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1. Tema, neJb H coJepkaHHe padoThl

Tema padoThl « ABTOMATH3HPOBAHHOE IIPOEKTHPOBAHHE KOPIIVCa 3aXBarta IIpo-
MBINLIEHHOTO podoTar.

ITens paboTel: mpHOOpeTeHHE KOMIIETEHIIHH B 001aCTH KOMILIEKCHOT O P elleHH
3a1a4 TE€PIOTEIBHOIO MOISTHPOBAHHT H CTATHISCKOT0 KOHEYHO-3IeMEHTHOT O aHa-
TH3a 00BEKTOE ITAMIIOEOTHOIO [IPOH3E0ACTEA B IIPOLIECCEe HX aBTOMATH3IHPOBAHHO-
r'0 NPOEKTHPOBAHHS C BOZMOKHOCTBI0 BAPEHPOBAHHA OpPMOH, pazMepaMH H MaTe-
PHATAMH HX 3]IeMEeHTOR, BHIOM H BelTHUHHOH IIPHI0KEHHEIX HATPY20K H XapaKTepoM
OTpPaHHYEeHHH JBRHKCHHS.

Coznep:xanue paboThl Ip eAIVCMATPHEAST TBEP IO TeIBHOE MO IS THPOBaHHe chop-
KH KOPITyCca WIeKTPOMATHHTHOTO 3aXBaTta (pHC. 1) 1718 NP OMBINLIEHHOTO podoTa IH-
CTOIITAMIIOBOYHOTO KOMILIEKCa 000PVIOBAHHA ¢ KOHEYHO-3JIeMEHTHBIM aHATTH30M
pa3paboTaHHOH KOHCTPVKIIHH B pHIo:xkeHHH Solid Edge Simulation [1].
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Puc. 1. Kopmyc 31eKTpOMarHHTHOTO 3aXBaTa IpPOMEIILIeHHOTO pofoTa



3ama4H paboTeI:

1. TBepIOTENBHOE MOJETHPOBaHHE IeTaIeH H COOPKH KOPIIVCa 3aXBaTa;
2. IOCTAHOBKA 3a1a9H KOHEYHO-3IEMEHTHOT O AHATH3A KOPITyCca 3aXBaTa;
3. 00paboTka pe3yaeTaToR H QOPMYIHPOBaHHE BBEIBOIOE.

2. HcxoJHBIE JaHHBIE padoTEI

HMcxoaHele JaHHEBIE VKA3AHEI HA pHC. 1 H B Taba. 1 114 JBaAIATH BAPHAHTOE 3a-
NaHHH OYVKBeHHBIMH 0003HaYeHHIMH H COOTEETCTBYIOIIHMH HM pazMepaMH 31eMeH-
TOB KOHCTP VEIIHH KOPITYCa 31eKTPOMATrHHTHOT O 2axeaTa (000HMEL, CTOHKH, [IaHTH H
BHHTA). HoMep N BapHaHTa 2a1aHHA 1714 CTVIEHTOE COOTEEICTBYET HX NOPAIKOBOMY
HOMepYV B O(QHITHATEHOM CIIHCKE I'PVIIIEL HAa Ha9ano y4e0HOTro ceMecTpa.

