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BBEJAEHUE

[{enpro BBIMOJHEHHE KypPCOBOTO IPOEKTA SBJIETCS YMEHHUE YUTATh YEPTEK
cOOpPOUHON E€IUHUIIBI; MPUOOpPETEHHE HABBIKOB pPa3pabOTKU KOHCTPYKTOPCKOM
JOKyMEHTAIMU Ha COOPOYHYIO €IMHHUILY.

B Xone BBINIONMHEHUS KYpCOBOrO MPOEKTAa BBISBIAETCS YMEHUE MPUMEHSThH
Ha MPAKTUKE MPUOOPETEHHBIC paHee 3HAHUA U TpadUuecKre HABBIKHU; MOSIBISETCS
yMeHue oQopmiieHusT TEKCTOBOM mokymeHTanuu. OTpabaTbIBalOTCS HAaBBIKU
BJIAJICHUSI KOMITBIOTEPHBIMU TEXHOJIOTUSIMH 11 TPEXMEPHOTO MOAECIUPOBAHUS
00BEKTOB U 0OPMJIICHUS JTOKYMEHTALIUY.

[IpnoOpeTeHHble YMEHHS U HAaBBIKKM MOTYT OBITh MCHOJb30BAHBI B HAYYHO-
UCCIIEIOBATENbCKOM  paboTe  CTYJEHTOB, B KYpPCOBOM U  JMUIJIOMHOM
IPOEKTUPOBAHUM B TMpollecce yuyeObl M NpPH PEIICHUH HHXKEHEPHBIX 337a4 Ha

IIPONU3BOACTBC.



1. YTEHUE YEPTEKA CBOPOYHOU EJUHUIIBI

1.1 Hazeanue u nasznauenue c6OpoUHOU eOUHUYbBL

Tucku — crnecapHbli WM CTOJSPHBIM HHCTPYMEHT ISl (DUKCHPOBAHHS
JIeTaJIM MPHU PA3TUYHBIX BUIaX 00paObOTKH.

[lo mnpuuMHE TPOCTOTHI KOHCTPYKIMU, THUCKHU SBISIOTCA JIOBOJIBHO
BOCTPEOOBAHHBIM MHCTPYMEHTOM. PaznuyaroT cTanmoHapHbIe (3aKperieHHbIe Ha
BEepCTaKke), cTaHOYHbIC (711 (ukcanmu oOpabaThIBaeMOW JIeTalldi Ha CTAaHKE) U
py4HBbIe, 7151 GUKCAIMHU B YA00CTBa MAHUITYJISIIANA MEITKUMH JIETAISIMHU.

OOpabateiBaeMas JieTadb 3aKUMAETCS MEXKY MOJBUKHON U HEMOJIBHKHON
ryoamu. TUCKHM KpemsaTrcss K CTOJNy HENOABMXKHOW ryOod 4 u BUHTOM 6.
BpamatenbHoe JBUKEHUE XOJOBOTO BUHTA 3 MpeoOpa3yeTcsi B MOCTYIATEIbHOE
JIBI)KCHHUE TaliKu 2 BMECTE C IMOJBMXKHOM I'y0ol 1, B KOTOpO# yCTaHOBJIEHA raika.

[Tpu 0OpaboTke neTanb 3aKUMAETC MEXAY MOABUKHON U HEMTOABUKHOU ry0aMH.



1.2 Cocmas uzoenust
N3 cnenudukanmy Ha TUCKW BUIHO, YTO B M37CIIHE BXOIUT 12 COCTaBHBIX
gacTed, KOTOphIE MOJJIekKAT W3TOTOBJEHHIO: I'yba MoOJBMKHAs — 1o03. 1, raiika
XO0JIOBast — 1M03. 2, BHHT XOJ0BOUW — m03. 3, Ty0a HEMOABIWKHAS — 1103. 4, T1aifba —
1Mo3. 5, BUHT — M03. 6, KOJBIO — M03. 7, BOPOTOK — I03. 8, pyKosTKa — 103. 9,
HaryOHuk — mo3. 10, Bunt 2 M6x10 I'OCT 17475-80 — mo3. 11, mrudt 4x25
I'OCT 3128-70 — mos3. 12.

