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1. OBIIME INMOJIOXKEHUSA

Brinonnenne mpoekta mno aucuuminHe «llpucmocobnenus s
MeTaI000padaThIBaIOIIETO0 HHCTpYMeHTa 1o HampaBieHutio  «KoHcTpykTOpcko-
TEXHOJIOTHYECKOE obecrieueHue MaIIMHOCTPOUTEIBLHOTO MPOU3BOJICTBAY
npoBogutcs Uit npoduist  «MHCTpyMeHTanbHOEe 00eCeueHne MalTMHOCTPOUTEIbHBIX
npou3BoJcTBY». CojepxaHue KypcOBOIO MPOEKTa COOTBETCTBYET paboueii mporpame
aucuuIuiiHel «lIpucnoco6nenust s MeTanI000padaThIBaIOIEr0 HHCTPYMEHTA ' »

JlomyckaeTcss COBMEIIEHHE KypCOBOW paboOThl ¢ MPOBEICHHUEM
NPAaKTUYECKUX 3aHATHIA.

O06beM KypcoBOTO IPOEKTa yCTaHABIMBAET MPEINO/1aBaTelb, BEIyIIUNA MPOEKT .

Llenbto0 KypcOBOTO IPOEKTA SIBIISIETCS:

— HAY4YUTbCS OBICTPO ¥ TPABWIIBHO OIpeneniaTh oOpabaThiBaeMble
MOBEPXHOCTHU Y 3aTOTOBKH B COOTBETCTBHHU C BBIJJAHHBIM 3aJaHHEM;

- HAYYUTHCS MPABUIIHLHO BHIOWPATh CTAHOK U MHCTPYMEHT Uit 00paboTKu
3arOTOBKH;

— HAY4YHMTbHCS PABUIBHO BHIOMPATH CII0cO0 Oa3uMpOBaHUs 3aTOTOBKH;

— MO3HAKOMHTHCS ¢ O(POPMIICHHEM OTMEPAIMOHHOTO ICKU3A;

— MO3HAKOMHUTBCSI C METOAMKONW BBIOOpa KOHCTPYKIIMM UM  MecTa
PacmoI0KEHUS] YCTAHOBOYHBIX, 38KUMHBIX JIEMEHTOB;

— MO3HAKOMHUTBCSI C METOAMKOM BbIOOpa KOHCTPYKIUHU 3aKHUMHOTO
yCTPOWCTBA U MPUBO/IA IPUCTIOCOOTICHHUS;

— MO3HAKOMUTBCS C METOAUKON TOYHOCTHOTO pacuéTa;

— MO3HAKOMHTHCS C METOJIMKOM CHIJIOBOTO pacyera;

— HAYy4UTbC OQOPMIIATH COOPOYHBI YepTeK MPHUCIOCOONICHUS U

cnenuUKaIIo K HEMY.



[Ipy BBIMOJHEHUH KYpPCOBOTO MPOEKTAa CTYIEHT JOJDKEH HAY4YUThCS OBICTPO
U pallMOHANbHO TOJIb30BaThCSl YYEOHOW, CHPABOYHOM, TEXHUYECKOW IUTEpaTypoi

N roCy1apCTBCHHBIMU CTaHJdpTaMU.

2. COIEPKAHHUE KYPCOBOI'O ITPOEKTA

[losicHuTenpHas 3amMCKa K KypCOBOM IIPOEKTE€ HAYMHAETCA C 3aJaHus Ha
MPOEKTHUPOBAHUE YCTAHOBOYHO-3aXMMHOTO npucnocobnenus ([Ipumoxenune 1).
B 3agaHumM yka3bpIBaeTCs BapuUaHT, HOMEpP YEpTEXKa JETald, Ha3BaHUE KypCOBOIO
npoekta B cooTBeTcTBUM ¢ llpunoxxennem 2. 3agaHue Ha MPOEKTUPOBAHME
NPUCTIOCOONICHUS € TPHUKpPEIUIEHHBIM  depTeskoMm  netanu  ([Ipwtoxenue  3)
MOANKCHIBAETCS MPEMOAABATENIEM U CTYACHTOM.

CTyAeHT MOXET CIPOEKTUPOBATH MPUCIIOCOOJEHUE MJIsi PEAbHbIX YCIOBUMA
IOPENNpUITHSI, HA KOTOPOM OH paboTaeT (C yueToM TpeOOBaHUM, N3MIOKEHHBIX B 11.3).
B »TOM ciyyae HEOOXOUMO coracoBaTh U YTBEPAUTH 33JlaHKE HA MTPOCKTUPOBAHHE
IPUCTIOCOOJICHUS Y PYKOBOJIUTENS pabOTHI.

3aTeM CIeyIOT:

1. TexHonornyeckas 4acThb.

1.1. Yeprex netanu ¢ ykazaHueM 00pabaTbIBa€MbIX TOBEPXHOCTEH.

1.2. MapupyTHblii TEXHOJOTHYECKUH mpolecc o00paboTKu JaeTand ¢
yKa3aHUEM IMOBEPXHOCTEH, MOAJIekKaMX o0paboTke M MPHUHATHIX B KayecTBe 0as.
Ecnu 3aBocKON TEXHOJOTHYECKHUI MPOIECC UMEET OOJIBbIIOE KOJIMYECTBO OMepaIuii,
HEO0OXO0IUMO MPUBECTU JAaHHBIE MApPUIPYTHOIO TEXHOJOTMYECKOr0 MPOIECcca TOJIBKO
U1 BBITIOJTHSIEMOM OTIepaliiu.

1.3. OnepanvoHHBI 5CKH3 HA OIMEpaIUI0, I KOTOPOW MPOCKTHUPYETCS
PUCIIOCOOJICHHE.

1.4. AmnHanu3 BBHIOpAHHOW CXEMbl YCTAHOBKM C TOUKH 3pEHHsI OOecredeHust
3a/ITaHHOM TOYHOCTU 00PaOOTKH.

2. KoHcTpyKTOpCKAasi 4acTh.

2.1. IlpoexkTupoBaHHE YCTAHOBOYHO-3aKHUMHOTO MPHUCIIOCOOTICHHUS.



2.2. 'TOYHOCTHOH pacyeT MPUCIOCOOICHHUS.

2.3. Bbibop pexyiero MHCTpyMEHTa, THUIIA M pa3Mepa CTaHKa, PEeXHUMa
pe3aHusi, ONpEJEeTIeHHE COCTABISIONUX CHJIbl pe3aHusl Mpu 00padOTKe [eTanu B
MPOEKTUPYEMOM MPUCITOCOOJICHUH.

2.4. (Cxema mig pacyeTa HEOOXOJMMBIX CHJI 3a)KMMa 3arOTOBKH, PacdeT CHII
3a)KMMa 3aTOTOBKH B MPUCIIOCOOJIEHUU.

2.5. Bplbop srmeMeHTapHOrO  WIM  KOMOWHUPOBAHHOTO  3aKUMHOTO
YCTPOMCTBA, pacyET KOMOMHUPOBAHHOTO 38)KUMHOTO YCTPOUCTRBA.

2.6. IIpoexTupoBaHue KOpIyca MPUCIIOCOOICHHUS.

2.7. Bri6op MEXaHU3UPOBAHHOTO MpUBOJA, pacuér MpUBOAA
PUCTIOCOOJICHHUS.

2.8. OdopmiieHne  dYepTexa  MPUCIOCOONCHUS  C  TEXHUYECKUMU
TpeOOBaHUSIMU.

2.9. Odopmiienue cnenudukaruy IPUCIoCOOICHUS.

2.10. Kpatkoe onucanue paboThl IPUCTOCOOICHUS.

st Kakaoil KOHCYJbTAIMUA 1O MNPOCKTHPOBAHUIO TMPHUCIOCO0IEHUSA
CTYJEHT J0JI7KeH UMeTh 3aJaHue HA MPOeKTHPOBAHUE NMPUCIOCO0IeHUS, YePTEXK

A€TAJIH, BBIIMMOJIHCHHYIO TEXHOJOI'HICCKYIO YaCTb.

3. TPEBOBAHMHS K BBIIIOJTHEHUIO KYPCOBOTI'O ITPOEKTA

KypcoBoii MPOEKT COCTOMT M3 PACUETHO-NIOSICHUTEIBHON 3alMCKU U OJHOIO
JUCTA YyepTexka MPUCIOCOOIEHUS.

[Ipu mpoekTHpoBaHUM TPUCTIOCOOICHHUS HEOOXOAMMO COOIIOAATH CIEAYIONINE
TpeOOBaHUSI:

—  NPHBOJA NPHUCIOCO0JIEHUS 10/I2KeH ObITh MEXaHU3UPOBAHHBIM;

—  IPOEKTHPYeTCsl CHenMaJbHOE MNpUCHOCcCO0eHne s 00padoTKH
JAeTAJHM B YCJAOBHSAX KPYITHOCEPHITHOT0 POU3BO/ICTBA.

[TosicHuTenpHas 3aMCKa KypcOBOTO MPOEKTA 0JIKHA COJAEPIKATh!

—  tutyabHbli guct ([Ipunoxenue 6);



— 3amaHue Ha npoektupoBaHue (Ilpunmoxxkenne 1) u yepréx aeranu
(ITpunoxenwue 3), MOANMCAHHBIE MPETIOAABATEIEM U CTYICHTOM;

—  OCHOBHYIO YacTh, T/l B KpaTKoW, HO KOHKpPETHOH (opMe wu3iararorcs
OCHOBHBI€ ATanbl padOTHI MPU MPOSKTUPOBAHUH MPUCTIOCOOTIECHUS;

—  O6ubnuorpaduyuecKuii CIHMCOK.

[losicuutenpHas 3amucka BbIIOJHSETCS Ha Juctax (Qopmara A4 B
KOMITbIOTEPHOM BapUaHTE JUO0 PYKOMHUCHBIM CITIOCOOOM.

['padmyeckas 4acTh KypCcOBOTO MPOEKTa COCTOUT 3.

— OIEpPalMOHHOTO 3CKU3a Ha BHINOJIHAEMYIO OIEpaluio;

— YepTeka MPUCHoCO0IeHNUS;

— CXE€M pacyeTa CUJIbl 3aK1Ma;

— CXEM pacyeTa KOMOMHHUPOBAHHOTO 3aKMMa U MPUBO/IA MTPUCIIOCOOICHHUSL.

K uepTexam KypcoBOro mpoeKTa OTHOCSTCS:

— yeprex Aetanu (popmat A4, A3). To xe s yepTexel ¢ 3aBoja;
— YEepTEeX YCTAaHOBOYHO-3a)KUMHOI'O MPUCIOCOONIEHUSI C TEXHUYECKUMH
TpeboBanusimu (popmart A3, A2, Al);

YepTe:kn  KypcOBOI'O MIPOEKTAa  JOJKHBI COOTBETCTBOBATh TPEOOBAHUSIM
cranaaptoB ECKJ/I.

Bce rpaduyeckue marepualibl BBIIOJHSIOTCS B KOMIIBIOTEPHOM BapUaHTE.
JlomyckaeTcsi BBINOJHATHL ATH JOKYMEHTHI KapaHjaamoMm Ha Oenoil Oymare B
COOTBETCTBHUHM C TpeboBaHusiMu ctangaptoB ECK/I.

B KoHIe MOSICHUTENBHOM 3aMMCKU TPUBOAUTCS OUOIHMOTrpadUyecKuii CIUCOK,
odopmitennsiii mo 'OCT 7.1-2003. Ccbuiku Ha TUTEPATYpPy B TEKCTE pabOTHI 1al0TCA

B KBaJIPpaTHBIX CKOOKax: YKa3bIBACTCA HOMCP HCTOYHHKA U CTpaHHUIIA.

4. METOAUMYECKUE YKA3AHUS 11O BBIITIOJIHEHHUIO
KYPCOBOI'O ITPOEKTA

[TocnenoBaTenbHOCTh BHITIOJIHEHHSI KYpPCOBOM PabOThI paccMaTpuBaeTCs IS

BapUMaHTa MPOECKTUPOBAHMUS  YCTAHOBOYHO-3)KUMHOIO  IMPHUCIOCOOJEHUS  JUId
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00pabOTKM OCHOBaHMSI KOpIyca TMOAIIMIHUKA. YepTex Kopmyca MOAMIMITHUKA

npuBeaeH Ha puc. 4.1.
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Puc. 4.1. Kopnyc noamunauka

41. TexHoJornyeckas 4acThb
[IpyHIMIOBI TPOEKTUPOBAHUS TEXHOJOTUYECKUX TIPOILIECCOB M3JIaraloTcs B
TUCHUTUINHE « TeXHONIOrUsI MAaIIMHOCTPOCHUSI».

I[J'IH BBITIOJTHCHHUA pa6OTBI YEPTEK ACTAIN CICAYCT TINATCIbHO U3YUUTD. 3areM
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NpOHYMEpOBaTh Bce oOpabaTeiBaeMble W Oazupyromue MOBEPXHOCTH JIETalH
apabckumu 1 pami.
Ha puc. 4.2 npexacraBieHa HyMepalus [OBEPXHOCTEH 3aroTOBKH:

oOpabaTeiBaeMasi MIOBEPXHOCTH — 1, 6a3upylolIe noBepxHocT — 2, 3, 4.

N
M
©

Puc. 4.2. Hymepanus moBepXHOCTEH aeTanu

4.1.1. Odgopmnenue nocnedosamenvnocmu 0d6padbomku oemanu
[TocnenoBaTenbHOCT OOpPaOOTKM 3arOTOBKH JIETAJIM B MPHUCIIOCOOJICHUU

pexoMeHIyeTcst oOpMHUTH B BUJIE TaOHIIbI (cM. Tabmua 4.1).



Tabmanma 4.1

[TocnenoBarenbHOCTH 0OPAOOTKY JIeTaIN

Howmep Howmep
Howmep HanmenoBanue N
Cranok oOpabaTbiBaeMOit 0a3upyoLX
oleparuu orepanuu .
MIOBEPXHOCTH MOBEPXHOCTEN
JInteé B necuan
005 3aroToBUTENbHAS yio
(opmy
BeprukanbHo- BeprukansHo-
010 P P ) 1 2,34
¢bpe3epHast bpe3epHbIit

B Tabnuie mocnenoBaTenbHOCTH OOpabOTKM HYKHO TIPEACTaBUTH BCE
olepalyy, IPEAIIECTBYIOINE 3aJaHHOM OIlepaldy, WU OIEPaAlUI0 I KOTOPOH
2

3aJ1aHO IPOEKTUPOBAHUE MTPUCITIOCOOTIEHUS.

4.1.2. Ogopmaenue onepayuonnozo IcKu3za

Ha omepanmoHHOM SCKM3€  OIEpaluu, JIs  BBIIOJHEHHS  KOTOPOWM
MPOEKTUPYETCSl YCTAHOBOYHO-3)KUMHOE MTPHUCIIOCOOJICHHE, TTIaBHBIM BHIOM JOJDKEH
OBITh BUJ| 3aKPEIIJICHHON B MPUCTIOCOOJIEHUH 3arOTOBKH CO CTOPOHBI pabodero mecra
CTaHOYHUKA.

