3ajaHue HA KYPCOBYIO padoTy u
MeTOINYeCcKHe YKa3aHUs K ee BbINOJHEHNI)

Lean n 3ax1a4u KypcoBoii padoThI

KypcoBast paGoTa sBIseTcsl CaMOCTOSITEIIbHON pabOTOM CTYJEHTA, 3aBEPIIAFOIICH
uzyyeHue Kypca «OCHOBBI TEXHOJIOTHI MAIIMHOCTPOECHUS».

[lens KypcoBoi pabOThl — HAYYUTh CTYACHTA MPUMEHSITh TEOPETUUECKUE 3HAHUS
JUISL PELLICHUS TPAKTUYECKUX 33/1a4 MPU MPOCKTUPOBAHUU TEXHOJIOTHUYECKUX MPOLIECCOB
W3TOTOBJICHUS JeTaJIe U COOPKU MAIIIMH B YCIOBUSIX COBPEMEHHOT'O MPOU3BOIcTBAa. OH
BKJIFOYAET JIEMEHTHI KOMIUIEKCA PacYeTHO-IpaUUIECKUX paboT MpU MPOCKTUPOBAHUU
TEXHOJIOTUUECKUX MPOLECCOB U MPU3BaH PEIIUTh CIAEAYIONIUE 3a0aUu:

- 3aKpenuTh TEOPETUYECKUE 3HAHUS, TMOJY4YEHHbIE NPU HU3YYEHHH Kypca, U
pacIMPUTh TEXHUYECKUN KPYTro30p 3a CUET MU3YUYEHHUS JTOMOJHUTEILHON CIEUATIBHON
JTUTEPATYPHI;

- HAY4YUTh CaMOCTOSITEIbHO MPOBOJUTH HEOOXOAMMBIE pPa3MEpHbIE PACUETHI,
CBSA3aHHBIE C OOECmedYeHWeM 3aJaHHOW  TOYHOCTH TPU  MPOCKTHPOBAHUH
TEXHOJIOTUIECKHUX MPOIECCOB COOPKH;

- Hay4uTh CaMOCTOSITEIHHO MPOCKTHPOBATh IUIAHBI OOpPaOOTKH  KaXIOH
MOBEPXHOCTH;

- HAy4YUTh CaMOCTOSITEJIbHO MPOBOAUTH CHHTE3 CTPYKTYpPbhl ONEpPaIMOHHBIX
pa3MepoB W TEXHHYECKUX TPeOOBAaHWN B3aWMHOTO PACIOIOKECHUS MOBEPXHOCTEH s
Ka)XJI0H orepaly TEXHOJIOTMYECKOTO MpolLiecca;

- HAy4YUTh CaMOCTOSTEIIbHO IMPOBOJIUTH IOCTPOCHHUE TEXHOJOTHMYECKHUX
pa3MepHBIX LieTel, X pacyéT U aHaju3;

- HAYYUTh 3aMOJHATH TEXHOJOTHUECKYIO JOKYMEHTAIUIO.

3aiaHus HA KYPCOBYIO padoTy

KypcoBas pabora BKIIOYaeT 3aJaHUs, CBSI3aHHbIE C  IMPOBEACHHEM
TEXHOJIOTUYECKUX Pa3MEPHBIX Pacu€TOB MPHU MPOEKTUPOBAHUU MPOLECCOB 00pabOTKU
JeTalu.

OO0béM nosICHUTENBHOM 3amucku KypcoBoil padoTsl 30...40 crpanuil, BKIOUas
TEXHOJIOTUYECKYIO TOKYMEHTAIIHIO.

[TosicauTensHas 3anucka opopmisiercs ¢ yaétom tpedoBanuii I'OCT 2.105-79 u
I'OCT 7-32-81.

PykonucCHBIA TEKCT 3alUCKH MPEACTABISETCS HA OJHOM CTOPOHE JIMCTA MHUCYEH
oymaru dopmara A4. Pazmeps! moneit: meBoro — 35 mm; mpasoro — 10 MM; BEpXHETo u
HIDKHETO — 20 MM.

[TosicauTenpHass 3amMcKa JOJDKHA HWMETh CKBO3HYIO HYMEpalWi0 CTpaHMIIL.
bykBenHbIe 0003HAUCHNS TOJKHBI OBITH pacIM(PPOBAHBI, YKa3aHbI €AMHUAIIBI N3MEPEHUS
MCIOJIb3YEMBIX B TIPOIECCE BBIYNCICHUS BETNIHH.

UYeptéx aetaim A0JKeH ObITh 0OopMIIEH B COOTBETCTBUH ¢ TpeboBanusimu ECKJ]
Ha popmate A4, 00braHO B MacmiTabe 1 : 1.



KapTtsbl 5ckn30B BbInonHAI0TCSA B cOOTBETCTBUH ¢ TpeboBaHussmu ['OCT 3.1103-82
u'OCT 3.1104-81 na 61ankax ¢popmara A4 o 'OCT 3.1105-84, dhopma 5 niaum Ha tHCTe
oymarn Qopmara A4. Meroasl oQOpPMIICHUS ONEPAIMOHHBIX ACKH30B MOAPOOHO
n3J10KeHbI B [4] u [5].

MapmipyrHas kapra (MK) 3amonasieTcss B cootBeTcTBHM ¢ TpeboBanusmu ['OCT

3.1103-82 u obmumu TpedoBaHUAMH K 0(hOpMIICHHIO TexHoJorrndeckux kapt mo ['OCT
3.1104-81.

3ananue

1. Ha3Hauuth: miaHbl O0OpaOOTKH MOBEPXHOCTEH, CTPYKTYPY OIEparmOHHBIX
TEXHOJIOTUYECKUX Pa3MepoB U TpeOOBaHUI B3aUMHOT'O PaCIOJIOKEHUS MOBEPXHOCTEH.

2. TlpoBecTH pa3MepHBI aHaAIU3 TEXHOJOTUYECKOro MpOoLEecca, pealu3yeMoro B
yKa3aHHBIX YCJOBHUSX IPOU3BOJCTBA, OMPEACIUB BCE TEXHOJIOTHYECKHUE pa3Mephbl U
BO3MOYKHOCTb UX BBITIOJTHEHUSI aBTOMATHYECKH Ha TIPUHATOM 000PYIOBAHUH.

3. 3amoMHATH MapUIPYTHYIO KapTy, BEIYEPTHTH OMEPAITMOHHBIC ICKU3HI.

3amanue BRIOUpaETCs 1Mo mociieaaei mudpe mudpa cTyaeHTa

0 — Brynka (pucyHnok 1), MaccoBoe Mpou3BOACTBO (PUCYHOK 2);

1 — Brynka (pucyHok 1), cpeanecepuiiHoe Mpou3BOACTBO (PUCYHOK 3)

2 — Ban (pucyHok 4), cpeHecepHitHOE TPOU3BOJICTBO (PUCYHOK 5);

3 — Ban (pucyHok 4), KpymHOCEpUHHOE MPOU3BOJICTBO (PUCYHOK 6);

4 — IItok (pucyHOK 7), KpYITHOCEPUIHOE MPOU3BOJICTBO (PUCYHOK 8,9);

5 - llITok (pucyHox 7), cpenHecepuitHoe nMpou3BoaACcTBO (pucyHok 10);

6 — Kpsimika (pucynok 11), MmaccoBoe mpou3BoACTBO (PUCYHOK 12);

7 — Kpsiiika (pucyHok 11), cpeanecepuitHoe mpou3BoOCTBO (pUCYHOK 13);

8 — Banuk (pucynok 14), cpennecepuitHoe Mpou3BOACTBO (PUCYHOK 15);

9 — Banuk (pucyHok 14), kpynmHocepuiiHOE MPOU3BOACTBO (PUCYHOK 16).
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1. MamarnuH, A. A. TeXHONorna MalumHOCTPOEHNSA: y4ebHuK ans By3os /
A. A. MaTtanuH. 2-e n3a. — Cl16.: Jlanb, 2008.

2. Koswos, A. H. TexHOoNorms mMalmnmHOCTPOeHUs: y4ebHUK onga cTyqeHToB
MaLUMHOCTpOUTENbHbIX crieumansHocTen By3oB / A. H. Kosos.— Cl16.:
JTanb, 2008.

3. WUsaweHko, . A. TexHonornyeckne pasmepHble pacyeTbl U cnocobbl nx
aBTomatumsaumm / N. A. iBaweHko. — M.: MawmnHocTpoeHune, 1975.

4. EpuHas cuctema TEXHONOMM4YeCcKon AOKYyMeHTaumu,
knaccudpukaumoHHas rpynna 1.-M.: U3g-Bo ctangaptos,1974.

5. MeToanyeckme  ykasaHusi MO  3arfOfIHEHUIO  TEXHONOrM4YeCcKou
AOKYMEHTaLMM Npu BbIMNOMHEHUN KOHTPOJSbHbIX PaboT, KypCOBbIX U
AnnioMHbIX  npoektoB /  Coct. H.H. bBboropoackun w gp. -
n.: C3IN,1985.

6. CnpaBoYHUMK TexHomnora-mawmHocTpoutensa: B 2-x T. / nog peg.
A. T. Kocunosoun n P. K. MewepsikoBa. — M.: MawmnHocTpoeHne, 1985.

MeTtoaunyeckue YKa3aHusA K BbINOJIHEHUIO 3aaaHus Ne1

npl/l BbINOSIHEHMM 3adaHus HeobxoaAMMO nocriegoBaTenbHO pewnTb
cnegywuine 3agadn.

