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PA3PABOTKA KHHEMATHUYECKOM MOJEJHA ® YHKIIMOHUPOBAHUA
ABTOMATHYECKOI'O CBOPOYHOI'O MOAYJIA

Bpycuukun I'.T'., Kyasouna 0.0. (kagp. TM, I'BY3 «[JonHTY», 2. [loneyk, Yxkpauna)

Texnuyeckuii mporpecc B  MAIIMHOCTPOCHHM  XapaKTEPU3yeTCs HE  TOJBKO
yIy4IIeHUeM KOHCTPYKIMH MAIlluH, HO U HETPEPhIBHBIM COBEPIIEHCTBOBAHUEM TEXHOJIOTHH
UX TPOMU3BOJICTBA. BaXKHO KaueCTBEHHO, SKOHOMHUYHO ¥ ¢ MUHMMAJIbHBIMH 3aTpaTaMH Tpyna
M3roTOBUTHh MammHy. OJHUM M3 TyTell peuieHHus 3TUX 3a7ay sBISETCS aBTOMATH3AIUSA
IPOM3BOJICTBEHHBIX TMpoleccoB. M ecim aBromMaru3aluu IPOLECCOB MEXaHMYECKOU
00paboOTKM YAENCHO MHOIO BHHMAHHUS, TO COOPOYHBIE MPOIECCHl OTCTAIOT IO CTEMEeHU
MEXaHU3allMl ¥ aBTOMAaTH3allMH cepbe3Ho. Mexanuszanus B cOopke cocrtasiser 40%, a
aBroMarusanus 5...6%.

Cnabast MexaHM3alMsg M aBTOMATU3alusl COOPOYHBIX MPOILIECCOB B MAIIMHOCTPOCHUU
OOBSICHAETCSI HEJOCTATOYHOH TEXHOJIOTMYHOCTHIO COOMPAEMBIX H3AETIHHA, OTCYTCTBUEM
TUIOBBIX YCTPOMCTB Il aBTOMAaTH3allUU COOpPKH, HECTAOMIIBHOCTBIO Pa3MepoB COOMPAEMBIX
JEeTaJICH U3LCIINS.

B oOmem cnyuae cOopka — 3TO 00pa3oBaHHE pPa3bEeMHBIX WIH HEPa3bEeMHBIX
COCJMHEHUH COCTAaBHBIX yacTed jaetasm winm um3aenusd. Ha cOopky B MalIMHOCTPOCHHUHU
npuxoautcs 1o 40-60% oOmieid TpymoeMKOCTH M3roToBIeHMs wu3nenuit [1, 2], mpuyem
MMEHHO B Tpoliecce COOPKH, KaK Ha 3aBEpLIAIONIEM 3Tare MPOU3BOICTBA, MPOSBISIOTCS BCe
NOTPEIIHOCTH IpeAblAyliell MexaHudeckoi oOpabotku geraneil. KauectBo cOopku
3HAYUTEIBHO BIMAET Ha SKCIUTyaTallMOHHbIE KayecTBa MAIllMHBI, HAa €€ HAaJeKHOCTb WU
JIOJITOBEYHOCTb.

B MaccoBoM W KpymHOCEpUHHOM TPOM3BOJACTBE COOpKa YacTO MPOU3BOIUTCS Ha
cOOpouHBIX aBTOMarax. PaccMoTpuM CcOOpPKY M HECKOJbKHUX BHUAOB COEIUHEHUIA:
COEJIMHEHHUE MO IWIMHIAPUYECKOH MOBEPXHOCTH, COEIMHEHHE MO IUIOCKMM IOBEPXHOCTSIM,
pe3pboBoe coenmHenue. Kak u3BectHo [3], mBKeHHME NMpPEAMETOB NMpHU COOpPKE B MOyl
MOKHO ONHCaTh MHOXXECTBOM (yHKIMiA. [l TOpoBeAeHUS KUHEMATHYECKOTO aHajIu3a
KaXJ10€ U3 COCMHEHUH PacCMOTPHUM B JIEKapTOBOM CHCTEME KOOpPAMHAT, B KOTOPOW AeTanu
UMEIOT BO3MOJKHOCTh COBEpILIaTh MOCTyNaTeJdbHbIE JBHXKEHHMS BIOJIb OCeH — o U
BpalaTenbHble ABwkeHus — . s ymoOcTBa mpesicTaBieHHs HWHGOpPMAMK Pe3YNIbTaThl
aHajM3a cBeleM B Tabmuiy 1.

[Tpoananu3upoBaB NpUBEACHHBIE B TaOIUIE CXeMbl M (POPMYSIBI MOXKHO COCTAaBUTh
0000111eHHbBIe (OPMYIIBI, OINUCHIBAIOLINE 3aKOHBI JBM)KEHUS COOMpPAEMBIX EIUHMIL IS
pa3IMYHBIX BUIOB COOPKH.

Jiisg cOOpkM COeNMHEHHH MO LMIMHIPUYECKON TOBEPXHOCTH 3aKOH JBMXKEHUS

COGI/IpaeMHX CIAUHUL HUMCECT BI/II[:
Fy = /U PLn s

IDI(S {q[m 5] }- MHOYKECTBO JIBUKCHHUH JeTaiu (;

{p[wv ﬂ]}- MHOKECTBO JIBUKEHUI JIETAIIH D.

