSA JOITYCKOB Ha TCXHOJOTMYCCKUEC Pa3MCEPhI:
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— JIOTIYCKY Ha IMaMeTpalibHbIE pa3Mephl, a TAK)KE Ha PACCTOSTHUS MEXKITY
MOBEPXHOCTSAMHU, 00pabaThIBa€MbIMH C OJTHOTO YCTaHOBA, MOTYT Ha3HAYaThCs PaB-
HBIMHU CPEHECTATUCTUYECKOM MOTPEeITHOCTH METo 1a 00paboTKH;

— BO BCEX OCTAJbHBIX CIy4asxX Ha3HayaeMble JONMYCKH Ha pa3Mepbl
MEX/1y TTOBEPXHOCTSIMH JIOJKHBI PACCUUTHIBATHCS 10 (hOpMYyIIe:

Ty = w.+ &+ py. (3.6)

3amevanue: B mpuHIune, J0MycKl Ha TEXHOJIOTHUECKUE pa3Mephl, Ha3Hava-

eMbI€ C UCIIOJIb30BAHUEM TAOJUIl TOYHOCTH, MOTYT OBITH U OOJIbIIIE UX PACCUUTAH-
HBIX 3HaueHM. Pacmmpenue 1omyckoB Ha 06pabOTKy MO3BOJISET CHU3UTH 3aTPATh
Ha BBITIOJTHEHHE OTEpaIfy, HO MIPH 3TOM HEOOXOIUMO YUUTHIBATh, YTO C YBEIHYE-
HUEM JIOITYCKOB PACTYT 3HAYEHUS MPUITYCKOB Ha 00pabOTKy, YTO B CBOIO OYEPEb
HOBJIMSAET HA pa3Mepbl UCXOJIHOM 3arOTOBKHU M, KaK CJIEJICTBUE, HA €€ CTOMMOCTb.
[ToaToMy K pacHUIMpeHHI0 AOMYCKOB Ha TEXHOJOTUYECKHE pa3Mepbl HEOOXOTUMO

NOoAXOOUTDb C OCTOPOKHOCTBIO M YUUTBIBATH BCC 3aTPAaThbl HA U3TOTOBJICHUC ACTAJIH.

3.2 OnpeaesieHe MUHUMAJIBHBIX NPUILYCKOB HA 00pa0doOTKY

IIpumyckoM Ha3bIBaeTcs Cloil Marepuana, KOTOPbIN yAalsieTcsl B Mpolecce
MEXaHUYEeCKON 00pabOTKM 3aroTOBKH I JOCTHMIKEHUS TpeOyeMoll TOYHOCTH U
KauecTBa MOBEPXHOCTHOTO CJI0 00padaThIBaEMOil IeTasu.

PaznuuaroT npomMexyTouHble IPUITYCKH U 001Me npunycku. [IpomexyTou-
HBIM TIPUITYCK — CJIOW MeTalljla, KOTOPBIN JOJDKEH OBITh y/ajJeH BO BpEMs OJHOMN
onepauuu uim nepexoaa. OO NPUITYCK — 3TO MPUITYCK, KOTOPBIN AOHKEH ObITh
yAAJIEH C 3arOTOBKM B TEYEHHUE BCEX OIEpaluii TEXHOJIOTHYECKOTO IpoLecca.

IIpu pacuerax MpUITYCKOB IPUHATO ONPENEIATh MUHUMAIbHOE, MAKCUMAJIb-
HOE, HOMHUHAJIBHOE M CpeJIHee 3HAaueHWe Mpunycka Ha oO0paboTky. [lepBuuHbIM
Cpely IEpPEUYUCIICHHBIX NOHATUN SBIISIETCS NOHITHE MUHHUMAJIBHOTO MPHUITYCKa.
[Ipu sTOM moapa3zymeBaeTcs, YTO MUHUMAJIbHBIA MPUITYCK JOJIKEH OBITh TAKUM,

yTOOBI €r0 yJajJeHusi ObUIO JOCTATOYHO JJis oOecriedeHus: TpeOyeMoil TOYHOCTH U
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KayecTBa MOBEPXHOCTHOTO CJOs 0OpabaTrbiBaeMoOil 3aroTOBKU. MMHHUMAaIbHBIN
NPUITYCK, yIAISIEMbIH Ha I- M TIepeXxo/ie, IPUHATO 0003HAYATD Z; 1nin-

CymiecTByeT Tpu METOJIa ONpEIEICHHs MPUITYCKOB: HOPMATUBHBIM; pacueT-
HO-aHAJIMTUYECKUI; BEPOSITHOCTHO-aHAIUTHYECKH. OTHAKO B MPAKTUKE MAIIUHO-
CTpPOEHHUS B OCHOBHOM HCIIOJIb3YIOTCS HOPMATUBHBIA U PaCUETHO-aHATUTUYECKUN
Meroa. [Ipu ucnosib30BaHUM HOPMATUBHOTO METOJIa MPUIYCKU HA3HAYAIOTCS IO
TabnumaM, pa3padOTaHHBIM Ha OCHOBE OOOOIICHHS TPOW3BOJICTBCHHBIX JTaHHBIX.
[Ipu 5TOM MpUITYCKU, KaK MPABUIIO, MTOJIYHYAIOTCS 3aBBIIIICHHBIMH, YTO MPUBOJIUT K
YBEJIIMYEHUIO OTXOJIOB M, KaK CJIEJCTBHE, K MOBBIIICHUIO CEOECTOMMOCTH JI€TaIH.
[Ipu Mcronb30BaHUU PACYETHO-aHATUTUUYECKOTO METOAAa MUHHUMAJIBHBIN MPUITYCK
HAXOJSAT IMMyTEM CYMMHPOBAHHUS €T0 OTACIBbHBIX COCTABJISIIOIINX, O0YCIOBIECHHBIX
CIeAYIOIMMHU (paKTopaMu.

1. llepoxoBatocTh 0OpabaThIBa€MON MOBEPXHOCTH, TIOJyYCHHAS] HA TIPE/Ibl-
ayuiem nepexone, - Rz;_y. HbIMH clOBaMH, CUMTAETCS, YTO MPU BBINOJIHEHUH
NEPBOro Mepexo/ia AoJKHA ObITh yJajeHa MIEPOXOBAaTOCTh IMOBEPXHOCTH MCXO/I-
HOM 3arotoBku. [Ipu BBIMOIHEHNWH BTOPOTO Mepexoja J0KHA ObITh yAalieHa Ie-
POXOBATOCTh, OCTABILIASCA MPU BBINOJHEHUU IEPBOTO NEPEX0AA, U T. 1.

2. Tonmwmua nedexTHOTO MOBEPXHOCTHOTO CJos, CHOPMHUpPOBAHHAS Ha
MpEaBIAYIEM Mepexoie mpu o0paboTKe paccMaTpUBaeMOW TOBEPXHOCTH, - h;j_j.
Hanpumep, noa h;_; MOXET MOHUMAThCS TOJIIIMHA 00E3yTJIEPOKEHHOIO CJIO0s Y
3aroTOBOK, MOJTYYaeMbIX ropsiueii 0ObEMHOMN IITAMIIOBKOM, UK TOJIIIMHA 00€3yT-
JIEPOXKEHHOTO CJ0s Yy JeTajleil, HarpeBaeMbIX MOJ MOCIEAYIOUIYI0 3aKajlKy, WU
TOJIIIMHA TIEPJIUTHON KOPKM Ha OTIMBKAX M3 CEpOTO UyryHa, KOTopas o0yagaer
BBICOKOM TBEPIOCTHIO, U T.J.

3. TlorpemHocts ¢opmbl 00padaThIBA€MON MOBEPXHOCTH, MOJy4YCHHAs Ha
IPEIbIIYLIEM TIEPEXOIE IPH 00pabOTKE pacCMaTpUBAEMOM MOBEPXHOCTH, = Py i—1,
€CJIM 3Ta IMOrPELIHOCTh HE BXOJAUT B JIONYCK Ha IOJlydaeMblii pasMmep. Hampumep,
€CJIM 3aroTOBKa Bajia UMEET MOTPEIIHOCTh (OPMBI B BUJE U30THYTOCTU OCH (pHUCY-
HOK 3.5), TO NMPpU U3MEPEHUHU JUaMETpa Bajia B JJIOOOM CEYEHUHU ATa MOTPEUTHOCTh

oOHapy>keHa He OyneT. Takum 0Opa3om, 3Ta MOTPENIHOCTh HE BOMIET B JAOIMYCK HA
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MOJIy9aeMbIid pa3Mep M JODKHA ObITh KOMIICHCHPOBAHA YaCThI0 MUHHUMAIBLHOTO
npunycka. Kak cnegyer u3 pucyska 3.6, Ay nojydeHust Baja quamerpom D; aua-
METp 3arOTOBKH JIOJKEH COCTaBJISATh HE MEHEE:

Di_1 =D;+ 2pgi-1- (3.7)

Pucynok 3.6 — Biansinne U30rHYTOCTH OCH 3arOTOBKHU HA BeJIMYMHY NMPHUITYCKA

IpA TOYCHUHN

Hanpumep, ecnu Topel] 3aroTOBKU Bajia UMEET MOTPEIIHOCTh (GOPMBI (pUCY-
HOK 3.7), TO TIPU KOHTPOJIE KATHOPOM-CKOOO# 3TO OTKIIOHEHUE HE OyJIeT BXOIUTh
B JIOMYCK Ha pa3Mep U JIOJDKHO ObITh KOMIICHCHPOBAHO YaCTbI0 MUHUMAIBLHOTO
npunycka (MHBIMH CJIOBaMH, MHUHUMAIBHBIA TPUITYCK HE MOXET OBITh MEHBIIS
JIAHHOM TTOTPEIIHOCTH) U T.1.

4. TTorpeniHOCTh B3aMMHOTO PACTONIOKEeHUsI 00pabaThIBA€MO TTOBEPXHOCTH
OTHOCHUTEJIbHO TEXHOJOTHUYECKUX 0a3 JeTajii, BO3HUKIIAS HA MPEAbIAYIIEM Tepe-

XOJIE, - Pp.i—1, IPH 0OPAOOTKE pacCMATPUBAEMOM TIOBEPXHOCTH.
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Pucynok 3.7 — Biausinue norpemHocTu (popMbl TOp1A 3ar0TOBKHM HA BeJIMYH-

HY NPUILYCKA MPHU MOJApe3aHu TOPIA

Ha pucynke 3.8 mpencraBiieHa cxeMa TOYSHHUS BAIMKA, Y KOTOPOTO UMEETCSI
HOTPEIIHOCTh B3aUMHOTO PAcloiokeHHs (OTKIIOHEHHE OT COOCHOCTH) OCH 00pa-
0aTbIBA€MOW MOBEPXHOCTH M OCH IIEHTPOBBIX OTBEpPCTHIl. OUEBHUIHO, YTO MPHU 00-
paboTKe JaHHAs MOTPEIIHOCTh PACIIOIOKEHUS T0KHA ObITh KOMIIEHCHPOBAHA Ya-

CThI0O MUHUMAJILHOTO TIPUITyCcKa Ha 00paboTKy.

[

¥

Pucynok 3.8 — BimsiHve NOrpeniHoCTH B3aMMHOI0 PacinoJio:keHusi 00pada-
THIBAEMOI MMOBEPXHOCTH U TEXHOJOTHYEeCKOM 0a3bl HA BEJIMYUHY NPUITYCKA

IpA TOYCHUHA

45



Ha pucynke 3.9 npeacraBieHa cxema pacTauuBaHusl OTBEPCTHUS BO BTYJIKE, Y
KOTOPO OCh OTBEPCTHSA 0 €ro 00pabOTKH CMeIeHa OTHOCUTEIHHO OCH HapyKHOI
IITUHIPUIECKON TIOBEPXHOCTH, UCTIONIB3YEMOM B Ka4eCTBE TEXHOJIOTUYECKOU Oa-
3bl. JIaHHAs MOTPENTHOCTh PACIIONOKEHHS TAKXKE JOJDKHA OBITh KOMIICHCHPOBAHA

YaCTbIO MUHUMAJIBHOI'O IIPUITYCKA.

\ 2

Pucynok 3.9 - BiusiHue morpemHoCTd B3aHMHOI0 PacIoJioKeHus1 00padaThi-
BaeMOii IOBEPXHOCTH M TEXHOJIOTMYECKOM 0a3bl HA BEJIMYMHY NPHUILYCKA NIPH

pacrTrauyuBaHuU OTBEPCTUA

Ha pucynke 3.10 mana cxema moape3Kd TOpIia 3arOTOBKH, UMEIOIIETO OT-
KJIIOHEHUE OT TEPIICHIUKYIIPHOCTH OCH HAPY)KHOU IUIMHAPUIECKON MOBEPXHO-
CTH, UCIOJIb3yeMOW B KauecTBe 0a3bl. YKa3aHHas MOTPENTHOCTh TaKXKe JTOJDKHA
OBITH KOMITCHCHPOBaHA YaCThl0 MUHUMAJILHOTO TIPHUITYCKa Ha MOPE3KY TOpIIa.

[Ipu pacuere MPUMYCKOB MPHUHATO pacCMaTpHUBATh BEKTOPHYIO CYMMY IIO-
IPEITHOCTH (DOPMBI U MOTPEIIHOCTH PACTIONIOKEHUS. YKA3aHHYIO BEJIMYUHY Ha3bI-
BAalOT CYMMAapHBIMH TPOCTPAHCTBEHHBIMU OTKJIOHCHHSAMH 00padaThIBAaEMOU I0-

BEPXHOCTU - P;_1 U PACCUUTHIBAIOT MO (popmyJie:

Pi-1 = \/pé.i—l + Pg.i—r (3.8)

®opmyna (3.8) cnpaBennuBa AJis MOBEPXHOCTEN BpAIIECHUS, a Ul MJIOCKO-

cTei JaHHBIC BCKTOPHI ABJIAIOTCA KOJIMHCAPHBIMHA, TOT' AA:

Pi-1 = Pg.i-1 T Pp.i-1- (3.9)
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Pucynoxk 3.10 — Biausinue norpeniHocT B3aMMHOI0 PacioJio:keHus1 oopada-
THIBA€MOIi MOBEPXHOCTH U TEXHOJIOTHYECKOH 0a3bl HA BeJIMYUHY NMPUITyCKA

MpH MOJApe3aHuH TOPIA

5. I1OrperrHoCTh yCTAHOBKY 3arOTOBKH Ha BBITIOJIHAEMOM MEPEXOIE &y ;.

Ha pucynke 3.11 noka3ana cxeMa TOUEHUS HapYyKHOW LUIMHIPUUECKOHN TO-
BEPXHOCTH 3arOTOBKH, YCTAHOBJICHHOW B TPEXKYJIAuKOBOM naTpoHe. Hamuune no-
IPEIIHOCTH YCTAHOBKH &, B PaJMalbHOM HANPABJICHHUH, BBI3BAHHOMW, HANPUMED,
M3HOCOM ONOPHOM MOBEPXHOCTU KYJIAYKOB, OyAET MPUBOANTH K BO3HUKHOBEHUIO
HEPAaBHOMEPHOCTH MPUITYCKa, TAK KaK 3TO MokKa3aHo Ha pucyHke 3.10. OueBugHo,
YTO JAHHYIO MOTPEIHOCTh HEOOXOAMMO KOMIIEHCUPOBATh YaCThbI0 MUHUMAJIBHOIO
npumnycka (T.e. YKa3aHHYIO MOTPEUIHOCTh HEOOXOJIMMO YYMUTHIBATh KaK COCTaBJISi-
IOIIYIO TIPUITYCKa Ha 00paboTKY).

