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BuzHaueHHsS BETUYUHU POO0OYOro 00'eMy repoOTOpPHUX
TAPOMAIINH 3 €NIUKIOITAUTBHOIO LIBKOBOIO NEPEIAYECHO
BHYTPIIIHBOTO 3a4YETUICHHS

B crarri ommcanma MeToAMKAa PO3PaxyHKY pPoOOHYOro 00’€My TEpPOTOPHHX TiAPABIIYHUX MAIOWH 3
CHIIMMKITOI A TPHAMH I[iBKOBHMH TICPCIAYAMH BHYTPIIIHBOTO 3aUCTLICHHS.
repoTopHi rigpoMamuHm, 00°eM poldoT0i KaMepn, II0NA mepepizy Kamepn

IepoTopHi TimpaBiiuHI MaIIUHU 3 EMILUKJIOINAJBHUMHU LIBKOBUMH TiepeaadyaMu
BHyTpimHbOro 3aderuieHHs (ELIIIB3) 3acTocoByrOTBCS B PI3HHUX Tally3sx MAaIIHHOOYAIBHOI
MPOMHCIIOBOCTI, MOOUIBbHIN Ta CUIBCHKOTOCIONAPCHKIA TEXHIL, TEXHOJOTIYHOMY OOJagHaHHI,
eHepreTudHidi Ta HaQTOBUAOOYBHIM rajy3six, TOmO. K BIAOMO, OJHA 3 HAWBAKIIUBIIINX
XapPaKTEPUCTHK TIIPaBJIYHUX MAIlIMH, € 00’eMHa moaava (Uit HacociB) a0 KPYTHHH MOMEHT
(mnst TiIPOMOTOPIB), SIKI HEPO3PUBHO IMOB’sI3aHI 3 BEIMYHHOK POOOUYOro 00’ €My TiAPOMAIIHHH.
Jlns HacociB — 1e 00’eéM PiIWHY, IO BUBUIBHSAETBHCS 32 OOWUH 00epT Bajia, IJIsl MOTOPIB — Iie
o0’eM pimuHU, O HEOOXIAHO 3aTpaTUTH Ha OAWH o0epT Bayma. CKIATHICTH BU3HAYEHHS
pobouoro 00’eMy TepOTOpPHHMX TIAPOMAIIMH 3yMOBJieHa CKIaaHOK reomerpiero EIIB3.
Bunnkae HEOOXIAHICTD Y CTBOPEHHI YHIBEPCAIBbHOI PO3PaXyHKOBOI METOAMKH I BH3HAYEHHS
BeIMYMHH pobodoro oO0’eMy TepOTOPHUX TIAPOMAIIMH 3 PI3HUMH KOHCTPYKTHMBHHMHU
napamerpamu ELIIB3.

1 — cTaTop i3 YUCIIOM 3YOINB Z,; 2 — POTOP 13 YHCIOM 3yOLiB 7;; 3 — eminukIoina; 4 — pododiit mpodims poropa
(cKxBiAMCTAHTA IO CHIIMKJIONIH)

Pucynox 1 — 3arajgpHa cXeMa MO3AICHTPOITHOTO CIiMUKIOIAATBHOTO WiBKOBOTO 3A4CIUICHHS 3 TIO3HAYCHHIM
OCHOBHHX IAPaMETPiB

© 0.1 Ckibincekuii, B.1 I'yiya, A.A. I'natok, A B. 3aspua, 2012

PosrasitHemo pospaxynkoBy cxemy EIIIB3 (puc.1), Ta BBeIeMO HACTYIHI MO3HAYEHHS:
Ci(x1; y1), Ca(x2; y2), ..., Ci(Xi; yi) — HEHTPH LIBOK, IO 3aJ1aHl CBOIMHU KOOPIUHATAMH,
Di(&1; m1), D& Mm2), ..., Di(&; mi) — Toukm motuky pobodoro mpodiaro poTtopa 3



[[IBKaMH, 10 3aJ1aHl CBOIMU KOOPIUHATAMH,

O 1 O; — HeHTpU LEHTPOI cTaTOpa 1 pOTOpA.

