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BBEIBOP PAITMOHAJIBHBIX PEXKUMOB PET'YJIMPOBAHUS
TTOJIAYM JIMCKOBBIX TTVJI ITPU ®PUKITMOHHOI PE3KE
TPYBOITPOKATA

A. A. Mensnues, C.B. MuxaiinoB
(KT'TVY, r. Koctpoma)

Ilpeonosicena  memoouka  6blO0pa  PAYUOHANLHBIX — PEAHCUMOB
pe2yIuposanusi nooayu 6blCOKOCKOPOCMHBIX OUCKOBBIX MU, NPUMEHAEMbIX HA
JIemyyux Ompe3HvIX CMAHKAxX 6 mpyOHOM Hnpou3eoocmee. Ycmauognieno, ymo
ONMUMATILHOE COOMHOULeHUe CKOPOCMeli No0ayu NUlbl HA 8Pe3aHUU U 8blIX00e
U3  3a20MOBKU  NO3B0JAEm  YGeIUYUMb  CMOUKOCMb  UHCMpPYMeHma U

cmabuIbHOCMb pe3anusl.

JluckoBble Muibl, (PpUKIMOHHAS pe3Ka, MPOTPAaMMHOE PEryJIupOBaHHE MOJAuH

ITAJIBI.

B nacrosiiiee BpeMss B TpyOHOM IMPOU3BOJICTBE IIUPOKO MPUMEHSIOTCS
neryuue otpesnnie ctaHku (JIOC), mpegHa3zHaueHHBIE JJIsI BHICOKOCKOPOCTHOM
bpukmMoHHol pe3ku TpyOompokata. [Ipw M3roToBlieHUH TPyO IHAMETPOM
80...200 MM ¢ TonmuHON cTeHOK OT 4 10 10 MM pacnpocTpaHeHUE MOTYUHIN
nucKkoBble 3ybOuareie mwuibl  auamerpoMm  700...800 MM, ducioMm 3yObeB
z = 300...350. Marepuan muabl 9X®. Ilpu HOMHHATBEHOM YuCiIe 000POTOB
neuratenst JIOC okpyxHasi CKOpPOCTh MWiIbl (CKOPOCTh PE3aHUSA) COCTABIISIET
115...132 wm/c. [logada muasl MOXET M3MEHSTHCS B auama3one 3...12 mm/o0.
Oco0EHHOCTBIO ONEpanuu OTPE3KH TpyOompoKaTa SABISETCA IEPEMEHHbIE
ycioBus 00paboTku. B mporecce pe3aHuss TPOUCXOIUT TEPUOTUIECKOE

HU3MCHCHHEC 4YHCJIa aKTHBHBIX SY6I>GB Zj IWJIbl W, CJICAOBATCIILHO, CYMMapHOﬁ



cuibl pe3aHusa. Cuiia U MOUIHOCTb PE3aHUS U3MEHSIIOTCS B COOTBETCTBUHU C
3aBUCUMOCTBIO
P=C,-s;-2b-z;

M=P.v, 1)
rae C, — KoO3QGUIMEHT, yYUTHIBAIOIIMN MaTepHall 3ar0TOBKU U (opMy 3yObeB
NWiIbl; S; — Mojaya Ha 3y0 MUIIbl; X — [OKa3aTeslb CTENEHU BIMAHUS MOJAYU HA
CWIIy pe3aHusi; Y b — CyMMapHasl IJMHA PEXYIIHX KPOMOK OJTHOTO 3y0a.

N3  dopmyner (1) cnemyer, d9To Jia CTaOUIU3AIMU  CUJIOBBIX
XapaKTepUCTUK M MOBBILIEHUS HAZECKHOCTH ONEPALMHM OTPE3KH TPYyO BeIMUYMHA
CKOPOCTM TMOJA4yM MWJIbl JOJKHA OBITh COTJlacoBaHa C YMCIOM AKTHBHBIX
3yoneB. Takoe coriacoBaHne OCOOCHHO Ba)KHO OCYILECTBIATH MPU 00paboOTKe
TOJICTOCTEHHBIX TpYO OoJbIIOro aAuameTpa. B mpoliecce OTpe3ku Takux Tpyo
MaKCHUMAaJIbHOE YHCIIO0 PaboTaINUX 3yObeB MPUXOIUTCS HA TIEPUOJBI BpE3aHUs
U BBIXOJA MWIBl W3 TpyOHOU 3aroroBku. [lpuuem, B pesynbTaTe U3MEHEHUS
KPUBU3HBI TPYObl KOJMYECTBO aKTUBHBIX 3yObEeB Ha BBIXOJAE M3 3arOTOBKU
OobIIre.

