PA3JJEJT 1. [IOPOHOPA3PYIIAFOLIUY HHCTPYMEHT M3 CBEPXTBEPIBIX MATEPHAJIOB
U TEXHOJIOI'HA EI'O IIPUMEHEHUA

VI]IK 622.24
H. A. lupann, ®. A. Pamaszanos', P. A. 'acanos’

"Tpecm Komnnexcuvie 6yposvie pabomor ' HKAP;
2Azepbationcanckuii I'ocyoapcmeennviii Yuusepcumem Hegmu u Ilpomviunennocmu, 2. baxy

OIIPEJAEJIEHUE KOHCTPYKTUBHBIX TIAPAMETPOB CUCTEMBbBI IPOMBIBKH
IHOPOAOPA3PYIIAIOIINX THCTPYMEHTOB

Hccnedosanvl 0gudicenue RpOMblEOYHOU JCUOKOCU, ee 83aUMOOelcmaue ¢ 3a00eM CKEANCUHbL HA
OCHOBE MEXAHUYECKOU MOOeIU ¢ PA3TUYHLIMU GEKINOPAMU HANPABIEHUS OBUINCEHUsL U KOHCPYKIMUGHbIMU
Popmamu UCROTHUMENLHOU YACMU NOPOOOPA3PYUAIOUIe20 UHCIPYMEHMA.

B npoexyusx ucnoavsosanvl ypasHenus 08UNCEHUS MACCHL 8 8UOE WUAPA, MOOETUPYIOWUe Yacmuyy
NPOMBIBOYHOU HCUOKOCMIU C COOMBEMCMBYIOWUMU KpaesbiMu yerosuamu. Pazpabomanvl mamemamuueckue
aneopummul 015l 8bIOOPA KOHCMPYKMUBHBIX RAPAMEMPOS8 CUCEMbl NPOMBIEKU YCMPOUCMEd Hpu nooaue
0ypP06020 pacmeopa, 0becneuu8arowux O4UCmKy npu3abOUHON 30Hbl CKEANCUHBL OM 6blOYPEHHbIX NOPOO OIS
PA3MUYHBIX  (QOPM  UCHOTHUMENbHOU — Yacmu  Nopooopaspyuwiaoueco  uncmpymenma. OnpeoenieHvl
cosmecmumbvle YCA08Usl KOHCIMPYKMUGHBIX NAPAMEMPO8 CUCHeMbl NPOMBIBKU U (DOPM UCHOIHUMETbHOZO
0peana nopooopazpyuLarowe20 UHCIMpPYMEHma u napamempo8 ux d9KCHIYyamayuu u OaHbl COOMEEmMCmayoujue
pexomendayuy 05 peanusayuu npoyecca npou3eoo0cmaa 6yposwix pabom.

Knioueevie cnoea: oonomo, cucmema npomvieku, 3a00u, 63aumooelicmsue, PheKkmusHochv
OYUCMKU, COBMECHMUMOCTb NAPAMEMPOS, 8bINOIHEHUE OYPOBbIX pabom

KoHCTpyKTHBHBIE TTapaMETPhI CUCTEMBI
IIPOMBIBKM YCTPOWCTBA JJIsl paspylleHHUs U
OYMCTKH 320051 CKBKUHBI OMPEIEISIOT MyTEM
MO/JICITUPOBAHUS B3aUMO/JICHCTBHUS
WCIIOJTHUTEJIBHON 4acTu
MOPOI0pa3pyILIAIOIIET0 HHCTPYMEHTa ¢ 3a00eM
CKBRXHHBI B COOTBETCTBHH C TEOPETHUECKUM
UCCIIEIOBAaHHEM.

N3BecTHO, 4TO 3¢ (HeKTUBHOCTh
(YHKIMOHUPOBAHUS ~ JIOOOH  KOMIIOHOBKH
—— (He3aBUCHUMO oT KOHCTPYKTHUBHOI'O
' UCTIOJHEHUs) A1 OypoBBIX paboOT Hapsdy ¢
MHOXECTBOM JAPYruXx (hakTopoB ompenesnsiercs
COBEPILEHCTBOM €€ CHUCTEMbl IPOMBIBKH.
CremneHb COBEPIICHCTBA CUCTEMBI TPOMBIBKH
OLIEHUBAIOT €€ CIOCOOHOCTBIO  OYMILATH
pu3abolHyI0 30HY OT BBIOYPEHHBIX MOPOJ B
nporecce OypeHusl. JTa COCOOHOCTh MOKET
& o0ecrneunBaThsCs COOTIOIEHUEM
& ¢ NPEIBBISAEMBIX K MPOSKTUPOBAHUIO CUCTEMBI

Puc. 1. Mexanuueckas MmoOens ~ TPOMBIBKM  COOTBETCTBYIOIIMX TpPEOOBaHUIL.