3aueruieHHs] MOXKHa YMOBHO TIOIJIUTH HA AB1 30HH, MPOBIBLIH JiHII0 yepe3 Touku O 1 O
(Bicb OX) — 30Ha BCMOKTYBaHHs 1 30Ha HarHiTaHHi. KokHa Okpema KaMmepa BiJOKpEMJIEHa
IBOMa TOYKaMH JOTHUKY poOodoro mpodumro poropa 3 ABoMa cycimHimMu wiBkamu. Ilinm dac
poboTu Hacoca MpH 3AIHCHEHHI IJIAHETAPHOTO PyXy, KaMepH B 30HI BCMOKTYBaHHSI OJJHOYACHO
301IBIIYIOTBCS B O’0€Mi, CTBOPIOIOYM Bia €MHHH THCK. IIpu mepexozdi B 30HY HarHiTaHHS, yci
KaMepu OIHOYACHO 3MEHIIVIOTHCS, PIAMHA BHUBUIBHAETHCS. [[JIs1 TiIpOMOTOpIB yBeCh MpoLec
MPOTIKAE HABMAKU. PiAMHA TMiJ TUCKOM TONAETHCS B PoOOUl Kamepu, 3acCTaBJISIFOYH POTOP
obepTarucs.

AHaNI3YIOUH CXEMY 3a4UeIJICHHSI, CTa€ OYEBUIHUM, IO 00’ €M PIAVHM, SIKA BUBUTbHSIETHCS
€ CyMOI YCIX pi3HUIb 00’€MIB IBOX CYMIKHHMX KaMep 30HM HAarHiTaHHs, a0o0 pI3HHULEI
HaiOuibmoro 1 Halimenmoro 06’emy kamep. Toxi pobounii 06’eM repoTOPHOI TiAPOMALTHHU
BU3HAYAETHCS 3a hopmyioro [1]:

Vy = (S =Sn) - h- 21, (1)

e Spax 1 Smin — MAKCUMaJIbHA 1 MiHIMAJIBHA TUTOIIA MIK3yOOBOi Kamepu (puc. 2);

h — BHCOTa repOTOPHOI Mepenadi.

max

Bt

S 77

a)
a) — MiHIMaJIbHA IJIOIA; 0) — MAKCHMAITHHA TUTOINA

Pucynok 2 — [Tnoma nepepizy Mik3yOoBo1 KaMepH

OCHOBHMMH BXiIHUMH MapaMeTpaMu Uil MPOBEAEHHsS PO3PaXyHKY IUIOLI Mik3yOOBHX
kamep (puc. 1) e: uncno 3yOuiB poropa z;, ekcueHTpucuteT nepenadi e (sincranb 00,), paaiyc
HeHTpiB miBok Ry, , pamiyc miBku R,, pamiyc 3amaauH craropa R, Ixmi mnapamerpu
BU3HAYAIOTHCS HACTYITHUMHU 3QJIEKHOCTSIMH:

z, =z, +1 — 4ucno 3y0uiB cTaTOpA;

R, =z, -e — paniyc UeHTPOinM POTOPA,

R, =z, -e — pagiyc LIEHTPOINU CTaTOpa.

[TapameTpuyHi pPIBHAHHS BKOPOYEHO! EMIIHUKJIOIAN (TEOPETHYHOro MPORiI0) MaroTh
BUTJISI

x(9)=R,, cod0/z,)—e - coso, (3)
V(@) =R, sin(o/z,)-e-sing. )
[TapameTpuuHi piBHSIHHS €KBIJUCTAHTH BKOPOUEHOI emuukioian (pobodoro npodisro

poTopa):
R, -(R,,-cos(p/z,) ~ R, -coso)

R +R’ -2-R -R, -cos(¢-z /z,) ’
R, -(R,,-sin(¢/z,)— R, -sin 9)
\/Rf +R’ -2-R,-R,, -cos(p-z,/z,)