TadmHia
PazMeps! getaneH (pHc. 1) H HATpY3Ka 1718 KOPIIyca 3axeaTa

N|A|B|DI |D2|\p|H|do|lo| Mo |d| L |dl|d2| a |b|d3|h |F
I (20140 54 (40| 4|12 6 | 6 | M5 | 8 |105(14|22| 70 |50| 6 (20| 5
2 (22|42 58 |42 |4|12| 6 | 6 | M5 | B |110 (14|23 72 |52| 6 (21| 6
3|24 |44 60 | 44| 4|12 6 | 6 | M5 | B |115(16|24| 74 |54| 6 (22| 7
4 126|146 64 |46 |4|12| 6 | 6 | M5 | 8 |120(16|25| 76 |56| 6 |23 8
5 |28 |48 | 68 [ 48 | 5|14 | 8 | 7T | M6 [10| 12518 |26 78 | 58| 7 (24| 9
6 30|50 72 |50 |5|14| 8|7 | M6 101301827 80 |60| 7 [25]10
71325276 | 525|148 |7 | M6 |10135|20|28| 82 |62] 7 |26]|11
§ |34 |54 80 |54 |5|14| 8|7 | M6 101402020 84 |64| 7 |27]12
9 |36|56| 84 | 56|6|16|10| & | MR [ 12145 (22|30 8 |66| 8 |28 14
10|38 |58 | 88 | 58 |6|16|10| 8 | M8 |12|150|22|31| 88 | 68| 8 | 20|15
1114060 92 |60 |6(16|10| 8 | M8 |12 155|24(32| 90 |70| 8 | 30|16
12142 |62 96 | 62 |6(16|10| 8 | M8 (12160 |24 (33| 92 | 72| 8 | 31|17
13|44 |66 100| 66 |6 |18 12| 10| MI10 | 14| 165 |25|34| 94 | 74| 8 | 32|18
14146 |70 104 | 70 |6 |18 12| 10| M10 | 14| 170 |25|35| 96 | 76| & | 33|19
15|48 |72 108 | 72 |6 |18 12| 10| MI10 | 14| 175 |26|36| 98 | 78| 8 | 34|20
1650|741 112 | 74 |6 18|12 | 10| M10 | 14 | 180 | 26|37 | 10080 | 8 | 35|21
17|50 |76 |116| 76 |8 |20 |14 |12 | M12 | 16| 185 |28 | 38| 102 |82| 8 | 35|22
185078120 78 |8 (20| 14|12 | M12| 16| 190 | 2839|104 | 84| 8 | 35|23
19|50 |80 124 | 80 | 8|20 |14 | 12| M12 16195 |30|40| 106|806 | 8 | 35|24
20|50 | 84| 128 | 84 |8 (20| 14| 12| M12|16|200| 30|42 110|90| 8 | 35|25




B tabaHue pasMepsl AeTaneH 3aXBara 3aladbl B « MHIIHMeTpax», a Harpyska F
Ha BepxHeH (0o pHOH 1714 37eKTp OMaTHHTA) TP aHH KopITyca VKa3aHa B « HeroToHax».

3. MeToaHKA BBINOJHEHHAA padoThl
PaboTa BRIMOTHASTCA NOCIEI0BATENRHEIM PEMIEHHEM IIOCTABISHHEIX 3a0a1Y.
3.1. TeepIoTensHOE MOISTHPOBAHHE JeTaleH H cOOpKH 2aXBara

Mogens IaHrH (pHE. 2) co3gaeM MOCTPOSHHeM CIIeIVIOMIHX IeMEHTOB!

1. KpYroBOIO BEICTYIIA (PHC. 2a) ¢ 3aHeH OCEBOH PACTOYKOH I IOCaIKH Ha
IITHEIPE PYKH [P OMBIIUIEHHOT 0 po00Ta H [IepeIHHM OTBepCTHeM 1S COIPSKEeHHA CO
CTOHKOH 3aXBaTa H MOCIeIVIOIIeH HX CBapKOH;

2. THHeHHOTO BEIpe3a (pHC. 26), 00pasyoIIero eep THKANBHEIH 1a3 114 (PHKCa-
ITHH 000HMEI Ha INTEIPE PYKH IPOMBINUIEHHOTO pod0Ta XOMYTOM (Ha pHC. 1 He IIOKa-
3aH).

Puc. 2. MoaenHpoOBaHHE ITAHTH

Mogens oGoHME! (pHC. 3) cozaeM IOCTPOEHHEM CIeIVIONTHX JIeMeHTOR:

1. CHMMETPHYHOTO OTHOCHTEIBHO INIOCKOCTH XY BEICTYVIIA (PHC. 3a) € 3a:KHM-
HEIM (MIepeIHHM) H MOHTAXHEIM (3aJHHM) IPHIHBAMH, OCEBBEIM IHIHHIPHIEeCKHM
BBIPe30M HI1a30M B 3a:KHMHOM IIPHTHEE 1714 3a T4 KKH 3IeKTpOMarHHra (Ha pHe. 1 He
IOKAa3aH) B KOPIIYCe 3aXBaTa;

2. IPOCTOTO OTBEPCTHA B IIPABOH YACTH 3aXHMHOI0 IIPHIHEA (pHC. 30);

3. pe3s00BOI0 OTBEPCTHA B JIEBOH YacTH 3a:KHMHOTO IIpHIHEA (pHC. 3B);

4. OCeBOTO OTBEPCTHA B MOHTAXKHOM IIPHIHBe (PHC. 3T) 114 CONMPSKEHHA CO
CTOHKOH 3axBaTa ¢ IoCIeIVIomeH HX CBapKOH.

Mogens CTOHKH (pHC. 4) cozgaeM HOCTPOSHHEM CIeIVIOMHX 3IeMEHTOB!