Pucynox 1. O0mruii Buj



1.3 Xapaxkmep coeduHnenus cocmasuvix yacmeti
[Toutn Bce coenvHEHUs B U3JIENUU SIBISIOTCS PE3bOOBBIMH, MPUYEM BHUHT
XO0JI0OBOM 1103. 3 KpenuTcs K ry0e HEeMmOoABMKHOM M03. 4 mpu MOMOIIM TU(TA, TIPU
ATOM MOCPEJACTBOM METPUYECKOW pe3bObl KPEemUTCS K XOAOBOM Traiike mo3. 2,
KOTOpasi B CBOIO ouepe/ib (PUKCUPYET MOJI0KEHUE TYObl OJIBIXKHON M03. 1. BuHT
2 mo3. 11 kpenuT ¢ MOMOIIBI0O METPUUYECKON pe3bObl HaryOHukH 1o3. 10 k ryde
HEMOABWXHOU 1103. 4 m Ty0e mojaBmwkHON 1mo3. 1. BuHT mo3. 5 kpenutcs x ryoe
HEMOJABMXHOM 1103. 4 TaKkKe MOCPEICTBOM METPUUECKON pe3hOBbl.
1.4 Pazmepul
Ha yepreke TUCKOB BBIHECEHBI TpU rabdapuTHBIX pa3mepa: BbicoTa 200 MM,
nniHa 200 MM U yiMHA pyKoOATKHA 1mo3. 9 120 mm. [liis onpeneneHus pa3MepoB
BCEX Jeraliei  ompenensieM  KO3GGUIMEHT  UCKaKEeHHs  (YMEHBIICHUS)
U300pKEHHsI, CTPOMM IIKaJly Maciirada M C €€ IMOMOIIbI ONpENEsieM BCe

HCTHUHHBIC pa3MCPhbI HeTaﬂeﬁ, KOTOPBIC HAHOCHM Ha 3CKU3BI.



2. CO3JAHME 3D MOJAEJIN

Co3nanne O0BEMHOM MOJENM JAETaId 3aKJII04YaeTcs B HAIpPABICHHOM
MOCJIEIOBATEILHOM MEPEMENICHUH B MPOCTPAHCTBE IUJIOCKUX (UTYp — ICKHU30B.
[ToaToMy mocTpoeHue J000W [eTaad HAYMHAETCS C CO3JaHHMS OCHOBAaHUS —
0a30BOT0 2JIEMEHTa MOJIEIMN JETalld, TOUYHee, ICKh3a OCHoBaHMs aetanu. [locme
co3fgaHusi 0a30BOro OOBEMHOTO dBJEMEHTa JeTalld CO3JaloTcsi  Apyrue
dbopmooOpaszyromue 3JIEMEHTHI, HampuMmep, OOOBImKH, OTBepcTHs, pedpa
XKeCcTKocTu U Tak gnanee. [lepex co3manueM mo0Ooro ¢gopmMooOpasyromero
AJIEMEHTa JOJDKEH OBITh CO3[IaH COOTBETCTBYIOIIMM 3Ccku3. Takum oOpa3zoMm, B
npolecce co31aHus 00bEMHOIO TeJla MCHOJIb3YETCs KaK PEKUM CO3/IaHUs CKH3a,
TaK U peXUM co3fgaHuss Mojaenu nerand. OnHa M Ta K€ MOJEIb MOXET ObITh
co3/aHa pa3JInYHbIM HA0OPOM OMNEPALIHA.

2.1 Mooenu uzoenus

B KypcoBoM IpoekTe cienyeT clenarb TBEPAOTENbHbIE MOJEIN BCEX

BXOJSIIINX B W3JIEJIHE COCTABHBIX YacTed PUCYHOK 3, BBIMOJIHHUTH TPEXMEPHYIO

cOOpKy U pazpe3 pucyHok 1. Pe3p0y Ha JeTansix UMUTHPOBATh TOBEPXHOCTSIMU.