E(9) = R,, cos(0/z,)—e- coso - N )

ne =R, sin((p/zz)— e-sinQ— (6)
Sk BugHO 31 cxemu (puc.l), npu z, =5 HalibIbmIa MIOIIA MEepepi3y KaMepu oOMexeHa

toukamu Dg 1 D; 1 nexxuts B cexTopi, oOMexxeHOMy KyToM ¢ a HaiimeHIa — D3 1 D4, B cektopi 3
KyToM 03. IM BiAMOBIAAIOTE KyTOBI MApaMETPH: Pg1P7 T Q3 1 Q4. Y BUNAAKY, KOJIU YUCIO 3yOLiB



pOTOpa — MapHe YUCIO, KAMEPH 3 MAKCUMAJIBHUM 1 MIHIMAJIBbHIM 00’ €MOM HE MOXYTb i1CHYBaTH
OTHOYACHO, K Ha puc. 1. BOHM mo4eproBo 3aMiHIOIOTH OJHA OAHY B IpOLECl 3IiHCHEHHS
IJIaHEeTApHOTrO pyxy. HesaneskHO Bim TOro, MapHE YW HE MapHe 4ucio 3yOuiB z;, oO4YHCIIEeHHs
MiHIMaJIbHOI TUTOINI MOJKHA 3IIMCHIOBATH HAa TOMY K€ NMPOMDKKY 3MIHH ¢, IIO 1 OOYHMCIECHHS
MaKCHUMaJIbHOI. Y 1[bOMY BHINAAKY B popmynax (3)-(6) BenuunHy € HeoOXiTHO 3aMIHUTH Ha —é€ .
LleHTpH 1IBOK JIEKATh B TOUKAX MEPETUHY KoJsa paaiycoM Ry, 13 emiuunkioigoto 3 (puc. 1)
1 po3TamoBaHi OAMH BITHOCHO OJHOTO MiA KyTOM 27/z;. nsg moOynoBW AT emiUKIOINH,
oOMekeHoi JBOMa CyCIOHIMH LeHTpamu LiBOK, weHTp O ueHrpoinu cratopa R. moBuHeH
3n1ACHUTH MOBHUH 00epT, BimHOCHO Touku O Ha KyT 2m. KyTOB1 napameTpu, 1o BIATIOBIAAIOTH
TOYKaM JAOTHKY pobodoro mnpodumo poropa 3 LIBKAMU 1 LEHTPAM MIBOK 3aJHINAFOTHCS
OJTHAKOBUMH, aJKe OOWMIBI TOYKH JIe)KaThb Ha OAHIA HopMmaui. JUsHKM MDK3yOOBHX Kamep 3
MiHIMaJIbHOO T4 MAaKCUMAJIbHOIO TUIoMIeto (puc. 2, a, 6) MaroTh BiCb CUMETPI, KA MOJIUIAE caMy
IUTOINY 1 €KBITUCTAHTY, IO 1 0OMeXye, Ha ABi piBHI YacTUHU. s moOyqOBH MOJIOBHHU AYTH
nentp O HeoOXiTHO MOBEPHYTH Ha MiB 00epTa, TOOTO Ha KyT piBHUI ©. Toxal KyTOBI mapameTpu
BU3HAYAIOTHCS HACTYMIHUM YHHOM: JUJUIsl MEPINOi TOYKH IOTHKY I[BKM 3 POTOPOM 3HAUYEHHS
KyTOBOTO Tmapamerpy ¢; Oyame 7, JUisi HACTYNMHOI TOYKH BOHO OyJe OpIBHIOBATH
Q2=7+2-1=3 7. 3MiHy KyTOBOTO NapaMeTPy MOKHA MIPEICTABUTH y BUTJISIL 3aJI€KHOCTI:
¢, =2-i-D-m, (7
nei=12,3,..., z
31 cxemu (puc. 1) BUAHO, O NIpH 2z, =5 MAaKCUMAaJIbHA IIJIOIA OOMEXEHA TOUKAMH, SIKUM
BIANOBINAIOTH KyTOBI mapamerpu ¢, =11-m, 1 ¢, =13.-n. Toukam, mo OOMEXYIOTbH

