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YCTPOWCTBA PEAJIM3AILIMA BYPOBBIX OIIEPAIIMI
CTPEJTOBUJHBIMH UCITIOJIHUTE/IbHBIMHW OPTAHAMU
HPOXOJYECKNX KOMBANHOB

[Ipoxogueckue paboOThl OTHOCATCA K KJacCy ONAaCHBIX U TPYAOEMKHUX C
MaJlbIM ypOBHEM MEXaHHM3allMM OCHOBHBIX ONEpaluid [0 CPaBHEHUIO C
OYUCTHBIMU paboTamu. IlosToMy HE0oOXOOUMO TPOU3BOAUTH KOMILIEKC
MEpPOTIPUATUIN 0 pa3rpy3ke 3a00s1 YroJbHOTO IJIaCTa, JIeTa3aliy, HarHETaHUIO
BOIbI U A (HEKTUBHOMY NMPOBETPUBAHUIO MPU3a00HHOTO IPOCTPAHCTBRA.

BriOpocoonacHble IIACThl OTIMYAIOTCA CIIOKHOCTBIO CTPOEHHSI, 4YTO
BBIHY)KJIA€T MPOU3BOJUTH pa3/JCbHYI0 BBIEMKY OTHEJIbHBIX MayeK WIH
npocyiorkoB. JIins moAgoOHBIX yCiOBUM HauOosee mpueMsieM KOMOalH ¢
WCIIOJIHUTENIbHBIM OpraHOM, HaxXOJSIIMMCS Ha cTpene. Pexymas KopoHKa
UCIIOJIHUTENIbHOTO OpraHa MIpH TIOMOLIM CTpPEJbl MOXKET IepeMenaThCsi B
IJIOCKOCTH 3a00s MO TpeM HampaBieHUusIM. Takod HCHOJHUTEIBHBIM OpraH
NO3BOJISIET BECTU pPAa3JEIbHYK0 BBIEMKY B CIIOXKHBIX TOPHO-TE€OJIOTHYECKUX
YCIIOBUSIX C MUHUMAJILHBIM OTCTaBaHHEM KPEMH OT 3a00s1.

B BrIpaboTkax ¢ He3aKpYTJICHHBIMH YIJIaMU HaOJIIOACTCsl 3HAYUTEIbHAS
KOHIICHTpAIUs HAMPsHKEHUH. Y CTAHOBJIEHO, YTO BHIOPOCHI B TIOJITOTOBUTEILHBIX
BBIPA0OTKAX, KaK MPABUIIO, MPOUCXOJAT U3 BEPXHUX WM HIKHUX YTJIOB 32005
BBIPAOOTKH, a B OYHCTHBIX 3a005X — U3 KYyTKOB, OOpa30BaHHBIX
UCIIOJIHUTENIHBIMU ~ OpraHaMyd KOMOAiHOB, T.e. B 30HE KOHIICHTpPAIUU
HanpspkeHuil. [loaromy npu mpoBeneHHH MOATOTOBUTENBHBIX BBIPAOOTOK IO
BBIOPOCOOIACHBIM IUIACTAM HEOOXOAMMO TMPUJABATH CEUEHUIO BBIPAOOTKH
Takyro ¢hopmy, KOoTopas Mo3BoJisijia Obl M30€KaTh KOHIIEHTPAIMU HaIPsHKEHUM
Ha KOHTYpE.

Komo0aliin ¢ pa3nenbHOil BHIEMKOM YTl MOKET UMETh (MPUMEHUTEIBHO K
criocobaM TPEeAYyNpeKIeHUs] BHIOPOCOB, OCHOBAaHHBIM Ha OypEHHM CKBaXKHH)
pa3lInuHbIle KOHCTPYKTUBHBIE CXeMHI [1]:

1. KomOaiin ¢ HaBeCHBIM OypOBBIM CTAHKOM, OT KOTOPOTO HUCIOJIb3YIOTCA
PEOYKTOp W DJIEKTPOJBHUraTelb. bypOBOM CTaHOK KpENsT Ha KPOHIITEHHAX
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MOBOPOTHOM CTpeNibl MPOXOJYEcKoro komoOaiiHa. HampaBieHwe CKBaKHH
3aJlaeTcs MyTeM MOBOPOTA PYKOSITKH UCTIOTHUTEIBHOTO OpraHna KoMOaiHa.

2. KombaitH cO CMEHHBIM MCHOJHUTEIbHBIM OpPraHoM (KOpPOHKa
3aMeHsieTcsi OypoBBIM HHCTPYMEHTOM). B 3TOM ciyyae MOBOpOTHasi cTpelna
JIOJDKHA UMETh TEJIECKOMMUYECKYIO Mojady, a 0TOONHas Bpamjaronascs KOpoHKa
JOJKHA 3aMEHSITbCS OypOBBIM HHCTpyMEHTOM. C THIOM HCHOJHHUTEIHHOTO
oprasa cBs3aHa u (hopMa Ce4eHUs IPOBOIMMON BBIPAOOTKH.