Ha omepariionnom sckm3e (puc. 4.3) yka3bpIBarOTCS:

—  00OpabaTbiBaeMbIe TTIOBEPXHOCTH (HOMEPAMHU );

—  BBINIOJIHAGMBIE pa3Mephl C MPESIbHBIMI OTKJIOHCHUSMU,;

—  JIONyCKH PAacIOJIOKEHUSI 00pabaThiBaéMbIX IOBEPXHOCTEH, €CIIH OHH

3aJ]aHbl Ha YePTEKE;

—  IIEpPOXOBaTOCTh 00pabaThIBAEMBIX TTOBEPXHOCTEH;

—  yCJIOBHOE 0003HaueHue 6a3upoBaHUs 3arOTOBKH;

—  MPUMEHSEMBIA PEXYIIUNA HHCTPYMEHT (CXEMaTUYHO);

—  MeCTa 3a)KMMa 3aroTOBKH B MPUCTIOCOOICHUH (YCIIOBHO).

4.13. Ananusz éblOpanHoil cxemuvl yCMaHOBKU
BriOpanHasi cxemMa YCTaHOBKM JIOJDKHA OOECTeuMBaTh  HEMOIBUIKHOE
MOJIO’KEHUE 3arOTOBKHU B TIpoliecce 00padoTku. [[ist 3Toro mpoBOIUTCS aHATU3:
— CXeMbl YCTaHOBKM IO TMpaBWiy ImecTd Touek. HyxkHOo omucaTh, Kakux
CTeneHel CBOOOJIBI JIMINAETCS 3arOTOBKAa W KAaKUMH 3JIEMEHTAMU MPUCTIOCOOICHUS

3TO peau3yercs;




- COBIIAAAOT HMJIM HE COBIIAJAOT KOHCTPYKTOPCKAA M TCXHOJOIMYCCKas

0a3bl mpu 00pabOTKE IeTaNN B pa3pabaThiBaeMOM MTPUCTIOCOOTICHHH.

>
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Puc. 4.3. OnepaninoHHBINA 3CKU3

CoracHo onepanMoHHOMY 3CcKu3y (puc. 4.3) npu 06paboTke moBepxHocTH 1 B
MPOSKTUPYEMOM TIPUCIIOCOOJICHUH 3aroTOBKAa JIMIIAETCS BCEX IIECTH CTETeHEH
cBoOOIBI. Tpex cremeHedl CcBOOONBI 3aroTOBKY JIMIIAET TIJIaBHAs Oa3upyromas
NOBEepXHOCTh 3 (OOKOBasi IMJIMHIPUYECKAs TOBEPXHOCTh — OO0OBINIKA KOpIyca
NOAIMIHNKA). JIByX cTemeHei CcBOOOIBI 3aroTOBKY JIMINACT HAIMPaBIISIOIIAS
OasupyrolIas MOBEPXHOCTh 2 KopIityca moAmuiauka. [locnennel crenenn cBOOObI
3aroTOBKY JHUIIaeT OOKOBas — OMOpHas Oa3upyromias MOBEPXHOCTh 4 Kopiyca

IIOJIIUITHHUKA.
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CornacHo yeprtexy netanmu (puc. 4.1) m cxemMe HyMmepaluu IOBEPXHOCTEH
(puc. 4.2) moBepXHOCTh 2 00pabaThIBAEMOM 3arOTOBKH SIBIISICTCS TEXHOJIOTHYECKOMN
(M3MEpUTETHbHON) ¥ KOHCTPYKTOPCKOW 0a30i OJHOBPEMEHHO. OTO TMO3BOJIUT
n30ekaTh TIOTPEIIHOCTH  Oa3WpOBaHUS 3aroTOBKM TIPH  YCTaHOBKE €€ B

MIPUCIIOCOOJICHUH.

4.2. KoHCTpyKTOpCKasi 4acTh

4.2.1. Buibop ananoza npucnocoonenus

[Tpu BBIOOpE aHajOra MPUCIOCOOICHUS! YUUTHIBAETCS (hopMa U PacIONIOKEHUE
0a3upyloMMX TOBEPXHOCTEH JneTanu, (GopmMa W PpacroyOKEHHUE ITOBEPXHOCTEM,
COIPUKACAIOLINXCS € 3KUMHBIMH DJIEMEHTaMHU HPUCHOCOOJIeHUs, HEOOXO0AUMOCTh
UCIOJIb30BaHUSl KOMOMHHPOBAHHOTO 3aXKMMa MPUCHOCOOJIEHUS, MPEAroaaraeMblii
npuBoj npucnocobienus. [logpoGHO 3TH BOMPOCH paccMAaTPUBAIOTCS B JICKLIUAX
WIM B TeXHUYeckod muteparype (cm. bubmmorpaduueckuii CHMCOK HACTOSIIUX
METOAMYECKUX YKa3aHUH.

Bribop anmamora mpucmocoOJeHHs I11e1ecO00pa3sHO  COTJacoBBIBATH €
PYKOBOJIUTENIEM KypCOBOT'O IPOEKTa, TaK KaK 3TO OJMH W3 BaKHEHIIMX ATAIloB
MPOEKTUPOBAHUSI IPUCTIOCOOTICHUSI.

OcobeHHOCTh KOHCTpYKIMHU netanu (puc. 4.1), mis KoTopoit mpoeKkTupyercs
npucnoco0jeHre B NPUBOAMMOM IIpUMEpe, SBISETCA ee HeOoJbllas HIMPUHA 10
CpPaBHEHHIO C JJIuHOW jetanu. Dpe3epoBaHUE OCHOBAHHUA Yy JETalld TaKOU
KOHCTPYKIIMM  BBIMOJHSETCSI OOBIYHO B JBYXMECTHOM WJIM MHOTOMECTHOM
MPUCTIOCOOICHUHN (ITaKeTOM). Y CTaHOBKA 3arOTOBKHM 3TOM JIeTalH B MPUCIOCOOIECHUH
OCYILECTBIISICTCSI HA IMOJIOYKUA 2 C yIOPOM B TMOBEPXHOCTh OOOBIIIKK 3 U OOKOBYIO
MTOBEPXHOCTH 4.

B kadectBe aHajora - IMPOEKTUPYEMOTO  TPHUCIOCOOJIECHUS  BBIOpAHO

npucrnoco0jcHue, peacTaBieHHoe Ha puc. 4.4 [5].

11



o

Puc. 4.4. AHanor MpoeKTUPYEMOTO MPUCITOCOOTICHUS

Cxema 0a3upoBaHMs 3arOTOBKM B 3TOM IPUCIOCOOJIEHUM U CXE€Ma 3axuma
3arOTOBKH TOJHOCTBIO COOTBETCTBYIOT cXeMe Oa3HpOBaHUS U 3aXKHMa M 3arOTOBKH
Ha OIEepallMOHHOM 3CKHU3E.

[Ipoektr mnpeamnonaraeMoil KOHCTPYKLIMH IPUCHOCOOJIEHUS NPEICTaBICH Ha
puc. 4.5.

Tak kak paccMaTpuBaeMblii KOpIyC MOIIMIIHUKA - HEOOJIbIIAS [0 BEIMUYUHE
Aeraib, noTpedoBaach nepepaboTKa KOHCTPYKLMHM KopIyca npucrnocotseHus. B
aHaJIore MpUCIOCcOo0JIeHUsT Kopiyc ObU1 cBapHOM. CBapHbIE KOpILyca HCIOJIb3YIOTCS
g OoNbIIMX AeTalell WM JUId OCOObIX YCIOBHM mIpou3BoicTBa. Hampumep, B
pEMOHTHOM 1mpou3BoicTBe. Hama 3amadya — CHPOEKTHPOBATH CHELUAIBHOE
IPUCTIOCOOJIEHHE I KPYITHOCEPUMHOTO IIPOU3BOCTBA.

12



Puc. 4.5. TIpoeKT ycTaHOBOYHO-3KMMHOTO MPUCTIOCOOJICHUS 7151 hpe3epOBaHUsT OCHOBAHUS
KOpIlyca IOAIIUITHUKA

4.2.2. Ilpoekmuposanue ycmano804HO-3a4HCUMHO20 RPUCNOCOOIEHUS

[Ipy co3manum 4YepTeka MPUCTIOCOOTEHUS HEOOXOAMMO  COOJI0IATh
CIEAYIOLINE TTPaBUIa MTPOEKTUPOBAHMS:

— JeTanb, IS KOTOPOM MPOCKTUPYETCS IMPHUCIOCOOJICHUE, Ha3bIBACTCS
3aroTOBKOM;

— KOHTYpPHI 3arOTOBKM Ha YEPTEKE MPHUCIOCOOICHUS BBIUCPUHBAIOTCS

YCIIOBHBIMU JJUHUSAMU (ITyHKTUPHBIMU, IITPUXITYHKTUPHBIMH, TOHKUMH, LIBETHHIMU );
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— 3aroToBKa B TMPHUCIOCOOJCHUH CUUTACTCS TMPO3pPadyHOil, CKBO3b HeEE
MIPOPHUCOBBIBAIOTCS BCE AJIEMEHTHI MTPUCIIOCOOJICHHUS;

— KOJIMYECTBO TMPOEKUUA Ha 4YEpPTEeKE MPUCIIOCOOJIEHUS 3aBUCUT OT
CJIO’KHOCTH MPUCTIOCOOJICHNS,

— Ha 4YepTekKe MPUCTIOCOONEHUs JODKHBI OBITh HEOOXOIWMBIE pa3pesbl H
CEYCHMSI, TAIOIINE TTOJTHOE MTPEICTABICHUE O KOHCTPYKIIMH MPUCTIOCOOTICHUS;

— TPOEKIHMH TPHUCIIOCOOJIEHUS TPH PYYHOM TIPOSKTHPOBAHUU JOJDKHBI
pacrojaraTeCsi Ha IOCTaTOYHO OOJIBIIIOM PACCTOSIHUU APYT OT APYTa;

— TJIaBHBIN BUJ IPUCTIOCOOJICHUS — CO CTOPOHBI pab0Yero MecTa CTaHOYHHKA,
00CITyKUBAIOIIETO CTAHOK;

— BaXHMHOE YCTPOMCTBO TMPOEKTUPYEMOTO MPHUCIOCOOJICHHUS  JOIHKHO
HaXOJIUTHCS B 32KATOM COCTOSIHUMY;

— wMacmrad uepTexka mpucrnocodbsenus 1:1, kpome NpUCTOCOOTICHUMN s
OYCHb KPYITHBIX WU JIJI OYCHb MEJIKUX JETaJICH;

— TpU BBHINOJHEHUU YepTEek a MPUCIIOCOOJICHUSI JIOMYCKAETCS COBMEIICHHUE
o011ero Buia 1 COOPOYHOTO YepTekKa MPUCTIOCOOICHHUS.

Metoauueckne ykazaHUs TO OGOPMIICHHIO dYepTeka NPUCIOCOONIEHUS |

crienuguKauy Oy IyT U3JI0KEHBI B paznene 4.2.8.

4.2.3. Tounocmmuoit pacuem npucnocooyieHus

OnHO W3 TJIaBHBIX HA3HAYEHUU MPUCIOCOOJIEHHS] — OOecreyeHUue TOYHOCTH
oOpabaTpIBaeMOi 3arOTOBKH.

TouHOCTHOM pacyeT mpucrnocoOJeHusl MpeArnojJaraeT aHajiu3 MOrPEeIHOCTeM,
BO3HUKAIOIIUX TP YCTAaHOBKE 3aroToBKU B mpucnocoOnenuu. Ilpu 3TOoM
cpaBHUBaIOTCs (akTHyeckas &, M JOMyCTHMAas &y, IOTPENIHOCTH YCTaHOBKH
3aroToBKU. Ecimn &y < &, TO IPHUHATAA CXeMa YCTAHOBKH 00€CIIEYMBAET TPEOYyEMYIO
TOYHOCTH 00PaOOTKH.

Ecnru npum ananm3e BBIOpaHHOM CXEMBl YCTAHOBKH KOHCTPYKTOPCKAs
(M3MepuTeNnbHAs) U TEXHOJIOTHYECKAs 6a3vl cosnadarom, hakTUIECKas MOTPEITHOCTh

ycTaHoBKH &y = 0. YcioBue & < &, BBIOIHAETCSA MPU JTFOOBIX 3HAYEHUAX yon H
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OPUHATAsE CXeMa YCTAaHOBKM oO0ecneurnBaeT TpeOyeMylo TOYHOCTh OOpabOTKH.
To4HOCTHOM pacyer AenaTh He HYKHO.

Ecin npu aHanm3e BBIOPAHHOM CXEMBl YCTAHOBKM KOHCTPYKTOPCKas
(u3mepuTenbHas) W TEXHOJOTMYECKas 0Oa3zwl He coenadarom, (HakTHUuecKas
IOIPEIIHOCTh YCTaHOBKHM &; # 0. g mpoBepkH BBINONHEHHA YCIOBHA &y < &oq
CJIEyeT CAeNaTh TOYHOCTHOM pacuer.

[Ipennaraercs cneayromas nNocaea0BaTeIbHOCTh TOUHOCTHOTO pacyera:

1. Ha ocHOBe wu3yueHusi dYeprexa JETald YCTAaHABIMBAETCS TOYHOCTh
pa3MepoB M PACIOJIOXKEHHs TOBEPXHOCTEH 3aroToBKH, oOpalOaTeiBaeMOW B
MPOEKTUPYEMOM MPUCITOCOOJICHUH.

2. Jng  BBINOJIHAEMOrO  pa3Mepa  yCTAHABIMBAETCS  IOJOXKEHHE
KOHCTPYKTOPCKOH (M3MEPHUTEIhHOI) Oa3bl.

3. nsg  BBIIOJHAEMOrO  pa3Mepa  pacCUMTHIBAETCs  (paKkTUuecKas
MOrPEITHOCTh YCTAHOBKHU 3arOTOBKH B IPUCIIOCOOJIEHUN &g,

4. Ecmu > 0, To U 5TUX pa3sMEpOB ONPEAEIAETCS BEINYMHA JIOIYCTHMON
[OTPEIIHOCTH YCTAHOBKH & oy

5. ComnocrapistoTces 3HaueHUA &g U Epon. Ipu &y < &, TPEOYEMast TOYHOCTB
00pabOTKM 3arOTOBKH B MPUCTIOCOOJIEHUN 00€CTIeunBaETCS.

6. Eciu pasmepbl o00pabaTbiBaéMOil IOBEPXHOCTH 3aJaHbl IO BCEM
KoopauHataMm (X, Y, Z), He0OX0IMMO MPOU3BECTH TOYHOCTHOM pacueT IJs BCeX Tpex
pa3MepoB 00pabaTbIBa€MO MOBEPXHOCTH (cM. npuioxenue 1. Ilpumep To4HOCTHOTO
pacdera TPUCIIOCOONEHHUS [JIsl BCEX 3aJaHHBIX pa3MepoB 00pabaThiBaeMoii

MMOBEPXHOCTH).

4.2.4. Ilpumep mounocmnozo paciema npoeKmupyemozo RPUcnocooIenus
[IpoBepsieM BO3MOXHOCTH TMOJYYEHHsI 33JaHHOW TOYHOCTH HpH 0O0paboTKe
paccMarpuBaeMoil jetanu B pa3Mep 245, MM. To ectb &, < & DaxTnueckas

INOTPCIIHOCTE YCTAHOBKHM  34aIrOTOBKH B HpI/ICHOCO6J'ICHI/II/I OomnpeACICTCA 110

dopmye (4.1).
54) - V§62+§32 (4-1)
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rae &g — pakTHyecKkas NOrpelHOCTh YCTAHOBKH 3arOTOBKH B IIPHCIOCOOJIEHHE;

s — IOTPENTHOCTh 0a3MPOBAHUS 3aTOTOBKH B IMPUCITOCOOICHUY;

&; — IOTPEITHOCTD 3aKPETJICHHS 3aTOTOBKHU B TIPUCIIOCOOJICHUN.