¢ I[HITHHIPHYECKOIO BBICTYIIA COIIPATAEMOH ¢ 000HMOH 9acTH CTOHKH (pHC. 4a);
¢ IHIHHIPHYECKOIO BEICTVIIA CpefHeH JacTH CTOHKH (pHC. 40);
¢ I[HIHHIPHYECKOTO BEICTVIIA CONPATAeMOH C HAHTOH YacTH CTOHKH (PHC. 4B).
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PHc. 4. MoaeTHpOBaHHe CTOHKH

Mopens BHHTA (pHE. 5) coznaemM o TOCT 1491-80 ¢ pe2s00H Mp oCcTpOeHHEM
CIeIVIOIIHY 31eMeHTOR [3]:

¢ ITHTHHIPATOIOBKH BHHTA C KPYITIEIM IpodHIeM (pHC. 5a), THAMeTp H BRICOTA
KOTOPOI'0 COOTBETCTBYHOT 3aJaHHOMY pa3Mepy pe3b0rl Mp;

¢ ITHTHHIpATENa BHHTA ¢ KPVITIBEIM Opodm1eM (pHe. 5§), ITHaAMeTp KOTOPOTo COo-
OTEEICTEVET 3aJaHHOMY pazMepy pe3b0nl Mp. a ITHHA PABHA IIHPHHE 4 3a-
AHMHOTO IPHIHBA 000HMEI 3aXBaTta;

¢ vyuacTka pe3p0rl Mp (pHC. 3B) ¢ ATHHOH, paBHOH IIOTOBHHE IIHPHHEI A4 3a-
KHMHOTO IIPHTHBA 000HMEI 3aXBaTa.

* BBEIpE3a Ha rOJIOBKE BHHTA (PHC. 3T) ¢ IIHPHHOH H INIYOHHOH, COOTBETCTBYIO-
ITHMH 3aJaHHOMY pasMepy pe3rs0rl Mop.




Puc. 5. MogenHpOoBaHHe BHHTA

MartepHan 114 MoeneH JeTateH KOpIIvca 3aXBaTa HasHagaeM BEI20BOM «Tad-
TIHIIEI MaTepHaAToB» H3 HaBHraTopa Ka:kaoH netand. C y4eTOM Ha3HAUYeHHT JeTalneH
IpHHHMAaeM 1714 HX H3TOTOBIeHHA alroMHHHH AK6 I'OCT 4784-97 (pHC. 6).

CeofcTEa
CEOHCTED 3HAYEeHKE Yaanut... | Mzme...
[MnoTHocTe 2800000 kr/ma3

Koz, Tenn. paciumpenna
TennonpoBogHOCTE
¥AeneHaA TEMNNDEMKOCTE
Mogyne ynpyrocti
Yucno MyaccoHa

Mpeaen TekyyecTr

Mpeaen npodHocT

OTHocuTenEHDE YanuHEHNE 36

0,0000 /C

0176 kBt/m-C
838,000 Mdwfur-C
70999,998 MMa
0,330

360,000 MMa
420,000 MMa
0,000

PHc. 6. Ta0nHIa CBOHCTE MaTepHATOR

Mogens cOOpPKH KOPIIVCa 3aXBaTa CO31aeM B cpene {{CBEPHEH JeTallby» IO pas-

paloTaHHBIM MOJETAM 3TEMEHTOB €0 KOHCTPVKIIHH (pHC. 7).

