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Beenenue. [1poeKTMpOBaHME HOBOM TEXHUKM M TEXHWYECKUX CPEACTB
[N MexaHu3aumMm y6opKn nbHa TpebyeT Hay4YHO-060CHOBaHHbIE PELLEHNE.
BaXkHYH0 po/b B MPOEKTMPOBAHNMN MHXXEHEPHBIX KOHCTPYKLUIA UrpatoT Teo-
peTnyecKme 1 3KCnepuMeHTasIbHble UccnefoBaHus [2, 3, 9-11, 13-15].

Heas padoThl — aHAIN3 TEOPETUYECKMX W 3MMUPUYECKMX MCCENOBa-
HWIA YCTPOICTB AN OTAE/IEHMS CEMEHHO YacTu fibHa OT CTe6nei.

Marepuaiabl U MeToauka ucciaeropanuii. M. . LUnbikoBbiM [16]
YCTaHOB/IEHbI OCHOBOMO/IAratoLLIMe COOTHOLUEHUS U 3aBUCUMOCTY 415 pac-
yeTa MapameTpPoB U PEXNMOB paboTbl 0gHOGapabaHHOro rpebHeBoro oue-
cblBaloLero annapata. EmMy npuHagnexar TepMUHbI «MepTBas» 30Ha W
«@KTVBHasA» 30Ha 04eca, a Takke «ynioTHAIOWAs CNnocoBHOCTL annapara.
MM nonyyeHa hopmyna 1 ONpejenieHnst Yncna npoYecoB Ny, Xapakrepu-
3yHoLLIast MPOLLECC OTAENEHNS CEMEHHBIX KOPOBOYEK:

n. :n6~zr-Lr-005cx’ 1)
" 60-v,,

e Ng — YacToTa BpallleHUs oYecbiBatoLLero 6apabaHa, 06/MuH;

Zr — 41CNO rPebHed, WT.;

Lr — pnvHa rpebHs, M;

O — Yron Hak/oHa 6apabaHa K 3aKMMHOMY TpaHCMOPTEPY, pag,;

Vyp — CKOPOCTb 38KMMHOTO TpaHCropTepa, M/c.

BennunHy akTMBHOM 30HbI 04eca, KOTopas A0MKHA ObiTb 60/bLUe UK
paBHa LUMPWHE 30HbI PACMOJIOXKEHNS CEMEHHBIX KOPOBOUYeK B NIEHTE /bHa,
YNOTHSAOLLYIO CNOCOBGHOCTL FPebHSt — N M yron — B OTKNOHEeHWs cTebnel
3y6bsimu M. V. LLINbIKOB peKOMeHAYeT onpeaensiTb No gopMynam:

a>D-cosa+L,-sina, (2)
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rae D — anameTp 6apabaHa, M;

n=—2-, (3)
1P
t

3

rAe loy — KOSPMULMEHT, YUNTLIBAIOLLMIA YBENIMYEHME TOMLLMHBI NPOHU3bIBA-
emMoro 3ybbsimu Cos;

b — TonwwmHa 3y6a, Mm;

t, — war 3y6a, M.

. A. Xaiinuc, Bb. . Moxapos v B. H. ByxapknH npegnoxunn metogu-
Ky OMpeAeneHns LWMPUHbI aKTUBHOM 30HbI OYeChIBatOLLEro annapaTta [4], B
KOTOPOIA, COr/TacHO MOJIOXKEHWIO, BbiCKazaHHOMY M. . LLInbIKoBbIM B pa-
60Te [5], ona obecrnevyeHNst BbieNeHUs BCEX CEMAH U KOPObBoYeK Heobxo-
AUMO, YTOGbI LUMPUHA aKTMBHOI 30HbI annapata 6bina 6onblle UK paBHa
30HE PacrnonoXeHms CeEMeHHbIX KOpoboyek B Macce cTebneld (CHomax uam
NeHTe). ITO YCN0BUE MOXET ObITb BbIPaXXEHO (hOPMYOl

aza -m-pu, 4)

A€ a — WMpUHa aKTMBHO 30HbI OYECbIBAIOLLET0 annapara, M;
@1 — LUMPVHA 30HbI PacMo/oKeHUs CEMEHHbIX KOpoOoUekK B CTe6/1ecToe,
M;

m — KO3W(ULMEHT, YYMTbIBAOLWMI HETOYHOCTb NOAAUN NEHT WU CHO-

rnoB B annapar;

M — KO3((UUMEHT, Yy4MTbIBalOWMIA PacTAHYTOCTb JIEHT WAM CHOMOB

NbHa.