[Ipu ycraHoBKke KopIyca MOJIIMITHUKA B MPOEKTUPYEMOM MPUCIIOCOOICHUU
KOHCTPYKTOpCKas 0a3a | coBmagaer ¢ TEXHOJIOTHYECKOH (M3MEepUTENbHON) 0a3oit 2.
[TorpemHocTs Oa3upoBaHUs 3aroTOBKM B TpucriocodsieHnu &g Oyaer pasHa O.
[TorpemHoCTh 3aKperieHus &, 3aroTOBKU B IMPHUCHOCOOJIECHUH B JTaHHOM CIIydae
MOXXHO mpuHATH (, Tak Kak HampaBlieHHWE 3a)KMMa 3arOTOBKHM HE COBMAJTAET C
HAIPABIIEHUEM BBINIOJIHIEMOT0 pa3Mepa.

Otcrona gakTuueckasi HOrpeIrHOCTh YCTAHOBKH 3aTOTOBKHU B MPUCTIOCOOICHUH
&y Oyzet pasHa 0.

Pacyetr momycTrMO#l MOTpemHOCTH YCTAaHOBKU 3arOTOBKH B MPHUCIOCOOJIEHNE
& on HE TpEOyeTCHI.

3aganHas TOYHOCTD 3arOTOBKYU MPH (pe3epOBaHIH OCHOBAHMS OY/ET BhIIEp)KaHa.

[lorpemHocTs 3akperyieHus: &, €clii HampaBieHHE 3aKMMa COBIAJAeT C
HampaBJICHUEM BBITIOJIHAEMOTO B TIPHUCIIOCOOICHUH pa3Mepa, MPH HCIOIb30BAHUU
MEXaHU3UPOBAHHOTO MPHUBOJIa MOKHO TaKKe MPHUHATH paBHOU 0, €clu cuuTaTh, YTO
MEXaHU3UPOBAHHBIA TMPHUBOJI HAXOIUTCS B XOPOIIEM COCTOSHHHA WM CHJIA 3aKHMa
3aroTOBOK MOCTOSTHHA.

Eciu mpousBogutcsi 00paboTka OYEHb TOYHOM 3aroTOBKH, IOTPEIIHOCTh

3aKperIcHus & MOKHO paCCUMTATh 10 3aBUCHMOCTSM, MpUBeACHHBIM B [14, 18].

4.2.5. Boioop pesricyuiezo uncmpymenma, muna u pazmepa CanKa, pedcuma
pe3anus, pacuem cuibl pe3anusi, pacuem MOuHOCHU pe3anus

Pexymnii MHCTPYMEHT, CTAHOK M PEXHUM pE3aHUs Ui MPOECKTUPYEMOU
oIepaIii MOXHO BBIOpATh IO CIPABOYHHUKY TEXHOJIOTA — MalmHocTpouTens [16].

st pexxyniero "HCTpyMEHTa Clie/lyeT yka3zaTh ero Haspanue, pasmep, ['OCT,
MaTepual pexylen 4acTu.

Hanpumep: nns paccmarpuBaeMoro npumepa NpoeKTUPOBAHUSI YCTAHOBOYHO-
3KMMHOTO TMPUCTIOCOOJIEHUs 1Jii O00pabOTKHM OCHOBAaHMS KOpITyca IOJIITUITHUKA

BbIOMpaeM (pe3y TOPLOBYIO HACAJHYI0 CO BCTaBHBIMU HOXXaMH, OCHAIlEHHBIMH
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rmiactuHamu U3 TBepaoro crasa mo [OCT 24359-80 B pen. 1990 r. luametp dpe3s
D= 200 MM (mmpousBoauTcsi 00paboTKa OAHOBPEMEHHO IBYX JI€TalIel, 3aKpETICHHBIX
B npucnocoOieHuu), gmuHa ¢pe3sr L= 60 MM, guamerp OTBEpCTHS
d = 50 MM, gucno 3yobeB z = 12 [rabm. 104, ctp. 272, 16]. Matepuan pexyrien
yactu — BK6 [Ta6u. 75, ctp.403, 16].
[Tpu BBIOOpE CTaHKA CIEIyeT PYKOBOJICTBOBATHCS:

— BUJOM 00pa0OOTKH;

— BBIOpAaHHBIM HHCTPYMEHTOM;

— pas3Mepamu CToJIa AJis1 yCTaHOBKH MTPUCIIOCOOICHHMS.

s dpeszepoBanusi OCHOBaHHs KOpITyca MOAIIMITHUKA, MPEICTAaBICHHOTO Ha
puc. 4.1, BeiOupaeM BepTHKaIbHO-(DPE3epHBIH KOHCOIBHBIN cTaHOK OP11 [Tadim. 47,
ctp. 75, 16]. MomHocTs cTaHka 5,5 kBT, )K€CTKOCTh CHCTEMbI CTaHKAa — CPEIHSS,
pa3smep ctosia — 250x 1000 mm.

Pexum pesanus omepaiuu, 1jis KOTOPOM MPOEKTUPYETCS MPUCIIOCOOJICHUE,
HE0OXOUMO 3HATh IS TOTO, YTOOBI ONPEEITUTh CKOPOCTh PE3aHMs], CUITY PE3aHuUs,
COCTABJISIIOLIME CUJIBI PE3aHUS WM KPYTAIIUNA MOMEHT, JEHCTBYIOIIME HAa 3aTOTOBKY
B mporecce ee 0oO0pabOTKH, W MOIIHOCTh pe3aHus. 3HAYCHUsS DJTUX BEIUYHH
HEOOXOUMBI MIPH pacyeTe CUIIBI 3aKMMa 3arOTOBKH B TIPUCIIOCOOJICHUH, a TAKXKE TS

YTOYHEHHsI BBIOPAHHOTO THIIA U pa3Mepa CTaHKa.

4.2.5.1. Pacuem ckopocmu pe3anus
CkopocTh pe3aHUsi — OKpY)XHasi CKOpOCTb (pe3bl Ompenessiercs 1o
3aBrcuMocTH [ctp. 406, 16]:
c, D"

V= p- va ' p'KV,M/MI/IH (4.2)
Tth.s, 7Bz

B sTo#1 3aBUCcUMOCTH:
D, z — mapameTtpsl (hpessl (cM. Boiie). D =200 mm, z = 12,
T — cTOMKOCTB (pe3bl, MUH.
Bri6upaem cToiikocTh Gpe3sl o tadir. 82, ctp. 411 [16]. T = 240 mumn.

B, t, S,— anmeMeHTHI pexuMa pe3aHus.
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Mupuny ¢pesepoBanuss B onpenensem no puc. 4.6. IlpousBomutcs

dbpesepoBanue OCHOBaHUS NBYX jAetaneil. CymmapHas mupuaa 00padotku B=90 mm.
I'ny6uny pesanusals uepaoBoii onepamuu ppezepoBanus HazHAYAEM 2,5 MM.

[Momauy S, BeiOmpaem mo T1abm. 75, crtp.403 [16]. CormacHo Tabmuie
S5;,=0,14-0,24 mm/3y6. S, npunumaem 0,18 MM/3y0, Tak Kak B HaIlIEeM Clydae pe3aHue
MPEPHIBUCTOE. ITO YCIOXKHAET MPOLECC PE3aHUS.

3naucHus koddpduimenra C, u mokazarencii crenenn B (dopmyne (4.2)
npuBeaeHbl B Ta0. 81, ctp. 407 — 410 [16]. ITpu 06paboTke ceporo 4yryHa:

C,=445,q9=0,2,x=0,15,y=0,35u=0,2,p=0,m=0,32.

OOmuit monpaBoYHBIH KOA((UIIMEHT Ha CKOPOCTh PE3aHUs, YUUTHIBAIOIIHMA
bakTuyeckue yciaoBus pezanus K,, onpeaensercs 1o 3aBUCUMOCTH:

Kv= K,y Koy Ky
rie K,, — Kod(Q(UUMEHT, y4YUTHIBAIOIIMK KadecTBO 00padaThIBAEMOro

matepuana. CormacHo Tab:x. 1, ctp. 358 [16] mist ceporo uyryHa:

< (@)‘
» " \HB

n, = 1,25 [Tabm. 2, ctp.359, 16].

HB=143 — 229 nns ceporo uyryna o 'OCT 1412 — 70. [Ipuaumaem HB=190.
Orcrona K, =1.

Ky — x03pUIHMEeHT, yYUTHIBAIOUINN COCTOSHUE MOBEPXHOCTH 3arOTOBKH.
Cornacho Ta6m. 5, ctp. 361 [16] K= 0,8-0,85. [Ipuaumaem K= 0,85.

K,y —xo3punment, yunteiBatonuii Mmatepuan uHcrpymenta. CornacHo TalI.
6, ctp. 361 [16] mns ceporo uyryna K= 1.

Takum o6pazom, K,= 1-0,85-1 = 0,85.

IToncraBnsem cocTaBistonue B 3aBUCUMOCTS (1):

445 200"
V= 2407 2575 0185 90" 120

. KV =12194m /[ mun

4.2.5.2. Pacuem cocmaenaroumux cujivl pe3aHus
['maBHast cOCTaBIISIOIIAS CHIIBI pe3aHus MpH (Gpe3epoBaHUN — TaHTCHIIMATbHAS

cocTaBJsromas P;.
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10-C -tX-SZy-Bu-z

p
P = -K . .
Z 04w Mp> H [cTp. 406 , 16] (4.3)

B s10ii 3aBucuMocTu Z = 12 uncino 3yoseB ¢ppe3bl (CM.BBILIE);

000-v

N — yacToTa BpaieHus Gppes3sl. N = 1 00/MUH.
n= M =19417 o0/muH.
314-200

K,,— morpaBo4HbIii K03 UIMEHT Ha Ka4ecTBO 00pabaThIBAEMOr0 MaTepuala.

CornacHo Taba. 9, crp. 362 [16] mist ceporo 4yryHa KMp:(%T. Panee wmbI

npunsiiu HB = 190; nokazarens crenenu N = 1 jis TBepaoro cruiaBa. Takum
obpasom K, = 1.

Koadpdunuent C, u nokasaresu CTENEHH s COCTABIAIOIUX (DOPMyJIbI
HaxoauM B Ta0I. 83, ctp. 412 [16].

C,=545,x=09;y=0,74,u=1,0;9=1,0;,w=0.

[TosxcraBisieM MOIydYCHHBIC 3HAYCHHS B 3aBUCUMOCTS (4.3):

5 _10-545-25°.018°".90'° 12

z 200%°-194,17° 121886350

OmnpenenuM OCTalbHBIE COCTABISIONIME CHJIBI pe3aHus Mpu (pe3epoBaHHUU
[Tabm. 84, cTp. 413, 16]:
P, =0,4-P,=0,4-1886,35 = 754,54 H
P,=0,9-P,=0,9-1886,35 = 1697,72 H
P,=0,4-P,= 0,4-1886,35 = 754,54 H
P,= 0,55-P,= 0,55-1886,35 = 1037,49 H

4.25.3. Pacuem mouwnocmu pezanus
OddexTuBHAS  MOIIMHOCTH  pPE3aHMs]  PACCUUTHIBACTCS  JUIsI  TPOBEPKHU
MPaBUJILHOCTH BBIOOpPA O0OpYAOBaHMS. 3aBUCHUMOCTHh JJisi pacdyéra MOITHOCTH
pesanus (ctp. 411 [16]):
N, = P, -V
1020-60
19
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rne P,— TaHreHmanbHasi COCTaBIIAIONIAs CHITBI pe3anus, H;
V- ckopocThb pe3aHusi, M/MHH.
[ToncrasisieM U3BECTHBIE U3 PACYETOB 3HAYCHUS B 3aBUCHMOCTH (4.4):

P,V 1886,3512194
¢ 102060 1020-60

Beprtukanpao-(pesepubiii  ctanok 6P11 cormacHO mnacmopTHBIM —JaHHBIM

=3,76xBm

(tabmn. 47, ctp. 75 [16]) umeer MomHOCTH 5,5 KBT. 3Ha4uT, BEIOpAHHBIM CTAHOK I10
MOIIIHOCTH PE3aHus MOAXOAWT JIsl omneparuu (Gppe3epoBaHUs OCHOBAHUS KOpITyca

IIOJIIUITHUKA.

4.2.6. Pacuem cunsl 3axcuma 3a20moeKu 6 HPUCnOCcooieHuu
Omnpenenenre CUITbI 3aKMMa 3ar0TOBKHU B npucnoco0aeHnu W npon3BouTcs B
CJIeYIOIIEH TTOCIIeIOBATEIHHOCTH:
— COCTaBIIICTCS pacu€THas cXema JUisl ONpPENeNCHUs CHJIbl 3aKuMa
3arotoBku W;
— Ha OCHOBAaHWUU PACUETHOM CXEMBI COCTaBISIOTCSI W PACCUUTHIBAIOTCS
ypaBHCHUS PAaBHOBECHS 3arOTOBKH B IIPOIIECCE PE3aHMUS,
— OmpeAeNnseTcsl 3HAYCHWE CWIIbI 3axuma 3aroToBku W i mambHEUIIIX
pacy€ToB 3aKUMHOTO YCTPONCTBA MPHUCIOCOOJICHUS W BBIOOpA MPHUBOJA

MIPUCTIOCOOJICHHUS.

4.2.6.1. Pacuemmnasa cxema onsa onpeoenenusn cuvl 3axcuma \W

CocTaBiieHHE pacueTHOW CXEMBl pacCMaTpWBacM Ha MpHUMEpe pPa3padOTKH
KOHCTPYKITUU TPUCTIOCOONCHUS 1ii 00pabOTKM OCHOBaHHUS KOpIyca IMOIIIUAITHUKA
(puc. 4.1). Ha puc. 4.5 npuBenena mpejnojaraeMas KOHCTPYKIIUS YCTaHOBOYHO-
3)KUMHOTO MPHUCTIOco0eHus. PacuéTHyro cxemMy J0CTaTOYHO yIOOHO PACIIOIOKHTh
OpsiMO  HA  MPEAJIOKEHHOM  TMPOEKTe  pa3pabaThbIBaeMOro  MPHUCTOCOOTICHHUS.
CocraBnsieM pacueTHyto cxemy (puc. 4.6).

1. Tak kKak OCHOBaHHME 3aroTOBKH KOpITyca TOJIIMITHUKA 00padaThiBaeTCs
TOPIIOBOM (Pppe30ii, Ha BUJIE CBEpXy 00padaThIBaeMOM JETAIM B IPUCTIOCOOJICHUH MBI

CMOXCEM YBHUIACTHL TJIABHBIC (I/IMCIOHII/IC HauOOIbIIEe YUCIICHHOE 3H3.‘1€HI/I$I)
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COCTABJIAIOIIUE CHITBI pe3anus (puc. 4.6).