Jlnst cOOpKU pe3bOOBBIX COEIMHEHUH 3aKOH JBWKEHHUS COOMPACMBIX €IUHHI] UMEET
BUJI

I:p = {rq[a/\vﬁ]}u {rp[a/\vﬁ]}’
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rae {rq[am, ﬁ]}- MHOKECTBO JIBUKEHUN JeTau I(Q;

{rp[w B]}' MHOKECTBO JIBHXKCHHM JIeTalu rp;

CIUHUL UMECT BU.

Jlnist cOOpKM COETMHEHUH 1O TUIOCKOH MOBEPXHOCTH 3aKOH JABHXKEHHSI COOMpPAaEMBIX

Fn = {Iq[a/\vﬁ]}u {Ip[a/\vﬁ]}’

rae {'Q[am, 5] }- MHO’KECTBO JBIKCHUH neranu |Q;

{| p[w 5] }- MHO>KECTBO JIBH)KEHUH jJeTanu [p.

Ta6muna 1. BapuaHThl KHHEMaTHYECKUX CXeM COOPKHU

1. [lunuHapuyecKre COeTMHCHHUS:
11 I.qﬁy U paxJ 1.9 lqax/fy U paxﬁyJ Z
1.2 I_qax U p/;yJ 1.10 lqax/fx U anJ P
13 | 9., Up] 111 | g, Upoasl q
14 [ [aUp,, | 112 [ [0, U P ] ,
16 | |0 Up) 114 | g, Up]
L7 | |0,y Up,] 115 | [q,Up,] 4
1.8 lqax U pmﬁyJ 1.16 lqax U P,;XJ Puc. 1. Moaymb
117 lq/fx Up, J [UIAHIPUIECKOTO COCTUHCHHUSI
2. CoeMHEeHNE C HWIMHAPUYECKOH pe3pOoit:
.
22 | [rq,,, Urp] 26 | [rq,, U, noor
23 | |rq, Urp,] 2.7 | [ UrPo | [
2.4 |_rqﬁ‘x U rpaxJ I__
/ b X
y
Puc. 2. Monynb
COEIMHEHUS c
WIMHAPUIECKON pe3n00it
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[Tpogomxenue Tadnuub 1

3. CoetMHeHNE IO TIOCKUM MTOBEPXHOCTSAM

31 [[lqUlp,] [314 |[iqUIp, ] 3.27 lla,, Ulp,, ]
32 | [la, Ulp] 315 | [iqUlp,, | 3.28 la,. Ulp]
3.3 llq U |payJ 316 | [lq, Ulp,] 3.29 lqUIp,.. |
3.4 |_|qay Ulp] 317 | |lg, Ulp,] 3.30 19, Ulp,, ]
3.5 [IqaX U Ip] 3.18 I_Iqﬁ,y U IpﬁyJ 3.31 [IqaZ U IpﬁyaZJ
36 |[lgUlp,] [319 [, Ulp,] 3.32 lgUlp,..]

3.7 | [lg,, Ulp,,] 320 | [ig, Ulp,]

38 ||ig,Ulp,| [321 [Iq,;zUIpaxJ

3.10 | [ig, Ulp] 3.23 [IqﬁzUIpazJ

311 | |ig, Ulp] (324 | [la, Ulp, |

3.12 3.25
llq/fz U |pJ [lqay U IpﬁxJ Puc. 3. Moaynb coeanHeHHs 1o

3.13 llq U Ip/),XJ 3.26 [Iqax U |pﬁZJ IUIOCKHUM HOBEPXHOCTSAM

OOmiee BbIpakeHWE KUHEMATUKHA (DYHKIMOHHPOBAHUS COOPOYHOrO aBTOMATa MMEET
BUJI

®=F,(t)UF,)UF,0)U..UF 1) =
- {Q[aAvﬂ]}U {p[aAvﬂ]}U {I’Q[aAvﬂ]}U {rp[aAVﬂ]}U {|Q[aAvﬂ]}U {|p[aAvﬂ]}U U {iq[a/\vﬁ']}U {ip[a/\vﬁ']} ,

rae F,(t) - 3axoH aBmkeHMs cOOMpaeMbIX ANHUI AT I-T0 BHIa COOPKH;
{iq[aw 5] }- MHO’KECTBO JIBIIKCHHUH eTanu i(;

{i p[a,\v 5] }- MHOKECTBO JIBUKEHUI JIETANH ip.

Hckmouasi Te WIM MHBIE COCTAaBJISIONIME B JIAHHOM BBIPQKEHUU MOXKHO TOIYYUTh
yacTHbIe (DOPMYJIBl OMUCHIBAIOIINE JIBMKEHUS JIIO00N M3 COOMpaeMbIX €IMHUI] B MpoIecce
coopku. Takum oOpazom, TmoOMydeHa yHUBEpCalbHas KUHEMAaTUdeckas  MOJEIb
(byHKIMOHUPOBAHUS COOPOYHOTO aBTOMATA, TMTO3BOJISIONIAS TOJYYUTh KHHEMATHKY JBUKCHUS
Ul coOMpaeMbIX eIUHUI] JI000H reomerpuu. Vcrosib30BaHNe MONTYYEHHOW MOJEIH MOXKET
00JIerYuTh M YCKOPHUTH MPOLECC MPOCKTUPOBAHUS aBTOMATHUYECKOTO OOOpYyIOBaHUS U
pa3paboTKU MPUHIUIIHATIHHO HOBBIX CXeM COOPKH M3JIeNUH.
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