Ha pucynke 3.12 mpencraBieHa cxeMa TOUYEHHUS HAPYKHOW LUIUHAPUYC-
CKOW ITOBEPXHOCTH BTYJIKM, YCTAHOBJIEHHOM Ha KECTKOW LMJIMHIPUYECKOU OIpPAB-
K€ ¢ 3a30poM. Bo3HMKaromast B 3TOM cilydae MOrpelHOCTh YCTAHOBKH 3arOTOBKH B
paauanbHOM HAMPABJICHUU TAKXKE JOKHA ObITh KOMIIEHCHPOBaHA YacThblO MHUHH-

MaJbHOTO MPUITYCKa Ha 00paboTKY.
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Pucynox 3.11 - Bausinue norpeniHocT yCTAHOBKH 3ar0TOBKHM HA BeJIMYHHY

)

NPUILYCKA IPH TOYCHUH

SO A A A A A A

OONBONNNN

S J\“'-g -

WA

KX XXX XX XA

Pucynok 3.12 — Bausinne norpemHocTH yCTAHOBKH HA BeJIMYMHY MPHUITYCKA

IpA TOYCHUH

HOFpeIHHOCTB YCTAaHOBKH H IIPOCTPAHCTBCHHBLIC OTKIIOHCHHUS TAKIKC ITPHUHA-

TO CYMMHUPOBATDb KaK BCKTOPHLIC BEJIMIUHBI.

VYuuThiBas Bce MepeurcieHHbIE (PAKTOPbI, MOXKHO 3aMKcaTh OOIIYI0 (PopMy-

Jy JUIsl pacueTa MUHUMAILHOTO TIPUITyCcKa Ha 00paboTKy:

— 1npu 00pabOTKE MOBEPXHOCTEN BpAILICHUS:
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Zimin = 2 (RZi—1 +hiq + /Pi2—1 + E;i); (3.10)

— TpHu 00paboTKe MIO0CKOCTEH:

Zimin = Rz;_y + hy_4 + /Pi2—1 +e; s (3.11)

N3 nanabix GopMysa AJiE HEKOTOPBIX YACTHBIX CIYyYaeB MOXKHO MOJIYYHTh
0onee mpocTeie PopMyITbl pacueTa MUHUMAaJIbHOTO MPHUITYCKA.

Hamnpumep, npu ToueHUU MWIMHAPUYECKUX MOBEPXHOCTEH BaJIOB ¢ 0a3upo-
BaHHEM B IIEHTPaX MOXHO NMpeHeOpedb MOrPEUTHOCThI0 YCTAaHOBKH, TOTJa MUHU-
MaJIbHBIN MPUITYCK Ha 00pabaThIBaeMbIil TUAMETP MOKET OBITh OMpEIEICH KakK:

Zimin = 2(Rz;—1 + hi—1 + pi—1). (3.12)

Hanpumep, npu pa3BepThIBAHUM OTBEPCTHS «IUIABAOIIECH» PAa3BEPTKOU IO-
CIIEJTHSISl CaMOYCTaHABJIMBAETCSI IO OTBEPCTHIO, IO3TOMY OYEBHJIHO, YTO U3 (Hop-
MYJIBI pacyeTa MPUITycKa He0OX0IMMO UCKITIOYUTH TOTPEITHOCTh YCTAHOBKH U TI0-
IPEIIHOCTh B3aUMHOI'0 PAaCHOJIOKEHHSI OCH 00pabaThIBaeMOro OTBEPCTUS U 0a30-
BOT'O TOpILIa, COXPAHUB MPHU 3TOM B BEJIUYHUHE MPUITYCKA MOTPEIIHOCTh (POPMBI OT-
BEPCTHS, TTOTyUYCHHYIO Ha MPEABLIYIIEM MEPEXO/IE U, CICIOBATEIHHO:

Zimin = 2(Rzi—y + hi_1+pgi-1)- (3.13)

Hanpumep, npu moaupoBaHUH TUIOCKOCTH MUHUMAIIBHBIN TIPUITYCK TOJDKEH
OBITH MPEAYCMOTPEH TOJBKO JIJIi YMEHBIICHUS MIEPOXOBATOCTU 00pabaThiBaeMOi
MOBEPXHOCTH U, CJIEIOBATEIILHO:

Zimin = RZ;_1. (3.14)

N3 gopmyn (3.10 — 3.14) cnenyeT, 4TO MpU pacyeTaXx MUHUMAIIBHOTO TPU-
MmycKa BcerJa HeoOXOUMO yUUTHIBATh (DU3MUECKYIO CYITHOCTh PacCMaTpUBAEMOMN
OTepaluy.

[Toutu Bce cocTaBiSIONIE MUHUMAIBHOTO MPUIYCKa (32 UCKIIIOUEHUEM I10-
TPEITHOCTH YCTAaHOBKH) OMPEICNISIOT C MOMOIIBIO COOTBETCTBYIOIIMX HOPMATHB-

HBIX MAaTCpHaIOB, d IMOTIPCIMHOCTb YCTAHOBKH IPHUHATO OMPCACIATL paCudCTOM II0

Eyi = 1f"562.i + &5, (3.15)
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Tlle €; - TMOTPEUTHOCTh 0Aa3MPOBAHMS; &,; - MOTPEIIHOCTh 3aKperuieHus. Kak uz-
BECTHO, TIOTPENIHOCTh 0a3MpOBAaHUS OMPEACISIOT PAacye€TOM B 3aBHCHUMOCTH OT
NPUHATON CXeMbl 0a3MpPOBaHUS, a MOTPEITHOCTh 3aKPEIICHUS Ha3HAYaIOT 110 HOP-
MAaTHUBHBIM JaHHBIM B 3aBUCHUMOCTH OT CXEMBI 3aKpCTIICHUS.

B npunoxenusx 2 — 19 HacTosmero mocoousi mpecTaBiICHbl CIIPaBOYHBIC
JaHHBIC JJI OTIPEIICIICHUsI BCEX MapaMeTpOB, HEOOXOJUMBIX KakK ISl Ha3HAUYCHUS
JIOTTYCKOB Ha OTIEPAIIMOHHBIE Pa3Mephl, TaK U JIJIS pacueTa MUHUMAIbHBIX TTPHUITYC-
KOB Ha 00paboTKy.

PaccmoTpum npuMep pacueTa MUHUMAIBHBIX TPUITYCKOB HA 00pabOTKY st
YCIIOBHA YEPHOBOTO TOYEHUS CTYIICHU BAJIMKA, YCTAHOBJICHHOTO B TPEXKYJIAdKO-

BOM maTtpoHe (pucynok 3.13).

Pucynok 3.13 — PacueTHas cxema /1Sl onpe/ie/ieHUsi MUHMMAJIbHOTO MPHUITYC-

Ka Ip1 TOYCHHUU

IIprMem, 4TO B KadyecTBE 3arOTOBKM HCIIOJIB3YETCs MPOKAT IOBBIIIEHHOU
TOYHOCTU. ONpeaeuM COCTABIIIOIINE MUHUMAJIBHOTO MTPUITyCKA HA TOYEHUE CTY-
nenu. [lo npunoxenuto 4 npuMem, 4TO AJisl 3arOTOBOK M3 MPOKATa MOBBIIIEHHON
TOYHOCTH IIEPOXOBATOCTh MOBEPXHOCTU U TONIIUHA ACPEKTHOTO CJIOS IMpoKara
MOTYT ObITh TPUHSTHI PABHBIMHU:

Rz;_y =75 Mkm; h;_; = 125 Mxm.
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OnpenenuM MpOCTPAHCTBEHHBIE OTKIOHEHUS. YuTeM, 4yTo oOpabaTeiBaeMast
MOBEPXHOCTh cama SIBIsieTCsl 0a30il Ha omepaluu, CleJ0BaTeIbHO, MOTPEUTHOCTD
PAacCIOJIOKEHHsT MOXKHO MPUHATH PABHOM HYJIO ¥ TOTAA P;_1 = Pgi—1-

[To mpusnoskenuto 5 (KkpuBU3HA MPO(UIISL COPTOBOTO MPOKaATa) HAXOAUM, YTO
yaelbHas KPWBU3HA TMPOKATa MOBBIMICHHONW TOYHOCTH paBHa A = 0,2 MKM/MM.
[Tpu BBUTETE 3aroToBKH =50 MM morpenrHocTh (YOPMBI 3aTOTOBKH, 00YCIIOBICHHAS
KPHUBU3HOW €€ OCH, COCTABUT:

Pi-1 = ,0(1)_1'_1 = AKl =0.2-1 =10 mMxm.

[TorpenrHocTh yCTAaHOBKHU OYET CKIAABIBATHCS TOJBKO U3 MOTPEIIHOCTH 3a-
KpEIUIeHUs, T.K. MOTPEIIHOCTh Oa3upOBaHMS MPU TOJYYEHHH AUAMETPATBHOTO
pa3Mepa MOKHO IPUHATH paBHOM Hyro0. Toraa:

& = &

[lo npunoxennto 17 HaXoAMM, YTO MOTPELIHOCTH 3AKPEIUVIEHUS B TPEXKY-
JJAYKOBOM IIaTPOHE TOPSYEKATAHBIX 3arOTOBOK IMOBBIIIEHHOW TOYHOCTU B Palu-
anbHOM HampasyieHnu coctaBisier 280 mxM. Takum 0Opa3om, MUHUMAIBHBIA TIPU-

IyCK Ha YEPHOBOE TOYCHHUE CTYyIEeHU Bajuka coctaBuT (3.10):

Zypo =2 (1in_1 +h,+ /pl?_l + syz_i) ~2- (75 +125 ++/102 + 2802) =

~ 960 MKM.
AHAJIOTUYHO PACCUMUTHIBAIOTCS TPHUITYCKH U Ha JIPyTHe TEepexojibl (orepa-
run) TI1.
B mpakTtudeckoi nesITeNbHOCTH MUHUMAJIbHBIE MPUITYCKU MPU 0OpadOTKe
MMOBEPXHOCTEHN JIeTajyieil MOTYT HE PacCUMTHIBATHCS, & Ha3HAYaThCS 110 HOPMAaTHUB-

HBIM Ta0JiMiaM. B yacTHOCTH, Takue TaOJIMIIBI TIPECTaBICHbI B [4].
3.3 PacueT TeXHOJIOrHYEeCKHUX pa3MepoB

HcxonupIiMu TaHHBIMM IS pacdyeTa TEXHOJIOTUYECKUX Pa3sMEPOB SABIISAIOTC:
YEPTEXK JAECTANIH, BUJ WCXOAHON 3arOTOBKH, IPOEKTUPYEMBIN BAPUAHT TEXHOJIOTH-

YECKOro mponecca, Ha3HAYCHHBIC 3HAYCHUA AOIIYCKOB Ha TCXHOJIOTHMYCCKUC pa3-
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MEpbl U PACCUYUTAHHBIE B COOTBETCTBUU C METOIAMKOM, M3JIOKEHHOW B MPEAbIAY-
nieM naparpade, 3Hau€HUSI MUHUMAJIBHBIX MTPUITYCKOB HA 00Pa0oTKYy.

Pacuer TexHONIOrMYECKHX pa3MepoB MPOM3BOIUTCS U3 YCIOBUI obecreue-
HUSI MHHUMAJbHBIX TPHUIYCKOB Ha 00pabOTKy M KOHCTPYKTOPCKUX pPa3MEpoB,
HETOCPEJCTBEHHO HE BBIJICPKUBAEMBIX IIPU U3TOTOBJICHUH JETAIIH.

Pacder TeXHONOTHUECKUX pa3MepoB (TEXHOJIOTMYECKHX Pa3MEpHBIX IIeTieil)
MOJKET BBIMOJHATHCS METOAOM MaKCUMyMa-MHHHUMYMa WJIH BEPOSITHOCTHBIM CITO-
coboM. PexomeHayeMoe KOTMYECTBO COCTABISIONIMX 3BEHBEB NPH NPUMEHEHUU
BEPOSITHOCTHOI'O crioco0a 0oJIbIlie WK PaBHO YETHIPEM.

[Ipu pacdere TEXHOJIOTUYECKUX Pa3MEpPOB U3 YCJIOBHS oDecneyeHHs] MHU-
HUMAJIbHOI0 NMPHIIYCKa HA 00pa0OTKY TUIIOBOW 3a1ayeil ABJISETCS pacyeT TexX-

HOJIOTMYECKOW pa3MepHOU 1enH, n300pakxeHHO! Ha pucyHke 3.14.

7 A
<A/, ..|.. Z =

A :

W

Pucynoxk 3.14 — TunoBasi TeXHOJIOTHYECKAsI pa3MepHasi elb ¢ 3aMbIKAI0-

MM 3B€HOM - IIPUILYCKOM

B sTOM ciiydyae cOCTaBIISIIOIIMMHY 3BEHBSIMU Pa3MEPHOM LIETIH SIBIISIIOTCS Pa3-
Mep 3aroTOBKHU 10 00paboTKu A; U pa3mep 3aroToBKH mocie oopadotku A,. 3a-
MBIKAIOIIMM 3B€HOM Pa3MEpPHOM LIETH SIBJIIETCS MPUITYCK HAa 00paboTky. [Ipu s3TOM
pasMep A, WK COBNAAAET C KOHCTPYKTOPCKUM, WIIM HAWMAEH U3 YK€ PACCMOTPEH-
HOW paHee TEXHOJOTHYECKOW pa3MEPHOM LETIH.

Takum o0Gpa3om, B paccMaTpuBaeMON TEXHOJOTMYECKOW pa3MEpHOM Ienu
MOJTHOCTBIO M3BECTHBI MapamMeTpsl 3BeHa A, (T.e. U3BECTHBI HOMHUHAJIBHOE 3HaYe-

HUE 3BEHA U €r0 BepxHee Ay, , U HUKHEE Ay, OTKIOHEHHS), U3BECTEH JIOMYCK CO-
crapystomero 38eHa A, (T,,) ¥ U3BECTHO MMHUMAJILHOE 3HAYECHUE 3aMBIKAIOIIETO

3BeHa npunycka — Z (Zin)-
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Takas 3ama4a HE OTHOCUTCS HH K MPSMBIM, HA K 0OpaTHBIM 3a7a4aM TEOPUU
pa3MEepHBIX IeTel W Ha3bIBAeTCsl CMEIIaHHOM [MatBees, 2]. Pemrenue »Toi 3amaun
OCHOBAHO Ha CIoco0e CpeIHUX 3HAYEHHI, COTJIaCHO KOTOPOMY Cpe/lHee 3HauCHUe

3aMBIKAIOLIETr0 3B€HA PaBHO ajNreOpanvyeckoil CyMMe COCTaBIISIOIINX 3BEHbEB. T.€.:

Z¢ =Yl AS—3n A°, (3.16)

S
rae Z¢ — cpeqiHee 3HAUCHHE 3aMbIKAIOIIETo 3BeHa (Mpumycka); A; — cpeiHee 3Ha-

YEHME |-IO YBEIMYMBAIOMIETO 3BeHa; Af — CpejiHee 3HAUEHUE |-I'0 YMEHBIIAKONIETO

3BeHa; [ U n — o011ee KOIMYECTBO YBEITMUMBAIOIIUX U YMEHBIIAIOIIUX 3BEHBEB CO-
OTBETCTBEHHO.
[IpuMeHUTENBHO K THUIOBON TEXHOJOTHMYECKON pa3MepHOM 1ienu (PUCYHOK

3.14) ypaBHenue (3.16) ucnonb3yercs CISTYIOIIIM 00pa3oM.

