Hayqule cmamsu U 3amMemxu

O. KAHJ/IBIGAEB

PEINIEHUE 3ATAYHU UCK/IIOYEHUA HEU3BECTHOI'O
U3 CUCTEMBI YPABHEHUM C TPEMS HEU3BECTHBIMHU
HNPUMEHHUTEJIBHO K CUHTE3Y IPOCTPAHCTBEHHBIX MEXAHU3MOB
BBICOKHX KJIACCOB

Paccmotpum 3amauy cuntesa mexannzma VI kmac-
ca o0IIero BU/ia B COOTBETCTBHH C PUCYHKOM ITO IIIECTH
3aJaHHBIM IIOJIO)KEHHUSAM BXOIHBIX 3BEHBLEB 1, 2 U BEI-
XOIHOro 3BeHa 7.
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JUi1st pemeHust 3a1a4i CHHTE3a MCIIONb3YeM METO
uHTeprompoBanusi. OOBIYHO YUCIIO Y3JIOB HHTEPIIOIH-
pPOBaHHS MPUHUMACTCS PABHBIM YHCITY HCKOMBIX I1apa-
MeTpOB. B 1aHHOM ciy4ae 4nciio y3/10B HHTEPIIOIUPO-
BaHMS PAaBHO IIECTH, MMOITOMY OyJeM paccMaTpUBaTh
3ajJ]ayy CHHTE3a 110 [IECTH mapaMerpam. Jiis pemenus
3aJ]aydl CHHTE3a MCIIOJIb30BAaHO BHIPAKCHHE B3BEIICH-
HO# pasHocTu [1]

2
12,
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rae | 44— DaccrosHue Mexay Toukamu B u C 3Bena 4
MeXaHHU3Ma.:
|42¢ = (XB - Xc)z +(YB _Yc)z +(ZB _ZC)Z’

Xg Yo Zg, X Yo Z. — COOTBETCTBYIOIME KOOPAMHATBI
touek B u C 38ena 4(BC) B HemonBmxHOM cucTeMe Ko-
opmuHat OXYZ. [y BBIYMCICHUS LIECTH JIMHEHHBIX
reOMETPUYECKHX MapaMeTpoB u3 Habopa 13 muHeHHBIX
TeOMETPUYECKUX MapaMeTPOB KMHEMAaTHUECKOH Lenu
ABCD [2] onpenenum umciio BapHaHTOB U3 IIECTH ITapa-
MeTpoB [3] ¢ yaerom Toro, uto amuHa |, 3Bena 4 BXoaut
BO BCE BapHAHTBHI:
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Pemenne 3agaum cMHTE3a MIECTH TEOMETPUUYECKUX

napaMeTpoB PacCMOTPUM Ha MpHUMEPE OAHOTO W3 II0-

JIy4EHHBIX BAPHAHTOB! 8, Xag Zygr Xscr Zser |-

=792 BapuaHTa.
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2006. Me 1

Aq p1f1(§011W7’(/72’l/"3)+ P, f, ((/)111//7’(/)2’1//5)+
+P5 f3(¢1v‘/’77¢27‘//5)+ p4f4((/)1’l//7’(/)2’l//5)+
+Ps f5(¢1v‘/’7’§02’l//5)+ Ps fe (@11‘//7’(/)2’V/5)+

+ppp, f; (@11V/7’§02’W5)+ PP (@1’W4’¢7’W6)+

+P, Ps fo (@11W47(P77V/6)+ P2 Ps f10(¢’11‘/’71(/)2’l//5)+
+P, p4f11(§011l//7’§02’l//5)+ p3p4f12(§01’l//7’§02’l//5)_

—F((Dlyllly,(l?z,l//s)- 3)