83aUMOOeHCIEUs. NPOMBbIEOUHOT dcuoKkocmu ¢ 1IOCHEIHME  3aKIIOYAIOTCA B TOM,  UTO

3a00em CK8aMCuHbl 60 8pems Oyposvix pabome  NOAABACMAA Ha 3a00i CKBaXXMHBI,
ciyuae opmel  3abos:a  —niockoi; 6 — ~ HUPOMBIBOYHAS JKHIKOCTb, OTPAXkasiCh OT HETO,
cepuueckoii JOJKHA TOCTYNaTh B IEHTPAIbHBIA MPOXOJ

ycTpouctBa. Tonbko  Takas  TpPacKTOpHs

Ues gen npoxode
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JBUKCHUS IPOMBIBOYHOM KHUJAKOCTH U3 IPOMBIBOYHBIX KAHAJIOB, T. €. OT nepudepuitHoit yactu 3a60s
K IEHTPAJIbHON 30HE, 00JierdaeT OTCcOoC IIIamMa, CKaluTMBAaeMOro Ha 3a00€ CKBaXMHBI BO BpeMs
OypoBBIX paboT yckopureneM ycrpoiictsa [1-4; 10].

Jnst uccnenoBaHusl IBHXKCHHSI TTPOMBIBOYHOM SKHJIKOCTH €€ B3aMMOJEHCTBHE C 3a00eM
CKBa)XMHBI MOJCIIUPYETCSI MEXaHUUECKON MOJIENIbIO, TOKa3aHHOU Ha puc. 1 [7].

Ha yka3zannoit mojenu o003Ha4yeHbI: /i — BBHICOTA YCTAaHOBKM HACAJKH; Ol — YIOJI MEXIY
HaIpaBJIieHUEM CTPYH M OChIO y; B — yros OTpakeHHs CTPYH MPOMBIBOYHOH KUAKOCTH; R —
paccTosiHuE OT OCH HACaJKH 10 OCU LEHTPAJIbHOIO MPOX0Ja; ¥ — Paguyc LIEHTPAJbHOTO MpoXoaa
YCTpOICTBA.

Jly1st MaTeMaTUYeCKOTO MOICTMPOBAHNUS B3aUMO/ICHCTBUS IIPOMBIBOYHOM KUAKOCTH C 3a00eM
CKBQ)XHHBI 337]a€MCsI KOOpAUHATHOM cucteMoit XOV ¢ HauaaoMm KOOpJMHAT HA BBIXOJE HACAIKH 10
ee OCH.

[Ipeamonaraem, 4To MOAEIMpYyeEMas B BUJIE€ IAPOOOPA3HBIX YACTHI] POMBIBOYHAS KHUIKOCTh
paauyca ro (paalyc OTBEPCTHUSI HACAIKH) BBIXOJUT U3 OTBEPCTHS HACAAKU CO CKOPOCTHIO Vo Tof
YIJIOM O K BEpTHKAJIBHOU ocH V.

Ha Takyro mapooOpa3Hyro yacTuily OyayT eMCTBOBATh CHJIa COMPOTUBIICHUS MOKOSIIEHCS
KHUIKOCTU U IeHTpoOexxHas cuia. Toraa cuiaa COMPOTUBICHHS KUAKOCTH Ha map OyaeT paBHA

6P, 7 U a
Po7oM , rie U — ckopocTh miapa; [ — BI3KOCTb KUIAKOCTH.