1. OmnpenensieTcs cpeHee 3HaAYECHUE MTOTHOCTHIO U3BECTHOTO 3BEHA A,
A +A
c _ _ BA> HA>
2 —A2 +AOA2_A2 +T (317)
c Ta,
3BEHO 3anuckIBaeTcs B Buae: A, = A5 + —=.
2
2. Omnpenensercs cpeiHee 3HaYeHUE MPUITycKa 1o popmyie:
Zc — ZmintZmax (3 18)
- 5 .
YureM, uT0 Zyyqx = Zmin + Ta, + Ty, v noacrasum B (3.18), nmeem:
TA +TA
2¢ =Zpin + —2 (3.19)

2

3.  Tlocme ompenenenus A5 (3.17) u Z¢ (3.19) ompenensieTcs cpemmHee

3HaueHue 3BeHa A; (3.16), 1.e.:
{=A45+"Z.. (3.20)

Ta
3BeHo A 3amuchiBaioT B Buje A; = A7 + —

Eme onHa pa3HOBUIHOCTH JaHHOM 3a7a4l BOSHUKAET TOT/Ia, KOrja s 3Be-
Ha A, W3BECTHBI €ro NpejelibHblE OTKIOHEHHs: BepxHee Ag 4 , W HIDKHEC AN .

33,[[3‘—13 CBOJUTCA K paCdCTy HOMHUHAJIBHOTO 3HAUCHUA paCcCMaTpUBACMOIO 3BCHA C

HCIIOJIb30BAHUEM YPAaBHCHUA CPEAHUX 3HAYCHUM.
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B sTom cnydae nocie pacuera no ypaBHeHuUIo (3.1) cpeHero 3HaueHUS 3Be-
Ha A, ero HOMHHAJILHOE 3HAUCHUE OIpeesieTcs Mo hopMmyIie:

ABAl +AHA1

— AC _
Ay = AS .

(3.21)

B cnyuae pacuera TEXHOJIOTMYECKON pa3MepHON LeNH U3 YCJOBHA oOecie-
YeHHUs] KOHCTPYKTOPCKOI0 pa3Mepa, HeMmoCpeACTBEHHO He BbIIEPKHUBAEMOI0
npu o0padoTKe, TUIIUYHOUN SIBJISETCS 3ajaya, B KOTOPOM 3aMBIKAIOIIUM 3BEHOM
SBJISIETCSI KOHCTPYKTOPCKUM pa3Mep, a COCTABISIONIMMHI TEXHOJIOTHUYECKUE pa3Me-

pol (pucyHok 3.15).

Pucynok 3.15 - TunoBasi TexHoJiornueckasi pasMepHas 1enb ¢ 3aMbIKAIO UM

3B€HOM — KOHCTPYKTOPCKHMM pa3MepoM

B Takoi1 pa3amepHOM LIENM W3BECTHBI: HOMUHAJIBHOE 3HAYEHUE U IIPEACIIbHbIC
OTKJIOHEHHUA (JOIMYCK) KOHCTPYKTOPCKOTO pasmepa. M3BecTHBI mapaMeTphl 3BEHA
A, (U3 paHee pacCMOTPEHHOW pa3MEpHOM IeMH) U U3BECTEH JOIMYCK 3BeHa A;. B
ATOM CJIy4dae 3ajjaya TakK€ OTHOCHUTCS K CMEIIAHHOM 3ajJlade, U I €€ PEelIeHUs
TaKke MPUMEHSIOT CIIOCO0 CPpEeTHUX 3HAUCHUH.

CHavasia TIpOBEPSIOT YCJIOBUE 00ECHEYeHUs] TOYHOCTH KOHCTPYKTOPCKOTO
pasmepa B 3aBUCUMOCTH OT MPUHATOrO Croco0a pacuera.

[Tpu cnocobe MmakcuMyMa-MUHUMYMA:

Ty 2 X720 Ta, (3.22)
[Ipu BepoSATHOCTHOM CcTIOCOOE:

Ty = /zj.jf Ty, (3.23)

Eciu ycnous (3.22 wau 3.23) BIMONHAIOTCS (T.€. TOYHOCTh KOHCTPYKTOP-
CKOTO pa3Mepa 00ecrednBaeTcs), TO MO Croco0y cpeanux 3HaueHwid (3.21) BbI-
YUCIISIETCS CpeHee 3HaueHue 3BeHa Af. B paccMaTpuBaeMoM cityuae:

¢ = AS + K.

Ty
3BeHo A 3amuceiBaercs B Buge: A; = A + =2

>
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4. IlpuMep npoBeaeHNs pa3MepHOro aHajan3a npoexkrupyemoro TII

4.1 Ucxoanblie faHHbIE 11 IPOBeAeHUsI pa3MepHoro anaausa TII

MetoauKy mnpoBENEHHsI pa3sMEpHOro aHanusa mnpoekrupyemoro TII pac-
cmoTpuM Ha npumepe TII Mexanuyeckoit 06pabOTKU Bajia, 3CKU3 KOTOPOTO Mpei-
ctaBjieH Ha pucyHke 4.1. Ban momyuaroT u3 mramnoBanHoid Ha I'KM 3arotoBku
knacca Touroctd T5 ¢ ucxonneM ungekcom MH=14% PasmepHblii aHAIM3 MPOEK-
tupyemoro TII Oyaem mpoBOAUTH Kak B paidalibHOM, TaK U B OCEBOM HalpaBiie-
Huu. [lpy npoBeneHnn aHanmn3a TEXHOJOTMYECKHE pa3MeEphl BaJla B PaavajIbHOM
HamnpasJieHUU OyzeM 0003Ha4YaTh CUMBOJIOM D C COOTBETCTBYIOLLEH MHACKCAIIUEH,
a pa3Mephl Baja B OCEBOM HAIIPaBJICHUHA CUMBOJIOM A C COOTBETCTBYIOIIEH MHICK-
canuen. PasmepHbil ananu3 npoektupyembix TII pexoMeHayercs mpOBOAWTH B
CJIeIyIoLIEeN rmocienoBareabHocTH. CHavana NpoBOAUTCS Pa3MEpHBIA aHAJIN3 B pa-

JMATBHOM HAlpPaBJICHUH, a 3aTEM B IIPOIOJILHOM (OCEBOM HAIIPABICHHH)°,

\/ Rai2

\/ Ral25 | S

I \//?aJ,Z
1

7 T W 7
(7 i\ - s
!
l
|
B 2 4057 - 172, 3

PucyHok 4.1 — Dcku3 Basia 1J1sl IPOBe/IeHUs] PAa3MePHOr0 aHAJIU3a MPOEKTH-
pyemoro TII
Ockusbl onepanuid (nepexoaon) TII ¢ ykazanueM miaHUpyeMbIX K MOJTyde-

HUIO TEXHOJIOTHYECKUX Pa3MepOB NPEICTaBICHbI B Tabiuiie 4.1.

4 TlopsAnok pacdeTa UCXOHOTO UHJIEKCA,  TAKIKE 3HAYEHUS JOMYCKOB HA JIMHENHbIE PA3MEPHI IITAMITOBaH-
HBIX 3arOTOBOK MpuBezeH B [3].

® Takolt TOpsI0K 00yCIOBJIEH TEM, UTO 3a4acTyio (cMOTpH . 2.1) M3MEHeHHE Pa3MEPOB 3arOTOBKU B Pa/Iv-
AITbHOM HATPABJICHUHU MPUBOIUT K U3MEHEHHUIO Pa3MEPOB B OCEBOM HAIPABICHUH.
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Mapupytasiii TII 06paboTku Bana

Taomuma 4.1

Onepa- Cxema nepexopna Conepxa-
U1/ TIEPEX 0T HUE Tiepe-
X0J1a
1 2 3
1/1 ®pesepHo -6 dpesepo-
LEHTPOBAJIb- K5 BaThb TOPIIbI,
Has  (dpesep- BBIJICPKaB
HBIN 1epexo/) - 12— - —- 12— pazMephbl
Ag1, A1
12
- ]
2/1 ToxkapHo- Tounte mO-
KOIIUPOBAJIb- Eu BEPXHOCTH,
Has l1. BBIIEPIKAB
_O_ 6 pa3Mephl
I D31, D,
54 !
: 7
// ZZ—P—SN—- - N.__Q:Zfé
2/2  ToxapHo- Touuts mO-
KOIUPOBATb- e BEPXHOCTH,
Has | afs : BBIJICPIKAB
: .(} 6 pa3Mepsbl
b D33. D34
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[Tpogomxenue Tabmuis 4.1

1 3
2/3  TokapHo- - 6 [oapesats
KOITUPOBaJIb- TOpel, BbI-
5
Has JepKaB
> > pa3mep 4, 4
/
-1 (s ——-—12
7 // é
| A21 N -
| 7y
3/1 ToxapHo- Tounuts mO-
KOIUPOBAJIb- i + : BEPXHOCTb,
Hast e BBIJICPKaB
_<>_ e pasmep D3 4

3/2  ToxapHo-
KOIUPOBATb-
Hast

? 0

12—

HARET-

Tounts 1O-
BEPXHOCTb,
BBIJIEPKAB
pasmep D5,
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[Tpogomxenue Tabmuis 4.1

1 3
3/3  ToxapHo- <6 [Tonpesats
KOIIUPOBaJb- TOpLBI, BBI-
Hast JepKaB
pa3Mepsbl
Az 1, Az
A1 K
2
et 1
4/1 Top- g OpnnoBpe-
IEKPYT- Pl 5 MEHHO
PNG J .
aouuugo- e nundoBaTh
BaJIbHas A | nmmmBapw-
; YECKYI0 I10-
BEPXHOCTb U
TOpel, BbI-
JIEPIKaB
pas3Mepsl
Dy1,A41
L
4.2 PazmepHblii aHaau3 npoexkrupyemoro TII B pagumanbHoM Hampas-
JICHUH

IIpoBenem pazmepHsiid aHanu3 npoektupyemoro TII B pagnanbHOM Harpas-

neHud. JJist 3TOro MOCTPOUM €ro pa3MEpHYIO0 CXEMY B pacCMaTpUBa€MOM HallpaB-

nenuu. [Ipu mocTpoeHnn pasMepHO CXeMbl HEOOXOUMO MTPUAEPIKUBATHCS TEX JKE

IIPaBUJ, YTO U NPHU MOCTPOCHUHU pa3MepHOU cxeMbl TII B oceBOM HarpaBieHUH,

T.C. BBIUYCPTUTD yr[pOIHCHHBIfI ACKHU3 TOTOBOM ACTAJIN U «HACJIOUTBH» Ha HCC yJaJIs-

emMble B mpouecce 00paboTku mnpunycku. IIpu moctpoeHuu pazMepHOM CXeMbl

MOXXHO OI'PaHUYUTBHCA I/1306pa)KCHI/IeM TOJIBKO OI{HOI71 ITIOJIOBHHBI Bajla, B KQ4C€CTBC

COCTABJISIIOIIMX 3BEHBEB YKa3bIBaTh AMAMETPHI JO M Mociie 00pabOTKH, a B Kaye-
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CTBC 3aMbIKAONIMX 3BCHLBCB — Y/JIBOCHHBLIC 3HAYCHUA HpI/IHYCKOBG. HOCTpOeHHaH

TakuM 00pa3zom pasmepHas cxema TII mexanndeckoit 00pabOTKHU MpecTaBiIeHa Ha

pucyHke 4.2.
Nz %
‘\\ |
N/
\\ s
N
N\\% |
SRN
\\\/ 1
NIV
\\\/
\s:\f
NONUN
N\ N 6
7 2 5486 7A182|0 o
s %z .
3
Z>; >4 _
Z55 Dz
WAA B —
23 L By
“24 e
|
3t b Dy
%;T/ [ G2.
l
z, Y1)
47 Noe 47 e
a3 K’ -—
B 5
Ko

Pucynok 4.2 — Pazmepnasi cxema TII mexanu4veckoii 00padoTku Bajia (paau-

aJIbHOE HAIIPaBJIeHHE)

6 I[J'If[ abCOJIFOTHO TOYHOI'O MOCTPOCHUA pa3MepH0171 CXeMbI Ha Helt H606XOI[I/IMO IIOKa3bIBaTh BCC ITUJIUMH-
APUYCCKUX MOBEPXHOCTU U UX OCH, a TAKIKE YUYHUTBIBATH IIPU pacyHCTax MPUITYCKOB U TCXHOJOIMYCCKUX pasMEepoOB
OTKJIOHEHUS OT COOCHOCTH OCeit HOBCPXHOCTCﬁ B Ka4C€CTBC COCTABJIAIOIINX 3BCHBCB TCXHOJIOTHYCCKHUX uenei/i.
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IIpn mpoBeneHMHM pasMEpPHOIO AHAINW3A B PAJWAIBHOM HANPABICHUW IS
npoektupyemoro TII MmoxkHO 06o0iiTHCH 6€3 mocTpoeHus rpada ero TEXHOJIOTHYE-
CKUX pa3MepoB U rpad)a ero pa3MepHbIX CBSI3€H, B CUIy NMPOCTOTHI BBISBICHUS
TEXHOJIOTUYECKUX pa3sMepHbIX nened. Kpome Toro, yduTeiBas IMPOCTOTY KOH-
CTPYKLIMM Bajla, MOXKHO HE IIPOBOJUTH PAaCyYET TEXHOJOTHMYECKHX Pa3MEpPHBIX Iie-
neil u3 ycioBusi 00ecreyeHHs KOHCTPYKTOPCKUX AMaMETPaIbHBIX pa3MepoB, HE
BBIIEP)KMBACMBIX HEMOCPEACTBEHHO MpH O0pabOTKEe, a OTPaHUYUTHCS PACUETOM
TEXHOJIOTMUECKHUX pa3MepoB (B TOM YHCIIE U Pa3MEPOB MCXOJHOM 3aroTOBKH), UC-
XOJIsl U3 YCJIOBUNA 00ecreueHnss MUHUMAIBHOTO MpUITycKka Ha 00paboTKy. CxeMbl
TEXHOJIOTUYECKUX Pa3MEPHBIX LENen paauanbHoro HampasieHus TII nmpencrasne-

HBI Ha pucyHkax 4.3-4.5.