2. B mpucnoco6iernn 00padaThIBalOTCS IBE eTaIM: AeTalb | 1 netanb 2.

Omnopst 1, 2, 3 numaroT 3arotoBKy 1 TpEéX cTeneHel cBoOOIbI; onopsl 6, 7, 8, 9
JUIIAIOT 3aroTOBKY | NByX cTemeHell cBOOONbI, Omopbl 4 M 5 — OJHOW CTENEHU
cB0001b1. Omopsl 14, 15, 16 nummaroT 3aroToBKy 2 TpéX CTENEHHEH CBOOOIbI; OMOPHI
10, 11, 12, 13 numraroT 3aroToBKy 2 ABYX cTeneHed cB0OObI, omopel 17 u 18 —
OJTHOM CTENEHU CBOOO/IBI.

3.1 u Il — cneapl TOPIOBOM (pe3bl HA MOBEPXHOCTH aeTanu (puc. 4.6).

Cnen 1 umeer nuamerp, paBHBIM AuameTpy (pes3bl (B HalleMm cliydyae 3TO
?200mMm). Bpamenne ¢pe3st — mo yacoBoit crpenke. Ock ¢pesbl mepemeniaercs
BJIOJIb TOPU30HTAIBHOW OCH CHUMMETPUU MpHUCIIOcoONeHuss (00pabaThIBalOTCA JIBE
COBEPIIICHHO OJMHAKOBBIE JeTanu). B manHoOM cimydae cuurtaeM, uTo (ppesepoBaHue
cuMMeTpu4Hoe. TOUKM a U 6 Ha CXeME COOTBETCTBYIOT MOJIOKEHHUIO (ppe3bl, KOrnaa
(dpe3a MOJHOCTHIO 3allljla HAa MOBEPXHOCTh jAeTanu. Hadanoch mojgHoe pe3aHue —
3yObsi (hpe3bl CHUMAIOT CTPYKKY HAWOOMNBINEH MIUHBI (10 3TOro 3yObsi (pe3bl
CHUMQJIU YKOPOUCHHYIO CTPYXKy). B »9sToM ciyyae peanusyercs MmHUpUHA
bpe3epoBanus A1 Kaxaoi aetanu B =45 mum (puc. 4.1). J{nst 1Byx Aerajei nmmpuHa
dbpesepoBanus B =90 mm.

Cnen 11 Ttaxke umeer aumamerp 200 Mm. 3TO cien ToH ke ¢pe3bl, HO B
MOJIOKEHUH, Kora pe3a 3aKaHIMBaeT 00pPabOTKY OCHOBAHUS JIETAIH (TOYKH 6 H 2).
Bpaienue ¢pe3sl mo yacoBoil cTpenke. IDTO mocieaHee MoioxkeHue ¢pesbl, Koraa
CHUMAETCSI CTPYXKa HauOOJbIIEH JJIMHBI M, CIEAOBATEIIbHO, PEaTU3yeTCsl IIMpPUHA

bpesepoBaHus 11 OJHOM netanu 45mM, i 1ByX neraneit B = 90 mm.
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Puc. 4.6. PacueTHas cxema ajist onpeneneHus cuisl 3axuma W

(BUI CBEpXY MPOCKTUPYEMOTO MTPUCITOCOOTICHUS).

4. Ha 3arotoBKy B IpoIlecCce pe3aHus ACUCTBYIOT ABE TPYIIIBI CHJL.

IlepBas rpynma: cuibl pe3aHus (COCTaBISAIONIME CHJIBI PE3aHUs) U Macca
3aroTOBKH (Macca 3aroTOBKM YYHTHIBAETCS TOJBKO B TeX CIydasX, €CJIH OHa
cou3MeprMa C BEJIMYMHOW CHJIBI pPe3aHUsl U €CIU 3aroTOBKa yCTaHABIMBAETCS Ha
BEPTHKAIBHON CTEHKE TPUCIOCOOJIGHUSI) W CHJIBI  CIIyYallHOTO  XapakTepa
(YYUTBHIBAIOTCS OOBIYHO TMOMPABOYHBIM KOADPUIIMEHTOM). DTHU CHJIBI CTPEMATCS
CMECTHUTh, pPa3BEPHYTh WM OMPOKUHYTH 3arOTOBKY B IIPOIIECCE PE3AHMUS.

Bropasi rpynna: cuibl 3aKMMa, CHJIBI TPEHUS W CHJIBI PEAKIMH OMop. JTH
CWJIBl YIEPKUBAIOT 3arOTOBKY OT CMEIIEHUS, Pa3BOPOTAa WU ONPOKHUIBIBAHHS B
MIPOLIECCE PE3aHU.
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3aroToBka He OyIeT CMEMATHCS, PA3BOPAYMBATELCS UIIH ONMPOKUIBIBATHCS, €CITH
OyIeT TOCTUTHYTO PaBHOBECHE BCEX JICUCTBYIONMIUX HA 3arOTOBKY CHUJI.

5. Crnen I dpessl. O603HAUAEM COCTABIISIONINE CUIIBI pe3aHus Ha ciejie hpe3bl
s getanu 1 (Hadano xoopauHaT B Touke O;) m getanu 2 (Hadamo KOOpAMHAT B
touke 0;). OO03HayaeM COCTaBJSIONIME CUJIbl pe3aHus P, — TaHreHIuanbHas
cocTaBistomas, Py — paguanbHas cOCTaBIAOMAs U PABHOJACHCTBYIOMIAs DTUX CHII —
R. Tak kak pacroyioXeHue CHIIbI Pe3aHus B MPOCTPAHCTBE M3MEHSIETCS B Ipoliecce
pe3aHusl, Mbl MOXEM TOJILKO YCIOBHO 0003HAUYUTh TOUYKY IIPUIIOKEHUS CUIIbI PE3aHUS
(8 manHom ciydae O;). Pacnonmaraem ee Ha cepeause ciena (ppessl i KaKI0M U3
IByX o0OpabaThiBaeMbIX JaeTalied (Kak JUisi CHUMMETPUYHOTO (pe3epoBaHus).
Hamnpasnenue cocTaBisromux cuisl pesanus P, Py Ha cxeme Toke MOXKHO CYMTATh
npuOIM3uTENbHBIM. {711 cocTaBieHWsT  ypaBHEHUW  paBHOBeCcHS  yIOOHEH
M0JIb30BaThCS TOPU3OHTaNbHOM P; M BepTuUKalbHONW P, COCTaBISIOIIMMU CHUIIBI
pe3anus. PackianpiBaeM paBHOAECHCTBYIONIYIO R Ha 3TH cocTaBistonue.

Tenepp Ha cxeme 0003HaUaeM CUITy 3akuMa 3aroToBku W.

6. PacdeTHas cxema Ha IJITaBHOM BHjI€ Ipucrnoco0eHus (puc. 4.7)

Puc. 4.7. PacueTHas cxema Jist onpenenaeHus cuisl 3axuma W

(TMaBHBINM BUJ TPOEKTUPYEMOTO MPUCIIOCOOICHUS)
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J171st TOTO 94TOOBI MOCTPOUTH CXEMY pacueTa Ha TJITABHOM BHUJIE TIPUCTIOCOOICHHUS
B HAIlleM TMpUMEpe, HY>)KHO CIPOEKTUPOBATH HA 3TOT BUJ TOYKHU MPUIOKEHUS CHIIBI
pezanust O; u O,. Ha puc. 4.7 Touka NpUNIOKEHUS] CUJIBI pe3aHusl I JeTaau 2
(MMEHHO OHAa BUJHA Ha TJIaBHOM BHE) — Touka O. Ha 3Toli npoekiuu touka O — 310
TOYKAa MPUJIOKEHUS COCTABIISIIONIMX CWJIbl pe3aHus Py (mpoekTupyeM ee ¢ BHUAa
ceepxy — puc. 47) wu Py (meiictByer  BAoJb  ocu  (¢pe3bl).
R;— paBHOEHCTBYIOIAS ATUX CHJL.

Cuita 3axxuma W HarpaBiieHa B CTOPOHY OOOBIIIKY AeTaid. Mbl 0003HAUYKNM €e

TOJIBKO KPECTHUKOM.

4.2.6.2. Ananuz pacuemmnoii cxemol. Pacuém cunwl 3axcuma 3a20moeKu
6 npucnocoodienuu

PaccmarpuBaem pacu€tHyro cxemy Ha puc. 4.6. B mpucnocoOneHun 3aaThl
JIBE JETAJIU.

Herans 2. Cnen ¢pessr [, mapamiemorpamm  cuin  — T1ouka O,
PaBHOAEHCTBYIONIAsA COCTaBIAIOIIMX CHIILI pe3anus P, u PyHanpasieHa Ha
YCTaHOBOYHBIE 3JIEMEHTHI 14, 15, 16. 9T0 cOOTBETCTBYET ITpaBUIaM IPOEKTUPOBAHUS
YCTAaHOBOYHO-3KMMHOT0 Tiprcnocobsienus. CocTaBisitonasi Cuibl pe3anus Py Takxke
HampaBJicHa Ha YCTaHOBOYHBIC 3yieMeHThl 12, 13. Ilpu TakoM pacrojaoXeHUu
COCTABJSIIOIIMX CWJIBl pE3aHUsl HE NPOU30MIET HU CMELIEHUs, HU pPa3BOpOTa
3aroToBKH (Mpu OoJee THIATEIHHOM aHaJIU3€ 3TOW CXEMbl B CAMOM Hayayle BPE3aHMsI
¢bpe3bl B 3arOTOBKY 2 M B CaMOM KOHIIE 00paOOTKH OCHOBAHUS JIETAIH €CTh yYaCTKU
Ha TOBEPXHOCTH JETalHM, B IMpeJeNax KOTOPbIX MOXKET MPOU30WTH Pa3BOPOT
3arotoBkd. Ho mmpunHa ¢pe3epoBaHusi Ha 3THX y4acTKaX HACTOJBKO Malla, YTO
PacU€ThI I 3TUX YYACTKOB MOKHO HE ITPOU3BOJIUTH).

Hetans 1. Caen dpesbl I, mapamnenorpamm cui - Touka O;. Hu oxna us
COCTABJSIIOUIMX CHJIBI PE3aHHMsl HE HAlpaBlieHa HAa YCTAaHOBOYHBIA 3JIEMEHT
npucnocoonenus. [Ipon3BoauTcs ogHOBpeMEeHHass 00paboTKa MBYX JeTanei. A 3To
3HAUUT, YTO OJIHA U3 AeTallel (JeTanb 2) HAaXOAUTCS B OJAronpusTHOM MOJIOKEHUU B
MPUCTIOCOOIeHNH, a Apyras (aetanb 1) — B HEOIaronpusITHOM. DTO 3HAYUT, YTO MPH

00paboTKe 3ar0TOBKHU HYXKHO MPEIOTBPATUTh CMEILIEHUE U PAa3BOPOT 3arOTOBKH 1.
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VYcnoBHo mpeacTaBisgeM cebe, YTO 3aroTOBKa B MPUCIIOCOOTICHUU HE
3aKperuieHa. B 3ToMm ciydae cocraBisronias CWIbl pe3aHus Pp (mapamienorpamm c
neHTpoM ;) CTpPEMHTCS CMECTUTh 3aroToBKy BieBO. CMEIIEHUIO 3aroTOBKU
NPENATCTBYET CHNa TpeHUs F,,; MEKIY 3aKMMHBIM 3JIEMEHTOM IIPHCIOCOOJIECHUS H
3aroTOBKOM. YpaBHEHHE paBHOBECHS CWJI JUIs TPEIOTBPAICHHUS CMEIICHHUS
3aroTOBKM TOJ AceicTBUEM Pp (IpOEKIHs CHJI Ha TOPU3OHTAIBHYIO OCh) HMEET
CIEAYIOLINN BU:

K-Ph=F,,1, (4.5)
rie K- xoadduument 3amaca nns oOecrieueHUs: HAAEKHOTO 3aKpETUICHUS
3arotoBk (cTp. 117 [16]).

Fp1 — CHIa TpEHHUA MEKAY 3aKUMHBIM 3JIEMEHTOM M 3aroToBKOi, H.

K= Ko'Kl'KZ'K3'K4'K5'K6 ) [CTp. 117, 16]
rae Ko— ko3¢ duiment rapanTupoBanHoro 3amnaca. Ky=1,5.

Koadduiment K; — yuyuThIBaeT yBEIMUYEHHUE CHJIBI Pe3aHUs U3-3a CIydalHbIX
HEPOBHOCTEM Ha oOpabaTbiBaeMbIX MOBEpXHOCTsIX. [lpu wyepHOBOM 00paboTKe
K1=l,2.

Koadoumment K, — xapakTepusyeT yBEIMUEHUE CUJIbl PE3aHUs BCIEICTBUE
3aTyIUICHUS PEKYILIEro HHCTpyMeHTa [Ttada. 11, ctp. 117 16]. K, =1,4.

Kosddurment K3 — yuuThiBaeT yBeJIMUE€HUE CUIIbI pEe3aHUs MPU MPEPHIBUCTOM
pesanuu. [Ipu ToprioBom ¢ppesepoBanuu Kz = 1,2.

Kosdpdumment K, — xapakrepusyeT TIOCTOSHCTBO CHIJIBI 3aKperieHus B
3)KUMHOM MexaHu3Mme. [Ipu ucnonb30BaHUM MHEBMO- U TUAPOIMIIMHIPOB TBOHHOTO
neiicteusa K; = 1,0.

Kosdpdumment Ks — xapakrepuszyeT OJProHOMHKY PYYHBIX 3a)KMMHBIX
ycTpoticts. [Ipu mexaausnpoBanHom npuBoje Ks= 1,0.

Kosdpdumment Ks — yuuThIBaeTCS TOJIBKO TPU HAIUYUKM MOMEHTOB,
CTPEMSIIINXCA MOBEPHYTh 3arOTOBKY, YCTAHOBJIEHHYIO IIOCKOM MOBEPXHOCTHIO Ha
nocTostHAbIe onophl. Kg= 1,0

K=1512-14-1,2-1,0-1,0-1,0 = 3,024

[Tpuaumaem K = 3.
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Cuna TpeHHs MEXTy 32KUMHBIM 3JIEMEHTOM MTPUCTIOCOOJICHHS B 3aTOTOBKON
Fopr = Wl'fmph
rae Wy — cuna 3asrcuma 3a20mosku 07151 npedomepawjeHus ee cmeweHusi noo
Oeticmeuem cocmassiowett cunvl pezanusi Py,
fypr — KOG UIMEHT TpeHUs B MECTE KOHTAKTA 3aKMMHOTO 3JIEMEHTA U AETANN.
fpr = 0,2+0,25, [eTp. 118, Tabmn. 12, 16]
IIpunumaem f,,; = 0,25.