- Ha OCHOBE aHanu3a npeacTaBrfieHHbIX  3CKM30B  onepauun
TEXHOJSIOrnM4eCcKoro npowecca 1 npUuMeHaemMoro o6opyaoBaHNs Ha3HauYUTb NaHbI
00paboTKN KaXxxgon NOBEPXHOCTH;

- Ha3Ha4uTb CTPYKTYpPYy OMEpPaLMNOHHbIX TEXHONOMMYECKUX pa3MepoB U
TpeboBaHNN B3aMMHOro pacnonoXeHns NoOBEPXHOCTEN;

- 3anofMHUTb MapLUPYTHYIO KapTy, BbIYEPTUTb ONEPaLNOHHbBIE 3CKU3bI.

Ha oTane HasHayeHuss nnaHoB o06paboTkM MNOBEpPXHOCTENM AOeTanu
HeobGxoauMo, npexae Bcero BblbpaTb MeToabl M CNOCOObI OKOHYATENbHOM WU
npeaBapuTenibHOM 06paboTKM KaK4oOW MOBEPXHOCTU C YY4ETOM MNPUHATOrO
cnocoba npou3BOACTBaA 3aroTOBKM W 3KOHOMWYECKOM TOYHOCTM CrnocoboB
06paboTku. [laHHbIE MO TOYHOCTU U Ka4eCcTBY NOBEPXHOCTEN, 06paboTaHHbIX Npu
pa3HbIXx cnocobax n Bngax obpadboTtku, npmBeaeHsl B ([6], Tom 1, ¢. 6...19).

Mocne onpegeneHMss MeToAOB U CNocobOB  OKOHYaATENbHOW W
npeaBapuTenbHon 00paboTKM MOBEPXHOCTEN AeTanuM HasHayalT NnaHbl
(MapLwpyTbl) 00paboTKN KaXKaon NOBEPXHOCTU NpU NepeBoae €€ U3 COCTOSAHUSA
MCXOQHOWM 3aroTOBKM B COCTOSAAHWE rOTOBOM AeTarnu.

Ha ocHoBe 6o0nblWOro CTaTUCTUYECKOro MaTepuana W  TEeXHUKO-
9KOHOMUYECKNX OBOCHOBaHUM YCTaHOBIIEHbI COOTHOLLEHUS, onpeaenstoume
TOYHOCTHbIE U Ka4YEeCTBEHHbIE NapaMeTpbl NOBEPXHOCTEN Ha NpeaLecTBYOLWEM
aTane o6paboTku, KOTOpble Heobxoaumbl AN Haubornee SKOHOMWYHOIO
NoNy4YyeHnst 3agaHHOW TOYHOCTU U LUEPOXOBATOCTM Ha BbINOSHAEMOM 3Tane
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obpaboTkn. 3TM gaHHble npeacTaBneHbl B Tabnuua 1, KOTOpor Heobxoanmmo
PYKOBOACTBOBATLCS NPU Ha3Ha4YeHUM nnaHoB 06paboTku.

Ta6bnuua 1 - TOYHOCTb U WEpPOXOBaTOCTb NpU 06paboTke NOBEPXHOCTEN Ha
BbIMOJIHAEMOM U NpeALlecTByOLWEM 3Tane o6paboTku

KBanurteTt To4HOCTM 06paboTKm LLlepoxoBaToCTb
Hapy»XHble NOBEPXHOCTH BHyTpeHHME NOBEPXHOCTH
Ha Ha Ha Ha Ha BbinonHsemom Ha
BbIMOSIHAEMOM | MPEALUECTBYO | BbIMOSHAEMOM | MPEALUECTBYHO aTane,Ra,Mkm npeaLecTByoLEeM
aTane Lem aTtane aTane Lem aTtane aTtane,Ra,Mkm
5 <8 5 <8 0,16 <0,63
6 <10 6 <9 0,32 <1,25
7 <1 7 <10 0,63 <2,5
8-9 <12 8-9 <11 1,25 <5
10 <13 10 <13 2,5 <10
11 >14 11 >14 5 <20

Ha 3Tane Ha3HayeHusi CTPYKTYypbl OMNEepauuoOHHbIX pPa3MepOB BHYTPU
Ka)kgoro OrepauuoHHOro KOMMMeKca 3ajada pellaeTcss pasfdenbHo Ans
3MIEMEHTOB BpaLLEeHWs 1 NNOCKOCTeN (ocen).

Mpn Ha3HaAYeHUN reoMEeTPUYECKUX CBA3EN [ONs 3NIEMEHTOB BpalleHust
YKa3blBatoT:

- OnamMeTp U OTKIOHEHUS, ecnu
onepaunoHHOM KOMMMEKCe OKOHYaTENbHO;

- KBanNUTET TOYHOCTM pa3Mepa, €ECnM ISMEMEHT BbINMOMHAETCS Ha
onepaunoHHOM KOMMEKCe NpeaBapuUTenbHO;

- CTPYyKTYypy TpeboBaHW B3aMMHOrO pPacrnofioKeHUss Ha BbIXOAE C
Kak4oro onepaumoHHOro kKomnrekca (no HeobxoaMMocCTH).

Hanbonee cnoxHon 3agaven SIBNSETCA Ha3HavyeHne reoMeTpudeckux

AJIEMEHT  BbINOJTHAETCA Ha

CBSi3el Mexay MnockocTamMmn (ocsiMu), T.e. NPOCTaHOBKA OMnepaLyoHHbIX
NMHENHbIX Pa3MepOoB.
Hanbonee paumoHanbHOM CUCTEMOW MPOCTAHOBKM  OMepaLNOHHbIX

TEXHONOMMYECKNX NIMHENHBIX pa3MepoB SABMNSAETCA CUCTEMA, MOCTPOEHHAs! Npu
cobniogeHMn OCHOBHbIX MpaBuni 6as3vpoBaHUA: MpaBunia COBMeELLEHUss 6a3 u
npaBuna noctosaHcTBa 6as.

Kak n3BecTHo, B Tex crny4dasix, korga TexHonormdeckas 6asa noBepxHOCTH
He coBnagaeT (MMM He UMEEeT CBS3M BHYTPM OMepauMOHHOro KoMIMekca) C
3NIEMEHTOM, KOHTaKTUPYIOLIUM C YCTAHOBOYHBIM 3JIEMEHTOM MpPUCNOCcobneHus
(6azon cuctembl «O6paboTka») BO3HMKAET MNOrpewwHocTb 6a3npoBaHus.
MoaTomy cnenyeT B KayecTBe TEXHONOrMYeckon 6asbl KaXKaoro niioCKOCTHOro
anemeHTta, obpabaTbiBaeMOro Ha OnepauMoHHOM KOMMIeKce, MpUHMMaTb
9NIEMEHT, KOHTaKTUpylLWMin (MNKn  UMELWKnn cBaA3b) € 6ason  cucTemsbl
«obpaboTkay, T.e. obecneunTb OTCYTCTBME NOrpeLLlHOCTN Ba3mpoBaHuS.

CoBmMeLLeHNE KOHCTPYKTOPCKOM M TexHororndyeckon 6a3 obecneumBaeT
HenocpeacTBEHHOE BbLINONIHEHME KOHCTPYKTOPCKOro pasmepa. [lpy atom
pa3mvepHas uenb, 3aMblKaloLUM 3BEHOM KOTOPOW CITYXXUT KOHCTPYKTOPCKUM
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pa3Mep, ABrdeTCA ,EI,ByX3BeHHOl7I uenbto BMga K, =T,, YTO NO3BONAET 6e3 Kaknx-

nmMbo JONONMHUTESNBHBIX PACYETOB MPUHATL JOMYCK TEXHOMOMMYECKoro pasmepa,
paBHbIM JOMYCKY KOHCTPYKTOPCKOro pasmepa.

MpaBuno nocTtosiHCTBa 6a3 OaéT BO3MOXHOCTb KoopAuHauun OBYX
CoCeaHMX COCTOSIHMM NITOCKOCTHLIX 3NIEMEHTOB NPOBOAUTL OT oaHon 6a3bl. [Mpn
9TOM pasMepHasa Luerb, 3aMblKaloWMM 3BEHOM KOTOPOW CRAYXMUT MPUMYCK,
aBnsieTca TPExX3BEHHOW LUenb Buga 7, -T,-T,. 310 obecnednBaet

MUHMManbHoe konebaHve npunycka, paBHOE CyMME [OMYyCKOB TOSIbKO OBYX
COCTaBMSALLNX Pa3MepoB LenMu.

OpHako ocobeHHOCTb CTPYKTYpbl geTanen u cnocobbl ob6paboTkm Ha
coBpemMeHHOM o0bopyagoBaHMM He MNO3BOMSAT MOSIHOCTbO  UCMONb30BaTh
npaBuna CoBMELLEHNS M MOCTOSIHCTBA 6a3, YTO BbI3biBAET YBENUYEHNE Yncna
COCTaBMSOLWNX 3BEHbEB TEXHONOMMYECKMX pa3MepHbIX Lienen. B aTux ycnosusix
cuctema NPOCTAHOBKM  TEXHOSMOMMYECKUMX NIMHEMHbIX pa3MepoB  [OSMKHA
obecneuntb MUHMMArbHO BO3MOXHOE 4YUCNO COCTaBNSAKOWMX 3BEHLEB
TEXHONOrMYECKNX pas3MepHbIX LEenen npu npuHATOM cucteme OGasmpoBaHUS
3aroTOBKW.

Mpn wucnonb3oBaHWM MeToda MNOSIHOM  B3aMMO3aMEHAEMOCTU W
obecneyeHns paboTbl Ha cepunHOM ob6opyaoBaHUM ©6e3 MNpUMEHEeHUs
cneumanbHbIX MeToA40B 00paboTkm HanbonbLLee YNCNO COCTaBMNAOLWMX 3BEHLEB
TEXHOSTOrMYECKNX pasMepHbIX LiENeN, 3aMblKatoLLMM pa3MepPOM KOTOPbIX CIY>XUT
KOHCTPYKTOPCKMUMA pa3Mep, He [JOSMKHO MpeBbiaTb TPEX, a ANs uenewu,
3aMblKaoLLNM 3BEHOM KOTOPbLIX CAY>KUT MNPUMNYCK — YETLIPEX.