Mpn MexaHW3MPOBaHHON Y6OPKe arpoTEXHUYECKMU TPebOoBaHUSMU
pacTAHYTOCTb CHOMOB U JIEHT flbHa AONYCKaeTcsa He 6onee, YeM B 1,2 pasa.
Mo3ToMy MakCUMaslbHYK PacTAHYTOCTb MPUHUMaK 3a PacyeTHbIA KO-
(DUUVEHT, T.e. u = 1,2.

Koath(hmuUmeHT HETOUYHOCTU MoJayu NEHT B OYechiBatoLive annapartbl
npu ybopke KOMO6aiiHOM WAW CHOMOB MPU 04Yece Ha MbHOMOMOTUKAX,
onpefeneHHbIA aKkcnepuMeHTanbHo B. M. MoyXapoBbIM, HaxoauTcs B npe-
Jenax 1,1-1,3. C y4yeTOM 3aBMCUMOCTM 3TOr0 NOKasaTess OT HaBbIKOB Me-
XaHM3aToOpoB M paboymx 3a pacyeTHYH BEIMHYUHY MPUHUMAaIN ero cpegHee
3HauyeHue, T. e. m = 1,2. Micxoas M3 NPUHATLIX BENNYMH, LUMPUHA aKTUBHON
30HbI OYECbIBAIOLLIEr0 anmnapara AomkHa ObITb HE MeHee 65 cM.

Mo pe3ynbTaTam 3KCMEPUMEHTA/IbHLIX MCCNEfOBaHWA CpegHee 3Hauye-
HVe WNPUHBI 30HbI 04eca CoCcTaBmnno my, = 35-56 cM. TakuM 06pa3oM, Ka-
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YyecTBO oyeca OyaeT 3aBMCETb OT TOMO, HACKOMbKO CryyaliHblii npo-
Lecc B,(t) cornacoBaH ¢ LUMPWHOW aKTMBHOW 30HbI OYECHIBAIOLLENO annapa-
Ta a, 00ycnoBneHHo AvameTpom D ouecbiBatowero 6apabaHa. ABTOPbI
YTBEPXKAAOT, YTO YBENMYEHWE AMAMETpa HeLenecoobpasHo, Tak Kak Mno-
BbILLIAETCA KOMMYECTBO MyTaHMHbI B BOPOXE, U UYTO BaXKHbIM PE3EPBOM MO-
BbILLEHMS YMCTOTLI O4eca SB/IIETCA HEMPEpPbIBHLIA KOHTPO/b 30HbI O4eca
NEHTBI /IbHAa W PeEryMpoBaHne BbICOTbI TepebnieHus, yria HaknoHa 3yobeB
04eCbIBAOLLIEr0 annapaTa Uan ero NosoXKeHWs OTHOCUTESLHO JIEHTbI JbHa.

C. B. Kyp3seHkos, B. A. fleBuyk, M. B. Llaiiu, nonyunnn mogens fe-
chopmaLu CeMEHHON KOPOBOUKM fibHa MpW CXaTuK ee pabounmm opraHa-
MKW, a TaKkxKe NPeSIoKNIN 3aBUCMMOCTb A/ ONpeaeneHns MAHUMaNbHOTO
MOMOTU/IbHOTO 3a30pa 06pa3yeMoro paboymmu opraHamu 06MOauKBato-
Lwero ycTpoiictea [6, 7]:

A.:z.sg. c ¢ (5)

re V. — 06bem cemeHn, M>;

Ne — KO/IMYECTBO CEMSAH B KOPOBOUKE /bHa, LUT.