[ToacTaBnsiem moylydeHHbIE 3HAUEHUS B ypaBHeHUe (4.5) s pacu€ra CHIIbI

3akuma Wi .
K 'Ph: Fmpl
Fmp] = Wl 'fmp].
Orcroma: W, = K-Py _3:75458 _g054 481
f, 0,25

Cocrapisromiass cuiibl pezanus P, (puc. 4.6, mentp mapamrenorpamma Op)
CTPEMHTCSI CMECTUTh 3arOTOBKY Ha HAac. YpaBHEHUE paBHOBECHsI CUJI (ITPOEKIUS CHII
Ha BEPTUKAJIBHYIO OCh) UMEET BUJI:

K'P\,:WZ, (46)
rae W, — cuna 3ascccuma 0ns npedomepawjenus cmewjeHus 3a20moeKu noo
oeticmeuem ocmasnsiowell cuivl pezanus P,. IloacTaBnsieM 4uCIOBbIE 3HAYEHUS B
ypaBHeHue (4.6):
W,=3-1697,72 = 5093,16 H

Ecau npencraButh cebe, uTo npu oOpazoBaHuu ciena I ¢pesoit 3aroroBka He
OblTa 3a)kaTa 3a)XKUMHBIM JJIEMEHTOM, BHUIHO, YTO paBHOACHCTByromas cui R
CTPEMUTCSI pa3BEPHYTh 3arOTOBKY OTHOCUTEIHLHO TOouku A (puc. 4.6). Touka A Ha
cxeMme 00s13aTeNIbHO SBJIsSIETCs 00IIel TOUKOM AJIsi OTHOM M3 OBEPXHOCTEH 3ar0TOBKU
¥ YCTAaHOBOYHOTO AJIEMEHTA (B IaHHOM cilydae 3To onopa 5). CocTaBisieM ypaBHCHHE
MOMEHTOB [IJIsl MPEJOTBPAILECHUS PAa3BOPOTa 3arOTOBKM OTHOCHUTENIBHO TOYKA A B
npoiiecce pe3anus. s 3Toro o6o3Ha4aeM IUIeUn 711 COCTABIISIONTUX CHIIBI PE3aHUS
P, u Py Touka npumoxenuss cocrtapisitomied cuibl pe3anus P, umeer
HEONpEIETICHHOE PacHoJioKeHHe. Mbl YCIOBHO MEPEHOCHM 3Ty COCTABIISIONIYIO B
touky O;. [Tnedo misa P, 0603naumm b. Jlns Py miedo a, i cwitet 3axxuma W tiiedo c.
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VpaBHeHHe MOMCHTOB JJIA HpeI[OTBpaH_IeHI/IH pa3Bop0Ta 3ar'OTOBKHA
OTHOCUTCIIBbHO TOYKHU A B HpOHCCC@ pCBaHI/Iﬂ HNUMECT BHU.
-K-P,-b-K-P,-a+W;-c=0
K-(P,-b+P,-a)

Orcroma: W, = ,H (4.7)
c

3nauenue ko3duirenta 3amnaca K onpezeneH Boime. K= 3.

CocraBnsionuye CUjIbl pe3aHusi paccuuTaHbl B pasnene 4.2.5.2.

Eciu cxema mna pacu€ra cuibl 3aXHMa CTPOUTCA MPSAMO Ha TMPOEKTE
MPUCTIOCOOJICHHUSI, TO MIPU U3MEPEHUH TIJIeY JIJIsl IOJICTAHOBKHU B YpaBHEHHE MOMEHTOB
(3) MOXHO HE MpUJIEPKUBATLCA MaciiTada n3o0paxkeHusi. Macirad aBTOMaTHYECKU
COKpATHUTCS TIPH PEIICHUM ypaBHEHUSI MOMEHTOB (4.7). B Hamrem npumepe (puc. 4.7)

a =14 mm, 6 = 117 MM, ¢ = 65,5 mm. IloxacraBnsieM HM3BECTHBIC 3HAYCHUS B

ypaBHenue (4.7):
3-(1697,72-117 + 754,54 -14
W; = ( )29581,53H
65,5
W3 — cuna 3aoccuma, neobxooumas Onsi npedOMEpaAwieHus pa3zeopoma

3a2omosku 1 omnocumenvno mouku A.

PaccmarpuBaem Ha Puc. 4.6 cnen dpessl 11 (ppe3a 3akanunBaer ppesepoBanue
3arotoBku). B Touke Oz mocTpoeH mnapamienorpamMm cui  (aHaJOTUYHO
napasuiesiorpaMmy Cujl, mocTpoeHHoMy B Touke O;). CocTaBistolne CUiibl pe3aHusi
Py P, Takoke cMenaroT 3aroToBKY B MPOIECCE pe3aHusl Kak 3To Obuio Juis ciena [
¢dpe3bl. Ho ux BimsiHEE MBI PaCCMOTPENH TIPH PEIICHUH YPaBHEHUN PaBHOBECHS CHII
(Hu(2).

Ecnou npenctaButh cebe B ATOM MOJIOKEHUU, 4TO (Ppe3a Havama paboTaTh, a
3aroTOBKa HE 3axara, BHJHO, 4YTO paBHOAEWCTByromas cwi R (ueHTp
napayienorpamma  Oz)CTpeMHUTCS  pa3BEPHYTh 3aroTOBKY, HO TeMepb YykKe
oTHOcUTENbHO omopbl 1. Touka paszBopora 3arotoBku — B (310 oOmias Touka ajis
3aroTOBKM 2 M YCTAHOBOYHOIO 3JIEMEHTa 1).

CocraBUM ypaBHEHHE MOMEHTOB /IS MPEJOTBPAILEHUS Pa3BOPOTa 3arOTOBKU

otHocuTenbHO TOukun B (cimex ¢pessr II). CocTaBiusoniyro CHIIBI PE3aHUS
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P, nepememiaem B Touky O3 . YpaBHEeHUE UMEET CIAEAYIOIUNA BU:
K-Py-e + K-Pp-d—=W,-g=0
K-(R,-e+P,-d)
g

Otcrona: W, = H (4.8)

st cuitbl Py iedo e = 83 M.
Jist cuitel P iedo d= 25 mwm.
s cumer W, mutedo g=26 mm.
Penraem ypaBuenue (4.8):

3.(1697,72-83+ 754,54 - 25)
Ws = 26

=18435,49H

Cuna W, HeobxoO0uma Ona npedomepawjenuss pazeopoma 3a20MOEKU
OmMHOCUMENbHO MOYKU B.

PaccmarpuBaeM pacu€THyl0 CXeMy Ha TJaBHOM BHJE HPUCIIOCOOJICHUS
(puc. 4.7). Ilpoektupyem Toukum O; u O, cinema I dpe3pl Ha oOpabaThIBaEMYIO
MOBEPXHOCTh jaeranu. [lomyuaeM IeHTp mapayjienorpaMma COCTABJISIONIAX CHIIBI
pe3anus Py u Py— touky O. PaBHozaelcTBYyOIIas 3TUX CHIT R;.

YcaoBHO mpencTaBiseM cede, YTO 3aroTOBKA B MPUCIOCOOJICHUN HE 3a)kaTa.
Torna cocraBnsromas Cuiibl pe3aHusi PhcMeniaeT 3aroToBKy B IPOIECCE PE3aHUS
BIIpaBo. J{Jis mpeaoTBpaleHusi 3TOr0 CMENIEHUsI MbI paccuuTany cuity 3axuma Wi o
ypaBHeHHIO (4.5).

Cocrapnsitoias CUIbI pe3aHus PyHanpaBiieHa Ha YCTaHOBOYHbIE 3JIEMEHTHI 6 U
7. CmernieHus 3ar0TOBKU B 3TOM HaIPaBJICHUU HE TIPOUCXOIUT.

PaBHOmelicTByIOImAss 3TUX JBYX CHWJI R; CTpeMHUTCS ONMPOKUHYTHh 3arOTOBKY
otHocuTesibHO Touku C (puc. 4.7). CocTaBuM ypaBHEHHS MOMEHTOB OTHOCHUTEIILHO
Touku C (ansa Ppnmedo m = 19 mm, ans Py miedo N= 8 mm, A cunbl Tpenus ks
wieyo | =20 Mmm):

- K-Pp-m + K-Py:-n-F,,5:1=0
Fmp5 = W5'fmp,
rae Ws — cuna 3asicuma, Heobxooumas 01 npedomepaujeHuss OnpoKUObl8aAHUs

3acomosku omuocumenvro mouku C (puc. 4.7);
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fups — KOIDPUIMEHT TpeHHs MeXIy 3aroTOBKOM M 3a)KUMHBIM 3JIEMEHTOM
(tabu. 12, ctp. 118 [16]). f,,5= 0,25.

Otcrona:

W, = K'(Px'n_Ph'm),H (4.9)
fmp5 ‘I
[ToncraBiisieM W3BECTHBIC 3HaYCHUS B ypaBHeHue (4.9).

W = 3(1037,49.8-75454:19)

i =-3621804H
02520

OTtpunaTesbHOE 3HAYEHUE CUIIbI 3auMa 3aroToBkH Ws MOIy4uiIoch NOTOMY,
4YTO PABHOJECHCTBYIONIAsl COCTABISAIOIIMX CUJIbl pe3anust P P, — R; HanpaBieHa Ha
YCTaHOBOYHBIE JIEMEHTHI MPHUCIIOCOOJIEHHS — MOCTOSIHHBIE onopsl 6 u 7 (puc. 4.6).
B nmaHHOM ciydae onpenenuTs NpeABapUTEIbHO HANPABICHUE PaBHOACHCTBYIOLICH
COCTaBISIIOIMX CWJIBI pe3aHuss R; rpapuyecku IOCTPOEHHMEM Ha CXEME He
MIPEACTABIISIETCS. BO3MOKHBIM. YPaBHEHHE MOMEHTOB, pPACUET BEJIMYMHBI CHIIBI
3akuMma Ws 1 ee oTpuLiaTeNIbHOE 3HAUE€HUE TI0KAa3aJIM, YTO ONPOKUIABIBAHUS 3aTOTOBKU
HE IIPOUCXOIUT.

Takum oOpa3om, pemenuem ypaaenmii (4.5), (4.6), (4.7), (4.8) u (4.9)

MOJYYHIIN CICAYIOIMNUE 3HAYCHMA CHUJIbI 3a’KUMa.:

W; =9054,48 H
W, =5093,16 H
W; =9581,53 H

W, =18435,49 H
Ws = - 3621,804 H.
JUist  pacuera 3aKMMHOTO  YCTPOMCTBAa MPHUCHOCOOJIEHUS  BbIOMpaeTcs

HauOoJIbIlIee 3HAYEHUE CWJIBI 3a)KMMa 3aroTOBKM B mpucnocoOnennu. Otcroma W

paBHa 18435,49 H.

4.2.7. Boibop  InemenHmapnoz0 U  KOMOUHUPOBAHHO20  3AHCUMHO20
ycmpoiicmea. Pacuem KoOMOUHUPOBAHHO20 3AHCUMHO20 YCMPOTICHEA
[Ipu BBIOOpE PJIEMEHTAPHOIO M KOMOMHHUPOBAHHOTO 3aKMMHOIO YCTPOWCTBA

YCTaHOBOYHO-32)KMMHOT'O MPUCTIOCOOIEHUSI OOBIYHO OPUEHTUPYIOTCS Ha BHIOPAHHBIM
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aHaJIOT TMPHUCIOCOOJICHUS WM AaHaJor 3aKUMHOTO YycTpoiictBa. KoHcTpykuuu
pa3MYHBIX BApUAHTOB 3AKUMHBIX YCTPOMCTB HUMEIOTCS B CHPABOYHOU H
TEXHUYECKON  JHUTepaType IO  NPOEKTUPOBAHHUIO  YCTAaHOBOYHO-3KMMHBIX
npucnocoOienunit (cMm. bubnuorpaduueckuii cnucok), a Takxke B Tpaduyeckoit
cucteme «Kommnac 3D».

Ha puc. 4.4 mnpeacrtaBieH aHajgor NPUCIOCOOJCHUs, KOTOPBIM OyaeT
MCIIOJIb30BaH ISl MMPOEKTUPOBAHMS YCTaHOBOYHO-32)KMMHOI'O TPUCTIOCOOICHUS ISt
00paboTKKM OCHOBaHUs Kopityca nommunuuka (puc. 4.1). Ha puc. 4.8 npencrasieHa
KOHCTPYKLHUSI CIPOEKTUPOBAHHOTO YCTaHOBOUYHO-32)KUMHOTO MPUCHIOCOOIEHUS IS

00pabOTKH 3a7]aHHOM JIeTaIN — KOpITyca MOAIINUITHUKA.

e
%

Puc. 4.8. IIpoekT ycTaHOBOYHO-3KMMHOTO MPUCTIOCOOJICHUS 7151 (hpe3epOBaHUsT OCHOBAHUS

KOpIyca MOJIIMITHUKA

Cnoco0 YCTAaHOBKH 34rOTOBKH B HpI/ICHOCO6JIeHI/I€ HO,Z[pO6HO OIIMCaH B

pasnene 4.2.5. PaccMOTpUM 32KUMHOE YCTPOMCTBO MPUCTIOCOOICHHUS.
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DNeMEHTapHbIMU 3aKUMHBIMH YCTPOMCTBAMH TPHUCIIOCOOJICHUS SIBISIFOTCS
Ttapenku 1 m 2 u peiyary 3 u 4. KOHCTpYKIMS TapesnoK MO3BOJISIET PALMOHAIBHO
UCIOJIb30BaTh MOBEPXHOCTH (DJIAHIEB, UMEIOIIMX JOCTATOYHO OOJIBIIOE OTBEPCTHUE
Ha OOKOBBIX CTOpPOHAxX JAETal, a TaKXKe PacCPeOTOUYUTH 3KUMHOE YCUJIHE IO
noBepxHocTu  (prmanneB. I[loBopoT peluaroB OTHOCUTENBHO oOcelt 5 U 6
OCYUIIECTBJISIETCS. C TOMOINBIO ceper 7 u 8§, YNpaBiIIeMbIX KOPOMBICIOM 12.
Ilepemenienne Kopombiciaa yepe3 cucremy peiaroB 9 m 11 wm ceperu 10
OCYIIIECTBJISIET IPUBOJI MPUCITOCOOeHUs 13. DIIeMEeHThI 3a)KMMHOTO YCTPOUCTBa 3, 4,
5,6,7,8,910 u 11 npeactaBiasroT coO0OH MIAPHUPHO-PhIYAKHOE KOMOUHUPOBAHHOE
3KMMHO€E YCTPOWCTBO.

KoMmOvHupoBaHHBIE  3a)KMMHBIE  yCTPOHWCTBA B MPHUCIOCOOICHUSX
HCIIOJIb3YIOTCH:

— JUTSl YBEJTMYEHUS CUJIbI 3KHMa 3aTOTOBKH;

— W3MEHEHUS BEJTMYMHBI X014 33)KUMHBIX 3JIEMEHTOB TIPUCTIOCOOJICHHS,;

— M3MEHEHUS HAIIPaBJICHUS CUIIbI 3a)KUMA;

— JUIsl YMEHbILIEHUS Ta0apUTOB 38)KMMHOTO YCTPOUCTBA;

— JUISL  CO3MIaHWs  HAWMOOJBIMMX  yIOOCTB  YOPABICHHUS  3aKHUMHBIM

MEXaHU3MOM MPUCTIOCOOICHHUS.

B Hamem cirydae Mbl HCIIOJIB30BaId KOMOMHUPOBAHHOE 32KMMHOE YCTPOMCTBO
KaK MEXaHU3M-yCUIHTENb (cruia Q Ha MPUBO/IE MPUCITOCOOICHUS OyIeT 3HAUUTETHLHO
MEHbIIIE, YeM cuiia 3akuma 3arotoBku W) u miis yao0cTBa pacnoioKeHUs: TPUBOIa
IPUCTIOCOOJICHHUS.