05
7
o

Q¥ | Q7

k‘\

1 )

Pucynok 4.3 — Pasmepnas cxema quamerpa 050_ o5

QN

S ™
S| ™ > | oS
5,:“\

l |

Pucynok 4.4 — PazmepHas cxema quamerpa 040 _g o62
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Pucynok 4.5 — PasmepHnas cxema quamerpa 060 _g o74

Jlns pelreHus 3a7a4M pacuera TEXHOJIOTMYECKUX Pa3MEpPHBIX Iiernei HeoO-
XOJIMMO, BO-TIEPBBIX, HA3HAUYUTHh TPEOOBAHMS K TOUYHOCTU TEXHOJOTHYECKHUX Pa3-
MEPOB, B COOTBETCTBUU C METOJIUKOM, U3JIO)KEHHOM B 1. 3.1, a, BO-BTOPBIX MPOBE-
CTH pacyeT MUHUMAJILHBIX MIPUITYCKOB HA 00pabOTKY IUIMHIPUYECKUX MOBEPXHO-
CTE€H B COOTBETCTBHH C METOJIUKOM, U3JIOKECHHOM B 11.3.2.

B TaGaure 4.2 npeacraBiieHbl 3HAUCHHS JTONTYCKOB, HA3HAYCHHBIC HA TEXHO-

JIOTHYCCKHEC pa3sMEpbl ANaMCTPOB BaJjid, B COOTBCTCTBUHU C ITPHUIIOKCHUCM 1.

Tabnuma 4.2
JlonyCKM Ha TEXHOJOTMYECKUE pa3MeEphl JUaMETPOB BaJla
TexHonornyeckue Meron  obOpa- | [IpuHsATHIM Jlonyckn Ha TEXHOJIOTH-
pa3zMepsl 00TKH KBAJIUTET YEeCKUE pa3Mephl
1 2 3 4
Crynens Bana $50_ 25
Dy 3aroroBka (mo- | Kimacc TouHo- Tp,, = 2,8
KOBKA) ctu TS
D54 YepHoBoe To- | IT12 Tp,, =03
YEHHE
Ds, YuctoBoe To- | IT10 Tp,, = 0,12
YCHHE
D44 Hlmudosanue | IT7 Tp,, = 0,025
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[Tponomxenue Tadnuubl 4.2

1 2 3 4
Crynenb Bana $40_g 62
Dy 3 3arotoBka (mo- | Kmacc Ttoyno- Tp,, = 2,8
KOBKQ) ctu TS5
Dy, YeproBoe TO- | IT12 Tp,, = 0,25
YEHUE
D, YucroBoe To- | IT9 Tp,, = 0,062
YEHUE
Crynens Bana $60_ o74
Dy, 3arotoBka (mo- | Kmacc Ttoyno- Tp,, = 2,8
KOBKa) ctu TS5
D,, YepuoBoe TO- | IT12 Tp,, =03
YEHUE
Dy, YucroBoe To- | IT9 Tp,, = 0,074
YEHUE

[Ipumeuanue. [lomycku Ha pa3Mephl 3arOTOBKH ObLIIM Ha3HAYEHBI B COOTBETCTBUU

c [3]

Pe3ynbTaThl pacueTa MUHUMAJIbHBIX MPUITYCKOB 2Z; iy AJISL KQKIOW CTYTIE-
HU BaJia npejacTaBieHbl B Tabnunax 4.3 — 4.5. PacueT MUHUMANIbHBIX MPUITYCKOB
MPOU3BOJUIICS B COOTBETCTBUU C METOAMKOM, paccCMOTpeHHOM B m. 3.2. Ilpu pac-
YyeTax MPUITYCKOB B KaY€CTBE MCXOJHBIX MCIOJIBb30BAINCH JaHHbBIC, MPEIACTaBIICH-
HbIC B MpUIOKeHMsIX 2 — 17.

B kauectBe pacueTHOW (OpMysbl AJIA ONPEAEICHUS MOTPEIIHOCTH (POPMBI
Ha MEPBOM MEePEX0/Ie UCT0Ib30BaIach (hopMyIa:

Pp1 =Dy L, (4.1)
rjae A, — ylnenbHas KpUBU3HA MOKOBOK, U3rotraBinBaeMbix Ha ['KM (ObLia mpuHsiTa
paBHOI 6 MKM/MM); L — paccTostHiE OT OJFIKaMIIero Topia 10 CEYeHUsI B KOTOPOM
JOJKHA HAOMIOAAaThCsl MaKCHUMallbHasi MOTPENIHOCTb, BbI3BaHHAs KPUBU3HOM MO-
KOBKH.

[Ipu pacueTe MOrpelIHOCTH B3aUMHOIO PACIHOJIOKEHHS] TEXHOJOTMYECKOU
0a3bl 1 00pabaThIBAaCMOM MOBEPXHOCTH (I paccCMaTpUBAEMOro Ciydas 3TO OT-
KJIOHEHUE OT COOCHOCTH OOLIEH OCH IIEHTPOBBIX OTBEPCTUN M OCHU 0OpadaThIBae-

MOW TIOBEPXHOCTH) Ha TIEPBOM IEPEXO0/IC HCIOIB30BAJIACH POpMYyIIa:
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Pp1 = 025-TF + 1, (4.2)
rae Tp — IomycK Ha JuaMeTp 0a3bl, UCIOJIb3YEMOM MPU CBEPJICHUU LIEHTPOBBIX OT-
BEPCTUM.

CyMMapHbIe IPOCTPAHCTBEHHBIE OTKJIOHEHUS P onpenesiuch no (3.8). [lo-
TPEUIHOCTHI0 YCTAHOBKHM 3arOTOBKH B IIEHTPax B paJMajbHOM HAIMpaBICHHUU Tpe-
HeOperanu, B CUJIy €€ MaJOCTH IO CPAaBHEHUIO C JAPYTUMHU COCTABJISIOIIMMU MHU-
HUMAJIBHOTO TPUITYCKa.

Tabnuna 4.3

PesynbTaThl pacueTa MUHMMAJIBHBIX IIPUITYCKOB A7 CTyneHu Bana @50_ o5

ITepexon CocTaBisionye NpuIrycKa, MKM
Rz; | hi | pei | Ppi P& | 2Zmin
1 3aroToBka (D 1) 250 | 250 |840 740 | =1120 | -
2 Yepuosoe ToueHue ( D5 ;) | 50 50 50 100 | =110 |- ~ 3240
3 Yucrosoe Touenue (D3 ,) |25 25 20 50 ~55 |- ~ 420
4 Ilnudosanue (D, 1) - - - - - ~ 210
Tabnuua 4.4

PesynbraThl pacuera NpUILycKoB A cTyneHu Bana P40_g g6,

ITepexon CocTraBistonye Npuimycka, MKM
Rz; | Ny Ppi | Ppi p & | 2Zmin
1 3aroToBka 250 | 250 [1200 |[740 |=1410]-
2 YepHOBOE TOUYECHUE 50 50 50 100 | =110 |- ~ 3820
3 YucToBOE TOUCHUE - - - - - - ~ 420
Tabmmma 4.5

PesynbraThl pacueTa NpUILyCKOB A7 CTyHeHH Bana P60 _g 974

[lepexon CocraBasomue NpumnycKa, MKM

Rz; | Nl Po.i | Pp.i p & | 2Zmin
1 3aroToBka 250 |250 |1050 |740 |=1280 -
2 YUepHOBOE TOUCHUE 50 50 50 100 | =110 |- | = 3560
3 YucToBOE TOUEHHE - - - - - - ~ 420

PacueThl TEXHOJIOTrMYECKUX pasMEpOB IMPOBCACM TOJBKO IJI ITOBCPXHOCTHU

?®50_¢ g25. 151 OCTaNBHBIX IMAMETPOB PEKOMEHYEM PACUETHI C/IENIATh YUTATEIIO.
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Pacuer nuamerpa nmoBepxHocTu Ds, mocie 4ucToBOro ToueHus. McxomHwie naH-
HBIE!

— JAMAMETP 1ociie 00pabOTKHU (IOJTHOCTBIO W3BECTHOE 3B€HO) Dy 1 = 50_ ¢25;
— JOMYCK JMaMeTpa MOCJI€ YUCTOBOTO TOUEHUS TD3, , = 0,12;

- MUHHUMAJIBHBIN TPHUITYCK Ha NUTGOBaHNE 274 1 min = 0,21.

B cootBercTBUU ¢ hopmynamu (3.17-3.21) onpenensem:

— cpeauHee 3HaueHue 3BeHa D, 4 (3.17):

0-0,025
2

D, =50 + = 49,9875;

— 3anuchiBaeM 3BeHO D, ; B BUJE:
D,, = 49,9875 %+ 0,0125;

- orpeieNsieM cpeHee 3HaueHue npumycka (3.18-3.19):

0,025+0,12

275, =021+ = 0,2825;

— ompeneNnsieM cpeaHee 3HAUYCHHE TEXHOJIOTHYECKOTO pa3Mepa IMOBEPXHOCTH
D5 , nocine yucrtoBoro toueHus (3.20):
D5, = 49,9875 + 0,2825 = 50,27;
— 3BeHO D , 3amuchiBaeM B BUJIE:
D5, = 50,27 + 0,06;
— B OICPAITMOHHYIO KapTy M Ha KapTe ACKU30B pa3Mep D, MOXKET OBITh 3amu-
caH (Kak OXBaThIBAEMbII pa3Mep) B BUJIC:
D3, =50,33_¢12.
AHaJTOTHYHBIM 00pa3oM OIPEACISIIOTCS W OCTAIbHBIE TEXHOJOTHUYECKHE

pa3mepsl D3 1 u Dy 1. Ux paccuntanHbie 3HaU€HUS Npe/ICTaBIeHbI B Tabmule 4.6.

Ta0numna 4.6

Pe3ynbraThl pacueTa TEXHOJIOTMUECKUX Pa3MeEPOB A HOBEPXHOCTH P50 _g o5

TeXHOJIOrMYEeCKu pasmep 3HayeHue
Ds, (50,27 + 0,06 (©50,33_ 1)
D34 ?¢50,9 + 0,15 (#51,05_; 3)
Dy 4 955,69 + 1,4 (956,097 79)
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JIns ynpoIeHns: U3rOTOBIEHNS U3MEPUTEIBHOTO MHCTPYMEHTA TEXHOJIOTH-
YECKHUE pa3Mephl MOCJIE YEPHOBOTO M YUCTOBOIO TOYEHMS IIEJI€CO00pPA3HO Mpe-
CTaBUTH B BUjie D3, = 50, 3J_r8:83 uD;, = 51J_r8:(2)§.

OTHOCHTENBHO HOMHHANBHOTO auamerpa 56,09 moBepXHOCTH UCXOAHOMN
3arOTOBKM HEOOXOAMMO CJeNnaTh cleayrolee 3ameuanue. llenecooOpasHo 3Haue-

+1,0
HHE 3TOrO JMaMeTpa 3amucarh B BUIe P56 'g, T.e. HECKOJIBKO YMEHBIUUTHL (Ha

0,09 MM) HOMUHAJIBHBIN JUAMETP UCXOHOM 3aTOTOBKH JI0 11€JI0T0 3HaueHus. BHe-
CEHHE TAKOM KOPPEKIIMU MOXKET MPUBECTH K BO3MOKXHOMY CHUKCHHIO BEJIMYHHBI
MUHHUMAJILHOTO MPUITYCKa HA YEPHOBOE TOYEHUE 2723 1 min € 3,24 MM 10 3,15 MMm.
Ou4eBUIHO, YTO B CHIIYy MAJIOCTH BEJIMYMHBI KOPPEKIMUA €€ BHECEHUE HE MO-
JKE€T 3HAYMTEIIPHO CKAa3aThCAd HA MapaMeTpax TOYHOCTH M KadyeCTBa MOBEPXHOCTH,
MOJIy4a€MbIX TIOCIIE€ YEPHOBOI'O TOYECHHUS, U TTOATOMY TakKasi KOPPEKIMsI HOMUHAJIb-

HOT'O pa3Mepa UCXOIHOM 3arOTOBKH BIIOJIHE JOMYCTUMA.

4.3 PazmepHnsblii anaamn3 npoekrupyemoro TII mexannueckoi 00padoTKu

BaJjia B 0C€EBOM HaIIpaBJCHUM

[IpoBeaem pa3MepHbId aHAIW3 MPOECKTUPYEMOTO TEXHOJOTHMYECKOro Mpo-
1ecca MEeXaHM4eckoil 00paboTKM Bajia B OCEBOM HarpaBieHuH. s 3Toro cocra-
BUM pa3MmepHyto cxemy TII B paccmarpuBaeMoM HampaBieHHH (PUCYHOK 4.6),
rpad TexHoJoruyeckux pasmepoB (pucyHok 4.7) u rpad pazmepHbix cBsizeil TII
(pucyHoOK 4.8).

Jlerko yOenuThbes, 4TO pa3MepHas cxema, rpad) TEXHOJIOTHYECKUX Pa3MEPOB
u rpad pasmepsbix cBazedl TII mocTpoeHbl BEpHO (BBINOJHAIOTCS BCE MPaBUIIA,

npuBeieHHbIe Ha cTpaHuile 30).
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Pucynok 4.6 — Pazmepnas cxema TII mexanuueckoii 00padoTku Basa (oceBoe

HANpaBJICHHE)

PucyHok 4.7 — I'pa¢ Texnonornyeckux pazmepon TII mexanudeckoii o0pa-

00TKH Bajia (0ceBOe HANIpaBJIeHHE)
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Pucynok 4.8 — I'pa¢ pasmepubix cBszeii TII mexannuyeckoii 00padoTkm BaJsia
(oceBoe HampaBJieHHE)

Chavana mpoBezneM pa3MepHbId aHanu3 npoektupyemoro TII ucxons w3
yCJIOBUM OOecTieueHrs KOHCTPYKTOpCKuX paszmepoB. Kak crnemyer u3 rpada pas-
MepHbIX cBsi3er TII, nBa U3 TpEX KOHCTPYKTOPCKUX pa3MepoB K; u K, BbIAECPXKU-
BAlOTCS HEMOCPEACTBEHHO (T.€. paBHbI COOTBETCTBYIOLIUM TEXHOJOTUYECKUM pa3-
Mepam), a pazmep Ks SIBISIETCS 3aMBIKAIOIIMM 3BEHOM B Pa3MEpHOM IEMU C CO-
CTaBJISIFOIIIUMHU 3BEHbSIMU Az 1, A1 1 1 A4 4.

VYpaBHeHUE yKa3aHHOW pa3MepHOU 1lenu OyAeT UMETh BUJ:

Kz = A1 — Agq — Az, (4.3)
MPUYEM TEXHOJIOTUYECKUE pa3sMepbl A1 4 U A3 4 NOJDKHBI ONPENETATHCA U3 TEXHO-
JIOTUYECKUX PA3MEPHBIX LIETEH:

Ki =41, K, = Az, (4.4)

VYuuThiBas, 4TO CpeaHECTATUCTHYECKAsE TOYHOCTh ()pe3epoBaHuUs HA IBYCTO-

pOHHUX OapabaHHO-PPE3EPHBIX CTAHKAX COCTABIAET Wy, . ~ 0,12 MM, a cpenne-
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CTaTHCTHYECKAs. TOYHOCTD MOJPE3aHKs TOpIA COCTABISIET Wcp,, =~ 0,17 MM, TO

OYEBHUHO, UTO 00eCHEYUTh TOYHOCTh pazMepa Kz B mpeaenax 0,087 Mm, Kak 3TO

3aJ]aHO0 YEePTEIKOM, OyAeT MPaKTHUECKH HEBO3MOXKHO. [locienHee cBS3aHO C TeM,

yro B TII mpucyTrcTByeT ommbOka, cBs3aHHas ¢ BBEJCHHEM B €ro COCTaB TOp-

HCKJIYFJIOIHHH(i)OBaHBHOI;'I OoIIcpani U HAJIMYUCM <«JIHMIIHCTO0» TCXHOJIOTHYCCKOI'O

pa3mepa A, 1.