HpI/I PCHICHUHN 3ada4U CUHTE3a MO MCTOAY UHTCP-

MOJIMPOBAaHUA JI IIECTU 3aJaHHBIX HOHO)KeHI/If/i Mexa-

HHU3MaA OTKIIOHCHUA BBBCHICHHOﬁ pa3sHoCTu Aq JOJIKHBI

paBHATBCA Hy 0. C y4eToM 3TOro u3 BeipaxkeHus (3)
NMEEM

p1f1(§011W77(/)27l//5)+pzfz((/)lil//7’(02’l//5)+

+p3f3(§011l//77§027l//5)+p4f4((/)1’l//7’(/)2’l//5)+

+p5f5(§01vl//7’§02’l//5)+p6f6(§01’I//7’(P2’l//5)+
+p1~p2f7(§01,l//7,§02,l//5)+p1p3f8(§01,l//4,§07,l//6)+
+p1p5f9(§011V/47(/)77V/6)+pz‘psflo((/)lil//7’(/)2’l//5)+
+p2p4f11(§01,l//7,§02,l//5)+p3p4f12(§01,l//7,§02,l//5)—
~F (pzy.07vs) 0,1 16 )

Hcknrounm u3 cucteMbl ypaBHeHHl (3) Heu3BecT-
Hoe p,. [Tomyuum

bli pl +b2i pz +b3i p3 + b4i p4 +b5i p5 +b6i pl pz +
075 Py Ps + g . Ps + By; P2 Py +bio; P, P+ P3P, = By,

i=15;
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bji = fji (¢1iv‘//4iv(/’7ivl//6i)_ fj,e (¢IG7W46’¢76’WG6)’
i=j=15
bj+l,i = fj+1,i ((oli’l//4i’(07i’l//6i)_ fj+l,6 (("16"//46’(076"//66)'
j=6,11

B =F ((Pli Wi P70 Wi ) -F (¢1,6’W4,6’<076,W6,6 ) (4)

Cucremy (4) u3 Tpex ypaBHeHu ipu i =1, 2 i =]
NpPENCTaBUM B MaTPUYHO-BEKTOPHOH popme [4] u 3a-
MHIIEM

Tis(Psi Ps) P; +Ti2(Pss Ps) P2 + T (Psy Ps ) P2 +
+T;(PsPs) 0= 4,58, (5)

rIe
Tis (Psr Ps) = P5 (Ps¥ j10 +7 17 );
Ti (Ps Ps) =
= 05 (71205 +7 10D+ ¥ 15 Ps + 7122 PsPs +7 17 )
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T (PsPs) =
(VPR P+ aPa Y a6 Ps + Y 5Pt |
P2 Ps 7 2 PaPs e |
Tio (P Ps) = (712 P5 +7sPs +7j2Ps +7joPs +
+715Ps + 7 j13P5 Ps +7 jo PsPs +7 14 P Ps +7 jo)-
Koapdunments {;/j'm }, (j=34,5 m :]z’:) CHCTe-

MBI anredpandeckux ypaBHeHHH (5) He cozmepikaT He-
U3BECTHBIX P, P,

Hcknrouast HEM3BECTHOE P, U3 CHCTEMBI anreOpau-
4yeckux ypaBHeHui (5), momydaem /Ba ypaBHEHHS OT-
HOCHUTENIBHO HEU3BECTHBIX P, Pg:

Tio(Pas Ps) Ta(Psi Ps) Tio(Ps Ps) Tus(Pa ) 0
Too(Pss Ps) Tar(Pas Ps) Too(Pas Ps) Te(Pss Ps) 0
Teo(pe,’ps) T61(p3!p5) T62(p31 ps) TBS(p31 ps) 0 =
0 Tio(Pas Ps) TaPs Ps) Tio(Pss Ps) Tas(Pss Ps)
0 Too(Pas Ps) TarPs ) Too(Pas Ps) Teo(ss Ps)
=0, (6)
To(PsiPs) TPy P) TPy p) TPy o) 0
To(Ps Ps) TP Ps) Tolpsps) Ta(psopy) 0
To(Ps Ps) TPy Ps) Teo(psops) Teolpsops) 0 |=
0 To(PsiPs) TPy Ps) TP pe) Talpsopy)
0 To(Ps Ps) TP Bs) TolpsPs) Talpsopy)

. (7
Kaxnoe ypaBuenue (6) u (7) npeacraisier co00H MHO-
rO4JIEH OT IBYX HEU3BECTHBIX O, P,. JIeBast uacTs ypas-
Henus (6) mpencrasiiser coOoi anredpanveckoe ypas-
Henue 11 cTenenn OTHOCHTENLHO HEM3BECTHOTO P, [4].