®op- | 3oma | Mos. | Ooawaucnme Haumesosanue Kon. Mpumeuanne
mat
JoxkymMeHTan s
A3 41.000 CB | C60pouHBIit gepTex
A4 41.000 TO | Texuuueckoe OMUCaHUE
Jeram
1 141.001 I['yba mogsmxHas 1 |CH1S5
2 |41.002  |raiixa xomosas 1 |ci3
3 |41.003 BuuT X010BOM 1 |Cr3
4 141.004 I'y6a HenoaBMXHAS 1 |CU1s
5 |41.005 IIaiba 1 |Cr3
6 |41.006 ‘Buur 1 JCr3
7 |41.007 Konsio 4 |Cr3
8 |41.008 Bopotok ' 1 JCr3
9 |41.009 PykoaTka 1 |Cr3
10 |41.010 | HaryGumx 2 | Crams 45
CTanaapTHuie M3neaus
11 Buut 2 Mb6%10 -
NOCT 1747580
12 HItudgr 4x25 TOCT 3128-70 1

Pucynok 2. /fJokymeHTanus



Ha pucynke 3 nokasaHbsl MOJENH JI€TalI€l THCKOB.

& ¥

I'y6a nojsmknas(nos.1)  Taiika xo0Basi(1103.2)  Buut X0/1080i(1103.3) 'y6a HenojpmwkHas(1103.4)  Ilaii6a(1103.5)
. \. ?
()

Bunt(1103.6) Konpmo(1103.7) - Bopotox(nios.8) Pykositka(1103.9) Hary6uuk(o3.10) Bunr 2(ro3.11) TTtudr(103.12)

Pucynoxk 3. Monenu neraneit



3. AETAJIMPOBAHUE YEPTEKEH MO 3D MOJEJIN

Ucnonb3yst  TpeXMEpHYIO  MOJElb, MOXHO  IOCTPOUTh  UYEPTEKHU.
ACCOIIMaTUBHBINA YEPTEXK - ITO YEPTEXK, BCE N300paKEHHSI KOTOPOTO aCCOITMaTUBHO
cBs3aHbl ¢ 3D Mozenpio, Ha OCHOBE KOTOPOW OH CO3/1aH, T.€. JTIOObIE M3MEHCHUS
GbopMBI WM pa3MEpPOB MOJICIM BBI3BIBAIOT COOTBETCTBYIOIIME HM3MECHCHUS
M300paKEHUM YepTeka, IOKa acCOLMATHBHBIE CBS3M He paspyuieHsl. [lpu
paccoryiacoBaHuM MEXKIy H300pOKEHUSIMU YepTeka ¢ MOJICNbI0  CUCTEMa
MOCBUIAET 3aMpOC O MEPECTPOCHUH YepTeka, U, NMPU MOJIYICHUN COTJIACHs, YePTEK

nepecTpanBacTCAa B COOTBETCTBUU C UIBMCHCHUAMU B MOACIIM.

3.1 Yepmeosic 2y6bl nOOBUNCHOLL
Ha c6opounom uepTexke TUCKOB ry0a MOJBHKHAS MOKa3aHa Ha TPeX BUIAX,
Ha KOTOPBIX YUTAIOTCS BCE €€ pa3MeEphI.
Ha 4eprexe wu300pa3uM BHI CIEpeld B COBMEIIEHHH C Pa3pe3oM,
PacKpBIBAIOIIUM BHYTPEHHIO (OopMy U3JIeIusi, BUJl clieBa, BUJ cBepXy. Maciitab

n300pakeHus BeiOepem 1:2.