Ilenecoobpa3Ho BMeCTO 3TOH onepanuu npu odpadorke merku @50_g oz25

MPEAYCMOTPETh OIEpaIMI0 KPYIJIOr0o BPE3HOro NUIM(OBaHMS, TaK KaK COTJIacHO

YEPTCIKY ACTAIIM K TOPOY HC IIPCABABIIAIOTCS BBICOKHUC Tp€6OBaHI/IH K €ro mepoxo-

BATOCTHU. DCKU3 JAHHOM ONEpalluy NPEACTABICH HAa pUCYHKE 4.9.

i

Pucynok 4.9 — Ickn3 kpyrionuingoBajbHOM onepannu

~
e
3

B sToMm cnydae ckOppeKTUpOBaHHBIE pa3MepHas cxeMma, rpad) TeXHOJoTruye-

CKHX pa3MepoB u rpad pazmepHbix cBsizeid TII OyayT umeTs BU, NpeacTaBICHHbIN

Ha pucyHkax 4.10,4.11 u 4.12.

" Cm. npunosxenue 1
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Pucynok 4.10 — CxoppexkTupoBannas pasmepHas cxema TII Mexannueckoii

00padoTKu BaJia (0ceBOe HaNpPaBJIeHHE) MOCJIe 3aMeHbI TOPUEKPYTIouLIudo-

BAJIbHOM ONlEPALMM HA KPYIJIOULIN(OBAIBHYIO

Pucynok 4.11 —CxoppexkTupoBannblii rpag texnosorudeckux pasmepon TII

MeXaHH4eCKoii 00padoTKm Bajia (0oceBoe HANpaBJIeHUE)
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Pucynok 4.12 — CxoppexkTupoBanHblii rpa¢g pa3mepubix cBsizeii TII mexanu-
YecKoii 00padoTKH Bajia (0ceBoe HANPaBJIeHHUE)

Kak cnenyet u3 rpada pasmepHsix cBsizeil ckoppektupoBanHoro TII, B Hem
BCE KOHCTPYKTOPCKHE Pa3MEPBI COBIIAJIAIOT C TEXHOJIOTHYECKUMU pa3MepaMu (T.€.
SBJIFOTCSL 3aMBIKAIOIIMMU 3BEHBSIMU B JIBYX3BEHHBIX pa3MEpPHbIX Lensax). Mexons
U3 yCIIOBUS 00€CleueHUs 3aJaHHONM TOYHOCTH KOHCTPYKTOPCKUX Pa3MepOB HOMH-
HAJIbHBIE 3HAYEHUS] W JIOMYCKM Ha TEXHOJOTHYECKHE pasmepbl A4, Azq, Az
JOJDKHBI OBITh HA3HAYEHBI PABHBIMH KOHCTPYKTOPCKHUM pasMepaM K, K, u K5 co-
oTBeTCTBEHHO. Takum obpasom, A; 1 = 400_g 4, A31 = 175_1, A3 = 95_¢ g7

JIns HaxOKIEHUS 3HAYEHUH BCEX OCTAIBHBIX TEXHOJOTHYECKUX Pa3MEpPOB
HEOOXOJMMO ONPEJCIUTh MUHUMAJIbHbIE 3HAUYEHUS ONEPALMOHHBIX IMPHUITYCKOB,
Ha3HAYUTh ONEPALNOHHBIE IOIYCKU HAa TEXHOJOTHYECKUE pa3MEPhl U PEIINTh TEX-
HOJIOTMYECKHE pa3MEepHBbIE LEMH, UCXOAS U3 yCIOBUS 00eCTIeYeHUsI MUHUMAJIbHBIX
MPUITYCKOB Ha 00paboTKy. [lopsmok pacuera MUHUMAIBHBIX TIPUITYCKOB Ha 00pa-
OOTKY MOJIHOCTBIO paccMOTpeH B M. 3.2 u n. 4.2, M03TOMY MpHU NPOBEJICHUN aHa-

Jin3a B OCCBOM HAIIPpaBJICHUU MHWHUMAJIbHBIC IIPUITYCKHU HA (bp@BGpOBaHI/IC, YCPHO-
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BYIO ¥ YUCTOBYIO MOAPE3KY TOPIOB Z; 1, Zo 1, Z31 U Z3, Ha3HAYUM I10 TaOJIUIIAM,

npecTaBieHHBIM B [4]. Takum obpazom:

Zi1min = 24 MM; Z3 1 min = 2,4 MM; Z3 1 min = 1,4 MM; Z3 5 min = 2,4 MM,

OnepauMOHHBIE JOMYCKM Ha TEXHOJOTMYECKHE pasMepbl Ai,, Az1, A1,

Ay, 1 Apz Ha3HAYMM B COOTBETCTBUU C PEATM3yEMBIMH METOAAMHU 00paOOTKHU 10

IMPHIIOKCHUTO 1. Ux SHAYCHUS, a TAKKC 3HAYCHUA JOITYCKOB Ha TCXHOJIOTHUYCCKUC

pasmepsl A; 1, A3, Az, NIpeacTaBiieHsl B Tadaume 4.7.

Taomuna 4.7

3HaueHUs AOITYCKOB Ha TCXHOJIOTMYCCKHUEC Pa3MCPhI

Texnomoruyeckuii pasmep A; j, MM JIomyck Ha TEXHOJIOTMYECKUM pasMep,
TAU, MM.
Aos TA0.1 =4
Ap Ty,, = 3,6
Apz Ty,, = 3,2
Apq Ty,, =04
Ai, Ty,, =03
Ay q T,,, = 0,35
A3.1 TA3.1 = 1,0
A3.2 TA32 = 0,087

Ha3znaueHnnbie 3HaUCHUS IPHUITYCKOB M JOITYCKOB Ha TCXHOJOIMYCCKHC pPa3-

Mepbl TTO3BOJIAIOT MPUCTYIUTh K ONMPEACICHUIO TEXHOJIOTHUYECKUX Pa3MeEpPOB Aj 5,

Ay 1, Ap1, Ago 1 Apz. TexHonornueckue pa3MepHbIe LENHU JIs pacyeTa yKa3aH-

HBIX TEXHOJIOTMYECKUX Pa3MEPOB, MOCTPOCHHBIE 10 rpady pasmepubix cBsazen TII,

npenacrasiieHbl Ha pucynke 4.13. Pazmepnsie cxeMbl Ha pucynke 4.13 npencrasiie-

HbI B MOpsZIKE, YIOOHOM JUIsl MX pacyeTa (KaxAblid pa3 B pa3MEpHON cxeMme IMpu-

CYTCTBYET TOJIbKO OJIMH OTPEAENsIeMbIid TEXHOJIOTUUECKHI pa3mep).
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Pucynok 4.13 — Pazmepnsbie cxembl TII Mexannuyeckoii 00padoTkm Baja
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OmnpenensieM TEXHOJOTHMYECKUI pasmep A, (pa3sMepHas nemnb, MpeicTas-
JeHHas Ha pucyHKe 4.13, a). YpaBHeHuUe U1 OTpEICTICHUS CPETHETO 3HAYCHUS:
c — C C c
Az1 =123, + A1, — Az, (4.5)

Cpennee 3HaueHUE MPUITYCKa:

Tpa, ,+Tpa, +T4
C — 1.1 2.1 3.1
23.1 - 23.1 min T 2 . (4-6)

ITo bopmymnam (4.5, 4.6) onpenensem:

0,4+0,35+1,0
Z5, =14+ —"—"—

= 2,275;
51 =2,2754+399,8 —174,5 = 227,575.
C yyeTom onepanmoHHOTO JOMYyCKa Ha pasmep 4, 1
A, = 227,575+ 0,175.
YuuTeiBas Takxke, 4To pasmep A, SABIAETCS OXBAThIBAEMBIM Pa3MEPOM,
OKOHYATEIBHO JJIS 3TOr0 pa3Mepa MOKHO 3aIlUCaTh:
Ayq = 227,75 ¢ 3.
OnpenensieM TEXHOJOTHYCCKUN pasmep A;, (pa3MmepHas Iemb, MPEICTaB-
JIcHHas Ha pucyHKe 4.13, 6). YpaBHEHHE /IS ONPECIICHUS CPESTHETO 3HAUCHHS
12 =Al1— A% — 273, (4.7)

CpenHee 3HaYeHUE MPUITYCKA:

Tpg, ,+T4a, +T4
C — 1.1 2.1 1.2
ZZ.1 - ZZ.l min T 2 . (4-8)

ITo popmynam (4.7, 4.8) onpenensiem:

0,4+0,35+0,3
75, = 2,4 + 22200

= 2,925.
{,=1399,8 — 227,575 - 2,925 = 169,3.
C y4eToM onepanroHHOro JOIyCKa Ha pa3Mep Aqo:
A, =169,3+0,15.
Pa3mep A, HE OTHOCUTCS HM K OXBaThIBA€MbIM, HU K OXBAaThIBAIOIIUM Pa3-
MepaMm, O3TOMY OCTaBJIsieM €ro 0e3 U3MEHEHHI.
OmnpenensieM TEXHOJOTMUYSCKUI pasmep Ags (pa3sMepHas Iiemb, MpeacTaB-

JIcHHas Ha pucyHKe 4.13, B). YpaBHeHHUE 1151 ONPEACICHUS CPEAHET0 3HAUCHUS:

(C).3 = Z§_2 + A§_2 + A§.1 - g.z- (4.9)
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CpenHee 3HayeHUE MPUITYCKa:

Tas+Tp,+tTa,,+T4
C — 3.2 3.1 1.2 0.3
23.2 - 23.2 min T 2 : (4-10)

ITo dbopmynam (4.9, 4.10) onpenensem:

0,087+1,0+0,3+3,2
Z5, =24+

= 4,6935.
AS 5 = 4,6935 + 94,9565 + 174,5 — 169,3 = 104,85.

C ydeTroM onepanoHHOTO AOIyCKa Ha pa3Mep A 3:
A§; =104,85+ 1,6.
C ydeToM IpaBuJI 3allUCU MTPEAEIbHBIX OTKJIOHEHUH 1JIs1 TOKOBOK:
¢ 3 =104,35777.
OnpenensieM TEXHOJIOTMYECKU pa3mep Ag, (pa3MmepHas Lienb, MPEeACcTaB-
JeHHas Ha pucyHke 4.13, ). YpaBHeHUE AJis ONpeIeTCHUS CPETHETO 3HAUYCHUS:
Ajy =714 + A1, (4.11)

CpenHee 3HaUEHHUE TIPUITYCKA:
T +T
Zlc.l =Ziimint+ A1.22 AO'l- (4-12)

[To dopmynam (4.11, 4.12) onpenensiem:

0,3+4
2

¢, =275+169,3 = 172,05 .

Z5, =24+

= 2,75;

C ydyeTom omepalimoHHOTO J0MycKa Ha pa3mep Ag ,:
6, =172,05+ 1,8.
C ydyeToMm mpaBWJI 3aUCH MIPEACTbHBIX OTKIIOHEHHUH J1J1 MTOKOBOK:
¢, =171,45%27.
OnpenensieM TEXHOJOTMYECKUM pa3mep Ay, (pa3sMmepHas 1enb, MpeiacTaB-
JieHHas Ha pucyHke 4.13, 1). YpaBHeHue 11 onpeiesIeHUs] CPETHETO 3HAUCHUS:
01 =211+ A, — A, + Al (4.13)

Cpennee 3HaueHUE NpUITyCKa:

Tano+Ta, T4, +T»4
C — 0.2 1.2 1.1 0.1
Zl.l - Zl.l min T 2 . (4-14)

ITo hbopmynam (4.13, 4.14) onpenensiem:
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3,6+0,3+0,4+4

Z¢ =24+ = 6,55;
¢, =655+ 172,05 —169,3 + 399,8 = 409,1.

C y4eTroM onepanoHHOTO AOIyCKa Ha pa3Mep A 3:
61 =409,1+ 2.
C yueToMm mpaBuII 3alUCH TIPEIETbHBIX OTKIOHEHUH 711 TOKOBOK:

Afy = 406,4737.

ITonHOCTEIO PE3yJIbTAaTbl pacd€Ta TCXHOJOIHMYCCKHUX PasMCPOB CBCACHBLI B

Tabnuy 4.8.
Taomuna 4.8
PesynbraTel pacuera TexHonornyeckux pasmepon TII n3rorosienus Bana

Texnomornyeckuii pasmep A; ;, MM 3Ha4YeHHE, MM

Aoa 406,417

Ao 171,4517%3

Ao 104,35%]

Ara 400_o,4

412 169,3+0,15

A,y 227,75_¢ 35

Az 175_4

As, 95_¢,087

Pasmepsl 3arotoBku Ag 1, Agz, Agz 1€1€CO00pPA3HO OKPYIIIUTH N0 IIEJIBIX

—0,05

3HAYEHUH MHJUIMMETPOB, a pasmep A,q 3anucare B Buue A, = 227,8_y,".
OKOHYATENbHO MPUHSITHIE TEXHOJOTMYECKUE pa3Mephbl MPEACTaBICHbI B TaOIUIIE

4.9

Tabmuma 4.9

[IpuHATHIE 3HAYEHUS TEXHOIOTHYECKUX pa3mepoB TII n3rorosieHus Bana

Texnomoruyeckuii pasmep A; ;, MM 3Ha4YeHHE, MM
Ap1 4073:;
Ap2 1723:‘2}
Agz 1053:1
Arq 400_o,4
412 169,3 £ 0,15
Az 227, 8i8;25
Az 175_4
As, 95_¢,087
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Ipunoowcenue 1

CPEJTHUE CTATUCTUYECKHUE IMOTI' PEHTHOCTU MEXAHUYECKON OBPABOTKHM (BE3 YYETA HOFPEH_IHOC\:FEI\/'I OT
HECOBIIAJIEHUS BA3 g5 U TTPOCTPAHCTBEHHBIX OTKJIOHEHWHW M3MEPUTEJIbBHBIX IIOBEPXHOCTEMU p,)

