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PACYHET TUAMETPA 3AI'OTOBKH U1 JII/ICTQBOfl BbITSIKKH OC-
ECUMMETPUYHOU JETAJIA C OBPA3YIOIIEHU ITPOU3BOJIBHOU KOH-
OUT'YPALIUUN.

PaCCMOTpeHBI 5 BO3MOKHBIX CHOCOOOB BBIYMCIICHUS AnamMeTpa HCXOHHOﬁ 3arOTOBKU IPU BBITAKKE
OCECUMMETPHUHBIX JIeTallell W3 JIMCTOBOTO MaTepuaya, 3 W3 KOTOPBIX MOJIPOOHO H3IJIOKEHBI B
cpaBoYHMKaXx U ydeOHukax. [lokazaHo, 4YTO, HCHONB3Yys pa3padOTaHHYI YHHBEpPCAIHHYIO
napaMeTPUIECKyl0 MOJIENIb IITAMITyeMOH JeTalld, MOXHO 0€3 HalucaHWs MPOrPaMMHOTO Koja
6BICTpO OMpPCACIIUTL AUAMETP I/ICXOI[HOﬁ 3arOTOBKHU JIA BBITSAXKKA OCCCHMMCTpH‘-IHOfI acrajiun C
00pasymolei mMponu3BoJIbHON KOH(UTYpAIIUH.

B npotiecce pa3paboTKu TEXHOJIOTMUECKOTO MPOIecca BRITSKKY JIeTajel ciioxHou (op-
MBI BO3HUKAIOT TPYJHOCTH IIPU pacueTe pa3Mepa UCXOJHOM 3aroTOBKU. TpaaIulinoHHO s
ONpENIETICHUs Pa3MEpPOB IJIOCKOM 3arOTOBKHM IPH BBITSKKE MOJIBIX TEJ UCIOJIB3YETCS TPH
merona[l, 2, 3]:

1. Meton Ha OCHOBE TaOJIMYHBIX JaHHBIX.

Pacuer auameTtpa 3aroToBKy Hauboliee pacpOCTpaHEHHBIX KOH(UTypaluil JeTanen Th-
na TeJl BpalleHus1 OCYILIECTBIISIETCS 110 PACUETHBIM 3aBUCUMOCTSIM, CBEJICHHBIX B CIIPABOY-
HbI€ TaOJIHIIBI U IPUBEACHHBIX B CIIPABOYHON JTUTEPATYPE.

2. Meton paBeHCTBA MOBEPXHOCTEH.

CyIHOCTh METOJIa COCTOUT B TOM, YTO OOPA3YIOILy0 M3/ENUs YCIOBHO pa30MBalOT Ha
pSAA IPOCTBIX F€OMETPUUECKUX (PUTYp, IUIOMIAAN MOBEPXHOCTEW KOTOPBIX JIETKO BBIUH-
ciuTh. [IprpaBHUBAs CyMMYy IUIOIIA/IEH BCEX 3JIEMEHTAPHBIX MOBEPXHOCTENW TOTOBOIO H3-
JIeus TUIOIIAIA 3aTOTOBKH, BBIYUCIISIIOT TUAMETP.

3. I'padoananuTHUECKUl METOS.
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['padoananuTrueckuii METO IPUMEHSIETCS JJIA pacdyeTa pa3MepoB (ArMaMeTpa) 3aroToB-
KU JIeTajel, UMeIoIMX 00pa3yIolIylo CI0KHON KOH(PUTYpalMH U MpenoaraeT mocieno-
BATEJIbHOE BBINOJIHEHUE CIAEAYIOIUX aros [ 4 |:

a) B HarypasibHyI0 BENTWYMHY WM B YBEJIMYEHHOM MACIITA0€ BBIUEPUUBAETCS KOHTYD
JIETAJIA C YYETOM IPUITyCKa Ha 00pEe3Ky.

0) Kontyp oOpa3syromieit pazomBaeTcs Ha OTACIBbHBIC dJeMEHTHI. [Ipu 3TOM KpUBOJIH-
HEHHBbIE YYacCTKU AENATCS Ha HEOONbIINE OTPE3KH, KOTOPbIE YCIOBHO NMPUHUMAIOTCS 32
MPSMOJIMHENHBIE.

B) [lo macmraly deprexa onpeaensaoTcs JJIUHBI IPSIMOJIUHENHBIX OTPE3KOB U PACcCTOs-
HUS OT CEPEANHBI ITUX OTPE3KOB JJO OCU BpaILlEHUs (OC CHMMETPUN).

r) Ha ocHoBaHuM paBeHCTBa IIOMIAAM OOKOBOW MOBEPXHOCTU IITAMITYEMOW JETalu U
IUIOLIAAM 3aTOTOBKHU B IIJIAHE BBIUUCISAETCS JUAMETP KPYIJION 3arOTOBKH.