OKcnepuMMmeHTarnbHble UCCNeaoBaHUA nokasann, 4To ans obecneyeHus
pauMoHanbHOro coctaBa TEXHOMNMOIMMYeCKNX pasMepHbIX Lenen npu 3agaHHOW
cucteme 6asnpoBaHUs 3aroToBKM TEXHONOrM4yeckom 6ason paccmaTtpmBaemMoro
MNOCKOCTHOrO  3fiEMEHTa  MOXEeT  CNYXWUTb  MJIOCKOCTHOWM  3MEMEHT,
obpabaTbiBaemMbii Ha paccmaTpyMBaeMOM OMEpPaLMOHHOM KOMMIIEKCe, WK
3fIEMEHT, KOHTaKTupylwmn ¢ 6ason cuctembl «obpaboTka», ecrnm OHu
obnagatoT cnegywmnMMm TEXHONOMMYECKUMI NPpU3HakaMmm (CBOMCTBaMM):

1. ABRAKOTCA OKOH4YaTENbHbIM COCTOSIHUEM KOHCTPYKTOpPCKOM ©asbl
(obecneunBaeTcs ABYX3BEHHAA pa3mepHas uenb Buaa K, =T,);

2. 4BNSAOTCA 3MEeMEHTaMK, KOHTakTupylwumm ¢ ©6ason  cuctembl
«obpaboTka», Ha onepaumm, B KOTOPOW KOHCTPYKTOpckas 6asa nonydaer
OKOH4YaTerlbHOE COCTOSIHME WM paccMaTpuBaeMbli  3NIEMEHT  nonyyaet
oyepeaHoe coctosHne (obecneumBaeTcsl TPEX3BEHHAA pasmMepHas Lenb Buaa
K,=T,+T, Wn Z, =T, +T,,;

3. 4BNAOTCA 3NeMeHTaMK, KOHTakTupylwumm ¢ 6ason  cuctembl
«obpaboTka», Ha onepaunn, B KOTOPON POPMUPYIOTCA TEXHOSormyeckne 6asbl
onepaunm nonyy4eHus KOHCTPYKTOpCKon 6asbl paccMaTpuBaeMoro 3afieMeHTa
OKOH4YaTEeSIbHOro COCTOSIHMSI UMK NepeBoda paccMaTpUMBaAEMOro 3fieMeHTa B
cnegywowee  coctosiHue  (obecrneuymBaloTCs  pasMepHble  uenu  Buaa

K, =T,£T,+T,; Z =T +Te2iT23iTe4);

e2 — el —
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4. ABNAIOTCA AfIEMEHTaMM, NMOSy4yaLW MMM CBOE COCTOAHME Ha onepauuu,
B KOTOpPOM  KOHCTpyKTOpckasi 6asa wnu  npegblgyuwiee  COCTOSIHUE
paccMaTpMBaeMoro anemMeHTa SABMNAITCS 3fieMeHTaMU, KOHTaKTUPYOLWMMKU C
B6asamu cuctembl «0bpaboTkar», U CBA3aHblI C HUM OOHUM UK OBYMS pa3mMepamm
(obecneumBaloTCa TPEX NN YETLIPEX3BEHHbIE Ppa3MepHbIE Lienu).

Mcnonb3yst ykasaHHble npaBuna, NpocTaBnsaoT CTPYKTYPY onepaumoHHbIX
pa3MepoB KaXXaoun onepaunu.

Ha aTtane npoBegeHns pasMepHO-TOMHOCTHOrO aHanmsa BbIMOSTHATCS
pacyéTbl BCEX OnepauuoHHbIX pPas3MepoB, W BbLISBMSETCA BO3MOXHOCTb
BbIMOSIHEHUST 3TUX pa3MEpoB W TEXHUYECKMX TpeboBaHW B3aUMHOIO
pacronoXeHnst 3NIEMEHTOB C 3adaHHOMW TOYHOCTbIO Ha  BblOpaHHOM
obopyanoBaHMM aBTOMATMYECKM NPU YCTAHOBKE 3aroTOBKM ©e3 BbIBEPKU UMK C
NPUMEHEHNEM BbIBEPKN.

[Mpn npoBefeHMM pasmepHOro aHanusa Ana getaneun Kracca Koprycos,
KPOHLUTEMHOB, pblyaroBs, NinUT U T.MN. AeTanen He Ten BpalleHus, npexae BCero,
cneayeT BbINMOMHUTL NOCTPOEHNE pa3MeEPHbIX CXEM TEXHONOMMYEeCKoro npoLecca
MO NMHENHbIM pa3MepaM B TPEX B3aMMHO NepneHAMKYrNsipHbIX MIIOCKOCTAX (B
KaXk[oM NNOCKOCTN CTPOUTCS CBOSA pa3MepHasi cxema).

Mpn npoBegeHUn pasMepHOro aHanuM3a Ans getanen kKrnacca Tena
BpallleHns1 cnefyeT BbINOMIHUTL NOCTPOEHUE pa3MepHON cxeMbl BueHun (ans
onpegeneHnsi HepaBHOMEPHOCTU TMPUMNYyCKa W BbIMNOMIHEHUS  TEeXHUYECKUX
TpeboBaHUN B3aMMHOIO PacrnoSIOKEHUS ANIEMEHTOB BpalleHUsi) U pasmepHoun
CXeMbl NIMHENHbIX pa3MepoB.

NcxogHon  nHpopmaumen ond MOCTPOEHUS  pa3MepHbIX  CXeM
TEXHOSIOrMYEeCcKoro  npouecca MO JIMHEWHbIM  pasMepaM  ABNSAKOTCA
onepaumnoHHble 3CKM3bl BCeX hopMoobpasyowmnx onepaumin. [Ins nocTpoeHus
CXeMbl Ha 3CKM3€e rOTOBOM AeTanun (B KaXOOW KOOPAWHATHOM MIOCKOCTWU)
n3obpaxatoT MNpUNyckM Ha 06paboTKy KaKAoro MfIOCKOCTHOIMO 3fieMeHTa W
NosIoXKeEHNE OCen OTBEPCTUN B XOA4E BbIMNOSTHEHUS TEXHOSTOMMYECKOro npouecca.
Mog (MM psiAOM C) 3CKM3OM CTPOAT rpad KOHCTPYKTOPCKUX FIMHEWHbIX
pa3MepoB, MPUMNYCKOB M HECOOCHOCTEN, 0603HaYas Kaabli KOHCTPYKTOPCKWUA
pasmep K;, NpunycKk Z;, HECOOCHOCTb e; (i — NMOPSIAKOBLIA HOMeEp pa3mepa,
npunycka, HECOCHOCTK). 3aTeM NPOBOAAT BEPTUKAIIbHbIE UM FTOPU3OHTasbHbIE
NMHUK, COOTBETCTBYIOLLME KaXKOOMY COCTOAHWUIO MITOCKOCTHLIX 31IEMEHTOB Ui
OCeN OTBEPCTUN N CTPOAT rpadobl, COOTBETCTBYIOLLINE CTPYKTYPE ONnepaLmoOHHbIX
NMMHENHbIX Pa3MepPOoB KaXKaon onepaumm B NOpsAKe UX BbIMONTHEHUS — HAYMHAs C
3aroTOBUTENbHbBIX ONepauuin U KoH4Yas nocrnegHen onepaumen MexaHUYecKou
obpaboTku. Kaxabii TexHomnornyeckun pasmep obosHavatot 7; (I — nopsakosbIn

HOMep pa3mepa).

MpyM nNOCTPOEHMM pasMepHbIX CXEM JUHENHbIX pa3MepoB cneayer
MOMHUTb, YTO CyMMapHOE KONMMYEeCTBO KOHCTPYKTOPCKMX pa3MepoB, NPUNYyCKOB K
HECOOCHOCTEN OOIMKHO ObiTb PABHO KONMYECTBY TEXHONOMMYECKNX pa3MepOB.

[Mocne NOCTPOEHUA pa3MepHbIX CXEeM COCTaBMAT CUCTEMY YpPaBHEHWUM
TEXHONOIMMYECKNX pas3MepHbIX Lenen, NpUHUMasi B KavyecTBe 3aMblKatoLLMX
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3BEHbEB KOHCTPYKTOPCKME pa3Mepbl, MPUNYCKM WU  HeCcooCHocTu. [lpu
COCTaBNEHUN ypPaBHEHWA, €Ccnv ABMXKEHWEe Mo rpady npoucxoguTt B
NONOXUTENTbHOM HanpaBfeHNN YNCIIOBOM OCU, TO pa3Mep BXOAWUT B ypaBHEHUE
CO 3HaKOM MJIoC, B MPOTMBHOM CIly4ae — CO 3HaKOM MUHYC.

PelueHne ypaBHEHU NPOBOASAT METOLOM MOSIHON B3aMMO3aMEHAEMOCTU
B 3aBMcUMMOCTM OT 3amblIKaloLLero 3BeHa ypaBHEHUSA MOryT ObiTb 4BYX BUAOB:

- 3aMblKaloLLMM 3BEHOM CINY>XUT KOHCTPYKTOPCKUIA pasmep;

- 3aMblKaloLLMM 3BEHOM CIYXXUT NPUNYCK NI HECOOCHOCTb.