IHepoxosa- TouHOCTH
TOCTb, MKM
Huna-
Bupn o6pa- | O6opynoBanue u Metonibl 00- | Criocob obecrieuenust Toue- | IIpoxo- MeT-
00TKH paboTKu HUS b allb- 80 — 260 —
Rz Ra pHHX 080 | o cog | CB- 500
pa3me-
pos, JT
1 2 3 4 5 6 7 8 9 10 11
ITo MIPEIBAPUTEIILHO | 80 - 12 - 13 0.30 0,40 0,50 0,70
TokapHO-BHHTOpE3HbIE CTaH- | HACTPOCHHOMY JMUMOY C HC- | — 2,5 10 0,12 0,20 0,25 0,30
KH MOJIb30BAHUEM ITOBOPOTHO-
r'o peslreaepKaTess
[Tpeun3noHHBIC To xe I 40 - 8-9 0,08 0,010 0,12 0,15
TOKAapHBIC CTAHKU | — 1,25 6-7 0,04 0,054 0,084 0,10
[To mporpamme I 80 - 11 0,20 0,25 0,30 0,40
Toxkapuslie cranku ¢ UITY I B 25 10 0.12 0.17 0,20 0.25
ITo MIPEIBAPUTEIIEHO I 80 - 12 - 13 0,25 0,30 0,35 0,45
TokapHas Mautbie KapycenbHbIe CTAHKH | HACTPOSHHOMY JIUMOY
obpaboTia ITo ynopam I - 2.5 8-9 0,07 0,10 0,12 0,18
OnepanuoHHbIe ITo ynopam I 80 - 11 0,15 0,20 0,25 0,30
TOKApHBIC CTAHKU I - 2,5 8-9 0,06 0,08 0,10 0,12
[To ymopam OT ycTaHOBOY- I 80 - 12 - 13 0,25 0,30 0,35 0,40
HBIX 0a3 I - 2,5 11 0,15 0,17 0,20 0,25
TokapHO-peBOIBBEPHBIC Or  HactpoeuHoil  0a3bl I 80 - 12-13 0,30 0,35 0,40 0,45
CTaHKU MEXIY MO3UIUSIMU I - 2,5 10 0,20 0,25 0,30 0,35
Mexy pe3llaMd B MHOTO- I 80 - 12 -13 0,12 0,17 0,20 0,25
PE31I0BOM JIEpIKABKE I - 2,5 10 0,08 0,10 0,12 0,15
MmHorope3noBsie Tokapaeie | [Io ymopam oT ycTaHOBOY- I 80 - 12-13 0,25 0,30 0,35 0,40
MOJIyaBTOMAThI HBIX 0a3 I - 2,5 10 0,12 0,17 0,20 0,25
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IIpooonscenue npunoscenus 1

1 2 3 4 5 6 7 8 9 10 11
Mexny pesnaMu B OJHOM I 80 - 12 - 13 0,15 0,20 0,25 0,30
O110KE I - 2,5 10 0,08 0,10 0,12 0,15
Mexnay pe3lamu C pas3imd- [ 80 - 12 -13 0,20 0,25 0,30 0,35
HBIX CYIIOPTOB | - 2,5 11 0,12 0,17 0,20 0,25
[To xomupy OT yCTaHOBOY- [ 80 - 12 -13 0,25 0,30 0,35 0,40
HOM 0a3bl I - 2,5 10 0,15 0,17 0,20 0,25
['uapoxonupoBaIbHBIC TO- Mexnay pesllaMd B OJHOM [ 80 - 11 0,17 0,20 0,25 0,30
KapHBIC MTOJTyaBTOMATHI 0JI0KE | - 2,5 8-9 0,12 0,17 0,20 0,25
Mexny pesniamMu ¢ pas3iuy- | 80 — 12 -13 0,20 0,25 0,30 0,35
HBIX CYIIOPTOB | - 2,5 10 0,17 0,20 0,25 0,30
[To xomupam u ymopam OT | 80 — 12 -13 0,20 0,25 0,30 —
YU — YCTAaHOBOYHBIX 0a3 I - 2,5 10 0,12 0,15 0,20 -
,I[eﬁLHHe TOKAPHBIC TOTyaB- Mexay pesllaMd B OJIHOM | 80 — 11 0,17 0,20 0,25 —
TOMATLI O10Ke I - 2,5 8-9 0,08 0,10 0,12 -
Mexnay pe3lamu ¢ pasind- I 80 - 12 - 13 0,20 0,25 0,30 -
HBIX CYIIIOPTOB M MO3ULIUN | — 2,5 10 0,15 0,20 0,25 —
ToxkapHas
oGpaboTka ABTOMaTHI (haCOHHO- Hov KOIIUpaM OT HacTpoed- I 40 — 10 0,12 0,17 — —
HPOJIONBHOTO HOM 0a3bl I — 2,5 7-8 0,08 0,10 — —
TOYCHIS Mexay pe3lamMu ¢ pasind- I 40 - 10 0,10 0,12 - -
HBIX CYNIIIOPTOB I - 2,5 7-8 0,06 0,08 — —
[lo xomupam oOT HacTpoeu- I 40 — 11 0,12 0,17 — —
HOU 0a3bl (C PEeBOJIBBEPHBI- I - 2,5 8-9 0,08 0,10 — —
MU TOJIOBKaMH)
ToKkapHO-peBoTbBEpHbIE Ot ynopa niam HacTpOE4YHON I 40 — 11 0,12 0,17 — —
0a3pl C TIOMEPEYHOTO CyI- | - 2,5 8-9 0,08 0,10 — —
aBTOMATBI
nopra
®DacoHHBIM PE3IIOM I 20 - 10 0,02 0,04 — —
MHorope3noBoil  aepkaB- I 20 - 10 0,06 0,08 — —
KO
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IIpooonscenue npunoscenus 1

1 2 3 4 5 6 7 8 9 10 11
TOPH3OHTAIBHBIC MHOIO- ITo xonupam OT ycTaHOBOU- I 40 — 11 0,12 0,17 — —
IITMHJIETBHBE TOKAPHBIC B~ HOHM WJIM HACTPOCYHOU 0asbl | - 2,5 8-9 0,08 0,10 - -
TOMATHI H TIOYaBTOMATHI C IIPOJ0JIBHOIO CYNIIOPTa I 40 — 11 0,12 0,17 — —
I - 2,5 8-9 0,08 0,10 - -
To ke, ¢ HE3aBUCUMBIX HH- [ 40 - 11 0,15 0,20 - -
CTPYMEHTAJIBHBIX  CYIIIOp- I — 2,5 8-9 0,10 0,12 - -
TOB
[lo mopam ¢ mnomnepeyHbIX I 40 — 11 0,12 0,17 — —
CYIIIOPTOB | — 2,5 8-9 0,08 0,10 — —
Mexny pe3liaMu B MHOTO- | 40 - 11 0,10 0,12 - -
PE31OBOM JEPIKaBKe | — 2,5 8-9 0,06 0,08 — —
®DacoHHBIM PE3IIOM I 20 - 10 0,02 0,04 - -
O06paboTka riIyxux oTBep- [To numOy - 80 - 12 -13 0,15 0,20 0,30 —
TokapHas CTHIA Ha BEPTHKAJIBLHO- [To ymopam - 80 — 12-13 0,10 0,15 0,20 -
oBpaboTka CBEPJIMJIBHBIX M arperaTHbhIX
CTaHKaX CIUPATLHBIMH CBEp-
JIaMH
To xe, pyxeitasiMu cBepiia- | [To mumOy — 40 — 8-10 0,15 0,20 0,30 —
MU ITo ynopam - 40 - 8-10 0,10 0,15 0,20 —
To xe, 3eHKepOBaHUE YEPHBIX — — 80 — 12-13 — — — —
OTBEPCTUM
To ke, 3eHKOBaHHUE MOCTE - - - 40 10-11 - - - -
Csepienue CBCPIICHIA
To xe, pazBepThIBaHNE — — — 2,5 6-7 — — — —
TO K€, 36HKOBaHHE ITo ynopam — 40 - 12 - 13 0,15 0,20 0,30 —
To ke, IeKOBaHHUE ITo ynopam
To xe, 00paboTKa CTyIeHYa- — — 80 - 11-13 0,15 0,20 0,30 —
THIX OTBEPCTUI KOMOUHUPO-
BaHHBIM HHCTPYMEHTOM
PacTat- PacraunBanue crynenyateix | [To mumOy I 80 - 11 0,15 0,20 0,25 —
U OTBEPCTHI Ha TOPU3OHTAITb- I - 2,5 8-9 0,10 0,15 0,20 -

HO-PACTOYHBIX CTAHKAX
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IIpooonscenue npunoscenus 1

1 2 3 4 5 6 7 8 9 10 11
Mexny pe3namMu B OJHOUN 0,10 0,12 0,15 -
OopiTaHre 0,05 0,08 0,10 -
Mexnay pe3llamMd B OJHOU [ 20 - 8-9 0,05 0,06 0,08 -
T'OJIOBKE | - 1,25 6-7 0,02 0,04 0,06 -
Mexnay HWHCTpyMEHTaMHU C [ 20 - 8-9 0,08 0,10 0,12 -
pa3HBIX TOJIOBOK | - 1,25 6-7 0,04 0,05 0,06 -
®pesepoBanue muuHApude- | [lo yctanoBaM u ynmopam I 80 — 12 -13 0,20 0,25 0,30 0,40
ckuMu (hpe3aMu Ha TOPU30H- | - 2,5 11 0,12 0,17 0,20 0,25
TaJdbHBIX U YHHUBEPCATbHBIX 11 — 1,25 8-9 0,06 0,08 0,12 0,15
CTaHKax
o O®pesepoBanue TopuoBbiMu | [1o yctaHOBaM 1 ynopam | 80 — 12 -13 0,20 0,25 0,30 0,40
pesepo- (dbpe3amMu Ha BEpTUKATBHBIX H | - 2,5 10 0,12 0,17 0,20 0,25
BaHHC YHHUBEPCATbHBIX CTAHKAaX 11 — 1,25 7-8 0,04 0,06 0,10 0,12
® i Ot 6a3bI 10 yCTaHOBaM I 80 - 12 - 13 0,20 0,25 0,30 0,40
pe3epoBantiie Ha I‘ByCTg I - 25 11 0,12 0,17 0,20 0,25
pOHH“’é KAPYCCIRHBIX M Ba~ Moy dpesamu | 80 — [12-13] 0,10 0,15 0,17 0,20
PabAHHbIX CTaHKax I - 25 10 0,08 0,10 0,12 0,15
JlonBeRHEIE CTaHKN [To mumOy I 80 - - 0,40 0,45 0,50 0,60
I 20 - - 0,20 0,25 0,30 0,40
[TonepeuHo-cTporajibHbIE [To mumOy 1 ycTaHOBaM I 80 - - 0,40 0,45 0,50 0,60
CTaHKHA | - 2,5 - 0,12 0,17 0,20 0,25
Crporanme [IpononbHO-CTpOranbHbIE [To mumOy 1 ycTaHOBaM I 80 - - 0,20 0,25 0,30 0,40
CTaHKHA | - 2,5 - 0,12 0,17 0,20 0,25
IIpoTsruBanue BHyTpEHHEE — I — 2,5 67 — — — —
[TpoTsTrBaHNe HAPYIKHOE — I - 2,5 - 0,12 0,17 0,20 0,25
[To nmumOy wu npobusimu | [lpen- — 2,5 10 — — — —
IPOX0JIaMHU Bapu-
TEIb-
[mudosa- | KpyrinonumdoBanbHbie CTaH- Hoe
e K Yucro- | - | 063 | 6-7 - - - -
BOE
Tonkoe — 0,16 5-6 - - - -
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IIpooonscenue npunoscenus 1

3

4

8

9

10

11

TopuekpyrionuudoBaibHbIE
CTaHKH

ITo ynopam

IIpen-
Bapu-
TEJlb-
HOE
Ywucro-
BOC

2,5

0,63

0,15

0,08

0,17

0,10

0,20

0,12

0,25

0,15

C no3umoHNpOBaHUEM

[Ipen-
BapH-
TENb-
HOE
Yucro-
BOC

2,5

0,63

0,10

0,06

0,12

0,08

0,15

0,10

0,17

0,12

Buytpunuudosanbabie
CTaHKH

[To numOy, ynopam u mpo0-
HBIMU TIPOXOJaMH

IIpen-
Bapu-
TCIIb-
HOE
Yucro-
BOE
Tonkoe

2,5

0,63

0,16

0,20

0,12

0,06

0,25

0,17

0,08

0,30

0,20

0,12

HJIOCKOHIJII/I(I)OBB.HBHBIC CTaH-
KH

[To num0y, ynopam u npo6-
HBIMH TIPOXOJJAMH

IIpen-
BapH-
TeJb-
HOE
Yucro-
BOC
Toukoe

2,5

0,63

0,16

0,15

0,08

0,05

0,20

0,10

0,08

0,25

0,12

0,10
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IIpooonscenue npunoscenus 1

3

4

8

9

10

11

[nudo-
BaHUE

becuenTpoBo-
nuIM¢OBaIbHBIE CTAHKU

ITo ynopam

[Ipen-

Bapu-

TEJIb-
HOE
Yu-
CTO-
BOC

2,5

1,25

JoBonka

XOHUHTOBaHUE

[Ipen-
BapH-
TENb-
HOE
Yucro-
BOC

0,32

0,32

CynepdunummpoBanue

[Ipen-
BapH-
TENb-
HOE
Yucro-
BOC

0,32

0,08

JloBojka
(mpuTHpKa)

IIpen-
BapH-
TENb-
HOE
Tonkoe

0,32

0,08

MHoromnpoxo/iHast pa3MepHast
MIPUTUPKA

0,08

Touunee
3

TouHocTh 00pabOTKK IPUMEPHO COOT-
BETCTBYET TOYHOCTHU MPEABAPUTEIIHHO

BBITIOJIHCHHBIX pa3MEpoOB
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Ipunoowcenue 2

TOYHOCTH TEOMETPUYECKOM ®OPMBI pp 1 PACIIOJIOXKEHU S ITIOBEPXHOCTEM pp I[IPU MEXAHNYECKON

OBPABOTKE
Buz obpa- | Metox o6paGoriu 1 | Paboumii | B mo- BesnuuHa morpentHocT (h};{;;\qh/)le?ozaidlﬁnMocm OT HOMHHAJILHOTO
oot obopynosanue XOZL | TPEMHOCTH |71 =™ T 1056 [ 50160 | 160 — 300 | 300 —500 | Cs. 500
1 2 3 4 5 6 7 8 9 10
I[TepBorit Pip.n 616 10-30 | 25-50 | 40-80 | 60—120 | 100-250
Py 10-24 | 20-40 | 30-60 | 50-—100 | 80—150 |150-300
Ppun 25-60 | 40—120 | 100-200 | 150 — 360 | 300 —450 | 400 —
1000
TokapHELe, peBob- Ppuy 40-80 | 50-100 | 80—-120 |100-200 | 150 —250 | 200 — 400
BEpHEIE, KAPYCElTb- Bropoii Pop.n 2,5-6 4-16 10-25 | 16-35 | 25-50 | 40-100
TokapHast | Hble, MHOTOIIITHH- Po.uy 2-10 616 8-20 20-25 12-30 16 - 50
JIeIbHBIC U TPOYHUE Pp.n 6—16 10-40 16 — 50 25-80 | 40-100 | 80—300
TOKapHbIE€ CTAHKU Pp.y 20-30 | 30-60 | 40-80 | 60-100 | 80—160 | 100 - 500
Tpetnii Pé.n 06-1 1-25 16-6 4-10 8-16 10-40
Pouy 1,2-3 2,5-4 3-8 5-10 7-12 10-25
Ppun 16 -4 4-10 616 8-20 10-30 | 16-100
Ppuy 5-16 8-20 10-25 | 12-30 | 16-40 | 20-80
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IIpooonscenue npunosxcenus 2