Haiinem 3aBHUCHMMOCTH uMclia aKTUBHBIX 3yObEB OT YIJIa BpE3aHUA «
nUiIbHOTO Jucka B Tpyoy (puc. 1). KommdecTBOo 3yObeB THIBI  Z,,,

OTPaHUYCHHBIX HAPYKHOU MOBEPXHOCTHIO TPYOBI C paIuycoOM I' paBHO:
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rac y — yroj KOHTaKTa ITHJIbI C SaFOTOBKOﬁ, Z — YHUCJI0 3Y6I>€B ITAJIBI.

N3 npsmoyronsabeix TpeyronbaukoB OED u CED c o6meii croponoit ED

CIIeTyeT:

2
1//=2-arcsinE—£; ED=+R?-(R-h)?; h= 2rm—m

" 2R+2r—-2m’

raze m=R+r-0C.
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Puc.1. Kunematnyeckas cxema omnepaiuu OTpe3Kku Tpyo.

Jmuny OC Haitnem u3 TpeyroibHuka KOC:

OC =/OK? + OK2 = J(L— L -sina)? + (Ly -sina + L —1)2.

IToncraBuB v B ypaBHEHHUE (2), MOTYUUM:

%-R-arcsin,/b-(2+b)

Za.H = Pr ! (3)

rae b=

.(rm —0.5m?

- m=R+r—+(L-L, -sina)® +(L, -sina+L; —r)% ;Pr=""""T0 —
RH_m] V- L sine)? + (1 5=

1
R
OKPYXHOW T1ar 3yObeB MWibl; R — paamyc MUCKOBOW MHIIBI; Z — YHCIIO 3yOheB

ITINJIBI.



AHaNOTMYHO  ONpEAETUM  YHCIIO 3yObEB  MWIbI, OTPaHUYEHHBIX
BHYTPEHHEH TOBEPXHOCTBIO TPYOBI C PaaUyCcoM rp =(r—b), rae b — TonmumHa

CTEHKHU TPYOBI:

%-R-arcsin,/c-(2+c)

Zoo = Pr ) (4)

1 (rgm2 -0.5m,”

rme c=—-
R+r, —m,

= }; my =R+, —(L— L -sina)? + (L -sina+ L, —r)? .

Boruurtas ypaBuenue (3) u3 (4), nonydum GopmMyity Jj1s pacyeTa yuciia

OJHOBPCMCHHO YHAaCTBYIOIIHUX B PC3aHUU 3y6B€B ITHJIBI:

pu ¢ >0

%- R-arcsin/b-(2+hb) —(97; R-arcsin,/c-(2+c)j

Za= 5 ; (5)

npu c<0

. R-arcsin/b-(2+b)
za=20 5 : (6)
T

OO0 n3MeHeHUH MOIITHOCTH PE3aHMs B Iporiecce 00paboTKu TpyO MOKHO
CYIUTh 10 CHJIE TOKA IMPUBOJIHOTO 3JICKTPOIPHBOIa Mkl Kak m3BecTHO, cuiia
TOKa HaIPsIMYIO CBsI3aHa C MOIIHOCTHIO pe3anwus [1]:

n

M
U’
rne M- momrHocTh pesanumst , U — manpsokenme; 7 = 0,97 — kosddumment
MOJIE3HOTO JIEUCTBHSL.

OKCTepUMEHTAIILHBIC JTaHHBIE TTOKA3BIBAIOT, MPU PE3KE TPYO OTUETIMBO
HAOJFOTATOTCS 7B Pa3HBIX MO BEJIMYMHE BCIUIECKA CHUJIBI TOKA — B MOMEHTHI

BpE3aHUs W BBIXOJA MBI M3 30HBI pe3anus (puc. 2). OYeBUIHO, YTO JAHHBIN



(GaKT cBsI3aH C M3MEHEHUEM 4Hcla 3yObeB, OJHOBPEMEHHO Y4YaCTBYIOIIHUX B

p€3aHrNn Ha BXOAC U BBIXOJC U3 3arOTOBKH.
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Puc. 2. XapaKTepHa;I 3aBUCUMOCTDb CHJIBI TOKA IMPHUBOIHOIO J3JICKTPOIIPHUBOIAA