PeweHne ypaBHEHMsl, 3aMblKalOWMM 3BEHOM  KOTOPOrO  CIYXMUT
KOHCTPYKTOPCKMI pa3mep, Hambonee uenecoobpasHo MNpoBOAUTL CNocobbI
CpeaHUX 3HA4YEeHUN No cneayLwemy anroputmy:

1. BbIUMCIIAKOT cpegHee 3Ha4YeHne BCeX M3BECTHbIX pa3MepoB pasMepHOM
Luenu, T.e. NMpoBOAAT nepepacyéT HOMMHANOB M3BECTHbIX pa3MepoB, YTOOLI
OTKNOHEHUA CTann CUMMETPUYHBIMA OTHOCUTENBHO HOBOrO0 HOMMHana (
A, £1T/2);

2. BblMUCNAIOT CpeaHee 3Ha4YeHne HEM3BECTHOIO COCTaBISAOLLEro pasmepa
no dpopmynam:

Aypep = AAp — ZAYBiCP + ZAS/MiCPi ; (1)

m—1 n

AyMCP = ZAYBiCP - ZAyMiCP - Alcp, (2)
m n—1

roe A,,., — cpegHee 3Ha4YeHMe HEU3BECTHOINo TEXHONONM4Yeckoro pasmepa,
ABlAdowerocd ysenndmsarolim 3Be€HOM LIEeNu;
A, — CpedHee 3HadyeHne Hen3BeCTHOro TexXHOJorm4yeckoro pasmepa,

ABMSAIOLLLErocs YMEHbLUAKLMM 3BEHOM pa3mMepHOU Lienwu;
AA_, — CpeaHee 3Ha4yeHne 3aMblKaloLLEro 3BEHa;

> Ay — CYMMa CpeOHMX 3HAYEHWUIA M3BECTHbLIX TEXHOMOTMYECKNX

pa3aMepoB, ABMSOLLMXCS YBENMYMBAOLWUMI 3BEHbSIMU PA3MEPHOW Lienu;
M — YXCMO YBENMNYMBAIOLLNX 3BEHLEB;
> Apuer — CYMMa CPEOHMX 3HAYEHUN W3BECTHbIX TEXHOMOTMYECKNX

pas3mepoB, ABNALWNXCA YMEHbLUAWNMN 3BEHbAMU pasmepHon Lernu,;
N — 4YNCNO YMEeHbLUaKLWnX 3BEHLEB.

2. |/|CI'IOJ'Ib3yFI OCHOBHOE MOJSIOKEHME MeToda NOSIHOW B3aMMO3aMeHAEMOCTH
ITA = ZITi , BBIMUCITNTb O0MYCK HEN3BECTHOIO COCTaBsiAKOLWEro pasmepa no

dopmyrne:
IT=1TA- ) ITi, (3)

m+n—1"

rae IT — OonyckKk Hen3BeCTHOro TexXHONorM4eckoro pasmepa,
ITA — AONYyCK 3aMblKatoLero 3BeHa,
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ZITi- apl/l(i)MeTVI‘-leCKaﬂ CyMmMa AONyCKOB COCTaBJ1AOWLNX 3BEHbEB

m+n—1

pasmepHon uenun 6e3 y4yé€Ta gonycka HEM3BECTHOINO TEXHOSIOrM4YecKoro

pasmepa.

4. [lpoBecT aHanmM3  BbIYUCIIEHHOrO  [OMycka  HEeu3BeCTHOro
TEXHOIOrn4yecKoro pasmepa.

Ecnn nckombin gonyck 6onblue Hyns, TO criegyeT NpoBEPUTb YCIOBUE:
MCKOMbIN OO0MYCK BO3MOXHO OOCTUYb Npu BblGpaHHOM crnocobe obpaboTku Ha
BblbpaHHOM 060opyaoBaHUM aBTOMaTU4eckn. Ecnu Takon BO3MOXHOCTU HET, TO
cnegyeT MNpPOBECTU YXKEeCTOYEeHME [OMYCKOB W3BECTHbIX TEXHOIOrnM4yecKnx
pa3sMepoB OO0 TOYHOCTW, COOTBETCTBYHOLWEN MeToay 06paboTku, M NOBTOPUTH
pacyéeT no nyHktam 1...3.

Ecnn v nocne yXectouyeHns UCKOMbIN OOMYCK HEBO3MOXHO AOCTUYb Ha
BblGpaHHOM 060pya0OBaHMM, TO HEOBXOOMMO:

- MNepecMOTPeTb TEXHONOIMMYeCcKUin npouecc BMNOTb A0 BblAeNeHus
00paboTkn paccMaTpMBaemMoro 3fieMeHTa B OTAEefbHbIA  OnepaLNOHHbIN
KOMMIIEKC;

- WU3MEHUTb CTPYKTYPY ONepaLNOHHbBIX pa3MepPOB;

- BblbpaTb Oonee To4HOe oBopyLoOBaHWe, paboTatoliee No NPUHATOMY
meToay obpaboTku;

- N3MEHUTb MeTon 06paboTku;

- W3MEHUTb CcuCTeMbl 0GasMpoBaHWA Ha oOnepauMOHHbIX KOMMeKcax
TEXHOSTOrnM4YeCcKoro npowecca.

[Mocne BbINONHEHNSA OQHOMO U3 YKa3aHHbIX ENCTBUIA BHOBb COCTaBIsIeTCA
pa3MepHasa cxema 1 NpoBOAATCS TEXHOMOrMYECKMEe pacHEThbI.

AHanornyHble OencTBUSA MO Y)KECTOYEHUIO TEXHONOrMYECKNX pasmMepoB
NPOBOASTCA, €CINN UCKOMbI LOMYCK OTpULATENEH, Tak Kak JONYCK — BENUYMHA
NONOXUTENbHAA N HE MOXET OblTb MEHbLLE U PaBEH HYIIO.

5. Ecnn ycnoBuMe BO3MOXHOCTU [LOCTUMXKEHUS WCKOMOro Aonycka Ha
BblbpaHHOM 060pyAoBaHMM  BbIMOSHUMO, TO ONPEAEnstT HOMUHaAN W
OTKITOHEHNSA UCKOMOTO pasmepa no dopmynam:

- pa3mep KOOpPAWHAT NOSIoXKEHUs OCn

A,=A,; ES=IT/2; EI=-IT/2; 4)
- oxBaTblBaeMbli pa3mep

A=A, +1T/2; ES=0; EI =T (5)
- OXBaTbIBaAKOLWNK pasmep

A, =A, —IT/2; ES=+IT; EI=0 (6)

6. MNMpoBoOOAT OKpyrneHne MCKOMOro pa3mepa (KenatenbHO OO0 AeCHTbIX
AOnen MUNIumeTpa) Npu BO3MOXHOCTU YMEHbLUEHUSA pacyYETHOro Nons gonycka
M PacnosnioXeHUn Mnonisi CKOPPEeKTMPOBAHHOINO [Jonycka B npegenax nong
pac4yéTHOro gornycka.

PelleHne ypaBHEHWI, 3aMbIKalOLMM 3BEHOM KOTOPbIX CIAYXUT MPUNYCK
(MM HECOOCHOCTL), MPOBOANTLCA MO CregyLemMy anropuTmy.
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1. OnpenensoT BENUYMHY MUHMMANbLHOMO NpUnycka Z .. WA NpUHUMaroT
BEMWUYMHY MMWUHUMAIIbHON HECOOCHOCTU ¢, =0.

2. OnpegensaioT MUHUManbHoE (4519 yBenuyMsaroLwmx) Unm MmakcumarnsHoe
(8NA yMeHbLIaoLWmMX) 3Ha4YeHne NCKOMOro pasmepa no opmynam:

Amin = Zmin + ZAYMimax - ZAYBimin ’ (7)
n m—1
Amax = ZAyBimin - ZAYMimax - Zmin (8)
m n-1

3. BoibupatoT gonyck Ha UCKoMbIr pasmep A ¢ yd4éToM meToda obpaboTku
N TOYHOCTM 060pyAOBaHMS.

4. OnpenensatT HOMUHAN M OTKMNOHEHUS MCKOMOIO pa3mepa, nNpoBoaAT
HeobXo4MMble OKPYrNEHUA B CTOPOHY YBENUYEHUS MUHUMArbHOro Npunycka u
paccunTbiBalOT aKTUYECKME 3HAYEHUS MUHUMAnbHOrO W  MakCMMarbHOro
npunycka (M HECOOCHOCTN).

[na getanen knacca Ten BpalleHUs KPOME pasMEPHbIX CXEM FNTMHENHbIX
pa3mMepoB CTPOST pasMEpPHY CXemy OMeHW, BO3HMKAKOLWMX B XO4e BCEro
TEXHOSTOrMYEeCKOro npouecca. [ns 3TOro BblYepYMBalOT 3CKM3 OeTanu, Ha
KOTOPOM OTMEYalT OnepauyoHHbIE NMPUNYCKUA KaXOOro afieMeHTa BpalleHus.
CnpaBa OT acKku3a gnsi onepaumi N3roToBreHNst 3aroToBKM METOLO0M NUTbS UK
LUTAMMOBKWN YCNOBHbIM BEKTOPOM, HanpaBfeHHbIM OT naeasnbHOW OCK 3aroToBKU
K KoMy anemeHTy, 06o3HayaloT bueHne, BbiaBaHHOE NOrpeLLUHOCTbI (hOpMbI
N NPOCTPaHCTBEHHbLIMU OTKNOHEHUSIMW B MCXOAHOW 3aroToBke. 3aTteM ansa Bcex
onepauun MexaHun4yeckon oO6paboTkM BeKTOpamMu, HanpasBfiEHHbIMM OT OCU
BpalleHus wnuHaens (6asbl cuctembl «obpaboTka») K kaxgomy 6asoBomy,
obpabaTbiBaeMoMy Ku obpaboTaHHOMY anemMeHTy, o6o3HavalT 6ueHue,
BO3HMKAKOLLEE HA KaKOOM onepaumoHHOM komnnekce. [lpu 3aroToBke wu3
npokaTta GueHwusi, BbI3BaHHbIE OTKIOHEHUAMM (DOPMbI, Y4UTBIBAIOTCA Ha NEPBOW
onepaumm mexaHudeckon obpaboTku n cneymanbHO He ykasbiBaroTcA. Bektopa
obo3HavalT 5/, rae: i — HOMep aNemMeHTa U ero coctosiHie, obo3Havyaemoe

ABYX3Ha4HbIM KO4OM: NepBasi uudpa crnpasa — HOMepP aneMeHTa, BTopas — ero
coctosiHne (0-koHeYHoe COCTosIHME, COOTBETCTBYIOLLEE TpeboBaHUIO YepTexa);
j — HOMep onepauuu, Ans KoTopor onpefensieTcs bueHue.