K7

D

Puc. 7. Mozens cOOpKH 3aXEBaTa

IIpH 3TOM 1Ba CBapHBIX IIBa COeIHHEHHA CTOHKH ¢ 000HMOH H [TaHT OH MOIeTH-
pveM HHCTpYMeHToM «CBapHOH OB» H3 Tpymnbl « OnepaiHH B cBapHOH cOopKe».
KaTeTsl mBOE MpHHHMAEM PAaBHOH BEICOTEI 2 MM. ATPHOVTHI CBapHBIX IBOB IIp HHH-



mMaeM 1m0 TTOCT 5264-80 nmns py4HOH IVTOBOH cBapkH 0e3 cKoca KPOMOK JeTaleH
IS VITIOBOTO OJHOCTOPOHHETO COSIHHEHHS 110 3aMKHYTOH THHHH:

]

=

MOCT 5264-20 - ¥4 - %FWE

3.2. ITOCTAHOBKA 3aJla4YH KOHEYHO-3TTEMEHTHOTO AHATTH2A 3aXBaTa

ITocTaHOBKY 3aJ1a49H KOHEYHO-3JIEMEHTHOT O aHATH3a 3aXBara BRITIOTHAEM B ClIe-
IVIOIIEM IOPAIKE.

Kromxo M «AKTHEHPOBaTE» B cpelcTeaXx HaeHratopa cOOpPKH aKTHEHpPYEM
BCe 3JIeMEeHThI KOHCTPVKITHH KOpITyCca 3aXBaTta.

KaomnxkoH ﬁ «C031aTh aHATHI» 3AllVCEAeM 3alady CHMYIAIHH B PeEHME
«JIHHeHHBIH CTAaTHYeCKHH» C THIIOM CeTKH {{TE’II}HE},HI}EJIEHEH}}:

Twn aHanuza:
IﬂnHeﬁHblﬁ CTETHYECKMIA v] —
JaKpeITe

Tun ceTkn;

| Tetpasapanshas *| [Napamerpu >> |

KHOMKOH ' © «OIpeNeTHTh» BEIGHPAEM TeOMETPHIO 11 aHATH3A YKA3aHHEM
BCEX 3JIeMeHTOB KOHCTPYKIIHH 00BeKTa MOoIeTHpORaHHA (pHC. 8).

Puc. 8. Beibop reoMeTpHH O714 aHATH3A

r'
[P e w
KuomkoH *~ «CH1a» co3daeM HATPY3Ky Ha BepxXHeH (OMOpHOH 1A 31eKIpo-

MarHHTa) IpaHH KOpIIyca 3aXeara ¢ 3a/JaHHOH BeTHYHHOH F, koTopad B Tadn. 1 yka-
3aHa B HeI0TOHAX, a B OKHe 3alpoca3HadeHHs Hal PV3KH 3a1aeTcd ¢ VIeTOM pa3Mep-
HOCTH, IIpeanaraeMoH CHMYISTOPOM (pHC. 9).



KuonkoH "433’ «3adQHKCHPORBATEL BCe IIeCTh CTeNeHeH ceoboabD» cOo3aaeM orpa-
HHYeHHe JBHKEeHHS Ha BHYTpeHHeH ITocaJodHOH MOIOCTH [IaHTH 3aXBara (pHC. 9).

PHc. 9. CozaHHe Harpy3KH H OTPaHHYCHHA JEHKCHHH

a # ¥
KHomnkoH %1 « ABTOMATHYECKH» MEPEXOIHM K BEIOODY COSIHHEHHH KOHTAaKT-
HBIX TpaHeH JeTaneH KopIyca 3axBaTa B MecTaX HX B3aHMHOTO CONpAKeHHA H MoJ-
TBep:AIaeM BBIOOD B aTPHOYTaX KOMaHIbl HAXKaTHEM KHOTIKH C TaTOYKOH Ha 3e/IeHOM
doHe:

g:m [Dma#ma v] Paccrosnue nowcka: 0,16 rara | ::I | || | % | | |m |

HI}DBE]}JIEM CITHCOK BEIABICHHBIX CD]’IPH_’.E[{E!}]}[ﬁ B OEHe ({PEE}'JILTETLI})

2: "CnnowHoi woe 1, sm-3axeat_oboiima.par1”

3: "Cnnownoi woe 1, 3m-3axear_uanra.par:l”

4: "CnnowHoid woe 1, 3m-3axeat_croika.par:1”

5: "3am-3axear_uadra.par:1, 3m-3axear_crodka.par]”
B: "3m-3axear_croika.par], 3m-3axear_oboiima.par:1”

T: "am-3axear_oboima.par 1, Bunr AME-6qp28-58 MOCT1491-80
£ >

Co30aTh KOHTEKTH  33KpeITh

H B CJIVUae ero KOPPeKTHOCTH HaskHMaeM KHOTIKY «Co321aTh KOHTAKTEI» 1718 HAalToXKe-
HHA CBAZEH MeX 1y JeTalsaMH KopIlyca2axeara(pHe. 10).