(8)

.y Ty1 BBIIIHCBIBAIOTCSA 4YC€PE3 {}/j’m},

1 s

Szo [ pl - 07

rae 7y, 7Ty, .-
(j=45 m=123).

9t0 YpaBHCHUC 11 creneHy OTHOCUTEIBLHO HEU3BE-
CTHOI'O p3 HUMECT B

Sy (P2) Pyt +Sy (P2 ) Py’ +Ss (5 ) P3 +S,(pg) ps +
+S,(ps) Ps +Ss(P3) P5+S5(5) s + S, (P2 ps +
+S,(p3) p5 +S,(ps) p3 +S,(ps) s +S, (5 ) =0.

JleBas wacte ypaBHeHus (8) mpeactaBisier coOoit
aHaJOrMYHOE anredpandeckoe ypaBHeHue 11 crenenu
OTHOCHUTEJILHO HEU3BECTHOIO .
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rae hy, hy, ..., hy, BeIpaxalorcs uepes {;/j’m},
(j=45 m=123).

910 YpaBHCHHEC 11 cTeneHH OTHOCUTEIBLHO HEU3-
BCCTHOI'O p3 HUMCECT B

Hy, (p3) 3"+ Hyo (P2) P3°+Hq (P5) p3 +Hg (pS) p
+H, (p) ] +Hq (p2) ps +Hs (p5) 05 +H, (p2)p
+H, () ps +H, (ps) 3 +H, (p5) ps +Ho (p5)=0.

Ananu3 ypaBHenuil (8) u (9) npuBoIMT K CTEIICH-
HBIM YPaBHEHUSAM OTHOCHUTEIBHO HEU3BECTHOIO P,.
Wckiioyast HEU3BECTHOE ), U3 CUCTEM ypaBHeHUid (8) u
(9), monyuaem mMuorounen 108 cremeHu, KOTOPBIi
npeacTaBisieT codoil anredpandeckoe ypaBneHne 108
CTEIEHU OTHOCHTENBHO HEM3BECTHOTO .
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108 k
oSk Ps = 0, (10)
rae Ky, Ky, Ky, ..., Kygg BBIpaXKaroTCs 4epe3 coCTaBIIsIO-

mue ypaBHenuit (8) u (9)
Su(P2) S15(P2). 5 (P2 ). S, (p2)
Hu(p:)’ HlO(p:)’ H9(p:)’ """" "Ho(p:)'

PemuB ypaBuenue (10), Haiizem BeliecTBeHHbIE
PELIEHUs] OTHOCUTENLHO HEU3BECTHOTrO .. Hucno Be-
IIeCTBEHHBIX peneHnii ypaBuenus (10) ompenensercs
o Teopeme [lTypma [4]. 175t MOTOKUTENBHBIX BEIIECT-
BEHHBIX 3HAUEHUN HEM3BECTHOTO MTapaMETpa P, BBIYKC-
JIUM 3HAYEHMS OCTANILHBIX IIAPAaMETPOB P,, P,, Pay P, Py
Beibepem BapuaHTBl I yKa3aHHBIX IapaMeTpoB, B
KOTOPBIX BCE MapaMeTPbl UMEIOT MOJIOKUTENIbHBIE 3Ha-
yeHust. OnpeaenuM HEN3BECTHBIE TEOMETPUYECKHE TTa-
paMeTpsl paccCMaTPpUBAEMON KMHEMAaTHYECKOH LN

ABCD mexann3ma o popmymnam:

X =Py &, =0,
Xe = Psn Zzg =P,
.= Pso
|, =P} + P} + P} + p; + P — P,

JIMTEPATYPA

1. Apmo6onesckuii U.U., Jlesumckuii H.U., Yepxyounos C.A.
Cunres miockux mMexanu3mos. M.: IN'ocuspar, 1959. 1084 c.

2. Camkanuesa M.O. YpaBHeHUs peoOpa30BaHUs KUHEMA-
THYECKUX LeNei IPOCTPaHCTBEHHOr O phIya)kHOro Mexanusma VI kiac-
ca /l Joxnanst HAH PK. Anmarel, 2004. B, Ne 5. C. 9-12.

3. bporwmerinH.H., Cemenoses K.A. CpaBoYHUK IO Mare-
Mmaruke. M.: Hayka, 1986. 544 c.

4. Kypow A.I'". Kypc Bbiciueii anre6pst. M., 2003. 431 c.

Pe3ome

JKorap¥Fbl K1acThl KEHICTIKTI MEXaHHU3MIEPAIH MapaMeTp-
JepiHiH cuHTe3 ecebiHe maii fananFaH yui 6enricizaepi 6ap gopexeri
TeHJeylep KyHenepinin Oip Genrici3iH mbIFapy >KOIbI KapacThl-
pourFas. V| KeHICTIKTI MEXaHU3MHIH JKeTeKIli OyBIHBI MEH IIBIFBIC
OyBIHHBIH GepiIreH KeTi xaraaiibiHa GallIaHbICThI OCHl MEXaHU3MHIH
KeTi apaMeTpliepiHiH CHHTe3 eceOiHiH LIelyi KOpCeTireH.

Summary

The exclusion of unknown from the system of three power
equations with three unknowns while solving task of synthesis of
parameters is considered. Solving of task of the synthesis of seven
parameters of a spatial mechanism of V class upon seven set
positions of input and output links is shown.
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Ka3zaxckutl HayuoHanvhblil

YyHUgepcumem um. ano-Dapabu Hocmynuna 3.10.05e.

B. 5. CHTUTOB
HOJIMAM®OJIUMTHBIE 'MAPOI'EJIA AJI51 OBECCOJINBAHUSA BO/AbI

BBenenne

BonopacteopuMeie 1 BogoHa0yxaromme noimamgpo-
JMTHI UCTIONB3YIOTCSA B MIUPOKOM PSIY MPHIOKEHHIA,
BKJIIOUasi ONPECHEHUE BOMbBI, OYHCTKY CTOYHBIX BOJI,
(IIOKYISLNIO KOAryJIsIiuU, OypOBBIE PACTBOPHI, TIOBBI-
neHr e HereoTIaum mwIacToB u T.4. [1, 2].

Heckonbko THIIOB BOomOHAOyXaonmx monuamdo-
JMTHBIX TeJIe CHHTE3UPOBAHO MTyTEM raMMa-HHUIHH-
pPOBaHHOI MOJMMEpPU3ALUH, U OBEJCHUE CIIUTHIX
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aM(pOTEpHBIX MAKPOMOJIEKYJ OBLIIO U3Y4EHO B 3aBUCH-
MOCTH PH, HOHHO# CHJIBI ¥ TIOCTOSIHHOTO 3JIEKTpUYec-
koro mons [3]. ITokasano Hanmuyue crienupUYEcKux
CBOWCTBA JIMHEHHBIX U CUIMTHIX MTOJTUaM(OIHUTOB — Cy-
IiecTBOBaHME M30vs1eKkTpudeckoit Touku (MIT), rae B
LEJIOM MaKpOMOJIEKYJIa DJIEKTPOHEHTpallbHa, U aHmu-
NOAUIIEKMPOIUMHO20 IPgexma, Koraa HabyxaHue
uenu B UOT npoucxoaut npu JoO6aBIeHUE HU3KOMOIIE-
KyJISIPHOTO JIeKTpoiuTa [4].