[Mocne NOCTPOEHUA pasMEpPHOM CXeMbl MPOBOAUTLCS PACYET BESTMYUH
oveHnn  6asoBblXx, obpabaTbiBaembix U 06pabOTaHHbLIX  3NEMEHTOB
OoTHOCUTENbHO 6a3sbl 06paboTkn 1 mexay cobon; HepaBHOMEPHOCTU MPUMYCKOB
M BO3MOXHOCTW  BbIMOSIHEHUS  TEXHUYECKMX  TpeboBaHMA  B3aMMHOrO
pacnosioXXeHNsi 3NEMEHTOB MNpu BblOpaHHbIX cucTeMax ©0asvpoBaHMA M Ha
BblOpaHHbIX NPUCNOCOBEHNAX MO cnegyoLwemy anropuTmy:

1. OnpegensoT GMeHne 3NeMeHTOB UCXOOQHOW 3arOoTOBKM OTHOCUTENBHO
€€ ngeanbHOM OCU, BbI3BAHHOE MOrPELLUHOCTLH (POPMbI U MPOCTPAHCTBEHHBIMY
OTKNOHEHUAMM No hopMynam:

- [ONS NATOW 3aroToBKU

b= 2'\/(AK0P)2 +(ACM)2 +(AHEP)2 ; (9)
- Aand WITaMNOBaHHON 3aroTOBKU
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522'\/(ACM)2+(A1<0P)2 , (10)
rae A, — KopobrieHne NoBepXHOCTU NNTbS UMW LUTAMMOBKW;

A, - CMELLeHne oCn NOBEPXHOCTN OT €ro HOMUHArNbHOIO MOJIOXEHUS;

A, - MEPEKOC OCU OTBEPCTUA.

BennuvHbl  A,,,, A.,, A, ONPedensiTCA No CApaBOYHbIM [aHHbIM,
npeacTaBneHHbIM B [6].

2. OnpepenstoT 6ueHna ©6a3oBbIX 3MEMEHTOB OTHOCUTENbHO 6a3bl
cuctembl «obpaboTka» (ocu LWNUHAENS) Ha BcCexX onepauusax, Bbl3BaHHbIE
NOrpeLHOCTbI0 YCTAaHOBKN, NCNOMb3Yys CNpaBoYvHble AaHHble [6] unun cnegytowme
aMmnunpuyeckune oopmynebl [3]:

- NpU YCTaHOBKE B TPEXKYNAYKOBbIX MATPOHAX WM Ha MIYHXEPHbIX
ornpaskax

F=2-a,-JITS -(1+0,02]), (11)
roe o, — KO3UUMEHT, 3aBUCALMA OT KaTeropum YCTaHOBKUM WU

npucnocobneHnss No ToOYHOCTH; a, = 0,17 — HOpManbHas TOYHOCTb; a, =

0,11 — noBeLeHHas TOYHOCTb; a, = 0,08 — BbICOKast TOYHOCTb; ITS — A0MNYCK

Ha guaMeTp arnemMeHTa, KOHTaKTUPYOLEero ¢ yCTaHOBOYHbLIMU 3fIEMEeHTaMu

npucrnocobnennsa; [ — OnNuHa yy4actka ©6a3oBOM  MOBEPXHOCTH,

Hencnonb3yemoro Ansa 6asnpoBaHus;

- NPV YyCTaHOBKE B LI@HIOBbIX NaTPOHax M Ha LLaHroBbIX OnpaBKax

B=2-a, JITS-(1+0,017), (12)

rae  a, = 0,12 — HopManbHas TOYHOCTb; a,= 0,09 — NnoBeLweHHaa TOYHOCTb; a,

= 0,06 — BbICOKasi TOMHOCTb YCTaHOBKW;

- NPV YCTaHOBKE B NaTpoOHax M Ha onpaBkax C rMaponsactomMm, B
MeMbpaHHbIX NaTpoHax (Ha MeMbpaHHbIX onpaBKax)

B =0,08-+/ITS - (1+0,011), (13)

- TPV yCTaHOBKE 3aroTOBKM B LieHTpax
5=2-(a,-\/D+bL), (14)
rae D — anameTp ueHTpoBon dacku; L — obas anuHa 3arotoBku; a,=0,006 n
b=0,00005 — npu HoOpMarbHOM TOYHOCTU YCTaHOBKM; a,=0,0018 wu

b=0,000015 — npu noBbIWEHHOW TOYHOCTH; a,=0,0009 n b=0,00007 — npwu

BbICOKOW TOYHOCTH;

- TPV YCTAHOBKE Ha XECTKOM OnpaBKe C 3a30pOM BefiMyMHa 6GueHus
paBHa MakCcuManbHOMY 3a30pY.

3. OnpepensaT bueHna obpabaTbiBaeMbIX 31EMEHTOB OTHOCUTENLHO 6a3
cuctembl «obpaboTkay. Npexae Bcero, CoOCTaBNAT pa3MepHble uenu dueHmn,
NPUHUMAas B Ka4eCcTBE 3aMblKatoLMX 3BEHbEB MCKOMblEe BreHnsa. CoctaBneHune u
peLleHne ypaBHEHUI TakuUX LleNen MMeeT HeKoTopble 0CO6eHHOCTU. [TOCKONbKY
3BEHbSA Lenn npeactaBnsalT cobor napameTpbl, HOMMUHANbHOE 3Ha4yeHue
KOTOpPbIX paBHO Hym, TO OTNagaeT HeobXo4MMOCTb onpeaensaTb HOMUHan
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npegerbHble 3HaA4YeHUA 3aMblKalwero 3BeHa — COCTaBJideTCA TOJ1bKO
ypaBHeEHNE OO0MYCKOB:

5 =By,
q
rae Qq — YUCno COCTaBMSAOLWNX 3BEHLEB LiENMN.
[pyrast oco6eHHOCTb pacyéTa sIBMAsieTCA CreacTBMEM BEKTOPHbIX CBOMCTB

3BeHbEB Lenun. Tak Kak HanpasJieHMne BEKTOPOB npeayragatb 3aTpyaHUTENbHO,
TO NCNOJIb3YyeTCA cnocob KBagpatn4HOro CyMMmMpoBaHUA:

Eij = fZ(ES)Z . (15)

4. OnpepensaoT dbneHne obpaboTaHHOro afiemMeHTa OTHOCUTENbHO Gasbl
cuctemMbl «obpaboTka» no popmyrne:
b/ =K, F/,. (16)
roe 5/ — brneHne ob6paboTaHHOro afieMeHTa i OTHocUTeNnbHO 6asbl 06paboTku
onepauuu j;
B/, - buneHne obpabaTbiBaeMoro arnemeHTa i-1 (anemeHta HoMmep i B
npeablayLwemM COCTOAHUN) OTHOCUTESNBbHO Ba3bl 06paboTku onepaunu j;
K, - KOO PULNEHT YTOYHEHNS [6].
5. OnpegensaT bueHne mexay obpabaTbiBaeMbiM M 06paboTaHHbIM
anemeHTaMu (yaBoeHHast HepaBHOMEPHOCTb NpUnycka 2emax) N0 doopmyne:
b, = Eij—l _Eij’ (17)
T.€. YYNTbIBAETCSA MOSMOXEHMEe: OCTaTOYHble OMeHUss He yBEeNnuMuMBaKT, a
YMEHbLUAIOT BENMMYNHY HEPABHOMEPHOCTU npunycka [1,3].
6. [lpoBOOAT pacCYET NPOMEXKYTOYHbIX PasMepoB W MNPUNYCKOB Ha
3M1EMeHTbI BpaLleHusi, UCNonb3ys crieayowme opmMynbi:
- Ons Bana
D., =D, +2Z

i e (18)
- Ans oTBepcTUsA
D, =D,-2Z,, —|ES| (19)
roe D, — ouaMmeTp paccmaTpuBaeMon cTyneHn obpaboTku;
D, , — OMaMeTp npeaLwecTByoLLen cTyneHm obpaboTku;
Z. . — MUHUMAarbHOE 3Ha4YeHne npunycka;
leil ,— MOAYNb HWKHEro OTKIOHEHVS NpeAblayLWwen cTyneHn obpaboTku;
|ES| | — mMOZynb BEpXHEro OTKIOHEHWs NpeablayLien CTyneHn obpaboTku.

Pacyét MexonepaumoHHbIX pas3MepoB KenaTenbHO BbIMOMHATL B
TabnuyHon goopme.

[Mocne BbINONMHEHMSI BCEX pPACYETOB OKOHYATENbHO BblYEPYMBAOTCA
onepaumnoHHble 3CKU3bI, U 3anofHAETCA MapLUpyTHas KapTa.