KHonkoH @ «CeTka» OTKpBIBAEeM OKHO ee aTpHOVTOR (pHC. 11a), B KOTOpOM
BEIOHpaeM pa3Mep CeTKH, 3a71aeM ee BH3VAIH3aI[HI0 H CO3/1aeM ee HaKaTHEeM KHOIIKH
«Cetra» (pHc. 116).



2apaTe pA3MED CETHM: .32 paa
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PHc. 11. Beifop pa3Mepa CeTKH (a) H pe3VIbTaT ee co3aaHHA (0)

KnaomnkoH *@ «PemHts» 3AIyCEACM PEMEHHE 3a0da9H KOHCTHO-AMEMEHTHOTO
dHANTH3a KOPITVCa 3aXBaTa.

3.3. O0paboTKa pe3vIsTaTOB H GOpPMYIHPOBAaHHE BEIBOJIOB

PesyapTaToM pemeHH: 3aJa9H KOHETHO-31eMeHTHOTO aHaTH3a KOPITyca 3axeara
ABIATCA MOJIETH paclpedeleHHd HAlp oKeHHH (pHE. 12) H nedopmardH (pHC. 13) B
€r0 KOHCTPYKIIHH. JTH MOJTH IO3BOIAKT HE TOTBKO BH3VAIBHO ONIPEAeTHTh HATH-
9He H JOKATH3AIIHIO MeCT KOHIIeHTP allHH HAIIP DKEHHH B KOHCTP VKITHH 00BeKTa IMpo-
eKTHPOBaHHA, HO H [IPOBECTH KOTHIECTEEHHO OIICHKY HallpAsKeHHH H TedopMalHi B
vaaax CcO3JaHHOH 1714 HerO KOHEYHO-3TIeMeHTHOH CeTKH.
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PHc. 12. PacnipeneneHHe HallpA:kKeHHH B MoJelH cOOpKH 2axXeaTa
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PHc. 13. PactipeneneHte JedopMalHi B MOJeTH cOOPKH 3axBaTa

ITocmenHror 2ama9y pemacM HHCTPYMEHTOM E\ «IIpofa», ¢ IOMOIIBI KOTO-
poro ompeIerdeM ClIeIYVIOITHE XapaKTepPHCTHKH.
1. Hanpsa:xeHHe B cTOHKe BOMH2H [[AHTH 3aXBaTa, KOTOPOE B IPeICcTaBIeHHOM
Ha pHc. 14 npuMepe paeHo 0=5,75 Mlla e y31e ¢ koopIHHaTaMHX=0 MM, =169 MM
H Z=7.5 MM.
2. ITepememeHHS BEPXHHX TOPHIOHTATEHEIX pedep 3aKHMHOIO H MOHTAXKHOTO
MIPHIHEOE 000HMEI 2aXBaTa, KOTOPEIE B IPHMEpPe Ha pPHC. 15 paBHEI:
® 91=0.0653 MM (B y21e ¢ koopAHHATAMH X;=0 MM, ¥1=55 MM H Z;=10 MM);
® ,=0.166 MM (B y3Ie ¢ KOOpIHHATAMH X7=—5 MM, F7=—55 MM H Z:=10 MM).
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PHc. 14. OnpeneneHHe HANPAKEHHH B V314X MOJeIH 3aXBaTa
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PHc. 15. Onpenenenne gedopMalHi B v3IaxX MOIETH 3aXeata

BEIBOIEHI (TIO IPHMEpaM Ha pHC. 14, 15):

1. HaHOOIee HATPVKEHHEIM 31eMeHTOM KOHCTPVKIIHH 2aXBaTa AB/IAercd CTOHKa
B 001ACTH ee cOeIHHEHHY ¢ IIAHTOH.

2. MaKCHMAIBHOE HAIlpSKeHHe B cTOHKe nocTHraer 8,02 MIla H BOZHHKAeT B
001acTH pacloI0:keHH CBAPHOIO IIBA, COSIHHANIETO CTOHKY C [IaHTOH.