IleHnTpobeskHas cHla HampaBieHa IPOTUB ocH X U paBHA mo>(R — X), TJie m — Macca 1apa; o
— YIJIOBasi CKOPOCTh BPALLEHUS JA0JO0TA; X — PACCTOSHUE OT LIEHTpa 10 wmapa. Toraa B MpoeKIUsIX
ypaBHEHUS ABM)KEHHUS MACChI B BUJIE IlIapa MOXKHOIPEICTABUTH B BUJIE:

m)'c'+6nw0)'c+m(o2(R—r):0 0
my +6mnuy =0,
I7Ie X, Y — KOOPAMHATHI IICHTpa [Iapa B MOMEHT BPEMEHHU #; TOYKa HaJl BEIMYMHAMHU X U Y O3HAYAET
IIPOU3BOIHYIO 10 BPEMEHHU.

4 3 .
Y4yurteiBas, 9To m = EWO p. »u3 (1) momyuaem:

u

X+ ——x— ®’x =—0’R;
2p. 1,
ou (2)
e
2p, 1
O6miee pernreHre MEPBOTO ypaBHEeHUsI (2) UMEET BU/L;
x=C, e +C,e™ +R (3)
rae C;, C> — noctossHHBIC HHTErpupoBanus; K;, K> — koappuimeHTsl,
K, =—K-VJK’+®’ =—K-m
4)

K,=—K+VK>+®" ==K +m
rie K:9—“2; m=+vK>+o" .

4p. 1,

o
C yuerom HavanbHbIX ycnoBuil x(0) = 0; X(0)=o, sina npu ¢t = 0 MOCTOSHHBIE
unrerpupoBanus C; u C2 ONpenessitoTCs B HKETTPUBEICHHOM BUJIE:
v,sina+RK, v, sina+ RK
"= . . > 2 o
K 1 K 2 K 2 K 1
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C yueToMm BeIpakeHu# (4) moxydyaem cieayromiee:

x=e"(Ce™ +Cre™ J+ R (5)
OO1ee penieHre BTOPOro ypaBHEHUS (2) UMEeT BUJ:
y=Ce " +C,. (6)

Hauansnabie ycnosus s onpeaenenus Cs u Cy4 clienyronue:
»(0)=0; »(0)=v, sma npus=0

[HoncraBnss B (5) BelpakeHUs JUIsl MHTErpaibHbIX MOCTOSHHBIX C3 U Cy

—v, cosa v, cosa
C3 — 4 ; C4 — 4 ,
2K 2K
JUJIS UI3MEHEHUH ) TTOTy4YaeM:
L,COoS0L ok
= DO o) %

2K

ITo 3aBucumocTH (7) MOXKHO OIPEAETUTh BpeMs o JOCTIKEHUS MacChl B BUJIE IIapa 3a00s

CKBa)KUHBI, JJIS YETO 337aeMCsl yCIOBUEM ¢ = fo Ipu y = h:
1 L, COSAL

J= Ly Vucose (8)
2K vy,coso—2hK
JIBIKeHMe Macchl B BUJE 1Iapa BBEPX IPEACTABISIETCS YPABHEHUSIMH, aHAJIOTUYHBIMHU (2),
pelIeHne KOTOPbIX UMEET BUL!
x, =Ce™ +Ce" +R;

¢

v, =Ce”" +C,. ©
[Mocrosinubie nHTerpupoBanus Cs, — Cg ONPEaCISIFOTCS U3 YCIOBHA, 4To TipH t = 0:
X,(0)=X(1,); X,(0)=v(1, eosp = X(1, ),}
yi(0)=h;  y,(0)=v(1, )sinp=—y(t,).
C yueToM NociieJHUX MOJIy4aeM:
¢, = Xth)-K, [X(t,)-R]. ¢ - X(h)-K, Xt )-R].
K, -K, K, =K, (10)
S 9}
2K 2K

CornacHo TpeOOBaHMSIM K KOHCTPYKLIUU CUCTEMBI TPOMBIBKH Pa3pabOTaHHOTO yCTPOMCTBA
1ocJjie OTpa)KeHUsl OT 3a00s CKBaXXUHBI MPOMBIBOYHAS JKUAKOCTH JIOJKHA OPUEHTHUPOBATHCS B
LEHTPaJIbHBIA IPOXOJI €r0 BCACHIBAIOILETO y3J1a. DTO YCIOBHE JOJKHO 00€CIeunBaThCS Ha BBICOTE
h mocne oTpa)keHHs! KHUIKOCTU OT 320051 CKBaXKUHBL. MaTeMaTHUYECKH 3TO BBIPAXKAETCS YCIOBUEM
x1 =R npu y1 =0, ¢ y4eTOM KOTOPOr0 NMPUBOIUT K CJIEAYIOLIEMY PaBEHCTBY:

R(m—K )+v,sino [ vycoso—2hK |+
R(m+K)—v,sina | 4hK —v sina )

B ypaBHenue (11) BXOZUT yroa o, onmpelnessilONIM HampaBieHHE, BbICOTa YCTAaHOBKU U
JUaMeTp HacaJku; pacxos OypoBoro pactBopa () uepes . 3azaBasi TPU U3 ITUX YETHIPEX BEJTUYUH
c mnomoupio (11) MOXHO oOmpenenuTh 4YEeTBEPTYIO BEIMYMHY, TEM CaMbIM 00€CIeYHUTh
LEHTPOOEKHOCTh CTPYH. DTO O3HaudaeT, yto (11) sABiseTcs MaTeMaTUYECKUM ajJrOpUTMOM ISt
BbIOOpa KOHCTPYKTMBHBIX MapaMeTpPOB CHCTEMbl MPOMBIBKM YCTPOWCTBa IMpH Mojadye OypoBOTO
pacTBopa, 00ECIEeUnBaIOLIEr0 OUYUCTKY TPU3a00MHOMN 30HBI CKBaXKMHBI OT BEIOYPEHHBIX IOPO/I.

Kpowme ycnosus (11) nomkHO BRIMOTHATHCS yeinoBue U(f) = 0, T. e.:

(In
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k+m k—m

A K—m 2 2
K2C2E & +K2C2 * +2K,K,C,C8+ 202 %

2

>0.

PaccmorpuMm ciywali, korma moBepxHOCTh 3a0osi umeer ¢dopmy cohepor (puc. 1, 0).
[Tpenmonoxum, 94To HEHTP cPepbl HAXOAUTCS HA OCH CKBAKUHBI, B CBSI3H C UeM €€ KOOPAMHATHI OYIyT
npenacraBieHsl koopauHatamu Touku O1(R; yo), TOe Yo — 3agaHHOe 4ucio. OKpY>KHOCTh CeUeHUs
MIPEJICTABISACTCS YpaBHCHUEM

(X=R) +(y-»,) =p, (12)

rae p — paauyc cepsl.
VYpaBHeHUE JABWIKECHHMS HCTEKAIOUIEH M3 HACaJOK MPOMBIBOYHOW >KUAKOCTH COTJIACHO
dopmyine (11)

—2K —2Ky |* —2Ky |*
y o |Vocosa §% C v, cosal §% ‘C, v, cosal §% (13)
L, CoSAL L COoSaL L, COSaL

HamnpaBnenue BeKTOpa CKOPOCTH JIBHIKEHUS OTPAKESHHOU OT 320051 CKBaKUHBI TPOMBIBOYHOM
KUJAKOCTH JOJKHO COBIIAJIaTh C HAINPaBJICHUEM KacaTeJbHOM K OKPY>KHOCTH B TOuke [V(fo); x(%0)],
YpaBHEHHUE KOTOPOM MPEACTABIIAETCS 3aBUCUMOCTEIO [5; 6]:

y= R_X(to).X_FRX(to)_yo(l‘o)_R2 _yg +p’ '

(14)
y([o)_J’o J’(to)_J’o
Kak cnenyer u3 puc. 1, 6 cTpyst oTpaxkaercst O yriioM 3—y K TOPU30HTY, T1Ie YIIIbl 3 U Y
COSﬂ= X(to) . tgy:R_X(tO) (15)

JX20)+ () Hty) =
B 31011 nocranoBke nocrosiHHbe HHTErpupoBanus Cs—Cs, BXxoasue B (9), ONpenemnsior 1no
YCIOBUAM

X1(0)=X(1,); XI(O)zo(to)cos(ﬁ—v)’} (16)

Y,(0)=h =Y(t,); y,(0)==v(t, )sin(B—7)
v vty ) =/ X2(1,)+ (1, ).