OnucaHHBI METOJ SBISETCA JTOCTATOYHO TPOMO3JKUM U TPYIOEMKHM, HO JO HACTOS-
IIEr0 BPEMEHHU SIBJISUICS. €IMHCTBEHHBIM METOJIOM, XOTSI M HEIOCTATOYHO TOYHBIM, ISl pac-
YyeTa JAMAaMeTpa 3aroTOBKH IS JIeTajld, UMEIoIIeH 00pa3yrollyl0 JOCTaTOYHO CIOKHOMN
KOH(UTypalUu.

B Hacrosimieit pabore npennaraercsi COBPEMEHHBIM KOMITBIOTEPHBI METO]I OIpeselie-
HUSl IUaMeTpa KPYIJION B IJIaHE 3arOTOBKH, MCTOJIB3Ys BO3MOKHOCTU TpadUyECcKux pe-
JAKTOPOB MapaMeTPUUECKOr0 MPOSKTUPOBAHUS U YEPUECHUS.

B rpadumueckom makere 7-Flex CAD co3maHa yHUBepcaabHas MOJCHb, MPEICTABIISIO-
masi co00i COBOKYITHOCTh JIMHEHHBIX YYaCTKOB U JIyT OKpYXHOCTeH. McXOqHbIMU TaHHBI-
MU SBJISIETCS TOJIIMHA MaTepuaia (S) , JJIMHBI MPSIMOJIMHEWHBIX YYaCTKOB COOTBETCTBYIO-
X 31eMeHToB (L), paauycHbie (R) U yIJIOBbIE pa3Mephl JyrOBbIX y4aCTKOB, a TAK)Ke BOT-
HYTOCTb WJIM BBIITYKJIOCTh COOTBETCTBYIOIMX AYTOBBIX 31€MEHTOB. Jl1s1 ya0o0cTBa paboThl
C MOJIEJIbIO CO3JaHO JIUAIOTOBOE OKHO, B KOTOPOM MOYKHO BBECTH pa3Mepbl yUacTKOB Je-
TaJdu U U3MEHATh T€OMETPUUECKYI0 KOH(pUrypauuto aeraneil. Jletanu Moryt umers rabda-
PUTHBIC pa3Mephbl OT HECKOJIbKUX MUJUIUMETPOB J0 HECKOJIBKHX METPOB M TOJIIMHY OT Jie-
CATBIX JOJEH 0 HECKONBbKUX JECSITKOB MWJUIMMETPOB. YHHBEpCadbHas MOJEIb U OKHO
Jjanora sl KOppeKIMU UCXOAHbBIX JIAHHBIX MTPEICTABIICHbI Ha puc. 1.
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Puc. 1. [TapameTpuueckas MoJeab A pacueTa JuaMeTpa KpyIJiof B IUIAHE 3aTOTOBKU
Hywmepanus yqacTKOB BBIOJIHSAETCA OT OcU BpamieHus K nepudepun. [Ipsmonnneit-
HBIM YYaCTKOM IIPMCBAMBAIOTCS HEYETHBIE HOMEpPA, TyTOBBIM — YeTHbIE. Ecin ouH ayro-
BOM y4acTOK IUIABHO IEPEXOAUT B IPYIOW, TO JJIMHA NPSAMOJHUHENHOIO y4acTKa, HaXO.-
AIIETOCS MEXKly HUMU, IIPUHUMAETCS] PABHOM HYJIIO.
[Ipu BBIYMCIIEHUHM THAMETPaA KPYIJIOW B IJIAHE UCXOAHOM 3arOTOBKM TPAJAULMOHHO CUH-
TalOT, YTO TOJILMHA JETAIN HE MEHSETCS, TO3TOMY JIMaMETpP 3arOTOBKH MOKET OBITh OMpe-

67



JIeJICH UCXO/Isl M3 PaBEHCTBA IUIOMIaAeii OOKOBBIX MOBEPXHOCTEH IMOTy9IaeMOM IETAIHA H 3a-
TOTOBKH, T.€.
Fiae = Foem (D
rae Fzae — miomaap Kpyriioi 3aroToBKH B IJIaHE, MM?;
Foem — moriaap 60KOBO# MOBEPXHOCTH JCTATH, MM-.
Jns onpenenenust iMamMmeTpa 3aroToOBKA HEOOXO0IUMO BBIYUCIUTD IO OOKOBOM
MOBEPXHOCTH JIETAJIM 110 CPEAHEHN JTMHUU KOHTYpa.

o

165
60
&
&
&0

Puc. 2. [TapameTrpuueckast MoJieb C MPUMEpPAMU BO3MOXHBIX T€OMETPUUECKUX KOHPUTY-
paiui aeranei.