MapuwpyTHas kapta (MK) 3anonHsaeTcs B COOTBETCTBUM C TpeboBaHMAMMN
FOCT 3.1118-82 c y4éTtom 0bLmnx TpeboBaHUn K 3an0STHEHNIO TEXHONOMMYECKMX
kapT no NOCT 3.1104-81. lpu 3anonHeHUM MapLUPYTHOM KapTbl cregyet
MCNONb30BaTb PeKOMeEHAAaUMN, N3IOXKEHHbIE B [4, 5].
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NMPUMEP BbINONHEHNA

3apaHue: HasHauuMTb nraHbl 06paboTKM NOBEPXHOCTEW, CTPYKTYPY
TEXHOSOrnMYecknx pasmepoB KW TpeboBaHUW B3aMMHOINO  PacronoXeHus
NOBEPXHOCTEN; NPOBECTU pa3MeEPHbIN aHanmM3 TexXHONOrM4Yeckoro mnpowecca,
onpefenues BCe TEXHOMOrMYeckue pasMepbl U BO3MOXHOCTb WX BbINOSTHEHMS
aBTOMaTU4YECKM Ha MNPUHATOM 060pyaOBaHMM; 3aMOSIHUTL TEXHOSIOrMYECKYH
AOKYyMEHTaLuHO.

Ha pucyHok 17 npefcraBrieH 4YepTex BTYMKW, a HA PUCYHOK 18 — yacTb
onepaumnmoHHbIX 3CKM30B, N3 KOTOPbIX SICHO 06opyaoBaHmne, cxeMbl 6a3mpoBaHms
N nepeyeHb MOBEPXHOCTEN, oObpabaTbiBaeMbiX Ha Kaxaon onepaunm
TEXHOSIOrM4eCcKoro npotecca.

PaccmoTpum kaxgyto NOBEPXHOCTb OTAEMBHO.

HapyxHyo unnuHgpuyeckyto nosepxHocTb @80h7.003MM, Ra=1,25Mkm
Hanbonee 9SKOHOMMYHO, corfnacHo [6], nony4YuTb MEeTOAOM YMCTOBOrO
wnudoBaHus nocne TepmMmoobpaboTkn. Lo TepmoobpaboTkM Ha TOKapHOWM
onepaunn 010 6yayT nocrnegoBaTenbHO BbINOMHATCA: YepHOBOE ToYeHme no 13
KBanuteTy To4yHoCTM ¢ Ra=20 MKM; nonydnctoBoe ToyeHue no 11 ksanurteTty
ToyHocTM ¢ Ra=10 MKM; YnctoBoe ToveHmne no 10 kBanuteTy TOYHOCTU ¢ Ra=5
MKM. 3aroTOBKOW 3TOM [MOBEPXHOCTU CIYXUT LWITAMMOBKa MNOBbILLEHHOW
TOYHOCTU, umewLwasa ES =+1,0 MM, EI=-0,4mm.
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PucyHok 17 - BTynka
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035 WnundosanbHas 040 WnndposanbHas

CrtaHok 3T160 CraHok 3K227B
7 7

% i

Z 7

U 7

PucyHok 18 - O6opynoBaHue, cxembl 6a3MpoBaHnsa U NepeveHb N1EMEHTOB,
obpabaTbiBaeMbIx Ha onepaumax TIT M3roToBneHust BTYIKN

Oteepctve @50H6(*2016) MM Ra=1,25 MKM Haubornee 3SKOHOMMWYHO,
cornacHo [6], nony4yaTb MeETOOAOM  YMCTOBOro  WNMAOBaHMUS  Mnocrne
TepmoobpaboTkn. [Jo TepmoobpaboTkm Ha TokapHon onepauum 010 Oyger
nocriegoBaTenbHO BbINOSTHATCA: YEPHOBOE 3eHKepoBaHWe no 14 kBanurteTy
ToyHOoCTN ¢ Ra=20 MKM; yepHOBOe pacTadmBaHue no 11 kBanuTeTy TOYHOCTU C
Ra=5 MkM. 3aroToBkoM 3TOW MOBEPXHOCTWU CAYXUT MNPOLIMTOE OTBEepcTue,
nmetwulee ES =+0,4 MM, EI=-0,9Mmm.

KaHaBky Oygem obpabatbiBaTb CTaHA4APTHbIM KaHABOYHbIM  pe3L oM
LUMPUHOW BMM, Bpe3aHneM ¢ nocnenyowmm npogonbHbIM XOO0M.

OtBepcTne @5H12 6yaem BbINONHATL CBEPIIEHNEM.

NpoBeagém Ha3Ha4YeHne TEXHONMOMMYECKNX pa3mepoB. [1ns aToro Bbl4eEPTUM
onepaumoHHbIe 3CKU3bl U Ha KaXKaoWw onepaumm NpocTaBUM TEXHOSOrMYeckme
pa3mMepbl, pyKoBOACTBYSACH NpaBuinamMmm, ykasaHHbIMN BblLLE.

Tak, Ha onepauun 005 Bce NMHENHbIE pa3Mmepbl AOMKHbI ObITb 3a4aHbl OT
yCTaHOBOYHOM 6a3bl nepBoM onepaumm MexaHudeckonm obpaboTtkm (Bce
MNMIOCKOCTU  MMEIT NpeaBapuTeribHOE COCTOAHME W B AaribHENLIEM
obpabaTbiBatoTCA).

Ha onepaumn 010 Topey nonyy4aeT OKOHYaTENbHOE COCTOsHME, a
KOHCTpyKTOpCcKas ©Gasa wumMeeT npeaBaputesibHoe cocTtodHune. [loaTomy
KOOpOVHMPOBATb 3TOT TOpeL, criegyeT OT BopTuKa, KOTOPbIN CNYyXUT 6a3on npu
nepeBofe KOHCTPYKTOpCKOM Ga3bl B OKOHYaTerlbHOEe COCTOSIHME. AHanorn4Ho
cnefyeT KOOpAMHUPOBaTb KaHaBKY.

Mpn HasHayeHMM pasMepoB Ha OCTanbHbIX onepaumax obecneymBaem
OTCYTCTBME NOrpeHocTn 6asnpoBaHms.
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MNpoBegém pasmMepHblin  aHanu3 npeanaraemoro  TEXHONOrM4Yeckoro
npouecca.

MocTpoum pasmepHble CXEMbl FIMHENHbBIX Pa3MepoB U BUEHUN, KOTOpblEe
npeacraBneHbl Ha pUCYHOK 19.

Mcnonb3yst pasmepHylo Cxemy JMHENHbIX pa3MepoB (pucyHok 19, a),
COCTaBMM YpPaBHEHUSI TEXHOSIONMYECKUX pasMepHbIX LUenen, npuvHuMmas B
KayeCcTBe 3aMblKaloLLMX 3BEHLEB KOHCTPYKTOPCKME pasmepbl U MPUMNYCKK:

K, =T, +T,; K,=T, +T,; Z,=T,-T,;
K,=T,; K,=T,; Z,=T -T,-T,;
K,=T,+T,-T,; Z,=T,-T,; Z,=T,-T,.

Mpexpe Bcero, Ans [OBYX3BEHHbIX LenerW HasHa4yuMm  OOMyCKu
TEXHOSTOrMYEeCKNX pa3amepoB B COOTBETCTBMM C METOLOM 06paboTKK, MCNOMb3ys
MNONOXEHNe, 4YTO, MPUHUMAas AN OnepaunmoHHOro pasmepa pfonyck 6onee
LLUMPOKUIMA, YeM [OMyCK, COOTBETCTBYHLUMMA SKOHOMWYECKOM TOYHOCTM MeToda
06paboTKN, Mbl HUYETO HE BbIMIFPbLIBAEM, TakK KAk CTOMMOCTb 06paboTKn nNpun aToM
He ymeHbLuaeTcs [3].

Tak kak pasamep To nonyyaem MeTogoM WMGOBaHUSA, TO Ha3HaAYUM O
Hero gonyck no 10 kBanuTeTy, Y4TO Ha OAWH KBanuUTeT rpybee TOYHOCTN MeToaa.
Torpa Te = 10-0,058 MM.

Paamep Te BbINOMHAETCA METO40M TOYEHUS U, cnefoBaTenbHO, ero 4onyck
MOXHO MNPUHATb pPaBHbIM [O0MYCKY KOHCTPYKTOPCKOro pasmepa, T.e. Tg =
10*036pmm.
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6) PasmepHas cxema bueHuin

PucyHok 19 - PasMepHble CXeMbl TEXHOMOMMYEeCcKoro npouecca
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[MpoBeném pelleHne ypaBHEHU METO40M MNOSTHOW B3aMO3aMEHAEMOCTU.
Z3 = T7-To;

Z3min = (Rzth)i.1tep M nocne 4MCcToBOro TOYeHMst U TepMoobpaboTku
noslydnM, corsiacHo [3,6]
Z3min = 0,025+0+0,145 = 0,17 mwm;
To= 10-0,058 MM;
Z3min = T7min- T 9max;
T7min = T9max+ ZSmin = 10+O,17 = 10,17 MM.
Mpumem ponyck Ha pasmep Tz no 11 kBanuTeTy, YTO COOTBETCTBYET
meTony o6paboTkm — ynctoBoe TodeHue (ITt7 = 0,11 mm)
T7 = TmintITT7 = 10,1740,11 = 10,28 mm.
Okpyrnsiem n nosy4mm oKoH4YaTenbHO
T7=10,3.0,11 MM.
Z3min = T7min-Tomax = 10,19-10 = 0,19 MM;
ZBmax = T7min‘T9min = 10,3'9,942 = 0,358 MM.