C yuetom rpannyHbIX ycioBuid u3 (11) monydaem unrerpaibabie noctossHHbIE Cs—Cy
C. = V(1 )COS(B_V)+ K, [R _X(to )] )
5

i)

Kl _Kz
ot Jeos(By)+ K, [R-X(0,)]
’ Kl _Kz ’
o ot )sin(B-y)
! 2K ’
_ (. Yt )sin(B—v)
Gy —y(to) K .

BperI, 3a KOTOpPOC HMCTCKArolmasd M3 HaCaAOK IMPOMBIBOYHAA KHUAKOCTb MOXKCT OOCTUYb
cdepudeckoro 3a00s1, onpenensercs u3 ycyuosus y1 = 0 npu x; = R.

; :_Lh[_g}im \/ oft, Jsin(B—7)

2K\ C,) K\ v(t,)sin(B-v)-2Ky(t,)
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C yderoM moOCIeAHEr0 YyciaoBHS M ypaBHeHUs KacareinbHod (14) u3 (9) momydaem
3aBUCUMOCTD, O0BEIUHSIONIYI0 KOHCTPYKTUBHBIC TTapaMeTphl IPOMBIBKH YCTPOUCTBA U PEKUMHBIC
rapaMeTpsl BHIOTHEHHsI OypOBBIX paboT:

N

C.+C,| — o,sin(B—v) =0, (17)
v,sin(B—v)-2Ky(1,)

Kpome mapameTpoB, BXOASIIMX B TpaHCLEHIeHTHoe ypaBHeHue (11) B ypaBHenue (17)
BXOJIUT YTOJl ¥, ABIAIOIIKNACS QYHKIMEH paguyca KpuBu3HbI cepsrl p. CiieqoBaTenbHO, 3aBUCUMOCTD
(17) 6omee 06006meHHas mo cpaBHeHuio ¢ (11). 1o 06ycioBieno tem, uto (10) sBIsETCS YaCTHHIM
ciiy4aeM, nmojgydaeMbiM u3 (16) mpu p—oo. D10 03HauaeT, yTo Bhipakenue (17) — MmaTeMaTuueckast
OCHOBA /Il MPOEKTUPOBAHUS KaK KOHCTPYKIIMH CUCTEMBI TPOMBIBKU MPEIIOKEHHOTO YCTPOUCTBA U
COOTBETCTBYIOIIUX PEKUMHBIX MapaMETPOB €ro SKCIUTyaTallid, TaK M KOHCTPYKIMH HHUKHETO
HCIIOJIHUTEJIBHOTO OpraHa, T. €. pa3pylIaiouieil TopHble MOPOAbl YAaCTH HCHOJIHUTEIBLHOIO OpraHa
ycrpoiictBa. O Takoil BO3MOXKHOCTH CBHUJACTEILCTBYIOT TakKe€ MEXaHHYECKHE MOJeNn
B3auMojeicTBus (puc. 1, a, 6), HA OCHOBE MaTEMaTHYECKOr0 HCCIEIO0BAaHUS KOTOPHIX MOJTYYECHBI
3aBucumocty (11) u (17). Tak, cornacHo pe3ysabTaTaM CpaBHEHMsI CXeM Ha puc. 1, eciu 3a00i nmeer
dbopMy chepsl, IEHTp KOTOPOU HAXOAMUTCA Hal 3a00eM CKBa)KMHBI, CKAILTUBAIOIIUICS B 3TOM 30HE
OypoBoil mutam OymeT oTcachiBaThCsi B Oosee JierkoM pexkume [8; 9]. DTO COOTBETCTBYET
KOHCTPYKLMHU HCIIOJIHUTEJIBHOIO OpraHa yCTPOMCTBA C BOTHYTOM B LIEHTPAJbHOM 30HE PEKYyILLEH
gacThto. Hao6opoT, korga meHTp cdepbl HAXOAUTCS HUXKE 32005 CKBaXKUHBI, T. €. KOHCTPYKIIHS
WCIIOJIHUTEJIbHOTO OpraHa HMMEeT BBIIYKIYI0 PEeXYIIYI0 4YacTh, OTCOC OypoBOro IulamMa Mpu
pa3pylIeHUH TOPHBIX TOpo 3aTpyaHseTcs. ClienoBaTeabHO, ONTUMAIBHYIO KOHCTPYKITUIO PEXKYIIEH
YaCTH UCTIOJIHUTEIBHOTO OpraHa YCTPOIMCTBA ClielyeT UCKAaTh B 00JIACTH BOTHYTHIX €€ UCTIOJTHEHHIA.
Hauxyammm u3 BapuaHToB B 3TON 00,1aCTH KOHCTPYKTUBHBIX UCTIOJTHEHHH SBIISETCS TUIOCKOAOHHAS
KOHCTPYKITUSI PeXKYIIEH 9acTH UCTIOTHUTEIILHOTO OpraHa yCTPOHCTRA.