Ham mpencroutr paccuuTaTh IMMIAPHUPHO-PHIUAXKHOE KOMOWHHUPOBAHHOE
3KMMHOE YCTPOMCTBO M BBIOpAaTh MPHUBOJ MpuCTocoOsieHrs. Pacdé€r 3a)KMMHBIX
YCTPOMCTB PAa3JIMYHbIX KOHCTPYKUMW mpuBereH B [6]. OcobeHHOCThIO pacuéra
3KMMHBIX YCTPOMCTB B YKa3aHHOM CIIPABOYHHKE SIBJISIETCS TO, YTO TaM 3aJal0TCs
cwiod Q Ha mMpuUBOJAE MNPUCIOCOONEHUs, a 3aT€M pPACCUMTHIBAIOT CHIIy 3a)KMMa
3aroToBKU (B CIpaBOYHHKE [6] oHa oOo3HaueHa OykBoii P). B Hamiem ciydae mbI
paccuuTanu Ccuily 3axuma 3arotoBku W, HeoOxomumyro Isi  oOecriedeHus
HEMOJBM)XHOCTU 3arOTOBKH B IPOIIECCE pe3aHusl, U TENepb HaM HY>KHO PaccuMTaTh
CUJIY Ha IITOKE MPUBOJA MPHUCIIOCOOJICHHUS.

31



AHanmu3 pacuy€THOM cXeMbl JUIsl OompeleseHust cuiibl 3axkuma (paszgen 4.2.5.)
Mokasaj, 4To B HauOoJiee HEOJIAronmpusTHOM IOJIO)KEHUHM HaXOAUTCA 3aroToBka [
(puc. 4.7), Tak KaKk COCTABJISIOIINE CUJIBI PE3aHUSI CTPEMSITCS CABUHYTh M Pa3BEPHYTh
3Ty 3arotoBky. Cuna 3axxuma W, HeoOXxoaumasi Uisl MPEAOTBPALICHUS! CMEIIEHUS U
pa3BOpOTa 3aroToBKH, B HamieM mnpumepe paBHa 18435,49H (»to Hambomblee u3
BCEX 3HAUYEHUI CHUJIbI 3a)KMMa, MOJIYYEHHBIX MPU PEIICHUH YPAaBHEHHH paBHOBECHUS
3aroTOBKHU B mpouecce pe3anus). st 3aroroBku Il Mbl mpuHUMaeM Takyro ke CUITy
3aKMMa 3aroTOBKH, TaK KaK CIPOEKTUPOBAIM CHUMMETPUYHBIN JBYXPBhIUaKHBIM
LIAPHUPHBIIA MEXAHU3M-YCHIIUTEb.

Ha puc. 4.9 nokaszana pacuérHasi cxema Jjs onpezaeneHus cuibl Q Ha mpuBoje
npucnocoOsnenus. [Ipou3BoMM MociaenoBaTeNbHbI PAcuéT CIEAYIOIUX MPOCTHIX
3KUMHBIX JIEMEHTOB MPUCTIOCOOJICHUS: pbIyara 3, cepsru 7, peruara 9, ceporu 10 u
pbryara 11.

1. Pacuer poruara 3 (puc. 4.8, puc. 4.9).

Cuny 3axuma 3arotoBku W Tapenkoi 1 mpuBoaum Kk ocu Tapenku. Cuiny Ha
MPOTUBOMOJIOKHOM IIIeue phiuara 3 ob6o3HawaeM Q;. OOo3HauaeM Ha YepTexe
npucnocodnenus teun l; u |, peraara otHocuTensHO Toukm O;. B mpakTudeckux
pacy€rax BeTWYHHBI CUJIbl Q; pbIYaroB MOKET OBbITH MPUMEHEHA NPUOIMKEHHAS U
obmiast s Bcex ciaydaeB ¢opmylia, B KOTOpPyH BBeAEH Kod(pduiueHT 7,
YUHUTBIBAIOIIMI TOTEPU OT TPEHUS HA OCM M HA y4dacTKaX, BOCIPUHUMAIOIIUX U
nepepatromx cuiibl W u Qi YpaBHeHHe MOMEHTOB OTHOcHTeNbHO ocu O Oyxaer
VMETb CIIENYIOIINHN BUL:

W-ly = Qy-l27 (4.10)
rae W — cuna 3axuma 3arotoBku. B Hamem npumepe W = 18435,49H.

l; u |, — mneun peruara. [lneun peruara MOKHO M3MEPHUTH MPSMO HA YEPTEKE
WIM TPOEKTe NPOEKTHUPYEMOTo mpucnocodneHus. Macmrabd u300paxkeHus
MPUCIIOCOOJIEHHSI, HAa KOTOPOM COCTaBIISIETCS pacu€THas CcXema, MOXXHO He
YUHUTBIBATH, TAK KAaK IIPHU MOACTAHOBKE 3HAUEHUI JUIMH IJIEY B YPaBHEHHUS MOMEHTOB
MacmTad M300pa)keHUs B OTUX YpaBHEHUSX COKpallaercs. B Hamem npumepe

= 1,=77 Mmm.
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g S0XUM 3020M0BKY

Puc. 4.9. Cxema 1t pacuera KOMOMHUPOBAHHOTO 38KUMHOTO YCTPOMCTBA MPUCTIOCOOTICHHUS

Koaddunuent # moxxuo npunsats no tabnunam A u b. [ctp. 175, 7]
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Ta0muma 4.2
3HaueHus1 KOAPPUITMCHTA TOTEPh OT TPECHHUS 7 B MAPHUPAX U Ha yIacTKax

phIYaroB, BOCIPUHUMAIOIINX U nepenaronux cuibl Q u W

A. Jlas npuxeamos ¢ KOHCMPYKMUBHbIM UCNOAHEHUEM NO puc. 1—7

Kosdpu-
LHeHT, y9u-
THIBAIOLH I
norepH oOT

mo n | 12 | 14 I 16 | 1.8 , 2,0 } 2.2 ] 2.4 | 26 | 28 ] 30 | 32 | 34 | 36 | 38 | 40

Iy

!

0,95 0,88 10,75 | 066 | 0585| 0525| 0,48 | 044 | 0.405

0,375| 0,350/ 0,33 | 031 [ 029 | 0,28 | 0,265
0,90 0,925] 0,795{ 0,695 0,62 | 0,553f 0,505( 0,465{ 0,43 | 0,40 | 0,37 | 0,35 | 0,33 | 031 | 029 | 028
0,85 0,98 | 0,84 |0,735( 0,655 0,59 | 0,5635] 049 | 045 | 0,42 | 0,39 [ 0,37 | 0,35 | 033 | 0.31 | 0.295
0,80 1,04 | 0,895) 0,78 | 0,695 0,625] 0,57 | 0,52 | 048 | 0,445| 0,415{ 0,39 | 0,37 | 0.35 | 0.33 | 0.31

b. [laa npuxeamog ¢ KOMCMPYKMUBHbIA UCOAHCHUCM no puc. 8 u 9

Kosdbu- 1y
LOHeHT, Y4H- T
[ ThiBarowHil

ToTepH OT ; o ¢ o«

AN I | 28 | 26 | 24 | 22 l 20 | L8 | 16 | 4 | 12 | 1o
0.95 1,40 1,43 1,45 1,49 1,53 1,58 1,63 | 1,71 1,80 | 1,93 | 2.12
0,90 1,48 1.51 1,54 1,67 1.63 1,67 1,73 | 1,80 | 1,9 | 2,04 | 222
0,85 1,57 1,60 1,63 1.67 1,71 1,76 1,83 | 1,91 | 2,02 | 2.16 | 2.36
0,80 1,67 1,70 1,73 1 1,82 1,88 1,95 | 2,03 | 2,14 | 229 | 250
Ilpn onpejeNleHWH 3HAYEHHd MCXOAHOTO YCHAHA Q NPHHATHI dopmyns Q = P .;_ 1 (s

1 1

I+ 1
puc. 1-7) u Q = T-l‘;]- (ana puc. 8 u 9). Ima moGoro gpyroro aHaucHus P TabaHunbe

AAaHHBIE YMHOMKAIOTCSl HAa 3aJaHHYIO BEJTHUHHY CHAM P.

[Tpuaumaem n= 0,95.

W3 ypaBuenus (4.10): Q=W- l, , H
577
[ToxcraBisieM U3BECTHBIC BEJTMYHUHEI B 3Ty 3aBUCUMOCTb:
Q, = 184394977 19405781
77-0,95
2. Pacuer cepbru 7 (puc. 4.8, puc. 4.9).
Jlns pacuera cunbl Q, CTpOMM TPEYrojJbHMK CHJI ¢ yriaom o = 18°,

JNEUCTBYIOIIUX HA CEPBIY 7. YpaBHEHHME CWII ISl CEPbIM UMEET BUJL:

Q2=2:Q;-tg(a+p) (4.11)
II€ o — yrojl HAKIOHAa CEPbIM B 3aXAaTOM IOJOKEHUM 3arOTOBKH, IPa.

CoracHO uepTexy MPUCIIOCOOICHHUS B HAIIIEM ITPUMEPE YToJI HAKJIOHA Cephryl paBeH 18°.
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f — NOTONHUTENBHBIN YTOJ K YTy HAKJIOHA CEPbIU O, YUYUTHIBAIOIIUN TOTEPH

OT TPCHH: CKOJIBKCHUA B INIAPHUPAX CCPbI'H, I'pal.
. d
S = arcsin (E)’

riae d — quaMeTp oceld MapHUPOB U OTBEPCTHUS CEPBIH, MM,
L— paccTostHrEe MEXIY OCSIMH CEPBIU, MM.

B mamrem cirydae coryiacHo yeprexy npucrnocoonenus: d= 14 mm L = 77 mm.
. d
Takum obpaszom, £ = arcsin (E) =10,48°

[ToxcraBisieM U3BECTHBIC 3HAYCHUS B 3aBUCUMOCTH (4.11):

Q, = 19405,78-t9(18°+10,48°) = 10527,71H

31ech Mbl BUAMM, HACKOJIBKO 3((EKTUBHO MPUMEHEHHE KOMOWHUPOBAHHOTO
3a)KMMa B MIPUCIIOCOOICHUH, TTO3BOJIUBIIETO TaK CYIIECTBEHHO CHU3UTH CHITY 3KHMa
IBYyX 3arotoBok. ClieoBaTeIbHO, MBI CMOXKEM BBIOpaTh 00Jie€ SKOHOMUYHBIN
MIPUBOJ] PUCTIOCOOICHUSI.

3. Pacuer prruara (puc. 4.8, puc. 4.9).

O06o3naunM Ha pacuetHo cxeme (puc. 4.9) cuibl, NEHCTBYIOIIME HA 3TOT
poraar Q, u Qs, u mwieun Iz u l4. CocranseM ypaBHEHHE MOMEHTOB JIJIsl 3TOTO phlyara
OTHOCUTENBHO TOUKH O,. OHO UMEET CIAEAYIONIUN BUI:

Qz-l3=Qsl4n (4.12)

rae Q, u Q3 — cubl, IEeHCTBYOIME HA phiuar, H,

I3 u |, — mneuwn peruara. B mamewm cirygae: I3 = 1, = 22 mwm.
7 — K03 PHUIHMEHT, YIUTHIBAIOIINN TTOTEPH OT TPEHUS B IAPHHUPAX.

[IpuaumaeM ero paBHbIM 0,95.

W3 3aBucumoctu (4.12):
13
Q3 =0Q, T H
4°1M
[ToxcTaBiisieM U3BECTHBIC 3HAYCHHUS B 3aBUCUMOCTH (4.12):

10527,71- 22

- —11081,80H
Q3 22.0,95

4. Pacuer cepwru 10 (puc. 4.8, puc. 4.9).
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Ob603nauum cunsl Q3 u Qq, neiicTByromue Ha cepbry 10, Ha pacyeTHON cxeme
(puc. 4.9). O603HAUNM YTOII 01 B CUIIOBOM TPEYTOJIBHUKE JUIS 3TUX CHJL. ; B HAIIEM
ciryyae paBeH 23° (u3MepseM 3TOT Yroj Ha 4epTexe npucrnocodnenus). 13 cuinoBoro
TpeyroJbHUKa:
Q= &o, H (4.13)
c0s23

[ToxcraBisieM U3BECTHBIC 3HAYCHHUS B 3aBUCUMOCTH (4.12):

~11081,80

=12045,43H
0,92

Qy

6. Pacuer peryara 11 (puc. 4.8, puc. 4.9)

O603naunM cwibl Q4 1 Q, IelcTByOIME HA phIYar, U Tuiedd 3tux cuil ls u lg
oTHocuTenbHO TOYKKM O3 Ha pacuétHod cxeme (puc. 4.8). CocTtaBUM ypaBHEHHE
MOMEHTOB CHJI, IEHCTBYIONIUX HA phIUar, OTHOCUTEIHHO TOUKH Oj!

Q-ls = Qls-y (4.14)

rae: Q — cuia Ha mToKe MpUBOJa MpucnocooieHus, H;

Is 1 ls — meun peraara. B vamewm ciryuae: |s = 22 mwm, lg = 44 mwv;
7 — KOO(POUIMEHT, YIUTHIBAIOIINN TIOTEPH OT TPEHHSI B IIIAPHUPAX phlyara.

[Tpunumaem 77 = 0,95.

W3 3aBucuMocty (4.14): = Q, .Ii, H

| 61
[ToacTasnsiem N3BECTHBIC BETUYHHBI B 3Ty 3aBUCHUMOCTb:

Q=12045,43- _2 6339,7H
44.0,95

i)

Takum ob6pazom, mist oOecriedeHHsT HEMOJBUKHOCTH 3arOTOBKH B IPOIECCE

pe3aHus cujia Ha MPUBO/IE MPUCIIOCOOICHUS JOJDKHA ObITh He MeHee 6339,7 H.

4.2.8. Pacuem XapaxKmepucmuk MeXanu3upo8anHo2o npusooa
npucnocoonenus. Boioop mexanuzupoeannozo npugooa npucnocodnenus

PesynbraTel pacu€ToB KOMOMHHPOBAHHOTO 3aKMMa CIPOEKTHPOBAHHOTO
npucnocoOienus (pazzgen 4.2.6) mokasaau, 4yTo Ui 00€CIeYeHHs] HETOABMKHOCTH

OI[HOﬁ 3dI'OTOBKH B IIPOLECCCC PpC3aHUA CHUJIa HAa IITOKC IIPHUBOJA HpI/ICHOCO6JICHI/I}I Q
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noykHa ObITh paBHa 6339,7 H. J{ns 3akuMa BTOPOU 3arOTOBKH IPUHUMAEM TaKOE Ke
3HaueHue. Takum oO6pazom cmiia Q Ha mpuBoe Oynet paBHa 12679,4 H.

Ham npencrout BbIOpaTh OJMH W3 BHUJAOB MEXAHU3WPOBAHHOTO MPHUBOAA:
TUAPOIVIIHH]IP WA THEBMOIIMIIAHIP.

['unpaBnuyeckuid TPUBOA MPUMEHSAETCA Uil OOECHEYEeHHs] JIOCTATOYHO
OOJNBIIMX CHUJT 3aKMMa 3arOTOBKM B TMPHUCHOCOOJICHHMM M PACCUMTAH HA JIABJICHUSA
Macna B mumHape ao 16 Mlla. Ha npakTuke naBieHue macia B LWJIMHIPE HE
nokHO TipeBbimath 10 MITa.

JlaBnenue pabGodero Tejga — BO3AyXa B IHEBMOIWIMHAPE HE JOJHKHO
npesbimath 1 MIla. Kak npasuiio, ero npuaumarot pasisiM 0,4+0,6 MIT1a.