3.2 Yepmeosic sunma x0008020
Ha cOGopouHoM uepreke THUCKOB BHUHT XOJOBOM HM300pakeH Ha BHIAX
CIIEpEaU U CJIEBA, HA KOTOPBIX YUTAIOTCS BCE €r0 pa3Mephl.
Ha ueprexe BUHTa XOJOBOTO ¢ MPUMEHEHUEM JOMOJHUTEIBLHOIO BUIA JIJIS
packpeiTsi (OpPMBI BBITOYKM TOKa3aHbl BCE OCHOBHBIE pa3Mepbl. Macirad

n300pakeHust BeiOepem 1:1.

3.3 Uepmeoic 2yowl Heno08UICHO

Ha cOopouHoM uepTexke THUCKOB ryba HEMOABMIXKHASI M300pakeHa Ha Tpex
BUJIaX, HA KOTOPBIX YATAIOTCS BCE €€ pa3MEPHI.

Ha gepresxe n300pa3uM BHJT CIIEPEIH, BUJI CJICBA B COBMEIIICHNH C Pa3pe3oM,
pPacKpBIBAIOIIMM BHYTPEHHIOIO (opMy u3Jenusi, BUI CBepxXy. Macmrab
n300pakenust Beioepem 1:2.5.

3.4 Yepmeoic waiiowi
Ha cOGopoyHoM depTeke THCKOB BHHT HM300pa)K€H HA BHJAX CIEPEAH H

CJICBA, HAa KOTOPBIX YUTAKOTCA BCC €TI0 Pa3MCPHI.



Ha yeprexe BUHTa XOIOBOTO C MPUMEHEHHEM JOMOJHUTEIBHOTO BUAA IS
packpbITusi (OpPMBI BHITOYKM TIOKa3aHbl BCE OCHOBHBIE pa3Mmephl. Macmrad
n3o0paxkeHus Beioepem 1:1.

3.5 Yepmeoic sunma

Ha cOopoyHOM uepTeke THUCKOB BHHT HM300pa)K€H Ha BHJAX CIEpPENH H
CJIEBA, HA KOTOPBIX YUTAKOTCS BCE €TI0 Pa3MEpBHI.

Ha yeprexe BUHTaA ¢ IPUMEHEHUEM JOTIOJIHUTEIBHOTO BUAA JUUISl PACKPBITHS
(GbopMBbI BBITOYKM TOKa3aHbl BCE OCHOBHBIE pa3Mmepbl. Macmtabd u300paxeHus
BbIOEpeM 1:1.

3.6 Yepmeorc nacyonuka

Ha cOopoyHoM uepTeke THUCKOB BHHT HM300pa)K€H Ha BHJAX CIEpPEaH H
CJIEBA, HA KOTOPBIX YUTAIOTCS BCE €r0 pa3Mephl.

Ha wueprexxe u3o0pa3sum BHA CHEpEeId U CBEPXY, MOKa3bIBAIOIIME BCE

OCHOBHBIE pazMepbl. Macmtad nu3o0paxenus Boioepem 2:1.

10



3AK/IIOYEHUE
B nmaHHO# paboTe Mbl HAYYWJIMCh YMTaTh YEPTEX COOPOYHON €IMHULIBI, a
TAK)KE€ OBJIAJICNIM HAaBBIKAMU BJIAJICHUS KOMIIBIOTEPHBIMU TEXHOJOTHUAMM IS

TPEXMEPHOTO MOJICTUPOBAHUS OOBEKTOB U OPOPMIICHHUS JOKYMEHTAIUH.

11



CIIMCOK UCITOJIb30BAHHOM JIUTEPATYPHI
1. babynun H.A. IloctpoeHue u 4TeHHe MAIIMHOCTPOUTEIbHBIX YEPTEKEN:
yueOHuK. — M.: Beicmias mxoia, 2005.
2. Hynapea H.FO. SolidWorks 2011 na mnpumepax. — CII6.: BXB-
[TetepOypr, 2011.
3. SolidWorks Corporation. OcnoBubie 31ementsl  SolidWorks 2011.
Training. — SolidWorks Corporation, 2011.
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HNPUJIOXKXEHHUE
KOHCTPYKTOPCKAA IOKYMEHTAILINA HA CbOPOYHVYIO EAMHULLY
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