Ha puc. 2, a— mpencrtaBieHbl KpHBBIE, XapaKTEPHU3YIOUIUE B3aWMOBIHUSHUE PEKHUMHBIX
(akTOpOB W PA3TMYHBIX KOMOWHAIMNA MMapamMeTPOB KOHCTPYKTHBHOT'O HCIIOJIHCHUS CHCTEMBI
MIPOMBIBKH pa3paboTaHHOTro ycTpoiicTBa. Kak ciemyer u3 JaHHBIX puc. 1, 0 Mepe yaaneHus: HacaJaoK
0T 320051 CKBa)XMHBI B KOHCTPYKIIMHM HCIOJIHUTEIBHOIO OpPraHa YCTPOMCTBa HayallbHas CKOPOCTh
WCTEYCHUSI CTPYH MPOMBIBOYHON >KUAKOCTH PE3KO MOBBIMIAeTcs. [IpudeM MpOUCXOTUT 3TO MpHU
pPacCIONIOKEHNN HAcaJOK C YIJIOM HAaKJIOHAa K BEpTUKalIM, paBHbIM 30°. DTOT CKayoOK 3HAYCHUU
HayaJIbHOM CKOPOCTH CTPYH MPOMBIBOYHOW KUIAKOCTH COOTBETCTBYET MHTEpBANy yrja HaKJIOHA,
paBHOro 15°<0<45°. Jlo u mocjie yKa3aHHOTO HMHTEpBaja YrioB HAaKIOHA HACaJOK H3MEHEHUs
Ha4yaJIbHOW CKOPOCTH MCTEUCHUS TIPOMBIBOYHOMN KUIKOCTH XapaKTEPU3YIOTCS KOJIeOAaTeTbHOCTRIO C
HEOOJBIIION aMILTUTY 0.

BeiBOABI

1. YcranoBneHo, 4To eciau 3a0oil umeer Gopmy cdephl, LIEHTp KOTOPOW HAXOJIUTCS HaJ
3a00eM CKBa)KMHBI, CKAaIUIMBAIOLIMICSA B 3TOM 30He OypoBOil muiam OyaeT oTcachiBaThes B Oosee
JIETKOM PEXHME.

2. DTO COOTBETCTBYET KOHCTPYKIMM HCIIOJIHUTEIBHOIO OpraHa yCTpOMCTBAa ¢ BOTHYTOM B
LEHTPAJIBHOM 30HE PEXKYILEH YacThIO.

3. Korma meHtp cdepbl HaxoAUTCs HUXKE 32005 CKBaXHUHBI, T. €. KOTrJa KOHCTPYKIIHS
UCIIOJIHUTENIbHOTO OpraHa MMEET BBIMYKIYI0 PeXYL[yl0 4YacTh, OTCOC OypoBOro muiama Mpu
paspyLIEHUU TOPHBIX HOPOJ 3aTPYAHACTCS.

4. OnTuManbHyl0 KOHCTPYKIMIO PEXYIIEH YacTh HMCIOJHUTEILHOIO OpraHa yCTpOWCTBa
CJICAYCT UCKATh B 06HaCTI/I BOTHYTBIX €€ HWCIOJTHEHUH.