3. MakcHMAaNIEBHad yIpyrad JeGopMalid 1oCcTHr aeT 0;=0.166 MM Ha BceH JIHHe
BepXHero pelpa 2axHMHOIO IpHIHBA O0OHMEI 2axeaTa B y3nax ¢ abclHccaMH
—A/2< X <+4/2, opauHataMH Y= —55 MM H amIUTHKATaMH Z= 10 MM.



4. MaKCHMaJIBHBIH Meperoc 060HMEI 3aXBaTa IO HarPY3KOH B YIJIOBOM H3Me-
pPEeHHH paBeH

S, —0O 0,166 —0,0653
B = arctg =2 = arctg =—0,05°.
Y,-T, —55—(+55)

4. TpeOoBaHHA K 0QOPMIEHHIO 0TYETA

Otger o paboTe odopmuadercd B TEKCTOBOM penakrope Word mpHbTOM
«Times New Roman» ¢ pazmepoM 14 IT ¢ 0ZHHAPHEIM HHTepBanoM. @opMaT OyMard
— A4 Alzam— 1,25 cM. Ilona cTpa”HHIEl: BepxXHee — 2,0 cM, HIDEHee — 2.5 CM, JIeBoe
— 2.5 cM, mpasoe — 1.5 oM, nepemner — 0.

OTHeT JOIKEH COIep:KaTh CIeayIomHe o0a3aTenbHble MaTepHAEL.

1. Tema, nens H 3a1a49H padoOTEL.

2. HcxonHble JaHHBIE C 3CKH30M MPOEKITHOHHBIX BHIOB H pasMepaMH JeTaneH
KOpIIyca 3axBaTa H3 1abn. 1 114 npHHATOTO BapHAHTA 3a1aHHA.

3. OmHcaHHe OPAJKA MOCTPOSHHA TBEPI0TeIbHBIX MOeeH JeTaleH 3aXBara
(TaHrH, cTOHKH, 000HMEI H BHHTA) C 3CKH3aMH COOTBETCTBVIOIIHX HM OKOH BBITION-
HEHHBIX TIOCTPOSHHH.

4. OmHcaHHe BCEX 3TAINOE MOCTAHOBKH 3aJa9H KOHEYHO-3TIeMEeHTHOIO aHATH3a
3axBaTa ¢ 3CKH3aMH COOTBEICTIBYIOIIHX HM OKOH CHMYIATODA.

5. DCKH3BI OKOH CHMYIIATOPa, HITHCTPHPVIOIIHE paclipeleleHHd Hallp SKeHHH
H gedopmanHi B c00poYHOH MOJIENH 2aXBaTa ¢ COOTBETCTEVIOITHMH OIMHCAHHAMH.

6. DCKH3EI OKOH CHMYIIATOPA, HITCTPHPYVIOIIHE Pe3VIRTATEl ONpeIelIeHH
HalnpA:keHHH H JedopMalHH B XapaKTepHbIX y31ax c00podHOH MOIENH 2aXBaTta ¢
COOTEBETCTEYIOIIHMH OITHCAHHAMH.

7. BBIBOJEI 10 pe3vIbTaTaM KOHEYHO-3TEMEHTHOIO aHATH3a 3aXearta.

8. IlepedeHs HCNOIB30BAHHEIX HCTOYHHEKOB.

HEPE‘IEHB PEKOMEHIYEMEBIX HCTOTYHHRKOB

1. P.B. Xoxnenkoe. Solid Edge ¢ cHHXpoHHOH TexHOIOTHeH. — M: JIMK
IIpecc, 2010: 3x.pec. — http://www.razym.ru/komp/designn/109330-hohlenkov-
roman-solid-edge-s-sinhronnoy-tehnologiey-cd.html.

2. IlTaxHOB B.A. H ap. OCcHOBHI KOHCTpVHpoBaHHA B Solid Edge. — M: JIMK
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