Tarke UMK Bblna NpeAnoXeHa 3aBUCUMOCTb ANS OnpeseneHns o6bemMa
cnos ctebneli NbHa, HaxopAsLleroca noj Bo3aeincTemem 6uya ob6monaumsa-
toLLero ycTpoiicTea [6]:

-L.-(h,—h
V =b6 CTgB K), (6)

rae bg — wyprHa 6uya, m;
L. — AMHa yyacTKa NEeHThI /bHA, Ha KOTOPOA MPOUCXOAUT BO3AECTBYE
6uua, m;
hg — TONWWHA NeHTbI CTe6NEN B BEPXYLLEYHOMN YaCTW NIEHTbI /IbHa, M;
hy — TONWMHA NEHTbI CTe6Nei B Hauane B3anMOeinCcTBNA 6uya ¢ NeHTON
NbHa, M.

Mo MHeHuto M. W. LLInbikoBa LUMPUHA €ro aKTUBHOM 30HbI, KOTOpas
OnpesenseTca pacCToOsHWEM MEXJY TOYKaMM BXO4a W BbiXofda rpebHei u3
cnos cTtebnen, fo/mkHa 6biTb GOMbLUe MAKM paBHa LUMPUHE 30HbLI Pacnoso-
YKEHUs1 KOpOOOYeK B Cnoe cTebieid, NofaBaemMbIX 3aKUMHbIM TpaHCcropTe-
pom. LLInpuHa aKTUBHO 30HbI FPe6HEBOr0 OYECHIBAIOLLErO annaparta /lbHo-
y6opouHoro KombaiiHa JIK-7 onpegensnack no gopmyne
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2
v
a=,|(Ly; +Lrsina+ Dcosa)2(1+sin2 a)+ D? {sin a—gﬂ] -

T

LM3
cosa

(7

rae vV, — Haubo bLLUas CKOPOCTb FPedHs, m/c.

MpeacTaBneHHas 3aBMCUMOCTb YUUTbIBAET MNLWb KOHCTPYKTMBHbIE Na-
pameTpbl OYECHIBAIOLLErO annapara, TOraa kak BONpoC COOTBETCTBUS LUU-
PVHbI aKTVBHO 30HbI 1 LUMPUWHBI 30HbI PacroIOKEHNST KOPOBOYEK OCTaCs
HE PaCKpPbITLIM.

B. C. AcTtaxos, C. B. Kyp3eHkos, O. B. NopaeeHko [1] npeanoxunm 3a-
BUCUMOCTb A1 ONpeAeneHns yBeNMYeHNs LUMPUHBI 30HbI PacrofiOXeHNS
Kopobouek nocne TepebneHns Al yumTbiBatoLLY0 KMHEMaTUYeCKMe Xapak-
TEPUCTMKK paboTbl YBGOPOUHOro arperata U arpobmonormyeckne 0CobeHHo-
CTV cTebnecTos, Npu ybopke TepedunbHbIMK annapaTamn ¢ NPOAO/bHLIMM
KPVBONMHERHbIMU pyubsmu Tuna JIK-4A n «[BnHa-4M»:

2
\/35 + brep +(r.< _ L.sin(x+ocp —OtpH))z
Al =1 2

et

-1], (8)

ro—L-sin(y+ o, — o, )

rae Sy — NyTb, NPOAAEHHbIN CeNbCKOX03AMCTBEHHOM MaLLWHOM 3a BPeMS t, M;
brep — LUMPUHA 3aXBaTa CEKLMM TepebUbHOrO annapara, M;
I« — Pafinyc rnonesoro Kosneca, M;
L — paccTosHVe OT OCv BpaLLeHWe NoJIeBOro Koseca [0 TOUKU Havana
3aTarmBaHms cTeb/1ei NbHa B TepeOUIbHBINA pyYen, m;
X — Yros onpesenstoLwmin Hak/ioH K roOpuU30oHTY B KPailHEM HWXHEM No-
NOXeHWM TepebunbHOro annapara, pag;
Olp — YTOJ1 HaK/MOHa TepebubLHOro Pyubs, pag;
Opy — YTON Hak/IOHa Tepe6U/IbHOro annapara K ropusoHTY B KpaiiHeMm
HWKHEM MO0XKEHWN, pag.
6. M. MoxapoBbiM [8] Bnepsble Oblna BBeAeHa HOBas XapakTepucTuka
npoLiecca — yenbHoe YACO NPOYecoB Q, XapaKTepusytoLas YnCTOTy oYe-
ca rpe6HeBOro anmnapara HeE3aBUCUMO OT ero KOHCTPYKLUK:

Q=

Vg L2 "L,

1 9
200-7-v,) -R; ®)

rae zg — Ynicno 6apabaHoB., LUT.;
Z; — 4mMcno rpebHen 6apabaHa, WT.;
Z; — 4nCNo 3y6beB rpedHs, LT.
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OnpegeneHbl TAKXKE KPUTUYECKNE 3HAUEHWS YAE/IbHOTO YKC/a NPOYECOB
451 OfHO- 1 AByx6apabaHHbIX FPe6GHEBLIX anmnapaToB, BbIMOMHEHbI 3KCMe-
PVUMEHTa/IbHbIE UCCef0BaHMS MO ONPeeNIEHN0 BIUSHNS CKOPOCTY Yaenb-
HOFO YMcna NPOYECOB HA YMCTOTY O4eca, MOBPEXAEHNS CTEBER 1 0TXOA0B
B MyTaHWHY.

Pa6oTbl M. ®. MpubbiTkoBa [12] v M. K. LLipamko [17] nocBsLLeHbI Bbl-
60py ONTUMaNbHOIO COOTHOLUEHWS CKOPOCTU 3aXXMMHOM0 TpaHcnopTepa u
oYecbiBaroLLero 6apabaHa.

OnTnManbHOe COOTHOLLIEHNE CKOPOCTU 3aXKMMHOIO TpaHcropTepa Vo, 1
4acTOTbI BpaLLeHus ouecbiBatoLLero 6apabaHa, a TakKe CPefHIO0 CKOpPOCTb
oyveca Vo, M. ®. MpubbITKOB NpegnaraeT onpeaensTs Mo CnegytoLmUM Bbi-
paxeHuam [12]:

. . Rg-n
Vip =sma(sm[3+cosﬁ)%, (10)

rfae B — yron HaknoHa rpe6Hs K NocKocTyh cTebneld, pag;
R — pagmyc ouyecbiBatoLLero 6apabaHa, M;
N — 4acTOTa BpaLleHNA o4echlBatoLLero bapabaHa, 06/MUH.

qu:2n~R6-n6-S|n[3-cos[3. (11)
60-B
3akatouenue. [10NyYeHHble PasHbIMU YYeHbIMU aHAIMTUYECKME 3aBU-
CUMOCTW, OMUCbIBAIOLLME MPOLECC OTAENEHUS CEMEHHbIX KOpo6oueK OT
cTe6nei NbHa, NPUMEHNMbI B OCHOBHOM A/151 pabounx OpraHoB O4YeChIBato-
LMX YCTPOMCTB, MMEIOLLIMX CUCTEMY FPEOHER UK LeneBoe NPOCTPaHCTBO.
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Annomayus. TpBeAeHbl pe3ynbTaTbl TEOPETUHECKUX U IMIUPUYECKNX
nccnefoBaHNA YCTPOWCTB ANA OTAENEHMSt CEMEHHOI 4acTu OT cTebnei
NbHa. MpoaHann3MpoBaHbl OCHOBOMO/AratoLLMe COOTHOLLEHNS 1 3aBUCMMO-
CTW ANS pacyeTa NapaMeTPOB M PeXXMMOB paboTbl anmapaTtoB Ans OTAene-
HWS1 CEMEHHOI YacTu OT cTebeit NbHa.

Kniouesvie cnosa: o4ec, 06MONOT, aKTUBHasA 30Ha, YMC/O npoyecos, Mu-
HUMasbHbINA 3a30p, 06beM cnos cTebnei, YN0THAKOLWaA CNOCOGHOCTb.
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