5. Hauxynamum U3 BapuaHTOB KOHCTPYKTHUBHBIX ()OPM pPEXyIIell YacTH HCIOJHUTEIHHOTIO
OpraHa ycTpOWCTBa SIBJISETCS IUNIOCKOJOHHOE €€ UCIIOJIHEHHUE.
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Puc. 2. 3asucumocmu pedxcumnvix hakmopos om KOHCMPYKMUBHO20 UCHOJIHEHUSI CUCTIEeMbl
npomvieku pazpabomarnnozo ycmpoucmea: a —npur = 0,012 m; ro = 0,009 m; 1-h = 0,03 m; 2—h =
0,09 m; 3-h = 0,12 m; 6 —npur = 0,012 m; 1o = 0,006 m; I-h = 0,03 m; 2—h = 0,09 m; 3—-h = 0,12
Mm; 86 —npur = 0,04 m; ro = 0,009 m; 1-h = 0,03 m; 2—h = 0,09 m; 3—h = 0,12 m; e —npu r = 0,004
M, Fo = 0,006 m; 1-h = 0,03 m; 2—h = 0,09 m; 3—h = 0,12 m

llocrioocerno pyx npomusHoi piounu, ii 63aemoodito 3 3a060€M C8epON0GUHU HA OCHOBI MEXAHIYHOI
MOOeni 3 PIBHUMU BEKMOPAMU HANPAMKY DYXY [ KOHCMPYKMUSHUMU GOPpMAMU SUKOHABHOI 4aACMUHU
NOPOOOPYUHIBHO20 THCINPYMEHM) .

Y npoexyisx euxopucmani pienanus pyxy macu y uenaoi Kyni, o Mo0entoc YacmunKy npoMugHoi
piounu 3 GIONOGIOHUM Kpatosumu ymoeamu. Po3zpobreno mamemamuuni aneopummu  Oasi  eubopy
KOHCMPYKMUBHUX NAPAMEMPI8 CUCMeMU NPOMUBKU NPUCMPOIO NPU ROOA4l OYPO8020 pO3uuHy, Wo 3abe3neuye
OUUWeHHST NPUBUOTIIHOI 30HU C8EPONIOBUHU 8I0 BUDYPEHHOT NOPOOU OJi PI3HUX (POPM BUKOHABHOI YACTMUHU
NOPOOOPYUHIBHO20 [HCMpYMeHmY. BusHaueHo CYMICHI YMOBU KOHCMPYKMUBHUX HApAMEmpi6 cucmemu
NPOMUBKU | (hOPM BUKOHABUO20 OP2aHy NOPOOOPYUHIGHO20 THCMPYMEHMY | napamempis ix excniyamayii ma
dani 8i0nosioni pexomenoayii 0 peanizayii npoyecy supoonuymea 6yposux pooim.

Knrouoei cnoea: oonomo, cucmema npomusku, 3a00U, 63a€MO0is, eeKmuUBHICMb OUYUUJeHHS,
132000iCEHICMb NAPAMEMPIB8, BUKOHAHHSL O)YPOBUX pOOIm

DETERMINATION OF THE CONSTRUCTIVE PARAMETERS OF THE SYSTEM OF
WASHING THE POWDER-DISTRIBUTION INSTRUMENTS

The motion of the drilling fluid and the process of its interaction with the bottomhole are investigated
on the basis of a mechanical model with a different direction vector and forms of constructive execution of the
executive part of the rock cutting tool

Used in the projections of the equation of motion of the mass in the form of a ball simulating a particle
of the washing liquid with the appropriate boundary conditions. Mathematical algorithms have been developed
to select the design parameters of the system for flushing the device when feeding the drilling fluid, which
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ensures that the bottomhole zone is cleaned from cuttings for various executions of the form of the executive
part of the rock cutting tool. The compatible conditions for the design parameters of the flushing system and
the execution of the form of the executive body of the rock cutting tool, the parameters of their operation, and
the corresponding recommendations for the implementation of the drilling process are given.

Key words: bit, washing system, bottomhole, interaction, cleaning efficiency, parameter compatibility,

drilling operations
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2. /[nenp, Ykpauna

KIIACCUOUKALUA HAPAMETPOB, BJUAIOIIUX HA TJIYBUHY CITYCKA

KPUOTEHHO-T'PABUMHBIX ®UJIHTPOB

Ilpugedena knaccughuxayusn napamempos, GUAIOWUX HA 2TYOUHY CYCKA KPUOSEHHO-2PABULIHbIX

Gurompos. Paccmompenvl mpu epynnvt napamempog: Kpuo2eHHO-epasuiino2o uibmpa, mexHoio2uu
CHYCKA U CKBANCUHHOU CPeObL.

Knrwouesvie cnosa: kpuocenno-epaguiiiblil huibmp, mpaHcnopmuposxka uismpa, 6ypoeast

CKeastCuHa.
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