M. O. CATKAJIMEBA

3AJJAYA KHHEMATHYECKOI'O CUHTE3A TIPOCTPAHCTBEHHOI'O
HAITPABJIAIOLWEI'O ABYXIIOJABU/KHOI'O MEXAHNU3MA
VI KJACCA BBUJIE CUCTEMBI AJITEBPAMYECKHNX YPABHEHUI

Ipu uccnenoBaHuy 1 MPOCKTHUPOBAHUH MPOCTPAHCTBCHHBIX MMAPHUPHO-PHIYAKHBIX MCXaHU3MOB BEICO-
KHUX KJIACCOB IMHPOKO UCTIOAB3YCTCSI MHOTOWICHEI.

PaccmoTrpuM 3amauy CHHTE3a MPOCTPAHCTBCHHOTO HAMPABJISIOMICTO PEIMAXKHOTO ABYXIIOIBHIKHOTO MC-
xanusma VI kmacca o6imero Buga B COOTBETCTBHU C PUCYHKOM IO 3aJaHHBIM MOI0KCHHUIM BXOJHBIX
3BCHBCB | 1 2

Oy = (Pl(ti): Py = (Pz(ti) (b

1 BBIXOAHBIX TOUEK /'), 7', COOTBETCTBEHHO INATYHHBIX 3BEHBEB 4, 6

XTli :XTl(ti)> YTli =YT1(ti)7 ZTli =ZT1(ti)’ i=1

s T

Xy = XTZ(ZZ')? Yy :YTZ(ZZ')? Z :ZTZ(ZZ')? i=L4. 2

g pemenns 3agauu CHHTE3a KUHEMATHIeckol nermm DENM MexaHn3Ma 1Mo 3aaHHBIM TTOJIOXKCHHSIM ©
BBIXOAHOH TOUKOM 7, 3BeHa 6 (ZN), B KOTOPOM NPHOMMKAOIIAS OKPYKHOCTb TOUKU N pamuycoM [y, = [ s C
LEHTPoM B Touke M 3eena 7 (NM) ompenensercs Kak JUHHS MepeceucHUs cdepbl ¢ KOOpIUHATAMU

Xy>Yans £y ¥ IIIOCKOCTH, YAOOHO UCTIONB30BaTh BEIPAXKEHHU s B3BECIICHHBIX Pa3HOCTEH [1].
22
Ag=1; -1, Q)
Ag; = axey; +bYey; +Czgy; —1=0, 4)

rae [, » — bacctosHue MoKy Toukamu N 3BeHa 6 n M| ueHtpa chepsr
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MATEMATHKA

172¢ :(XMI _XNi)z + (YMI _YNi)2 + (ZMI _ZNi)Z’

a, b, ¢ — koapPULUCHTH ypaBHEHNS NPUOTIKAIOMICH MITOCKOCTH.

Xirts Yarts Zys1s X Yags £y, — COOTBETCTBYIOIINE KOOPAMHATHI ToueK M, (eHTpa cephi) u N 3BeHa

6(EN) B abcomtoTHoM cucteme koopaunat OXYZ. Tlo yemoBuro cHHTE3a KOOpauHaTh! Touku N 3BeHA 6 (EN),
KOTOPOMY NPHHAAJIEKAT TOKAIbHBIE KOOPAMHATHI BHIXOAHOH To4KHU 7', B aOCOMOTHON CHCTEME KOOPAUHAT
OXYZ onpeaenstorest ¢ UCIOIb30BAHHEM 00OOIICHHOTO METOa CHMBOTMYCCKUX 0003HAUCHU PeoOpaso-
BaHWA KOOPAWHAT [2] B BUAC

Xy = Xgy €os(Wg +Ws5)+ zgy SIN(/ +W5)+X}v,
Yy =—Yex €08 B¢ +Y]'\77
Zy =Xgy SIN(Wg +s)— Zgy cOS(W +W5))+Z}\77 (%)

Jist petneHus 3aa4u CHHTE3a MPEACTaBUM BhipaxkeHus (2), (3) B BUAS CHCTEMBI areOpaniecKux ypas-
uenuii (CAY).
Ix,+Lx, +Lx; +1,x, +lx, +1.x, +Lx, =a,
llx9 +12x10 +13x11 +l4x12 +15x13 +l6xl4 +l7x15 = bﬂ

llxl +lz (xzcz _xloclo) +13(x303 +x11011)+l4 (x4c4 +x12012) +l6 (x6c6 +xl4cl4)+l7 (x7c7 +x15€15)+18x8 &

llx9 +lz (xlocz _xzclo) +l3(xnc3 +x3cn)+l4 (xlzc4 +x4clz)+l6 (x14c6 +x6cl4) +l7 (x15c7 X565 ) +ll6x16 =b

2

‘)(:124_‘)‘:92 :17 x§+x120 :la x§+x121 :la xi +x122 :la x52+x123 :la x62+x124 :la x§+x125 :la x82+x126 :l' (6)