Ki=T7+T4;
N3BecTHO: K1 = 60.046 = 59,77 +0,23 mm; T7 = 10,3011 = 10,245+ 0,055 mm;
Onpegenum: T4 =K -T7 =59,77-10,245 = 49,525 mwm;
ITk1 = ITr7+H T4 = IT1a = ITk1-1T77 = 0,46-0,11 = 0,35 MM, 4TO MOXET ObITb
AOCTUIHYTO Ha BblbpaHHOM 06opyaoBaHUu.
T4=49,525+0,175 = 49,35"035\m.
[MpoBenem okpyrneHve n npuBenem Oonyck K 12 keanureTy:
T4 =49,47025 mm.,
MpoBepka:
K1min = T7mintTamin = 10,19+49,4 = 59,59>59,54 mm;
Kimax = T7maxt Tamax = 10,3+49,65 = 59,95<60 mm.

Kz = T7+T4-Ts;
N3BecTHO: K3 = 35+0,31 mm; T7 = 10,3011 = 10,245+ 0,055 mm;
T4 =49,4702° =49 525+0,125 mm.
Onpepenum: Tg= T7+T4-Kz= 10,245+49,525-35 = 24,77mm;
Tz = ITr7+I T4+ T18 =1 T18 = [Tk1- I T17-IT74 = 0,62-0,11-0,25 = 0,26 MM, 4YTO
MOXeT BbITb JOCTUTHYTO Ha BblIbpaHHOM 060pyaOBaHUM.
Ts=24,77+0,13 MMm.
[MpoBeném okpyrreHne n npuBedém AONycK K 12 keanuteTy:
Tes=24,75+0,105 mm.
MpoBepka:
Kamin = T7min*t Tamin— T smax = 10,19+49,4-24,855 = 34,735>34,69 mm;
KSmax = T7max+T4max—T8min = 10,3"'49,65'24,645 = 35,305<35,31 MM.

Ks=T7+T5
N3BecTHO: Ka = 30033 = 29,835+0,165 mm; T7 = 10,3011 = 10,245+ 0,055
MM.
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Onpepenum: Ts = K4-T7 = 29,835-10,245 = 19,59 mm;

ITka = IT77+1T15 = IT15 = ITka-1T77 = 0,33-0,11 = 0,22 MM, 4TO MOXET ObITb
AOCTUTHYTO Ha BbibpaHHOM 06opyaoBaHUN.

T15=19,59+0,11 = 19,7022 MM.
[MpuBeném gonyck K kBanuteTHomy (12 KkBanuTeT) 1 Nony4mm
T15 =19,7-021 MM.

lMpoBepky B OaHHOM criyyae npoBOAUTb HET HagobHoOCTW, T.K. AOMYCK

YKECTOUUIICS, a pa3mep He MEHSCA.

Z1=Ts-T7;
Mocne wTtamnoBKK, cornacHo [3,6];
Zimin = (Rz+h)i.1+ee = 0,16+0,2+0,3 = 0,66 Mm
T7=10,3.0,11 MM;
Zimin = T3min-T7max;
T3min = T6max+z1min = 10,3"'0,66 = 10,96 MM;
Mpumem ponyck Ha Tz no 13 KBanuTeTy, YTO COOTBETCTBYET 3afaHuio
pa3mepa oT YepHoBomn 6a3bl [3]. Toraa:
T3 = TamintITT3 = 10,96+0,27 = 11,23 mm.
Okpyrnsiem n nosy4mm oKoH4YaTesnbHO
Tz =11,3.027 MM.
Z1min = T3min'T7max = 11,03 '10,3 = 0,73 MM,
Z1max = T3min'T7min = 11,3 '10,19 = 1,11 MM.

Zy = T1-T3-Tg;
Mocne wTtamnoBkK, cornacHo [3,6]:
Zomin = (Rz+h)i.1+ee = 0,16+0,2+0,3 = 0,66 Mm
T3=11,3.027 MM; T4 =49,4"025 ym
Zomin = T1min-T 3max- T 4max;
T1min = T3maxt T4min + Z1min = 11,3+49,65+0,66 = 61,61 mm;
Pasmep T+ BbINONHAETCA B LUTAMMNOBKE C OTKITIOHEHUsiMM es = 1,0 Mm; ei = -
0,4 mwm;
T1 = Timint|ei 11 = 61,61+0,4 = 62,01 mm.

OprFJ'IFIeM M NOJTy4nM OKOHYaTeEsIbHO
T1= 6257, MM,
ZZmin = T1min‘T3max‘T4max = 62,1'1 1 ,3'49,65 = 1,15 MM,
ZZmax = T1max'T3min'T4min = 63,5'1 1 ,19'49,4 = 2,91 MM.

Zs = To-T3;
Mocne wTtamnoBKK, cornacHo [3,6],
Zamin = (Rz+h)i.1+eo = 0,16+0,2+0,3 = 0,66 Mm
T3=11,3.027 MM;
Zamin = Tomin-T 3max;
T2min = T3max+z4min = 11,3+0,66 = 11,96 MM.
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Pasmep T2 BbINONHAETCA B LUTAMMNOBKE C OTKITIOHEHUsiMK es = 0,9 mm; ei = -
0,4 mm
T2 = Tomin+lei|t2 = 11,96+0,4 = 12,36 mm.

OprFJ'IFleM M NoJTy4ynM OKOHYaTeEsIbHO

T2 = 12,5, MM.
Zsmin = Tomin-T3max = 12,10-11,3 = 0,80 mm;
Z4max = T2max'T3min = 13,4‘1 1 ,03 = 2,37 MM.

PesynbTtatbl pacyéToB  TEXHOMOINMYEeCKUX pasmMepoB 3aHOCUM B
onepaumnoHHbIe 3CKU3bI.

Mcnonb3yss pasmepHyto cxemy OueHun, npoBenéEM pacyétbl OueHuin
0a3oBbiX, 0bpabaTbiBaeMbIX, 06paboTaHHbIX MOBEPXHOCTEN OTHOCUTENbLHO a3
cucteMbl «obpaboTka» n mexay cobon, a Takke onpegenuMm HepaBHOMEPHOCTb
Npunycka NOBEPXHOCTEN BpaLLEHMSI.

BueHwne anemeHToB 11 1 22 (cM. pucyHok 19, 6) OTHOCUTENBHO naearbHON
OCW UCXOLHOM 3aroToBKK onpegenum no gpopmyrne 10

B} = b3, :2'\/(ACM)2 +(Agop)
roe A, =0,4 mm; A,,,=0,5 MM [6],

Torga

BY = % =2-,/0,4% +0,5* =1,28 mm.

AHarnorn4yHo, ncnonbe3ys gaHHble [6], nonyynm

BY% =2-J(Auy) +(Agop)” =2:-1/0.632 +0,5° =1,61 MMm.

BueHne 6a3oBoro anemeHTa 11 oTHocuTenbHO 6a3bl 06paboTkM onepaunn
no coopmyrne 11 ¢ y4ETOM YCTAHOBKM B TPEXKYNAYKOBLIA NATPOH HOpMasibHOM
TOYHOCTH

B =2.0,17-/1,4-(1+0,02-2) = 0,418 MM

BueHne obpabaTbiBaeMon noBepxHocTn 32 Ha onepauun 10 (pUCyHOK
19, 6) onpeaenuMm, CoCTaBrsisi ypaBHEHNSA pasMepPHbIX Lienen ¢ Ucrnofnb3oBaHNEM
dopmynbl 15

B = J(BI)? +(B%)* +(5%)? =+/0,4187 +1,28" +1,61° = 2,099 MM.
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BueHune obpaboTtaHHoM noBepxHocTn 31 Ha onepauun 10 (pucyHok 19, 6)

onpegenum no gopmyne 16, yuuTtbiBas, YTO KOI(PPUUMEHT YTOYHEHNA nocrne
ymucToBoro TodeHuna paseH 0,04 [6]
BY =K, -5y =0,04-2,099 = 0,084 MM.

CornacHo copmyne 17

5, =5Y —F =2,099-0,084 = 2,015MM;
e, =5, /2=2,015/2=1,008 MM.

AHanorn4Ho

BY = [(B)? +(B%)* +(5%)* =+/0,4187 +1,28 +1,287 = 1,858 MM;
By =K, -5, =0,04-1,858 = 0,074 MM,;
B,, =5, — B} =1,858—0,074 = 1,784 MM;
e, =5,,12=1784/2=0,892 MM.

BueHne 6a3oBoro anemeHTa 21 oTHocuTenbHO 6a3bl 06paboTkmM onepaunn
020 onpegenum no popmyne 11 ¢ y4ETOM YCTAaHOBKM B TPEXKYNAYKOBbLIN NATPOH
NOBbILLEHHON TOYHOCTU

5} =2-0,11-./0,14 - (1+0,02-0) = 0,082 MM.

BueHune obpabaTbiBaemon nosepxHoct 11 Ha onepaumn 20 (pucyHok 19
, 6) onpegennm, COCTaBnsAsA ypaBHEHUS pa3MepHbIX Lienen ¢ UCMOoNb30BaHMEM
dopmynbl 15
B2 = [(B®) +(BY) +(B!)* =+/0,082* +0,074 +0,418* = 0,432 MM.

BueHune obpaboTtaHHon nosepxHocTn 10 Ha onepauun 20 (pucyHok 19, 6)
onpenenum no copmyrne 16, yuntbiBas, YTo KOIPPUUNEHT YTOYHEHMA MOCHe
nosny4YnctoBoro ToveHuns paseH 0,05 [6]

Bl =K, -5} =0,05-0,432 = 0,022 MM.

CornacHo copmyne 17

b, =B} - B} =0,432-0,022 = 0,41MM;
e, =5,,/2=041/2=0205MM.