Wbl OT yria HakioHa MasTHuka JIOC

3aBUCUMOCTH 4YHCJIa pa60‘1HX SY6BCB OT YVyrjla BpC3aHu:A IIHJIIbI,

MOCTPOCHHBIE JIsl TPYO ¢ pa3HOM TOJIIMHONW CTEHOK, TOKa3aHbl HA PUCYHKE 3.
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Puc. 3. Teopernueckne 3aBUCUMOCTH YHCIIa padOTAIOMNX 3yOhEB OT yriia

BpC3aHus IMHUJIbI B 3aI'OTOBKY



ConocTaBiieHHE W aHAJIU3 TEOPETHUYECKUX U IKCHEPUMEHTAIbHBIX
3aBUCUMOCTEN MOKa3bIBAET, YTO JUIsl BHIPABHUBAHUSA CHJIOBBIX XapaKTEPUCTHUK
npouecca pe3aHus TpyO HEoOXOIMMO ONTHMHU3UMPOBATh COOTHOILIEHHE MOJAY
NUIbL B pa3Hble NMEPUOJIbI 00OpPaOOTKU C YYETOM M3MEHEHUS YHCIa €€ aKTUBHBIX
3yObeB.

CornacHo ypaBHeHuto (1) ycioBue BhIpaBHMBAHUS CUJI ITPU BPE3aHUU U

BBIXO/JIC IMUJIbI U3 3aI'OTOBKU 3aITMIICTCA CICAYHOIIUM 06p3.30M:

C, s> bz, =C 55> b-7,;

Su) _Za .
(Szzj Za2, ( )

r1e z,,2,, paccuuThiBarotcs mo gopmynam (5) u (6).

Orcrona

DKCHepUMEHTalIbHAsS TIPOBEpPKa MOJyUYCHHON 3aBUCUMOCTH TIOJITBEpIUIa
ee ajgekBaTHOCTh. Ha prucyHke 4 mokazaHbl 3aBUCUMOCTH CUJIBI TOKA Ha BXOJE U
BbIXOJIe U3 TpyObl D159 ToMmMHON CTEHKH 4 MM JUIS Pa3IUYHOTO COYCTAHUS
nojnay. BumHo, 4To BBIpaBHHMBAaHHE HArpy30K MPOUCXOAUT NPHU YBEIUYEHUU
1oJlad Ha BXOJE M YMEHBIIEHHH Ha BbIxoJe. ONTUMAIBLHOE COOTHOIIECHUE
nojilay, TOJYyYEHHOE  DJKCHEPUMEHTAIBHBIM  CIIOCOOOM,  COBHAAAaeT ¢
TEOPETUUYECKUM.

Taxum oOpa3zoM, moadupas MojJavyd MOKHO JOOUTHCS YMEHBIICHHS CHIIBI
pe3aHus, TMOBBICUB TEM CaMbIM CTaOWJIBHOCTh M 3()(PEKTUBHOCTH OTEpPAIUU
orpe3ku. Tak kKak TPyObl OTIMYAIOTCS MEXKIY COOOW MO AMAMETPY, TOJIIUHE
CTCHKM W MaTepuany, IJs KaXJoro THUIopa3Mepa TpyO CYIIECTBYIOT CBOM

ONTUMAJTBHBIC COOTHOIICHHS o134 (puc. 4).



250

1,08
200

(==Y
9]
o

M BXOA,
100

M BbIXO/,

cunaTokal A

50

COOTHONEHH oga4y SBX/SBBIX

Puc. 4. 3aBucuMOCTh CTOMKOCTH TUJIBI OT COOTHOIIICHUSI TI0/1a4 MPU 00paboTKe

TpyOB1 D73%5,5 matepuan 25 I'tO

CTolKOCTHBIE UCHBITAHMS, MTPOBEICHHbIE HAa TpyOax VD73x5,5 marepuan 25
I'tO u B@146x7,7 matepuan 22I'HO nmokasanu, 4TO ONTUMM3ALMUS COOTHOIICHUS

M0/1a4 MO3BOJISIET MOBBICUTH PAOOTOCTIOCOOHOCTD MUJIBI 10 2-X U OoJiee pas.
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