Jlist 3aKkperyieHus Jietainu padodee Teslo MOCTYNAaeT B OECIITOKOBYIO MOJOCTh
HWIMHAPA, TIO3TOMY COOTHOIICHHE MEXJIy CHJIOH Ha IITOKE MPUBOJAA
MIPUCIIOCOOJICHUS, TaBICHMEM paboyvero Tejia B MIIMHAPE MPUBOAA MIPUCIIOCOOICHUS
¥ TJIAaBHBIMH pPa3MEpPHBIMH T[apaMeTpaMu IWIMHIpPA BBIPAKACTCSA CIEIYIOIICH

3aBHCHUMOCTBIO:
2
Q=p-Z2 .y H (4.15)
4

rae Q- paccurTaHHas cujia Ha IITOKE MpUBOAa npucrocodneHus, H;

p — naBieHue padoudero tena B umianHape, MIla;

D — nuameTp nopiHs UUIUHAPA, CM;

1N — KO3 PUIIUEHT MOJE3HOTO ACHCTBHUS.

[Ipy mnpoekTHpOBaHMHM MPUBOAA MPHUCHOCOOIEHUS IO KOHCTPYKTHBHBIM
coOOpakeHUsIM ObUT MIPUHAT IUJIUHIP ¢ AuameTpom nopirHs 80 MM (8 ¢M),coriacHo
crangapty UCO 6020/2 DIN 24554 (npunoxenue 7)

W3 3aBucumoctu (4.15):

p= ‘;'Q , MIla
7-D?-17-100

B sty 3aBucumocts cuny Q moxacramisiem B H, mosromy miis moiydyeHus
pesyaprara B Mlla B 3HameHnarens BBoauM jgenutens 100 (IMlla = 100H/cm?).

PemaeM 310 ypaBHeHue:
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o 4.12679,4
314-8°-.0,9-100

= 2,8 MIla

Pacuér napneHus B UMJIMHIpPE MOKA3all, YTO MPUBOJI MPUCTIOCOOICHUS AOTIKEH
ObITh THApaBIMYecKuM. [ToaTOMY BEIOMpPAaEM THAPOITUIUHIP.

Ha wd4eprexe mnpucnocoOneHuss HEoOX0AUMO OOpaTUTh BHUMaHUE Ha
KOHCTPYKIIMIO TOPIIHS, TOKa3aHHOIO Ha 4YepTexe B paspese. [uameTpbl mOpmHA U
IITOKA JIOJDKHBI COOTBETCTBOBATH BBIOPAHHBIM, KOHCTPYKIIMW TIOPIIHS M IITOKA,
YIUIOTHEHUW JIs 3JIEMEHTOB IWJIMHPA JOJKHBI OBITh BBIOpPAHBI MO CHPABOYHOM

JUTEpaType I TUAPOLMIMHAPOB.

4.2.9. Oghopmnenue uepmensrica npucnocoonenus

[Ipu BBIMNOJHEHWH KYpPCOBOIO MPOEKTAa MO MPOEKTUPOBAHUIO YCTAHOBOYHO-
3KMUMHOTO TPUCTIOCOOJICHUS B YY€OHBIX IIEJISIX MPUHATO COBMEIIEHHUE COOPOYHOTO
yepTeka u ueprexa oOIIero Bua.

[Io cOGopouHOMY YepTeX Yy MOXKHO NPEJICTaBUTh B3aUMOCBS3b COCTaBHBIX
gacTeil W cmocoObl coenwHeHus gAetaneir. CocTaB W3AENUS  ONPEACIISICTCS
cnenudukarmeit (pazaen 4.2.10 metonuueckux ykazaHui).

Ha c6opounom yeprexe 0003HAYAIOTCS:

— HOMEpa MO3WLIMM  JeTajed W  JAPYrHUX  COCTABHBIX  4YacTEu
CIIPOEKTUPOBAHHOTO TpHucnocoOiaeHusi. OHM yKa3bIBAIOTCS Ha IMOJIKAX
JMHUI-BBIHOCOK, TMPOBOJUMBIX OT H300paKEHW COCTAaBHBIX YacTel
(I'OCT 2. 109 —73 «Enunas cuctema KOHCTPYKTOPCKOM JOKYMEHTALIUH.
OcHoBHBIE TpeOoBaHUA K uyepTexkam»). KpaTkue cBeeHHs O HUX
YKa3bIBAIOTCS B CIICTIM(PUKAIINH;

— JIONyCTHMbIE OTKJIOHEHHUS (GOPMBI M PACIOJOKEHUS] TMOBEPXHOCTEH
JeTane Juisi UMX KOHTpOJIA B TIpolecce COOpPKU MIPHUCHOCOOJICHUS
(mamHBIE 00 OTKIOHEHUSX (OPMBI U PACIOJOKEHUS  MOTYT
OrOBapUBATHCS B TEXHUYECKUX YCIOBHUAX HA MOJIE YePTEXkKa).

Ha c6opodHOM yepTeke mpoCTaBIIAIOTCS CIEYIOUIUE Pa3MEpPhI:

— rabapuTHBIC pa3Mepbl, OMNPEACISIONINEe TPEAeTbHbIE  BHEUTHUE
(BHYTpEHHHE) OYepTaHUS TIPUCIIOCOOICHMUS,
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— pa3Mephbl CONpSATaeMbIX 3JEMEHTOB JETajeil, KOTOpble 00YCIaBINBAIOT
XapakTep COSANHEHUS — TOCAKY;

— pa3Mepbl 3IEMEHTOB JeTallel, KOTOPbIE BBITIOJHSIOTCSA B MPOLECCE WU
nocJje cOOPKH MPUCTIOCOOIECHUS.

Ha cbopounom yepTexe yKa3bIBalOTCS:

— Texuuueckue TpeOOBaHMA UM  TEXHUYECKUE XApPAKTEPUCTUKU B
cootBeTcTBUM ¢ ['OCT 2.316-2008 «Enunas cucteMa KOHCTPYKTOPCKOM
nokyMeHTanuu. [lpaBuna  HaHeceHHs  HAJNHUCEeH, TEXHUUYECKUX
TpeOoBaHUM © Tabmui Ha Tpaduyeckux gokyMeHTax. OOmue
nosiokeHus». (Pekomenaanuy mo BeIOOPHI TEXHUYECKUX TpeOOBaHUN U
TEXHUUYECKMX XapaKTECPUCTUK JaHbI B METOIUUCCKUX YKa3aHUsX [14])

Yepréx o01Iero Buga oToOpakaeT KOHCTPYKLUIO MPHUCHOCOOJIEHHS] BO BCEX
nonpoOHocTax. [lo TakoMy 4dYepTexy MOXKHO BBISICHUTH HE TOJBKO paboTy
KOHCTPYKLIMHU, B3aUMOJICHCTBUE U CIIOCOOBI COCAMHEHMsS AeTajeil, HoO u (HopMy Tex
JeTaneil, KpoOMe CTAHJIAPTHBIX, HA KOTOpPbIE MOTPEOYETCS BBIMNOIHITH OTHEIbHBIC
yepTexu. To ecTb YepTEX BBIMOIHSAETCS TaK, YTOOBl MO HEMY MOXKHO OBLIO
BBITIOJIHUTh BCE YEPTEXKU JAeTalied W COOPOUHBIX €IUHUIl 0€3 IOMOJHHUTENbHBIX

Pa3bICHEHUM.

4.2.10. Odghopmnenue cneyugpuxayuu coopounozo uepmensica
npucnocoodenusn
Crenupukanus — T0KyMEHT, COJEpKaIIHii TIepedeHb BCEX COCTABHBIX YacTeH,
BXOJSILIMX B CHpOeKTUpoBaHHOe mpucnocobnenue. CormacHo crangapty ['OCT
19.202 - 78 «Cneundukarusa. TpeOoBaHHS K COJEPXKAHUIO U ODOPMIICHUIO»
cnieruUKaIus BBITIOTHACTCS B BUE TAOIUIBI HA OTACIBHBIX JIUCTax popmara A4.
[Ipu BBIMOTHEHHH KYpCOBOTO MPOEKTA crenupukaims A0HKHA COCTOSATH
OCHOBHBIX pa3zaenoB, pacHoJaraloIIuXcs B CAEAYIOLIEH MOCIe10BaTEIbHOCTH
— JIOKyMEHTalus;
— cOOpOYHBbIEC STUHUIIBI;

— JeTanu;
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— CTaHAAPTHBIC U3,
— TMPOYUE U3IECTHA.

B pasnen «JlokymeHTanus» COOPOYHOTO HepTeka MPUCIOCOOTICHUS BXOIUT
COOPOYHBIN YePTEK MPUCIIOCOOTICHUS.

B pasmen «COopouHbIe €AWHUIIBDY BHOCITCS COOpOYHBIC eAMHUIILL. [Ipm
NPOEKTUPOBAHUM MPHUCHOCOOJIEHHS] O3TO 4Yalle BCEro IHEBMAaTUYECKUH WU
rupaBauyeckuid  npuBoa. Ilpu o00o03HaueHMM TPUBOAA MTPUCHOCOOJICHUS B
cnenu@uKauyu  CIeAyeT TMPUACPKUBATHCS CIACAYIOMUX CXeM O0003HAYCHHS,
pekomengoBaHHbIX ['OCT 15608-81 «IIHeBMOIMIUHIPHI TOPIIHEBLIE. TeXHUUECKHE
YCIOBUSD» M TEXHUYECKOM JOKYMEHTAalMM TrojoBHOM opranmsauuu Pocl'mapoTex
«Cxema o00O0O3HAUEHUS THUAPOIUIUHAPOBH(TIPU KypCOBOM TMPOCKTUPOBAHUH H
BBITIOJIHEHUU PaOOThI IOMYCKAETCsl YIPOIIeHHAs cXxemMa 0003HAYCHMUS).

CxeMbl 0003HaYEHUST THEBMOIWJINHAPOB U THAPOIUIHHIPOB.

Mogens nuaMHApa — IMaMeTp MOPIIHS X XOJ MOPUIHS.

Hanpuwmep: [TueBmormmuuap I — 100x50;

IMunpormmmunp 'L — 100%50;

B pasnen «Jletasin» BHOCSTCS BCE JI€Talld MPUCIOCOONEHUs, KpOMe
CTaHJAPTHBIX U3/ICIIHM.

B paznene «CtannapTHbIe U3IENHSD) 3aITUCHIBAIOTCS U3AEIIUS, BBIIOIHIEMBIE T10:

— MEXIOCYyJapCTBEHHBIM CTaHIAApPTaM;
— TOCYJapCTBEHHBIM CTaHIAPTaM;
— CTaHaapTaM NpeanpUsTUsL.

B nmpenenax KkaxmoW KaTeropuud CTaHAAPTOB 3alUCh PEKOMEHIYETCS

OPOU3BOAUTH MO TpynnaM H3JAeNui, OOBEJUHEHHBIX MO HUX (YHKIHMOHAJIHLHOMY

Ha3HAYCHUIO (HapUMep, KPEMEXHbIE U3JENHs, KOJIbLA U T.1.); B IPEAeNiax KaKIou

rpynmnsl — B ajadaBUTHOM TOPSJAKE HAUMEHOBAHUW W3JeNnuid (Hampumep, s
KPEME&KHBIX W3MECTUNA — OOJITHI, BUHTHI, TaWKW, NIAObI, MTIMHTHI, IIIMOHKH,
mTUTHI); B Tpenenax KakJIoro HAWMEHOBAaHUS — B TIOPSAJIKE BO3PACTAHUS

o6o3HaueHut cranmaptoB (1.e. HomepoB ['OCT, T'OCT P, crangaptoB

OpEeNnpusaTHsi); B Tpelenax KaxAoro O0O0O03HaueHWs CTaHaapTa — B TOpSKe
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BO3pacCTaHMUs OCHOBHBIX MapaMeTpOB WM pa3MEpPOB U3JENUs (HApUMeEp, s
otHocsmuxcs K ogHoMy ['OCTy 0osiTOB, UX pacrmoyiaratoT B MOPsIKE BO3pacTaHUs
IMaMETPOB, a B Ipelenax OJHOTO JAUamMeTpa — B NOPSAJKE BO3pACTaHMs UX JUIMH:
M3x10; M3x12; M4x8; M4x16 u T.I[.).

B pasznen «llpoune wu3nenus» BHOCAT U3JAENHUSA, HNPUMEHEHHBIE 110
TEXHUUYECKUM YCIOBUAM. [Ipu MpoekTHpoBaHMM NPUCIIOCOOIEHUS 3TOT pas3zael, Kak
MPAaBHUJIO, HE UCTIOIB3YETCS.

3anoJiHeHUE CTOJIONOB Ta0JuIl CTIeU(UKAIIUHN.

B cronbue «®opmar» ykasplBaroT (OpMaThl TOKYMEHTOB, 3alMCHIBAEMBIX B
cronbue «OOo3Hayenue». Tak Kak B  KypCOBOM IIPOEKTE  JETAIMPOBKA
IPUCIIOCOOJIEHNs HE BBINONHAETCA, cToj0en «PopMar» 3amoiaHSIETCsl TOJBKO AJis
pasnena «/lokymeHnranus» (mumerca «CoOopounslid uepTéx» u «lloscHurenbHast
3aITACKaY).

B cronbue «3oHa» yka3piBaeTcsi 0003HAUEHHE 30HBI, B KOTOPOM HAXOAWUTCS
HOMEp MO3UIUH 3alIUChIBAEMON cocTaBHOW yacTu. IIpaBuia pa3ouBKy mosst yepTexa
Ha 30HbI H310keHbl B ['OCT 2.104-2006 «EnuHas cuctemMa KOHCTPYKTOPCKOM
nokyMeHTauu. OcHoOBHble Haanucu». Crtonbden «30Ha» 3amoJHSAETCS AJi1 OYEHb
CJIOKHBIX U HACBIILIEHHBIX 0003HAUEHUSIMU YEPTEXKEH.

B cronbue «Ilo3» yka3pIBaloTCS TMOPSIKOBBHIE HOMEpa 3JIEMEHTOB
IPUCIIOCOOJIEHNS — IeTalel Niu COOPOUHBIX €ANHHIL.

B cronbue «OO6o3HaueHue» yKa3plBalOT OO0O3HAYEHUE 3aNHCHIBAEMBIX
JOKyMeHTOB. B KypcoBoil unmu pacueTHO-rpaduueckoii paboTe 3TOT CToJOell
JIOITyCKAETCs HE 3aIOIHSITh.

B cronbue «HammeHnoBanue» B paznene «JlokyMeHTanus» yKa3bIBalOT
Ha3BaHUS JOKyMEeHTOB («COopouHblii ueprex», «llosicHUTENbHAS 3amHCKay);
HauMEHOBaHHE W O00O03HAaYeHHE COOpPOUHBIX €AVHMI], HAUMEHOBAaHHUE JIETaJeH,
HAUMEHOBaHME M OOO3HAUYCHHE CTAHJAPTHBIX MW3AETUN B COOTBETCTBHH CO
CTaHJapPTaMHM JIJISl STUX U3AETU, IpOYne U3 — B COOTBETCTBUU C IOKYMEHTaMU
Ha 3TU U3/EINS.