Ha onepaumn 035, cornacHo npeacrtaBfieHHOMY 3CKU3Y, 3aroToBka
ycTaHaBnmBaetTcss oTtBepctnem 9 «kBanuteta TouvHocTM (ES = 0,062 mm;
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El = 0 mm) Ha onpaBky ¢ 3a3opom. [Npumem ans onpaeku nocagky f6 (ES = -
0,025 mm; EI =-0,041 mm). BueHune, Bbi3BaHHOE MOrPELLUHOCTLIO YCTAHOBKU
paBHO MakCUManbHOMY 3a30py, T.e.

B =0,062+0,041= 0,103 MM.

BueHne obpabaTbiBaeMon noBepxHoOCTU 21 Ha onepauun 35 (PUCYHOK
19, 6) onpeaenum, CoCTaBrsisi ypaBHEHUSA pasMepPHbIX Lienern ¢ UCnofnb3oBaHNEM
dopmynbl 15

BE = [(B¥) +(B2)? +(BX)* =4/0,1032 +0,084> + 0,074 = 0,152 MM.

BueHune obpaboTtaHHon noBepxHocTn 20 Ha onepauumn 35 (pucyHok 19, 6)
onpenenum no copmyrne 16, yuntbiBas, YTo KOIPPUUNEHT YTOYHEHMA MOCHe
yucToBoro wnugosaHus paseH 0,02 [6]

By =K, -5 =0,02-0,152 ~ 0,003 MM.
CornacHo gopmyne 3.17

5, =55 — B3 =0,152-0,003 = 0,149 MM.
e,, =5,,/2=0149/2 ~ 0,075 MM.

Ha onepaumn 040 3aroToBKy YyCTaHaBnMBalT B LAHrOBbIA MaTPOH
knacca B. Torga no oopmyne 12

5 =2.0,06-/0,03 - (1+0,01-0) = 0,021 MM;
B = (B2 +(BE)? +(5X)? =4/0,0217 +0,003% + 0,103 = 0,105 MM;
BY =K, B® =0,02-0,105=0,002MM;
B, = B3 — B3 =0,105-0,002 = 0,103 MM;
e,s =B, /2=0103/2~ 0,052 MM.

MpoBepunm TexHn4eckme TpeboBaHUs, 3a4aHHble KOHCTPYKTOPOM:

— —40 —40
b20-30 =H20—b3.

Mpn Hauxyowem BapuaHTe, Korda BEKTOpPbl HanpaeneHbl B pasHble
CTOPOHBI:

By = B2+ B2= 0,021+0,005 = 0,028 MM < 0,03 MM,

T.e. Tpe60oBaHNS KOHCTPYKTOPA BbIMOHEHBDI.
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[MpoBedéM pacyET MexonepaunoHHbIX AnamMeTpanbHbIX pa3mMepoB, CBeas
AaHHble B Tabnuuy n ucnonbdys gopmynsl 18 n 19.

Onpepennm  HapyxHbli  AnamMeTp, nocTynawwmi Ha wnvdosBaHme
(onepaumsa 040) nocne onepauun 010:

D, =D, +2Z, +lei ,

roe  Di— guameTtp, nonydaembin Ha onepaunn 040 v paBHbi 800,03 MM, T.€. €ro

HomuHan Di = 80 mm;

Zmin = (Rz + h)i.1 + €max — BENMYNMHA MUHUMATBLHOMO NPUNYCKa;

Rz.1 = 0,025 MM nocne 4ncTtoBoro ToyeHus [6];

hi.1 = 0 MM nocne TepmoobpaboTku [6].

B paHHOM crniyvae

emax :\/(624)2 +(AK 1)2 ’

raoe A, —ydenbHoe kopobneHuwe nocne TepmoobpaboTku, paHoe 0,15 MKM/MM
[3].

YuntbiBas, 4to 1 = 60 MM (cm.puc.38), NONy4NUM A, -1=0,15-60 =9 MKM =

0,009 mm,
Toraa

e =+/0,075% +0,009> = 0,076 MM.
lei| , =0,14MM, 10 KBAnMTET NOCIE YACTOBOIO TOYEHMS.
D, =80+2-(0,025+0+0,076) + 0,14 =80,342 MM.

Okpyrnss, nony4ymm okoH4yaTeribHO Di.1 =80,4.0,14 MM.

AHanNorMyHo paccymnTbiBaeM BCe OCTarbHble pa3Mepbl U AaHHbIE CBOAUM B
Tabnuua 2.

Ta6nuua 2 - PesynbTaTbl pacyéTa MeXonepauMoHHbIX pa3MepoB 31IeMEHTOB
BpalueHus

Pasmen. MM OneMeHThI . dakTunyeckuii

TexHonorm4eckun Ne P OrTkno- npunycka, Mm PacuéTHbi npUnNycK

mMapLpyT o6paboTku | one- Pacué Okpyr- | HeHus, 1 npunyck
anemeHTa paunn | S0 | EHHBL | MM Rz | By | ey, zroomm | Z2 1 20
n
1 2 3 4 5 6 7 8 9 10 11
3110035

Monyuncrosoe Tovenud 020 | 110 | 110 | -035 | 01 | 0,1 | 00282 | 0,228 0’526 0’27
UepHOBOE TOuEHME 020 (1,”32 1114 | -087 | 016 | 02 | 022" | 058 0.6 1’573




PasMen. MM OneMeHThI . dakTunyeckuii

TexHonormyeckum Ne P OrTkno- npunycka, Mm PacuéTHbl MpUNycK

MapLupyT o6paboTku | one- Pacud OKpyr- | HeHusi,  npunyck
anemeHTa paumam | T | meHHel | MM Rz h | €. zhoowm | 22 1 Z?
n
1 2 3 4 5 6 7 8 9 10 11
LiramnoBka 005 | 112,96 | 113 | g% - | - - - - -
380.0,03

Uncrosoe Wwnndosannd 035 | 80 80 | -0,03 0’32 - |oo7e®| 0,101 | 013 0’521
YuncroBoe ToUeHMe 010 | 80,342 80,4 -0,14 | 0,05 Oéo 0,019% 0,119 0,14 | 0,32
MonyynctoBoe TodeHng 010 | 80,858 80,9 -0,22 0,1 0,1 0,074 0,27 0,28 | 0,66
YepHoBOE TOYEHNE 010 81,98 82 -0,54 | 0,16 | 0,2 | 0,907'3 1,267 1,3 2,27

LitamnoBka 005 | 84,934 | 85 o4 - | - - - - -

@50+0,016
*1

Yucrosoe wnudgosarng 040 50 50 +OéO1 0,02 - 0’0?3 0,073 0’; ! 0’81 S
Hucrosoe 010 | 49,702 | 497 | *%0%6 | 004 | 00 | go2e | 011 | o015 | 0%

pacTayMBaHue 2 5 1
Heprosoe 010 | 49,38 | 493 | +0,10 | 0,05 | %0 | 0,076®| 0,176 | 0,19 | 0,55

pactaymMBaHue 5

3eHKepoBaHme 010 48328 | 483 | +062 [ 016 | %% | 1023° | 1383 | 14 | 236

LitamnoBka 005 | 45,134 | 45,1 s |- | - - - - -

Mpumeydanus k Tabnuue 2.
" €max = €z3 t €yng,

rjo€ €unp — NOrpewHoOCTb MHOEeKcaunun npm cMeHe MHCTpyMeHTa, paBHaa OnAd
ctaHka 16K2093 — 0,015 mm.
Toraa emax = 0,205 + 0,015 = 0,22
Zemax = K, e, +€,, =0,06-0,22+0,015=0,028 MM

3 emax = e, +e,, =0,892-0,015 = 0,907 MM

Y emax = K, e, +e,, =0,06-0,907+0,015=0,07 MM

=0,05-0,07+0,015=0,019 MM

*

*

*5 _ *4
€max = Ky “Crax TE

uHO

"® B JAHHOM CIy4ae €max = +/(e,,)” + (A, -1)* , TAE A,- yAernbHoe KopobreHue
nocne tepmoobpaboTku, pasHoe 0,15 mkm/mm [3].

YuntbiBas, 4yto / =80 MM (cm.puc.3), nonydmm A, -1=0,15-60=9mkm = 0,009
MM.

Torga emax = +/0,075% +0,009° = 0,076 MM.

7 emax= e, +e,, =1,008+0,015=1,023 MM.
8 emax = K, e, +e,, =0,06-1,023+0,015=0,076 MM
=0,06-0,076+ 0,015 ~ 0,02 MM

*

uno

Cemax= K, e "+
max y emax e
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"0 B gaHHOM crnyuae e, =+(e,5)’ +(A, -1)* , TA€ A,- yaernsHoe kopobrneHue

nocne tepmoobpaboTtku, paBHoe 0,15 mkm/Mm [3]. YuuTbiBas, 4yto / = 60 Mm
(cm.puc.3), nony4nm
A, -1=0,15-60 =9Mmkm = 0,009 mm,

TOraa €max = +/0,052% +0,009° = 0,053 MM.

MpoBedeHbl Bce HeobxoauMble TEXHONOIrMYECKUe pasmepHble pacyéThl,
onpeferneHbl BCe TEXHOMOrM4Yeckne pasmepbl W MOXHO  3arorHUTb
TEXHOMNOMMYECKY0 AOKYMEHTaLUMIO (MapLUPYTHYIO KapTy CM. Ha pucyHok 20-22 u
onepaunoHHbIE 3CKMU3bl — HA PUCYHOK 23-28).

Tak Kak onepaunn He NPOEKTUPOBAIIUCh, TO NMPU 3anoNHEHNUN MapLLPYTHOM
KapTbl rpadbl Tpygo3aTpaT He 3anonHATb.
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