B paMkax »THUX JBYyX HalpaBiI€HUN MPOU3BEACH 0030p W aHAIMU3
OCHOBHBIX TEXHHUYECKHUX PEIICHUN U pa3pabOTOK, CYIIECTBEHHO PACIIMPSIONINX
007acTh MPUMEHEHHUS] KOPOHYATHIX CTPEIOBUAHBIX HCTIOIHUTEIBHBIX OPTaHOB
MPOXOJYECKHX KOMOAHOB N30MPaTEIbHOTO JCHCTBHS.

ABTOpbl  paboTel [1] mpenymaraloT HECKOJBKO CXeM OypeHus
ONEpEeXAIOIIUX CKBAXUH CMEHHBIM OypOBBIM HWHCTPYMEHTOM Ha 0asze
npoxomueckoro komOaina 4I1Y (puc.l). s peanuzammu 3THUX CXEM
HEOOXOJMMO TMPOM3BECTH 3aMeHy OTOOWHOW KOpoHKM 1 Ha OypoBoi
uHCTpyMeHT. [l sToro Ha 3a0ypHuK 4 komOaiiHa HaBapuBaeTCs MaTPOH 2
(OypoBoii 3aMOK), yepe3 KOTOpbIi OypoBasi IITaHra 3 BOCHIPUHUMAET KPYTSIIUNA
MOMEHT M YyCWIHE€ NIOJauyd OT NPHUBOJA HCHOJHHUTEIBHOIO OpraHa.
JIoNOTHUTENBHO MPUMEHSAETCS OBICTPOCHEMHAs YCTaHOBKA, HEOOXOoauMmas s
N00ypHBaHUs CKBaYKUH.

[Ipu OypeHHH CKBaXMH KOMOAWHOM €ro CTpejia yCTaHaBIMBaeTCS B
TOPU30HTAJILHOE TMOJIOKEHUE, & B MATPOH 2 BCTABISIETCS IITaHra 3 ¢ OypoBOii
KopoHkoil 1 u 3a0ypHukom 4. [logada mranru 3 Ha 3a00i1 OCyIIECTBISIETCS 32
CUET BBIJBMKEHUS THUAPOLWIMHIPOB pabouero opraHa. Ilockonbky xon
ruapoIuinHIpoB paBeH 500 MM, a OypoBas mranra 3 umeet aiuHy 600 MM, TO
n00yprBaHUE TPOU3BOJIUTCS CMEHHOM OypoBOM miTaHroit 5 mmmHOW 430 MM
(puc.1,a). 3atem cmeHHas (OBICTPOCHEMHAS) IITAHTA 5 yOUPAETCSl U BCTABIISIETCS
oOpryHas mranra 3 (puc.1,0).

Puc. 1. Cxema OypeHus ornepexarnmx CKBaKUH CMEHHBIM OypOBBIM
UHCTPYMEHTOM

ABTOpBI  yTBEPKJAIOT, UYTO CO3AaHME O€30MacHBIX YCIOBUW MpHU
MPOBEICHUH BBIPAOOTOK KOMOaliHaMM WM30MpaTEIbLHOrO JEWCTBUS Ha IUIACTax,
OIMMACHBIX 0 BHE3AMHBIM BBIOpOCAM YIJIS U Ta3a, MOXKET ObITh 00ecrnedyeHo 3a
CUeT MPUMEHEHUs1 OYpOBOT0 YCTPONCTBA, MPEAHA3HAYEHHOTO JIJIsl 00pa30BaHUs
OIEPEKAIOIINX CKBAKMH, U NIPEIOXPAHUTEIBHOTO IIIHTA.
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[TapameTpsl  COBMEIICHUS KOHCTPYKUMHM KOPOHKHM C  OypOBBIMHU
YCTPOMCTBAMH M WHCTPYMEHTOM OIMCaHbl B MaTEHTHBIX pa3paborkax [2,3],
OTHOCSAIIUMCS K MPOXOYECKUM KOMOaliHaM H30UpaTeIbHOrO ICUCTBUS.