B cronbiie «Kom» ykaspiBaeTcs KOMMYECTBO Ka)XJAOW M3 COCTABHBIX YacTeu

MIPUCTIOCOOJICHHS B pacueTe Ha OJIHY €AUHUILY MTPUCTIOCOOTICHUSI.
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B cronbue «llpumedanmey yKa3pIBalOTCS JOTIOJHUTEIBHBIC CBEICHHS,
OTHOCSIIMECS K 3aITUCAHHBIM B CHIEIU(DUKAITUIO U3ICITHSM.

[Tocne kaxmoro pasaena cnelupuKaly HEOOXOJUMO OCTaBIATH HECKOJIBKO
CBOOOHBIX (PE3EPBHBIX) CTPOK JJIS TOTIOJTHUTEILHBIX 3aIUCEH.

[Ipumep 3anosnHeHus crielUPpUKALIMK PUBEJIEH B MPUIOKEHUU 4.

4.2.11. Kpamkoe onucanue pabomul npucnocoodienusn

B kpatkom omnucanuu pabOTBl MPUCHOCOOIEHUS HEOOXOOUMO YKas3aTh:
YCTQaHOBKY 3arOTOBKM B IPHCIIOCOOJICHUH, pPAa0OTy 3aKMMHOIO YCTPOMCTBa
IOPUCTIOCOOTICHUST TIPU 3aKMME JeTald W MpU TMpPEeKpalieHud paldoThl MPUBOJA
npucnocoOnenus. OnucaTh Ha3HaueHUE M pabOTy BCIIOMOTATENbHBIX YCTPOWUCTB
NpUCHOCOOICHUs. A TaKkKe DJEMEHTHI JJIS OPUEHTHPOBAHMS NPUCIOCOOJTICHUS Ha

CTaHKEC.

Ilpumeuanue:

B Yactu 2 wmeroanueckoro mnocobusi «lIpoektnpoBaHHe yCTaHOBOYHO-
3)KUMHOTO TMPUCIIOCOONIEHUsT JUIsi 00paOOTKH 3aroTOBOK» TMPUBEACHBI MPUMEPHI
TOYHOCTHOT'O pacyé€ra MPUCIOCOOJIEHUsI MO BCEM TPEM KOOpPAMHATAM 33JaBacMbIX
pa3MepoB pacCMAaTPUBAEMOI MOBEPXHOCTH U CHUIIOBOM pacuy€T MPHUCIOCOOJIEHUS s
(dpe3epoBaHus, pacTa4YMBaHUs OTBEPCTHSI, TOKAPHON 00pabOTKHU AETaH, a TAKKE IPU

UCIIOJIb30BAHUU JAPYTHUX 38KUMHBIX YCTPOUCTB U MPUBOJOB MPUCTIOCOOJICHU.
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2.

HNPUJIOXKXEHHUE 1

MMWHOBPHAYKH POCCHUU
denepalibHOE TOCYAAPCTBEHHOE OIOPKETHOE
o0pa3oBaTenbHOE YUPEKIECHUE BBICIIETO 00pa3oBaHus
«TynbCKUM roCcy1apCTBEHHBINA YHUBEPCUTET

Kadenpa TMC
«YTBEPX/IAIO»
3ag. xadenpoii
« » 20 T.

3aganue Ne
10 KypPCOBOMY NPOEKTHPOBAHHUIO
Jucuunumna «Ipucnocodiienus nis
MeTaJ1000padaThIBAIOIIEr0 HHCTPYMEHTA»

CryaeHT rpynmnsl CIICI[UAIBHOCTD
damuns Nms OT4ecTBO
PykoBoauTens KypcoBOro mpoeKTUPOBAHUS

Cpok npoeKTUpOBaHuUs € o

Tema kypcoBoro npoekra: «lIpoekTpoBaHne ycTaHOBOYHO-3KUMHOI'O ITPUCIIOCOOTICHHUS
s

»

Bapuanr: ,Homep 4epreska geranu:
Conep:xanue npoekra: Ueptex aeranu (A4), onepaldoHHbIN 3CKH3, YEPTEK MpHUCIIOcoOIeHus (A3,

A2 wmn Al), cxema pacueTa CHIBI 3aKHMa, CXeMa pacuyeTa KOMOWHMPOBAHHOTO 3aXHMa W IPHBOJA
HPUCTIOCOONICHHS, pacueT HEOOXOMMMOW CHIJIbI 3aKUMa, TOYHOCTHOW pacyeT MPUCIIOCOOICHHS, pacdeT
KOMOWHHPOBAHHOTO 3)KMMa U MIPUBO/IA MPUCTIOCOOICHHS.

3.

Oco0ble 1onoTHUTEIbHBIE cBeleHusi:[loscHuTenbHas 3anucka ohopmisiercst Ha JTUCTaX GopmaTa

A4 (BLIHOJ'IHHQTCH Ha KOMITIBIOTCPE WU MUIICTCA OT PYKHU YCTKUM H pa360p‘lI/IBI>IM HO):[‘lepKOM); IIOCJIC
TUTYIBHOTO JINCTA B MOSCHUTEILHOMN 3aIUCKE pasMenIacTcsd 3aJ;laHuC Ha pa6OTV NOANMMUCAHHOC CTYJICHTOM H

npifion
PaAoIEs!

ABATEIIEM C yK%%%}ﬁ%eh% JATEL BRBIAH, HOMEpA BapHaHTa ﬁ:m}ﬁema neHGHKA Bbﬂéemtm&epﬁ(alme
UepTexu U CXEMBI BEIHOJIHH Tcsl B cooTBeTcTBHM c0 carHmapreMsE(CKJlaTa BeIOTHEHUS

4.

I Paapas bika it GHB sI0L YPCOBea S0P G XAHH O
IeTanu

Pacuer pe:xxuMoB pe3aHus

Pacyer npucnoco0aeHust Ha TOYHOCTb

Cui0Boii pacuet npucnocoOIeHus

Pa3paboTka KOHCTPYKIIMH MPUCTTOCOOTIECHUS

o OB WN| -

Pacuer 1 BEIOOp cHITOBOTO MPHBOAA
npucnocoOIeHus

Odopmierune cOOpoUHOTO YepTEKa
npucnocoOIeHus

OdopmieHre MOSICHUTEIPHON 3aITUCKH,
BKIItOUarolei m. 1-6 u onucanue padoTsI
MIPUCTIOCOOICHUS

6. Ormenka npoekTa PykoBoauTenn

5.

KypcoBoe npoekTupoBaHne 3aKOHYEHO
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IMMPUJIOXEHUE 2
Taomuna I1.2.1

3aiaHue Ha KypcoBYIO padoTy

g, | Jlerams/ HOMED
< dopmyIMpoBKa 3a/1aHUs HA TPOCKTUPOBAHUE
M qyepTeKa
1 CrpoeKTHpOBaTh MHOTOMECTHOE MEXaHU3UPOBAHHOE
' npucrnocoOIeHne 1 Gpe3epoBaHnsi OCHOBAHHS phluara
9 Pbruar CropoektupoBaTh  mpucnocobinenue s (ppesepoBaHHs
' Yeprex Ne 1 | OOKOBBIX CTOPOH phiyara B pazmep 501 MM
3 CropoektupoBath  mpucnocobsnenue ansg  (ppesepoBaHUs
' OOKOBBIX CTOPOH phlyara B pazmep 18 Mm
4 CropoektupoBath  mpucnocobsnienue ans  (ppesepoBaHUs
' OCHOBaHUs KOPITyCa PEAYyKTOpa
CnpoeKkTupoBaTh MIPUCIIOCOOJICHUE TUISt 00paboTKH
5. Kopmyc
oTBepcTuad8SH7
peayKTopa
CripoeKkTHpoBaTh MPUCIIOCOOICHNE 1T 00paOOTKHA OTBEPCTHSI
6. Yeprex Ne 2
A70H8 mm
7 CropoektupoBath  mpucnocobsnenue ansi  (ppesepoBaHUs
' OOKOBBIX TOBEPXHOCTEHN KOpITyca peayKkTopa B pazmep 280mm
8 CropoektupoBath  mpucnocobnenue ansg  (ppesepoBaHUs
' OCHOBaHUs KOPITyCa PEAyKTOpa
9 CropoektupoBath  mpucnocobinenue s ppesepoBaHHs
' OOKOBBIX MOBEPXHOCTEH KOpIyca peaykropa B pazmep 140mm
10 Kopmve CropoektupoBath  mpucrocobinenue ansa  ppesepoBaHHs
' en ILT}(’) a OOKOBBIX MOBEPXHOCTEH KOpIyca peaykropa B pazmep 200mm
PEAYKTOD CropoektupoBath  mpucnocobnenue ansg  (ppesepoBaHUs
11. | Yeptex Ne 3
600bIKH D25 MM
CrpoexTupoBaTh MPUCTIOCOOTICHUE ISl 00paOOTKH OTBEPCTHUS
12. g
V62H7 u pe3pb0oBbIX 0TBepcTrit M10
CrpoeKkTHpoBaTh MPUCIIOCOOICHNE 1T 00paOOTKUA OTBEPCTHS
13. N
D150H7 u pe3nboBbIX oTBepcTUit M 10
14 CropoektupoBaTh  mpucnocobsnenue s (ppesepoBaHHs
' OCHOBaHUs CTOWKH
15 CropoektupoBath  mpucnocobsnenue g (ppe3epoBaHUs
' Croiika noBepxHocTel | u 2 cToiku
16 Yeprex Ne 4 | CoipoekTupoBath  mpucmocoOiienne  mis  ¢Gpe3epoBaHus
' MOBEPXHOCTH 3 CTONKHU
17 CrpoekTupoBaTh MPUCTIOCOOTICHUE ISl 00paOOTKH OTBEPCTHUS

V45H8
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[Tpomomkenne Tabmmmp [1.2.1

& Jlera/ Homep DopmMyJIHPOBKA 3ajaHUS HA TPOCKTUPOBAHUE
M qyepTeka
18 Crolika CrpoexTupoBaTh MPUCTIOCOOICHUE ISt 00paOOTKH OTBEPCTHIA
" | Yeprex Ne4d | @38HS
19 [TonyxomyT CnpoekTupoBath MpuUcCIiocobieHrne s (pe3epoBaHHs] OCHOBAHUS
Ueptexx No 5 | monmyxomyra
20. CrpoekTupoBaTh ~ JBYXMECTHOE  MPHUCIOCOOJIEHHE IS
Kobmve (bpe3epoBaHusi OCHOBAHUS KOpITyca.
prLy CropoektupoBath  mpucnocobsnenue ans  (ppesepoBaHUs
21. | moAIIMOHHUKA
Uepren Ne 6 OOKOBBIX CTOPOH KOpITyca B pa3mep 8895 MM
99 CrpoeKkTupoBaTh MPUCIIOCOOICHNE NJIsT 00paOOTKUA OTBEPCTHS
' O72H7
23 CropoektupoBaTh  mpucnocobieHue ansa  (ppesepoBaHHs
OCHOBaHUS BUJIKH
24, B CrpoeKkTupoBaTh MPUCHOCOOICHUE AU ONHOBPEMEHHOTO
HJiKa (pe3epoBanusi OOKOBBIX MOBepXxHOCTeH A u b BukH
o5 Heprex Ne 7 ['Cppoextuposars  mpucnocobnenne it (ppesepoBaHms
' OOKOBBIX TOBEPXHOCTEHN BUJIKH B pa3mep 25 MM
26 CrpoeKkTHpoBaTh MPUCIIOCOOICHNE NIJIsT 00paOOTKUA OTBEPCTHS
' V40H8
97 CrpoeKTHpOBaTh l;IpI/ICIIOCO6JIeHI/Ie s ppe3epoBaHUSL
OCHOBaHUs KPOHIIITEITHA
Kpomurreiin CopoexktupoBaTh  mpucnocoOneHue st (pesepoBaHUs
28. OMNOPHBIX IUIATHUKOB (WJIM MOBEpXHOCTEH) b KpoHIuTeliHa B
Yeptex Ne 8
pasmep 15mMm
29 CrpoekTupoBaTh MpHUCIOCOOIeHHE A (pe3epoBaHusl JBYX
' na3oB MUPUHON 12 MM
30 CropoektupoBaTh  mpucnocobinenue ansa  ppesepoBaHUs
OCHOBaHUs KOpITyca peayKTopa
31 CrpoeKkTupoBaTh MPHUCIIOCOOICHUE 11 00pabOTKU OOKOBBIX
' K CTOPOH KOpITyca peayKTopa B pasmep 75 MM
30, pea(;I; ?(I);a CrpoekTupoBaTh MNpUCHOcOoOeHue At 00paboTKH OOKOBBIX
Uepresn Ne 9 CTOPOH KOpITyca peayKTopa B pa3mep 45 Mm
33 CrpoexTupoBaTh MPUCTIOCOOTICHUE ISl 00paOOTKH OTBEPCTHUS
' V80H7
34 CripoeKkTupoBaTh MPUCTIOCOOIEHHE ISl 00paOOTKH OTBEPCTHUS
' D 20H7 mm
35 CnpoekTupoBath MpuUcocobieHne s (pe3epoBaHHsT OCHOBAHUS
KPBIIIKH.
36 Kpsimka CripoekTupoBaTh NPUCIIOCOONIEHUE TSI 00pabOTKM IUIOCKOCTH A
" | YUeptex Ne 10 | neramu B pazmep 100,95 MM
37 CrpoexTupoBath TpHUCTOcOOeHne s 00pabOTKM  OOKOBBIX

CTOpOH KpbIIKH B pazmep 170+0,25 mm
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Oxkonuanue Tadmunsr [1.2.1

% Jlerams/ nomep dopMyIMpPOBKa 3a/1aHUsI HA IPOESKTUPOBAHUE
M qepTeKa
38 Kppika CripoeKkTupoBaTh NPUCTIOCOOIEHUE JIJIs1 00pabOTKH OTBEPCTUI
" | Yeprex Ne 10 | ©O42H9 u ©27HO9
39. CnpoexktupoBaTh  mpucnocoOnenue st (pesepoBaHus
OCHOBAaHUs KOpIIyca.
40 Kopmryc CrpoekTupoBaTh mpucnocodiseHue i o0pabOTKH OTBEpCTHUS
" | UYeprexx Ne 1l | @100H9
41 CrpoektupoBaTh npucnocodiaeHue s (¢pesepoBaHus TopLa
' HWJIWHAPUYECKON MOBEPXHOCTH B pazmep 95 mm.
42 CnpoeKTIEpOBaTL npucrnocodnenue s (ppe3epoBaHus OCHOBAHUS
KpPOHUITEHHA.
43 Kponmreiin | CopoektupoBaTh npucnocodOiaeHue s oOpabOTKM  OTBEpCTHUS
" | UYeptexx Ne 12 | @52H7 u pe3p00BBIX OTBepcTHii M6
44 CrpoektupoBaTh InpucrnocoOneHue st ¢pe3epoBaHus OOKOBBIX
' MOBEPXHOCTEN KPOHIITEHA B pazmep 80mM.
45, CrpoekTupoBaTh mpucrocodienue s (ppe3epoBaHus OCHOBAHUS
KopIryca.
46 Kopmyc CripoekTupoBaTh npucrnocodneHue st o0paboTKH OTBEPCTHSI MOJ
" | Yeptex Ne 13 | pe3nby M33 u orBepctus W17H7
47 CrpoektupoBaTh InpucrnocoOneHue s ¢pe3epoBaHus OOKOBBIX

MOBEPXHOCTEN KOpIyca B pa3Mep S6MM.
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