MiHIMaJIbHY IUIOINY, BIATOBINAIOTH T1 K CaMi KyTOBI MapaMeTpH, ajie 3HaueHHs e B (popmynax

(3)-(6) Geperbest 31 3HAKOM “—”, SIK HATOJIOLIYBAJIOCH BHIIIE.
KoopanHaaTy HeHTpIB LiBOK BU3HAYAKOTHCS 3AJIEXKHICTIO:
x, =x(0,)> ¥, = ¥(9,). ®)

Koopauaatu TO4WOK noTMKY pobodoro mpodiiro poTropa 3 ILIBKAMH BH3HAYAIOTHCS

3aJIEJKHICTIO!
é :g((”i)’ n; :77((01')- (9)
B nopanbimoMy, 11 CIpOILEHHS PO3PAXYHKIB, KOOPAUHATHA CYCIAHIX TOUYOK (HAIPUKIAL
2 2

& 1 &) Gynemo mo3HauaTH 3 iHAekcamu “1” Ta “i+1” (tobto & 1 &i1).

ITnoma Oynb-aKoi 3 KaMep JEKUTh B CEKTOPL, OOMEKEHOMY KYTOM O; Ta KOJIOM 3amaJud

2

R.. Kyt 6; BU3HAa4a€eTHCSI HACTYITHUM YHHOM:

(ii — e) ‘Min — (im — e) ‘M,
(iz‘ - e) ) (im - e) R PR P
[Tnoma cexTopa, 0OMEKEHOro KyTOM 6; 1 KOJIOM 3amaIiH BU3HAYAETHCS 33 (POPMYJIOKO:

Siozei'Rsz/za (11)

(10)

0, =arctg

ne 0; — 3aIaeThCsl B pajliaHax.

IMomanbmuii  po3paxyHOK 3BOAUTHCS A0 BIOHIMAHHS BiI IO Sg  TUIOLII
KpUBOJIHIAHOTO cektopy poropa ODDi:; Ta nBox ckiamuux cektopiB miBok A;BiD; 1
Ai1BiniDin (puc 4).

[Tnomy KpUBOJIHIHHOTO ceKTopy poropa O:C;Ci;; MoxHa 3HaiiTh 3a Gopmyoro [2]:

Piv1

j E(0)-1'(0) ~E'(0)- n(@))dep. (12)

[Ipn mincraHoOBUI 3HAYEHb &((p) i N(e) Ta ix moximHUx y Gopmyny (12) oTpumyemo
IPOMI3IKUH 1 CKIIQIHUH BUpA3, TOMY iHTErpaj B TAKOMY BHIAIKy MOXKIHUBO OOYHCIUTU TUIBKU
3a monomororo I1K.



OOuucnuTH MIOIy MOKHA 1 32 IHIIOK MeTOAuKOr. Maroun nosxkunu kpuBux CiCiip 1
DiDi:1 (puc. 3,a), 3Haxogumo twiomny oomeskeny eminukioinow C;Cii, exBigucrantoro DiDj g, 1
nsoma Biapizkamu CD;, CiDj;. Is mutomma uncensHo piBHA miomi Tpaneunii (puc.3,6). Jami Bin
wiomi KpusoJiHiiHOrO cekropa emuukioign O;CiCi;; BigHIMAaEMO BUINE 3a3HAYEHY ILIOILY,
nonaemo o TpukyTHUKIB AOO;Dj, AO;C;;1Dji1 1 BimHiMaemo ttomi AOQ;C;D;, AOO;D; ;.

-~
AZ/{ ZZ+7
L4 /
L]

0)

a) — 3arajgpHA cXeMa; 0) — CPOIICHUHA BHTILA JUTAHKA MK CINHKIOIA00 Ta mpodiaeM poTopa

Pucynox 3 — Po3paxyHkoBa cxeMa 1 OOMHCIICHHA U0 KPHBOTIHIHHOTO CEKTOPY pPoTOpa

ITnomra kpusominiiHoro cekropa O,CiCiy; enmuukoiny:
Pis1

S = % [(x(@)- (@)= x' () y(@))do. (13)