B mnarente (puc. 2) [2] mnpeacTaBieH MNPOXOTYECKHl KOMOaiiH,
BKJIIOYAIONINI KOPITYC, XOJOBOM H TMOTPY30YHBIA MEXaHU3MBbI, CTpENy C
peXylEeH KOPOHKOM M TEJIECKONMUYECKYyI0 OypuiibHyr0 MmamuHy. KopoHka u
TEJeCKONMYeCcKasi OypuJibHAsl MalllMHA BBIMOJHEHBI B BUJIE OOBEIUHEHHOTO
0JIoKa, MapHUPHO 3aKperuieHHoro Ha ctpeiie. Ctpena BoinonaHeHa [[-o0pa3Hoii
dbopMBl W IMAPHUPHO 3aKpeIrjieHa Ha IOBOPOTHON OIOpE C YIpaBICHUEM
TUIPOAOMKpaTaMu. JIBurarenb MpUBOAA PEXKYIIEH KOPOHKU PAacCIIOJI0XKEH
DKCLIEHTPUYHO OTHOCUTEIIBHO €€ OCH, 3 KOPOHKA UMEET CKBO3HOW OCEBOM KaHaJl,
B KOTOPOM IE€pEMEINIAeTCs IITaHra TeJIeCKOMMUEeCKOW OypUIbHON MalllMHBI.

B uzobperenun (puc. 3) [3] mpencraBieH MNpOXOaYecKUil KomOailtH ¢
HAaBECHBIM OypoM, COJIEpXaIlUM KOPIYC, TEIEeCKOMMUYECKYI0 PYKOSTh C
KOPOHKOW, MEXaHM3Mbl MpPUBOJA W TNOJA4M, I[OrPY30YHBIA  OpTraH,
TEJIECKOMMYECKUE MEXAHU3MbI MOJbEMA U MOBOPOTA PYKOATH, ONEPEKAOIIUI
Oyp W MeXaHHM3M €ro KperuleHUss K KOpoHKe. JIJisi TOBBIMIEHUS CKOPOCTH
MIPOBEICHUsI BBIPAOOTKM TMpPEJUIaraeTcsi YBEJIMYCHHE JJIMHBI OIEpeKaromie
CKBAQXMHBI IIyTEM 3aKpEIUICHHs Ha KopIyce KomOaliHa HampaBisSIONIMX C
noAxBaTaMu JJis Oypa W TOABMXKHO YCTAaHOBJICHHBIM Ha HUX MATPOHOM,
MMEIONIMM KapeTKy U MOJYIO0 IITAHTy KBaJpaTHOTO CEUEHHUS C KOHHUYECKUM
CTaKaHOM.

B u3o0petenusix [4-9] onucanbl TEXHUYECKUE PEIICHUS, OTHOCSIIIUECS K
JIOTIOJITHUTENIBHBIM YCTPOMCTBAM K CTPEIOBUAHBIM HCIOJHUTEIBHBIM OpraHaM
MPOXOMYECKNX  KOMOAWHOB  BCTPOCHO-COBMEIIEHHOTO  WJIM  HaBECHOTO
UCIIOJTHEHHUS, KOTOpbIE BKJIOYAIOT KOPMYC, XOAOBOM W MOrPY30UYHBIN
MEXAHU3MbI, CTPEJIOBUIHBIA HMCIOJHUTEIbHBIA OPraH C PEXYIIEH KOPOHKON U
OypWIbHBIM MEXaHH3MOM C OMOPOM, MEPEMEIIAIOIIUMCS 0 HAMPaBISIOIIUM,
3aKpEIJIEHHBIM Ha Kopityce U crpene (puc. 4) [4].

Puc. 2. Koponka Puc. 4. Kombaiin ¢
CO CKBO3HBIM KQHAJIOM  C HaBECHBIM OypoM OypHIIbHBIM MEXaHU3MOM

Henocratkamu MEPEYUCIIEHHBIX KOHCTPYKIUHU SIBJISIFOTCSA
MHOT'OBapUAHTHOCTh KOHCTPYKTUBHBIX PEIIEHUM, HAIMYUE CMEHHBIX IMPOCTABOK
M0 JUIMHE W WCIOJHEHUIO, TOBBIIICHHBIE TpeOOBaHUS K KBAIM(PUKAIUU
00CITY>KHBAIOIIETO TIEPCOHANIA M CHIDKCHHUE MMPON3BOIUTEIHHOCTU MTPOXOIKH.
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AHaJIN3 U3BECTHBIX TEXHUYECKUX PELICHUN MOKA3bIBAET HA AKTYaJbHOCTD
U 11e51ecO00pa3HOCTh JIalbHEUIUX Pa3paboTOK KOHCTPYKIMM pajaualibHbIX
KOPOHOK C MAKCHUMAaJIbHOM CTENEHBIO aJalTallui KaK K IMOMEPEYHO-TTIOBOPOTHBIM
MPOIIECCaM Pa3pyILICHUs, TaK U K BO3MOYKHOCTH PEalM3allMi PEKUMa OCEBOTO
OypeHuss MHOTO(YHKIIMOHAJIBHBIX TEXHOJOTUYECKUX CKBAKHH CMEHHBIM
CEKIIMOHHBIM  IIHEKOOYpPOBBIM  MHCTPYMEHTOM B  IIHPOKOM  CIEKTpE
HaIlpaBJIEHU, TMaMETPOB U JJIMH CKBAKHH.
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