[Tnomans MOBEpXHOCTH JeTanu Fdem BbIUMCIAETCA MO HEepBoi Teopeme ['tonpaeHa:
MUIOLIAAb MOBEPXHOCTU (PUTYPHI, MOTYUYEHHOHN IJIOCKO — MapauIeNbHBIM MEepeMEIICHUEM
3aMKHYTOI'O WJIM HE3aMKHYTOI'O KOHTypa II0 IPOU3BOJIBHOM TPAEGKTOPUHU WJIM €r0 Bpalle-
HUEM OTpeJeNsieTCsl KaK MPOU3BEICHNUE JUTMHBI 00pasyrolield Ha JIMHY MyTH, KOTOPBIN
MPOXOJIUT KOOpJMHATa LIEHTpa TsDKECTH 3Toro koHrypa. Ha puc. 3 uzobOpaxeHna neraib
TOJILIMHON S, coCTOsIIast U3 ABEHAALUATU MPOCTHIX IEMEHTOB C JIMHEWHBIMU pa3MepaMu
Ln v paguycamu R.

Puc.3. [Ipumep pazOueHust KOHTYpa JI€Taly Ha NPSMOJIUHEWHbBIE U JYyTOBbIE y4acT-
KH.
Fooe=27X_L, (2)
rae Xc — paccTosiHUE OT OCH CUMMETPUH J0 LEHTpa TSHKECTH 00pasyrolen, MM;
L — nnuHa 00pa3yrolie, paBHas CyMMe JUTMH JIEMEHTOB KOHTYPA, MM.

J7is onpeienieHust YMCIOBOTO 3HAYEHUS JJIMHBI 00pa3yroIieil 1 KOOPAUHATHI IICHTPa TH-
YKECTU 00pa3ylolIeil BhIMOIHEHA 00BOIKA CpEeTHEN JIMHUK U IITPUXOBKA ceueHus (o0nactu
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KOHTYypa JETaJIN) C Y4E€TOM TOJIIIHUHBI MaTepuana. Mcnonb3ys BO3MOKHOCTH rpaduyecKo-
ro nmakera 7-Flex CAD, aBTOMaTHYECKH OMpPEAeIISIeTCs JyIMHA 00pa3yIoNIeil U pacCTOSTHUE
[IEHTPA TSHKECTU 00JACTH IITPUXOBKH 10 OCH BpaIICHUSI.

JnameTrp MCXOQHOM 3arOTOBKHU OIPENEIISIETCA U3 PABEHCTBA IUIOIIAACH

AF

D 3q2 — —oE
T, (3)

rae D3az — muaMeTp KPYyIJioi B IIaHe 3arOTOBKH.

PGSyJILTaTBI pvaeTa 10 I[aHHOﬁ MOACIIN HpOBepeHLI Ha CI/ICTeMaTI/I3I/IpOBaHHLIX Ta6JII/III—
HBIX 3HAYCHUX, HOJIyquHLIX OIIBITHBIM HYTGM, N 3aBUCHUMOCTAX, BBIBEACHHBIX IJIA 06-
111050, CHyLIaGB 51 HpI/IBCI[eHHBIX B CHpaBOHHOﬁ JII/ITepaType.

CpaBHeHHe PE3yJabTaTOB pacdcTa OdHaMETpa HCXOI[HOﬁ 3aroTOBKH, BBIIIOJIHCHHOI'O
BPYYHYIO Ipado-aHATUTHYECKHM METOIOM, C PE3YIbTaTaAMHU TI0 IPEIOKEHHOMY CIIOCO0Y

JaeT pacxoxjeHue e oonee 5%.

. #130 _
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Puc. 4. Ueprex aetanu, Noay4aeMOil BBITSIKKON

B xagecTBe mpumepa paccMOTPUM YEPTEkK JAETAIH CIOKHOW KOHPUTYpAIUH, Tpe/I-
CTaBJIeHHBIA Ha puc. 4. B pa3paboTaHHON MOJEIH JUIsl MOJIyYSHHs YepTeKa JaHHOM JieTa-
U 3amoyiHgeM rpadul quanoroBoro oknHa: L1=3mm, R2=8mm u yrom 78,5°, L3=18mm,
R4=5Mm u yron 90°, L5=15mMm, R6=5mMm u yroa 90°, L7=0mm, R8=4mm u yroa 90°,
L9=12mm, R10=4mm u yromn 90°, L11=29mm.

3D-uzo0pakeHre JaHHOW JeTalu MPUBEICHO HA PHUC. 5.