1 2 3 4 5 6 7 8 9 10
CBepIIeHHE CITHPATb- (@)1171:1 Pop.iy 12 - 25 16 — 40 20-50
HBIMU CBEpJIaMU Pp.n 25-60 | 40—-120 | 80—250 | 160 —400
(Iil.;eiizzﬁ? CBepiieHue pyKeii- OnuH Pouy 2-5 4-10 8—-16 12 -20
N HBIMHU CBEPJIAMU Pp.n 2,5-6 4-16 10-25 | 20-50
Onnu Pou 2-8 6-12 | 8-20
3eHKepoBanue Pon 4-10 | 8-16 | 20-25 | 16-40
Onun Popuy 15-2 25-8 5-10 8-16
PaBBepTBIBaHI/IG pp_u Mozxket YBCIMYHNBATLCA HaA 10 % o CpPaBHCHHIO C NCXOJIHbIM
Omnu Pon 04-1 | 08-2 | 12-4 | 25-8 [ 6-10
AJMa3HOE pacTauy- Pou 05-1,2 | 1-28 2-5 4-10 | 6-16 | 10-20
BaHHE Pp.n 06-1,6 12-4 25-6 4-8 610 8-16
Po 25-6 3-8 5-10 | 6-12 | 8-16 | 10-20
TlepBbiit Pon 6—-16 | 10—20 | 16—-40 | 28—80 | 50—120 |100— 600
Beprukanbirre, ropu- P 25-60 | 40-120 | 100250 | 200 —360 | 250 — 450 | 400 —
Dpesepuas 30HTaJIbHBIC U MIPO- 1200
i‘gg;‘;‘l"‘l’pe:“ep‘*"le Bropoi P 1-4 | 25-10 | 6-16 | 10-20 | 16-30 | 20—100
Pon 4-10 | 6-30 | 20—-60 | 40—-80 | 60—120 | 100 —400

83




IIpooonscenue npunoscenus 2

1 2 3 4 5 6 7 8 9 10
Onun Pop.m 16-4 25-8 6—-16 8-20 10-25
[IpoTsAruBanue u P 2—-5 4-8 5-12 8-16 10-20 16 — 30
IpOLIMBaHKUE Pp.n Mosxet yBennuuBatbest Ha 30 % 1o cpaBHEHHUIO C UCXOIHBIM
Pp.i ITepnieHUKYISIPHOCTH TOPLOB K ocu otBepcTuii 0,15 : 100
IIpenBa- Pop.m 2,5-6 4-10 6-16 10-25 20—-40 | 20-100
PHTC/Ib- P 16-4 25-8 5-12 8—-16 10-20 16 — 40
Kpyrmnomumgosais- HBIH Pp.n 4-10 8-10 16 — 30 20-50 30-60 | 50-160
Lmgposa- | 1% PHYTPHILIdO- pow | 20-30 | 25-50 | 40-60 | 50-80 | 60—100 | 80— 200
HUE Yucro- Do 1-4 2,5-8 6-12 10-20 16 - 25 20 -60
UM OBAIbHBIE CTaH- . ¢
K BOU Pou 08-25| 16-4 2,5-5 4-6 5-8 6—-16
Pp.n 16-4 25-6 4-10 8—-16 10-25 | 20-100
Pp.y 8-12 616 12 -20 16 - 30 20—-40 | 30-120
becuentposo- Onun Pop. 25-6 4-10 6-12 10-20 16 — 40 30-50
A (OBaTbHBIC CTAH- Pp.n Moxxet yBennuuBaThecs Ha 10 % 1o CpaBHEHUIO ¢ UCXOIHBIM
KU
Onun Pop.n 06-16 | 1,2-4 2,6-6 4-8 6-10 8—-30
Otnenka | XOHUHTOBAHHE P 05-12 | 1-25 16-3 25-5 3-6
Pp.y Moxert yBennuuartbcs Ha 20 % 10 CpaBHEHHIO C UCXOIHBIM
CynepHHHIIIPOBa- Onnu P 04-1 06-1,6 1-25 16-4 25-8 4-20
HUE Pp.1t 03-08 | 05-12 | 08-2 1,2-3 2-5 3-10
Onun Po.n 02-06 | 04-12 | 1-25 16-4 2,5—-8 4-16
[Tputupka (H0BOAKA) P 03-08 | 05-16 | 08-2 | 16-25 2-3
Pp.y Moxet yBennunBaThcs Ha 10 % 1o cpaBHEHUIO ¢ UCXOIHBIM

OGo3HaueHus: Py — OTKIOHEHUS OT IIOCKOCTH U TPAMOJIMHEUHOCTH; D¢, — OTKIOHEHHS OT LUIMHIPUIHOCTH (KOHYCOOOPa3HOCTb,

004K000Pa3HOCTh, OBAJILHOCTh, OTPAHKA); Py, ; — OTKIIOHEHUS OT TEPIIEHAUKYIISIPHOCTH, TOPLOBOE OUEHUE; Py, — PATHAIBLHOE OUEHHE.
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TOYHOCTbH PACIIOJIOXEHU A ITUJIMHIPUYECKNX OTBEPCTUN Pp.y

Ipunoowcenue 3

VY nenbHbll iepekoc (MKM) Ha 1 MM

JUTAHBI
Buyn o6pabotku Metoa KoopAWHAIIUY WH- Paccrosiue 10 oTBepCTHs, MM OTBEPCTHS
1 000py10BaHUE CTpyYMEHTa OTBEPCTHUS
T050 | o0 | ooy | “eqy | Ho10 | 10-30 3050 | Ca.50
1 2 3 4 5 6 7 8 9 10
JIutbe B 3eMIIIHBIC +1,0 +1,5 +2,0 +2,5 — 20-10 | 15-5 10-3
(bopMmbl
JINThe B KOKHUJIb +0,3 +0,5 +0,75 +1,0 — — — —
JIutbe TouHOE (10T +0,15 +0,2 +0,25 | £0,35 40— 3,0 - 2,0— 15-0,7
JIaBJICHUEM, KOPKOBOE 2,0 15 1,0
JIATHE 10 BHITIIABJIsC-
MBIM MOJIEJISIM )
CBo0OOIHasT KOBKA +1,5 +2,0 +2,5 +3,0 - — - —
IIITamMmnoBka OOBIYHOM +0,5 +0,7 +1,0 +1,5 — — — —
TOYHOCTH
[IITammoBka MOBBI- +0,3 +0,5 +0,75 +1,0 — — — —
IIEHHOM TOYHOCTHU
ITo pa3metke +0,5 +0,7 +0,8 + 1,0 40— 3,0-— 20— 15-0,8
2,0 15 1,0
Ceepnenue Ha cBep- | [lo KOHTYKTOpPY CO CMEH- +0,1 | £0,15 | £0,2 | £0,25 2,0 - 18- 15— | 1,0-05
JWJIBHBIX U PaJIHANIb- | HBIMU BTYJIKAMH HOPMAaJlb- 15 1,6 0,7
HO-CBEPJIMIIBHBIX HOW TOYHOCTH
CTaHKax [To xoHAYKTOpPY C Bpamia- +0,035| +£0,04 | £0,05 | £0,06 1,0 - 0,8 - 0,6- | 05-03
IOIIUMHUCS BTYJIKAMU T10- 0,7 0,5 0,4
BBIIIICHHOW TOYHOCTH
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IIpooonscenue npunoscenus 3

1 2 3 4 5 6 7 8 9 10
PyxeitHpiMu cBEpiiaMu +0,035 | +£0,04 | £0,05 | £0,06 0,8 - 0,6 — 04- | 0,3-0,1
0,5 0,3 0,2
ITo pazmeTke +0,4 + 0,6 +0,7 +0,8 3,0 - 20— 1,0 - 0,5-0,3
PaC"Ea‘-II/IBaHI/Ie OTBEp- 20 1.0 0.8
flt)l/-maléicf:gﬁioél:;i& ITo mikane ¢ HOHMYCOM +0,15 +0,2 +0,3 +04 — — — —
Kaxp Tlo mTuxMacy +005 | £0,07 | 0,1 | £0,12 - - - -
ITo KOHIIEBEIM Mepam +0,03 | £0,04 | £0,05 | £0,06 - — - —
PacraunBanue otBep- | I1o HOHMyCYy +0,02 | £0,025 | £0,03 | £0,04 — — — —
CTUH Ha aJIMa3HO-
PACTOYHBIX CTAaHKAX
PacraunBanue Ha ko- | 1o mikasie ¢ HOHMyCOM +0,02 | £0,03 | £0,04 | £0,05 — — — —
OpIAVHATHO- ITo ontuyeckum mpudopam | = 0,005 | +£0,01 | £0,015 | 0,02 — — — —

PaCTOYHBIX CTAHKaX

[pumeuanue. [[puBeneHHbIe B Ta0INIIE BETMUMHBI TOTPEIIHOCTEN PACIOIO0KEHHUS OTBEPCTUN JEHCTBUTENBHBI I HHTEpBaa A1a-
MeTpoB otBepcTuit 18 — 30. Ilpu 00paboTKe OTBEpCTUIA APYTUX Pa3MEPOB TAOJIUYHbIE BEIMUUHBI HEOOXOIMMO YMHOXKHUTh Ha KO3 -

muentT K

uametp, MM . ...

1,0

1,2

10-18 18-30 30-50 Cg.50

08 1,6
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Ipunoowcenue 4

HTEPOXOBATOCTbD U BEJIMYMHA JEGEKTHOI'O CJIOA
ITOBEPXHOCTEMN, ITOJIYYEHHBIX PA3JIMYHBIMU METOJAMU

Metoz o6paGoTki [IlepoxoBaTocTh I[e(l)?KTHLIfI
Rz, MKkM CJIOH, MKM
1 2 3
JluTbe B TECUYAHO-TIMHHUCTYIO (OopMy TIpU 100 - 500 200 - 600
pYy4HOU (POPMOBKE
JluTbe B TECUYAHO-TIMHHUCTYIO (OopMy TIpU 80 — 300 150 - 400
MaIIMHHON (OPMOBKE
JIutbe B MeTasmindeckue GopMbl 100 — 200 100 — 300
[{eHTpOoOE)KHOE TUTHE 40— 100 100 — 200
JIutbe B 0607109KOBBIE (HOPMBI 20—-80 150 — 250
JIUThe O BBIIUIABISIEMBIM MOIEIISIM 10 - 40 80 — 150
JIutbe o naBiIeHUEM 10 - 40 80 — 150
KoBka 300 — 500 400 — 600
[IITammoBKa OOBIYHON TOYHOCTH 100 — 250 200 — 400
[IITamMmmoBKa MOBBINIEHHON TOYHOCTH 80 — 200 150 — 300
[Tpokat ropsiuekaTaHblii OOBIYHONW TOYHOCTH 80— 150 100 — 150
[Ipokat NoBBIIEHHOW TOYHOCTH 50 -100 80 — 150
[TpokaT X010 JHOTSIHYTHIN KaJTuOpOBaHHBIN 40 — 80 50— 100
Py6ka Ha nmpeccax U HO)KHHIIAX 100 — 300 100 — 150
Pe3anue mmramu Ha cTaHKaxX 80 — 160 100 — 150
Touenune uepHoBOe 80— 150 50100
Touenune moxy4ncToBoe 30-50 40 - 60
ToueHue ynucToBOE 15-25 20— 30
ToueHue TOHKOE 610 10-20
Ctporanue npeaBapuTeIbHOE 80 — 150 100 — 150
Crtporanne OKOHYATEIbHOE 15-25 20— 30
Caeprenue 80 — 150 50100
Caepnenue riry0oKoe 15-30 25— 50
3eHKepOBaHUE YEPHOBOE 30 -50 40 - 50
3eHKEpPOBAHUE YHUCTOBOE 20—-30 30-40
Pa3BepThiBaHNE IPEABAPUTEIBLHOE 10-20 15-25
Pa3BepThIBaHNE YHCTOBOE 6—10 5-10
PacraunBanue anmasHoe 3,2—-6,3 4-10
®dpezepoBaHre 00AUPOYHOE 80 — 150 80 —100
®dpe3epoBaHNe YUCTOBOE 20-50 40 — 60
dpe3epoBaHre TOHKOE 3,2-6,3 10-30
[IpoTtsiruBanue yepHOBOE 6-—10 10-20
[IpoTsiruBanye 4nCTOBOE 3,2—-6,3 5-10
PacraunBanue yepHoBoe 40— 80 50 -100




IIpooonsicenue npunoscenus 4

1 2 3
PacraunBanue yncToBoe 10-20 15-30
[nndoBanne yepHOBOE 20—-40 30-50
[IInmudoBanue yncToBOE 5-10 15-25
[IInmudoBanue TOHKOE 15-35 5-10
XOHHMHTOBaHUE 1-3 3-6
Cynepbunutn 0,2-0,8 3-5
[Tputupka npeaBapuTenbHas 0,8-3,2 3-5
[TpuTnpka okoHUaTEIHHAS 0,056-0,4 3-5
[TonupoBanue 0,056-0,4 2-3

Ipunoorcenue 5

KPUBU3HA ITPOOUIIA COPTOBOI'O [TPOKATA (Mkm Ha 1 MM)

JInvHa npokara

XapakTepucTrKa npokaTa, MM To 120 ](_:2]30 f8BO ;:JI.SS Cg.400
10 180 | 510 315 | n0 400 | © %
be3 mpaBkm 1Opu  TOYHOCTH
IpoKaTa:
OOBIYHON 0,5 1,0 15 2,0 2,5
IMOBBIIIIEHHON 0,2 0,4 0,6 0,8 1,0
BBICOKOI 0,1 0,2 0,3 0,4 0,5

IIpunoowcenue 6

KPUBU3HA ITPOOUIIA COPTOBOI'O [TPOKATA (Mkm Ha 1 MM)

JlnuHa npokara

XapakTepucTuKa MpoKaTa, MM TTo 30 Cs.30 | CB.50 | CB.80 | CB.120
1050 | mo80 | mo 120 | mo 180
be3 mpaBku mocne 3akanku B | 2,00 1,30 0,90 0,6 0,50
neyax TBY 1,00 0,60 0,30 0,3 0,15
ITocnie mpaBku Ha Mpeccax 0,13 0,12 0,11 0,1 0,08
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Ipunoowcenue 7

OTKJIOHEHHME OT COOCHOCTHU Acm (1 MM) OJIEMEHTOB, INTAMIIVYE-
MbIX B PA3HBIX TTOJIOBMHAX IITAMIIA, IJIS1 IIOKOBOK THITA
BAJIOB PA3JIMYHOM TOYHOCTH

[IITamnoBKa Ha MOJIOTax [IITamnoBKa Ha peccax

Macca noKoBKH,
- IloBbimennas | Hopmanenasa | [loBeiennas | HopmanbHas

TOYHOCTh TOYHOCTh TOYHOCTh TOYHOCTh
o 0,25 0,30 0,4 0,20 0,3
Cs. 0,25 1o 0,63 0,35 0,5 0,25 0,4
Cs. 0,63 no 1,60 0,40 0,6 0,30 0,5
Cs. 1,60 no 2,50 0,45 0,8 0,35 0,6
Cs. 2,50 no 4,00 0,50 1,0 0,40 0,7
Cg. 4,00 o 6,30 0,63 1,1 0,45 0,8
Cs. 6,30 o 10 0,70 1,2 0,50 0,9
C.B 10 no 16 0,80 1,3 0,60 1,0
Cs. 16 o 25 0,90 1,4 0,70 1,1
Cs. 25 10 40 1,00 1,6 0,80 1,2
Cs. 40 o 63 1,20 1,8 — —
Cs. 63 10 100 1,40 2,2 — —
Cs. 100 mo 125 1,60 2,4 — —
CB. 125 no 160 1,80 2.7 — —
CsB. 160 o 200 2,20 3,2 — —