ITepi moxigHi Bil KOOPAUHAT le(p) 1 y(¢) MarOTh BUTJISAL;
x'((p):e-sin(p—(RW/zz)-sin((p/zz), (14)
V(@) =(R,, [2,)-cos(¢/z,)—e-cosg. (15)

ITincraBuBmn 3HavueHHs y Qopmyny (13), Ta BUKOHABIIM HEOOXiAHI NMEPETBOPEHHH,

OTPUMAEMO:
1 (Pl+1 (p . Z (p . Z
E _ . 2, 2 _,. . LI_R . . L
S, "3 I[e z,+R, —e-R, cos{ -, ] R.-R, cos{ -, nd(p (16)

P;
[Ticnsa iHTerpyBaHHs, MaeMo (GOpMyINy Ul BH3HAYEHHS CEKTOPHOI IO BKOPOUYEHOI
EMiUUKIOINU;

St = 1 ’ Z_Z'Ruu'(Rc+e)‘[sm[M]_Sin[M]]_(zz'ez+R5u)'((Pi_(Pm) - (A7)

F=
2.z, | z Z, Z,

Jowxkuna ayru emuukioinu mMixk Toukamu Ci 1 Ci;; BUSHAYAETHCS IHTErpaJIoM [2]:
Pit1
2 2
L= [ \¥(0) +y(9)do. (18)
?;
BBenemo HacTyIHI TO3HAYEHHS:

a=(R: +R*)/z2, b=2-R,-R [z (19)

Toni iHTErpas MOKHA 3aMMUCATH B HACTYITHOMY BUTJISIL

1 Piy1 ¢z i1
L = o I Rj”Jer—Z-RW-RC-co{ . 1ja’(p: I\/a—b-cos((p-zl/zz)d(p. (20)
2 P 2 P

ITepeicHa mimiHTerpanbHOi QYHKIIT HE BHPAXKAETHCS uepe3 eIeMeHTapHi (pyHKLii, TOMy
oTpumaHui iHTerpai (20) 3BOIUTHCS IO SNINTHYHUX IHTETPaJIiB APYTrOTO POAY.
JopxxuHa ayru npodino portopa Mixk Toukamu Dj 1 D1 BU3HA4Ya€eThCs IHTErpajioM:



Piy1
= [0 +n'(0) do. 21)
¢;
3Ha4YeHHS MOXITHUX &'((p) 1 1'(¢) MOXHa MPENCTABUTH:

R -x' . " ! _ 4 ]
i'(cp)= d R, V(@) = x' () — *(@) ('y (‘2) x'((P) 2yg/(;P) x (cp))j @)
TR @ e @@ + (@)1
n)= i R, -x'(¢) :y.((p)_RL, -y(<p)-('y (q;)-x'(@);z/g(p)-x (<p))’ (23)
TR (@) +¥'(9)°)

JE@ (@) = (@) 1 (g V@ X@ @)
x'(@)” + y'()

Toni iHTErpaN 3aMUIIEThCS TaAK:
Piy1

| {Jx'(cp)z +3'(9) -

P;

(25)

R, - (3" (9)- X' (¢) - ¥'(9)- X"(tp))},
2 2 (p )
x'(@)” +y'(9)

[Tepma yacTuHa iHTErpaa \/ X'(¢)’ +y'(¢)’ Binoma 3 momepenHboi Gopmymu (20), Tomy
OTPUMY€EMO HACTYITHY PIBHICTB!

PR (V@)X (9) -y (@) X"(tp))

e R ERESRT: 20
Hpyri noxigHi Bixg koopauHat x(9) 1 y(¢):
x'(p) =e-coso —(R,, ~cos(9/z,)/2;), (27)
y'(p)=e-sino—(R, -sin(¢/z,)/23) . (28)
BeeneMo nosHayeHHs:
c=e’+(R, /z3), d=R, -e(z,+1)]z;. (29)
Toni oTpumaemo:
¥'(9)-X'(0) = () x"(9) =c—dcos(¢-2,/2,). (30)

Pisnuns noexkud AL Iyr emnuKIoinu 1 eKBIAUCTaHTH Oy/ie BUSHAYATUCH 32 (POPMYJIOH:

Pi1 _ . .
ALZ-ZLZ-—ZZ-ZRH' J c—d COS((P Z1/Zz)d

o a—b-cos(e-z,/z,) 1)

3HaueHHs iHTerpaJIy (31) maTume BUTIISA:
2-R,-(b-c—a-d) a+b z,-Q,
(<p,+ —9,)+ arctg[ gl | |-
1 bNa>—b?-(z,/z,) a-b \ 2-z

—arclg a+h -1g 209 ) (32)
a-b 2.z,

[Tnouri mpuneriaux 10 CEKTOPY TPUKYTHUKIB BU3HAYAIOTHCS 32 HACTYITHUMHU (popMysamu
(momyckaroThCs By €MHI 3HAUEHHS):

SAO,CD; = % \/Ej +n’ -\/xl.2 +y! -sin{— arctg{wﬂ , (33)

X; 'ii N,

1 . X, Ny — Vil &,
SAO CuDiy = —- 2 + 2 . x_2 + 2 -sin| arct i+l i+l i+l i+l ; 34
1GinDin = 5 \/im MNia \/ i1 T Via 8] X B TV (34)



SAOO,D, = % \/5”2 +nf .\/(E”_ —e)2 +n1-2 -sin_— arczg{(igi?i);)ﬁ%:f;,]‘fii ﬂ , (35)

(E.n'ﬂ - e) : E.>z‘+l + nz'2+l

1 a _e)em.. —m. -E
SAOOD; = 5\/E->12+1 +ni2+l '\/(im _e)2 +ﬂ1-2+1 - Sin arczg|:(§Hl & Mt ~ Moo :H (36)

[Tnoma kpusomiHiiiHoro cektopy OD;D;.1 potopa:

SI-P = SIE + SAOlciDi + SAOlciﬂDiﬂ + SAOOlDl + SAOOlDiﬂ —[L . Ru + ALi i R” )7 (37)
' 2

AL -R, ] — o tparerii (puc. 3,0).
2

ne (L,. ‘R, +

Jlani 3HaXOOUMO TUTOII AUTTHOK OOMEKEeHHX IIBKOIO, BiapizkoMm BiD; 1 komom 3anmanux
R, (puc. 4).

PucyHok 4 — Po3paxyHkoBa cxeMa 11 OOMHCICHHS IUTOMN JUTTHOK IiBOK

JlaHy ninsiHKy po36MBaEMo Ha OimbIN MPOCTI reoMeTpHuHi Qirypu — nBa cermeHnta S,
2 3 : . .
S” 1 TpuxytHuk S, . Ilo uepsi 3HAXOAUMO IUIOLTY KOKHOI (irypu OKpeMo, CyMma IUIOI TPhOX
¢iryp mae mykany ruomy ckiganHoi aistHKH AiBiD;. Takum ke ynHOM OOYHCIIOETHCS TUIOIIA
CYCIOHBOI MUTSTHKY IIBKH Aj11Bii1Diy1.
Marouu KyTH Vi 1 Vi1 1 pafiyc Kona 3anaauH R, Jerko 3HaiTH 1o JBOX CErMEHTIB,

S/ 1S}, KyTu i iYir1 BU3Ha4aroThCA 33 GOPMyJIamu:
R +R —R’ —e)m. —v. - (E —
Yi = y— LA OB, =arccos| —————— —arclg{(xl 9 =y -G e)}, (38)
2-R; R, (x,—e)- (€, —e)+y, m,
R} +R - R’ ey m. . —v. (B —
'Yi+1 — \|]+ 4AH10BH1 =arcco 3 ;W . Y + Clrctg|: (le e) nz+l y1+1 (iHl e):| ) (39)
2 Rs ) Rm; (xi+1 o e) ) (EJHI o e) T Vi Min

[Tnowuri cerMeHTiB, YTBOPEHHUX KOJIOM 3aManH 1 KyTaMH Vi1 Vi1
S =R;-(y,-siny,)/2, (40)
1 2 .
Si+1 = R3 ' (YHI —Ssmy,, )/2 B (41)
1€ i, Yi+1 — 3aJAIOThCS B pajiaHax.
Hani 3Hax01uMO I0BXUHU XOpa AiD; 1 Aj+1Dj+1:

AD, =R +(& —e) +1,)-2-R, - (&, —e)* +7,” -cosy, . (42)




z+1 \/R2 (E->1+1 o e) +n ) 2 Rs ) \/(EJHI o 6)2 + nil "COSY, - (43)
KyTn, mo BiANoBiAa0Th XOpaaM Ai 1 Ai:1:

A, =2-arcsin(4,D, /2-R,), (44)
Ay =2-arcsin(4,,D,,/2-R,). (45)
[Tnomi cerMeHTiB, IO BIAMOBINAIOTh JAHUM KyTaM (KyT A B pajiaHax):
S? =Ry (A, —sink,)/2, (46)
82 =Ry (A, —sink,,)/2, (47)

Mi, i+l — 331AI0THCA B pajliaHax.
Howxkuan xopa AiBi 1 Ai1Biii:

AB =2-R, -sin(kl./Z), (48)
AHIB = 2 : R3 : Sin(xi+l /2) . (49)

[Tnomi TpukytHUKiB AA;BiD; 1 AA;;1Bi1Di1 Bu3Hawaemo 3a popmynoro I'epona:
= \/pi ) (pi R, + \/(E.ml o 6)2 +ni2+l ) (pi _Az'Bz')' (pi - Az'Di) > (50)

Szil = \/pi+1 ' (le _Rs + \/(E.afrl - 6)2 + 1’1,-2+1 ) (pi+1 z+1 z+1) (pz+1 z+1Di+1) 2 (5 1)

1€ i 1 Pi+1 — MOJIOBUHH HepI/IMeTplB TpukyTHHUKIB AA;BiD; 1 AA;11Bii1Diy1.
JlonaeMo mioni ABOX CErMEHTIB 1 TUIOIY TPUKYTHHKA:

St=8'+82+S8, S =8.,+8,+5]

i+l i+1 i+l i+l (52)
BusHauyuBIIM BCi CKIIAIOB], BU3HAYAEMO ILIOMTY Mepepi3y NOBLIbHOI poOoHdol Kamepu 3a
dbopmyIoro:
— Q0 Y Y
S =8 —(S"T+SF+S8"). (53)
Maroun 3Ha4YeHHS MaKCHMAaJbHOI Ta MIiHIMAJBbHOI IUIOHI Tepepi3iB poboUuxX Kamep,
BU3Ha4aeMO 3a popmyioro (1) Bemuunny pododoro o6’ emMy repoTopHOI epenadi.

BuxopucTroByroun naHy METOIWKY, B TMOAAIBIIOMY MOJKJIMBO BHU3HAYMTH, SIK BILJIMBAE
3MiHa PI3HUX KOHCTpYKTHUBHUX napamerpis ELIIIB3 Ha poOounii 06’eM, Ta BU3SHAUYNTH HEOOXiHI
iX 3HaYeHHS MIPH MMPOEKTYBAHHI F€pOTOPHUX TAPOMALIHH.
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A. Crubuncxui, B. 'yyyn, A.Inamiox, A. 3aapnas
Onpenesienne BeJaHMYNHBI  padovuero o00beMa TEPOTOPHBIX THAPABAAYECKHX MAIMMAH C
AMUIMAKIOWIATLHBIMH TIEBOYHBIMHA TICPEAAMAMH BHYTPEHHETO 3ATICTLICHIIS,

B craree ommcana Merommka pacuera padodero o0BeMa TEPOTOPHBIX THAPABIMYCCKHX MANIMH C
SIMUAIHAKIOUAAIBHBIMHA HCBOTHBIMHA NCPEAAYAMHA BHYTPCHHETO 3aLICTITICHUA.

O.Skibinskiy, A.Gnatuk, V. Gutsul, A. Zayarna
Determination of size of job volume of hydraulic machines with center epicyclic transmission
internal gear

In this paper to describe method of job volume of hydraulic machines with center epicyclic transmission
internal gear.
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