Puc. 5. 3D-u3z00pakeHue paccMaTpuBaeMoOM JeTaln

Hpyroii mpennaraeMslii METOJI pacdyeTa OCHOBAaH Ha INPUMEHEHUM BTOPOW TEOPEMBI
['tonbaeHa, corinacHo KOTOPOil 00beM Tena, MOJIYyYeHHOrO MII0CKOMapaieIbHbIM MepemMe-
LICHUEM WJIM BPALIEHUEM 3aMKHYTOTO KOHTYpPA, ONPEAEISETCS KaK IPOU3BEICHHUE TUIONIA-
U 00J1aCTH, OTPAHUYEHHON 3aMKHYTHIM KOHTYpPOM, Ha JUIMHY IyTH, KOTOPbI MPOXOJIUT
KOOpAMHATa LEHTA TSYKECTH 3TOr0 KOHTYpA.

Jl71st 5TOTO BBITIONIHAETCS BpAIllEHWE KOHTYpa CEUEHUs AeTalu, MOAU(PHUIIMPOBAHHOTO C
MOMOIIBIO OKHA AMAJIOTa C YYETOM TOJIIMHBI MaTepuaia U CpeICcTBaMU Ipauyeckoro pe-
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naktopa T-Flex-CAD onpenensiercss 00beM Tena, MoydeHHOro BpamienueM. [lanee, 3nas
TOJILIMHY MaTepuaja U 00beM KPYIJIOW B IUIaHE 3aroTOBKH, KOTOPBIA MPUPABHUBAETCS
00BbeEMyY MOTy4aeMOU IeTalu, JIETKO BRIUUCISETCS JUAMETP KPYTJIOi B TUIaHE 3arOTOBKHU.

Crnenyer 3aMETUTb, YTO BCE BBIIICTIEPEUNCIICHHBIE TEUCTBUS CKPBITHI OT MOJIb30BaTENS
U BBINOJIHAIOTCS aBTOMaTH4ecKku. 1103ToM TeXHONOr cpa3y MojydaeT rOTOBbIM pe3yJbTaT
MOCJIC 3aMOJHEHUS WM MOAN(UKAIIMKA PA3MEPHBIX [TaaMETPOB MOTy4aeMOH JeTalu.

[Ipn HEOOXOAUMOCTH KOJIMYECTBO YUYACTKOB Pa30MEHUSI MOXKET OBITH JIETKO YBEIUYEHO.
Pa3zpabotannas mozenp n3bpiTouna. Ecnu kKoHTYp oOpa3yroleil UMeeT MeHbIee KoJInde-
CTBO YYacCTKOB, TO JUIMHBI JIUIIHUX MPSAMOJIMHEHHBIX YYaCTKOB U YIJIOBbIE 3HAYEHUS pa-
JUYCHBIX YYaCTKOB 33JJal0TCSl PAaBHBIMU HYJIIO.

CoznanHas MOJIeIb MTO3BOJISIET aBTOMATHUECKH ONPEACIATh JUaMEeTp KPYTJIoN B IUIaHe

MCXOJHOM 3arOTOBKH ISl BBITSDKKM OCECUMMETPUYHBIX JI€Tallel CI0XKHOU POpMBI, YTO

COKpAIllaeT BPEMS IIPH MPOSKTUPOBAHUH TEXHOJIOTHUECKOTO MPOIIecca BHITSXKKH JIeTa-

. PazpaboTanHas Mo/iesib yHUBEPCAJIbHA U MOXKET MMPUMEHSATHCA [Tl ONpeAeTICHUs

pa3MepoB 3arOTOBKH MPH MITAMIIOBKE OCECHMMETPUYHBIX JeTallel TPOU3BOJILHON KOH-

burypanuu.
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MPOIIECCHI JINCTOBOM HMITAMIIOBKA B3AMEH JINThS

HPCHCTaBJ'IeHI)I H OIMMCAaHbI TCXHOJIOTMYCCKHUE IMMPOLECChI U3TOTOBJICHUS )ICTaJICfI CTpOPITCJ'IBHOfI HUHAOY-
CTpUHU MCTOJAaMHU JIMCTOBOM IITAMITOBKH B3aMEH onepaunﬁ JINThA

Representation and description of technological processes of manufacturing parts of the construction
industry methods stamping operations instead of casting.

B CTpOHTeHLHOﬁ HHAYCTPHUH HAXOAUT HIMPOKOC NMPHUMCHCHHC TIOPHU30HTAJIBHBIC U

JIMarOHAJIbHBIEC CTSHKKU BEPTUKAIBHBIX TPYOHBIX OMOP U O0BEMHBIX CTOEK. OCHOBOM CTSIK-
KU ABJIAFOTCS TPU JETAJIN: YallKa HUKHSA, KJIUH, Yalika BepxHss (puc.l).
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