Ipunooicenue 8
KPUBU3HA Ax (Mmxm Ha 1 Mm) JJJIS ITIOKOBOK

[IITammoBKa Ha MOJIOTax [IITammoBKa Ha Ipeccax
Macca
HOKOBKH, KT [loBbimennast | Hopmanbnas | IloBenmennas | HopmanbhHas
TOYHOCTh TOYHOCTh TOYHOCTh TOYHOCTh
1 2 3 4 5
o 0,25 0,30 0,4 0,20 0,3
Cs. 0,25 no 0,35 0,5 0,25 0,4
0,63
Cs. 0,63 no 0,40 0,6 0,30 0,5
1,60
Ce. 1,60 no 0,45 0,8 0,35 0,6
2,50
Ce. 2,50 pmo 0,50 1,0 0,40 0,7
4,00
Ce. 4,00 mo 0,63 1,1 0,45 0,8
6,30
Cg. 6,30 10 10 0,70 1,2 0,50 0,9
Ce10mo 16 0,80 1,3 0,60 1,0
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IIpooonsicenue npunoscenus 8

1 2 3 4 5
Cs. 16 10 25 0,90 1,4 0,70 1,1
Cs. 25 10 40 1,00 1,6 0,80 1,2
CsB. 40 o 63 1,20 1,8 — —
CB. 63 10 100 1,40 2,2 — —
Cs. 100 mo 125 1,60 2,4 — —
Cs. 125 m0 160 1,80 2,7 — —
Cs. 160 o 200 2,20 3,2 — —

IIpunooicernue 9
KPUBU3HA Ax (MKM HA 1 MM) JIUTA [TOKOBOK

JlnameTp unu pazmep

Cs. Cs. Cs. Cs.
B odpadorrit A0 | 120 | 180 | 250 | 315
10 180 | 10 250 | mo 315 | mo 500
KoBka 3 2 1 0,8 0,6
Mexanuueckas obpabomka

O6upouHas 15 1 0,5 0,4 0,3

YepHosas 0,7 0,5 0,3 0,2 0,1

[TomyuucroBas 0,05 0,04 0,03 0,02 0,01

[Tocne TepmMo0OpabOTKH (3aKaiKa u 0,10 0,08 0,06 0,04 0,02
IIpaBKa)

Ipunoocenue 10
KPUBU3HA Ax (MKM HA 1 MM) JIJISI ITOKOBOK TUITA BAJIOB

HuameTtp ITocne TepmooOpaboTKH ITocne ITocne
ITOKOBKU B neuax TBY ITaMIIOBKU MPaBKU
Ha Ipeccax

o 25 2,5 0,25 4 0,20
Cs. 25 1o 50 1,5 0,75 3 0,15
Cg. 50 o 80 1,5 0,75 2 0,12
Cg. 80 o 120 1,0 0,5 1,8 0,10
Cg. 120 no 180 1,0 0,5 1,6 0,08
Cs. 180 o 260 — — 1,4 0,06
Cg. 260 no 360 — — 1,2 —
Cg. 360 no 500 — — 1,0 —
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Ilpunoowcenue 11

OTKJIOHEHHME OT KOHHHEHTPMYHOCTHU 1 KOPOBJIEHUE BbICAIKU
I[TOKOBOK THUITA JUCKOB U1 PLIYAT'OB, IIOJITYHAEMBIX HA TIPECCAX

PA3JIMYHOU TOYHOCTU
OTKJIOHEHHUE OT Kopo6nenune Dy,p, MM
Tonmuua .
KOHILICHTPHUYHOCTH OTBEPCTUI
(BbICOTA) WK D
IIUpHHA oncs MV
[Toeimiennass | HopmanwsHas | IloBeimieHnas | HopmanbHas
MMOKOBOK, MM
TOYHOCTh TOYHOCTh TOYHOCTh TOYHOCTh
o 50 0,5 0,8 0,5 0,5
cB. 50 no 120 0,63 1,4 0,5 0,5
Cs. 120 po 0,80 2,0 0,5 0,7
180
Cs. 180 po 1,00 2,8 0,6 0,9
260
Cs. 260 po 1,50 3,2 0,7 1,0
360
Cs. 360 po 2,50 3,6 0,8 11
500

KPUBU3HA Ax (MxMm Ha 1 mm) CTEPXXHS ITOCJIE ®JIAHLIA

Ipunoowcenue 12

HA TOPM30HTAJIbHO-KOBOYHOM MAIINHE

Jlnametp ctepxus d, Mm

Jnmuna crepxus L, Mmm o Cs. 18 Cs. 30 Cs. 50 Cg. 80
18 10 30 10 50 10 80 1o 120
o 120 6 8 12 16 20
Cs. 120 mo 180 4 6 8 12 16
Cs. 180 o 500 2 4 4 6 6
Cg. 500 o 1000 1 2 3 3 3

Ilpunoowcenue 13

CMEILLEHME A; (mm) OCHU ®JTAHIA OTHOCHUTEJIBHO CTEPXHA
ITPU BEICAJIKE ET'O HA TOPM30HTAJIbHO-KOBOYHON MAIINHE

JHuametp ¢uanua, Mm

BricoTa guanua H, Mm

o 50 Cs. 50 1o 120 | Cs. 120 go 260
o 18 0,25 0,25 0,50
Cs. 18 no 50 0,25 0,50 0,50
Cs. 50 1o 120 0,50 0,50 0,75
Cg. 120 o 180 0,50 0,75 0,75
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Ilpunoscenue 14

OTKJIOHEHUME OT HEPIIEHAUKYJIAPHOCTU Ax (MkMm Ha 1 MM paanyca)

TOPHA ®JIAHIA K OCH ITOKOBKHA

IIpu mraMoBke

[Ipn mraMoBke

Macca noKoBKH, Macca noKOBKH,
Ha Ha Ha Ha
o pecce I'KM K pecce I'KM
Jo 0,25 0,2 0,3 Cs.4 1o 10 0,5 0,9
CB. 0,25 10 1,6 0,3 0,5 CB. 10 o 25 0,6 1,1
Cs. 1,6 o 4 0,4 0,7 CB. 25 10 40 0,7 1,2

Ipunoowcernue 15

KPUBU3HA ITOKOBKHU Ax (MKM HA 1 MM JIUIMHBI) ITOCJIE KOBKI

HA BPKM
JluameTp MOKOBKH, MM Ax JnameTp MOKOBKU, MM Ax
Jo 60 2 Cs. 60 1

YAEJIbHOE KOPOBJIEHUE OTJIMBOK

Ilpunoocenue 16

JleTanu

Ax (MKM Ha 1 MM JIJTUHBI)

JleTanmn

Ax (MKM Ha 1 MM JIJTUHBI)

KopmycHbie

0,7-10

I muThe!

2-3

[Ipumeuanue. BenuumHa cMenieHHs OTJIMBOK M0 IUIOCKOCTH pa3beMa
onpexaensiercs mo 'OCT 26645 — 85. bazupoBaHue 3aroToBKU MO YEPHOMY OTBEp-
CTHIO CJIETYET UCIIOIb30BaTh TOJIBKO Ha TIEPBOM OMepaIiuu.
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B PAZIMAJIBHOM N OCEBOM HAIIPABJIEHUAX TP PA3JIMYHBIX

Ilpunoscenue 17
[TOI'PEILIHOCTH YCTAHOBKHU 3AI'OTOBOK (mMkMm)

JNAMETPAJIBHBIX PASMEPAX 3AI'OTOBKHU

Jlnametp 6a3bl, MM

Bt o6pasiia- Hanpasnenue | Cs. | CB. | CB. | CB. | CB. | CB. | CB. | CB. | CB.
CMeEIlleHus 6 10 | 18 | 30 | 50 | 80 | 120 | 180 | 260
3aroTOBKHU
3arOTOBKH 0 | g0 | mo | go | go | mo | o | o | 1o
10 | 18 | 30 | 50 | 80 | 120 | 180 | 260 | 500
Yemanoexa 6 yaneosom nampone
Hlmudosanbhas koH- | PaccrosHue 25 | 50 | 75 | 100 | 150 | — — - -
TPOJIbHAS OIpaBKa, | OT TOPIA, MM - -
yCTAaHOBJICHHAass B HO- 100 200
BOM MaTpOHE [orpemi- 15 | 15 | 20 | 25 | 30 - - — -
HOCTh B pa- | — - - - —
UAIIEHOM 20 | 40 | 45 | 50 | 75
HaIpaBJICHUN
[Ipytku xanubpoBan- | PaguanbHoe 50 | 60 | 70 | 90 | 100 | 120 | - — —
HBIC OceBoe 30 | 40 | 50 | 60 | 70 | 80 | - — —
Yemanoeka 6 mpexkyiauko8om camoyeHmpupyouemcs nampoue
[lpytkn ropsiuekara-
HBIC:
[IOBBIIIEHHOH TOYHO- | PagnansHoe 100 | 120 | 150 | 200 | 300 | 450 | 650 | — —
CTH OceBoe 70 | 80 | 100 | 130 | 200 | 300 | 420 | - -
0OBIYHOI TOYHOCTHU PanuansHoe — | 200 | 220 | 280 | 400 | 500 | 800 | — —
OceBoe — | 130 | 150 | 190 | 250 | 350 | 520 | — —
EnvHu4vHas 3aroToBKa:
¢ uumdoBanbHON 0Oa- | PagmanpHoe 20 | 20 | 20 | 20 | 30 | 30 | 40 | 40 | 50
300 OceBoe 10 | 10 | 10 | 10 | 15 | 15 | 25 | 25 | 30
¢ uymcrto oOpaboran- | PagmansHoe 50 | 50 | 50 | 50 | 80 | 80 | 100 | 100 | 120
HoM 6a3oit OceBoe 30 | 30 | 30 | 30 | 50 | 50 | 800 | 80 | 100
OTJIMBKAa MO BHIILIaB- | PamnanpHOE 100 | 100 | 100 | 100 | 150 | 150 | 200 | 200 | 250
nsemoit Mozenu wiu B | OceBoe 50 | 50 | 50 | 50 | 80 | 80 | 100 | 10 | 120
000JI0YKOBYIO (hopMy
[MpenBaputensHo 00- | Pagmamsroe | 200 | 200 | 200 | 200 | 300 | 300 | 400 | 400 | 500
paGotanHas moBepx- | OceBoe 80 | 80 | 80 | 80 | 100 | 100 | 120 | 120 | 150

HOCTB; JINTHE B MOCTO-
SHHYI0 (opMy; 3aro-
TOBKAa INTaMITOBaHHAS
Ha KIITI

[Tpumeuanue. Ilpu ycTaHOBKE B IAHTOBBIX MATPOHAX €AMHUYHBIX 3aTOTOBOK BMECTO MPYTKOBBIX
MOTPEIIHOCTh YCTAHOBKM B OCEBOM HampasiieHHH yBenuuuaercs Ha 10 — 30 mxm. IIpu Heno-
JIBIDKHOM IIaHTe CMEIIIEHWE B OCEBOM HaIpaBiieHnd MUHUMAILHO (5 — 20 Mxm). [Tomkaruem me-
TaJiell pH 3aKPETVICHNH B MaTPOHAX MOTPEIIHOCTh YCTAHOBKU MOXKHO YMEHbIIUTH Ha 20 — 30 %.
B marpoHax ¢ mHEeBMaTHYECKMMH M THIPABINYECKUMHU CUIIOBBIMH Yy3JIaMHU IMOTPEIIHOCTh yCTa-
HOBKH ymeHblIaeTcst Ha 20 — 40 % 1o cpaBHEHUIO C YKa3aHHBIMU B TaOJHUIIE.
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HA ITIOCTOAHHBIE OITOPBI

Ilpunoscenue 18

[TOI'PEIHNHOCTDBb (MKM) YCTAHOBKU 3AT'OTOBOK

Bun nosepxHoctu

Haubonb1muii pasmep 3aroToBKH 110 HOpMaJin

K 00paboTaHHOI TOBEPXHOCTH, MM

ITocTOstHHBIE OITOPBI

[ImacTuHBI ONIOpHBIE

6

10

10

18

18

30

30

50

50

80

80

120

6

10

10

18

18

30

30

50

50

80

80

120

Yemanoeka 6 I’lpuCl’lOCO6JZ€HMM C 6BUHMOB

biMU UJIU IKCYEHMPUKOBLIMU 3AHCUMAMU

[InmudoBannas

60

70

80

90

100

110

20

30

40

50

60

70

Uucro obpaboraHHas,
NOJyYCHHAs  JIUThEM
10/ JIABJICHUEM

70

80

90

100

110

120

30

40

50

60

70

80

[IpenBapuTenbHO
obpaboTaHHas,
NOJyYeHHAsT  JIUThEM
10 BBITIJIABJIACMbBIM
MOZETSIM WM B
000J109KOBBIE (POPMBI

80

90

10

110

120

130

40

50

60

70

80

90

[TonmyueHHast TUTbEM:
B TIOCTOSIHHYIO (hopMy
B TmecuaHyw (opmy
MaILIMHHOMN
(hOpPMOBKHU; o
METaJUINIECKUM
MOJIETISIM

90

100

100

110

125

120

150

130

170

140

200

55

90

60

100

70

110

80

120

90

135

100

150

Ycemanoexa 6 I’lpuCVZOCO6JZ€HMM

C nHesmamu4ecKkum npueoc)ojw

Yucto obpaboTanHas,
NOJydeHHAs!  JIUThEM
0] IaBJICHUEM

35

40

50

55

60

70

15

20

25

30

40

50

[IpenBaputensHO
obOpaboTaHHas,
NOJyYeHHAs  JIUThEM
N0  BBIUIABISIEMbIM
MOJCTSIM WM B
000J10YKOBBIE (POPMBI

65

70

75

80

90

100

35

40

50

55

60

70

ITony4yeHHas muTHEM:
B IIOCTOSIHHYIO (hopMy
B TecHaHyw ¢opMmy
MaIlIMHHOMN
(bopMOBKH; o
METAJITMYECKUM
MOJIETSIM

70

80

90

90

100

100

120

110

140

120

160

50

70

55

80

60

90

65

100

70

80

80

120
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Ilpunoscenue 19

[TOI'PEIHHOCTH YCTAHOBKU 3AI'OTOBOK PASMEPOM /10 60 MM

B TUCKAX
Tucku Meron ycTaHOBKH CwMmeleHne 3aroToBoK,
MKM
BunroBbie Ha noakimaake B cBOOOJHOM 100 — 200
COCTOSIHHH
BunroBsie Ha nonkianke ¢ nocTyKuBaHUEM 50-80
TIPU 3KUME
OkcuentpukoBble | C MOAKIAIKOM 40 -100
be3 moaknanku 30-50

[Tpumeuanwue. [Ipu cobmroieHNN TOCTOSTHCTBA CHITBI 32)KUMa TTOTPEITHOCTh CHU-
sxkaercsa Ha 30 — 40 %.
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