B xauecTBe cBOGOAHOM HEM3BECTHOM BHICTYNAET X, , & BCE OCTANIBHBIE HEM3BECTHBIC X, X,, X,, X, X, X,

Xg» Xo» X100 X115 X155 X3 X5 %55 X, — B KQUECTBE INIABHBIX HEM3BECTHBIX. ONPEAEICHHUE IITaBHBIX HEU3-

BCCTHBIX I1I0 CBO60,Z[HOI>1 HCHU3BCCTHOM COOTBCTCTBYCT 3a4a4YC KUHCMATUICCKOTO CUHTC3a ABYXITIOABUMKHOI'O
— 9 ——
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mexannsma VI knacca npu 3aganubix yeiaoBun cuatesa (1), (2). OTMeTuM, 4TO CHHTE3 FEOMETPUICCKHUX
MapaMeTPoOB MPOCTPAHCTBEHHOTO HATPABIIAIOLICTO ABYXIOABIKHOTO MexaHu3ma VI kiacca onpeaensercs
YePE3 PEIICHUS CUCTEMBI !

X17X) + X13X5 + X10X3 + Xo0Xy + X51 X6 + X5 Xq + Xy3Xg =4,
XpgXo T X1gXyg T XyoXyy T X0 Xpy + X5, %, + X0 X5 T X3 Xy = b,
XogXy T +Xos (xzxzs — Xj0X7 ) T X (x3x29 + X1 X350 ) +

X5, (x4x32 T X X353 ) T X34 X5 + X35 (x6x36 = Xy X3y ) T X5 (x7x39 T X5%0 ) =d, ™)
Xp4Xg X5 (x10x26 — XXy ) T X (x11x29 T X3X3 ) +

X5 (x12x32 T X3 ) T X34 X3+ Xss (x14x36 — XgX37 ) T X3 (x15x39 T XX ) =D,

2 2 2 2 2 2 2 2 2 2 2 2
X +xy =1, x5 +x,=0 x{+x;, =1L x; +x5=1, x5 +x5 =1 x, +x, =1,

2 2 2 2 2 2 2 2 2 2 2 2 2 2
Xy +xs =1 xg+x,=1 x5, +x5=1, x50 +x;,=1 x, +x55 =1, x; +x3, =1, x50 +x,,=1.

Cucrema anredpaunueckux ypapaenuii (7) noayucHa uz CAY (6), €ciiu moJ0KUTh B KAYSCTBE HCH3BECT-
HBIX X, X,, X, ..., X,, TCOMETPHUIECKUE MAPaMETPHI ABYXNoABuKkHOro Mexanusma VI kmacca. K cucreme (7)
HaJ0 J00aBUTH CIIC OHO YCJIOBHE, C YICTOM YCIOBHS CHHTE3A MAPaMETPOB MEXaHU3Ma

Pn(xlxz,...,xm):O. 8)

Orverum, 9TO Pn ()C1 R o ) OOBIYHO SIBJISICTCSt MHOTOWICHOM. Takum obpasom, cuctema (7), (8) mpen-

crasiset coboli Taxke CAY .

OcHoBHast 3a7a4a; CACAYET BBISICHUTD, cOBMecTHA jiu cuctema (6) i CAY (7), (8) B ciyuac mpoeKTH-
pOBaHUS MPOCTPAHCTBEHHOTO ABYXIIOABIDKHOTO MexaHn3ma VI kiiacca.

OrvetuMm, uTo OA0OHBIE 3a0auu 0 COBMECTUMOCTH CAY BO3HHKAIOT TAKKE MPH CHHTE3C MPOCTPAH-
CTBCHHBIX [IAPHUPHO-PHIYAKHBIX MEXaHU3MOB BHICOKHX K1accoB [2]. Takum oOpazom, B TCOpHUN MEXaHH3-
MOB BBICOKHX KIIACCOB aKTYaTbHOM ABJICTCS MpoOieMa BeUsICHEHUS coBMecTHOCTH CAY , B KOTOPOI 331aHbI
CBO60,Z[HLI€ U TJIABHBIC HCU3BCCTHEIC.

PaccmoTpum, coBmectHa mu cneayromas CAY:

....................... ©)

rae P (x1>~~~> X, ), i=1,m — MHOTOUNEHBI OT /1 IEPEMEHHBIX.

C cucremoti (9) csikeMm uagan /, mOpoKIaeMbIi MHOrOWICHAMHE, OTBCUAOIIIMMH YPABHCHUSIM CHCTEMBI

I=(P(x,...x ) P(x,..x )P (x,..x )

1 2

U3 teopembl unbbepTa o Hynsx [3] cneayer, uto as cuctemsl (9) Muorounen 7 (x1 N ) oOparmmaer-

Cid B HYJb Ha PCIICHUAX ,Z[aHHOI\/'I CHUCTCMBI TOraa M TOJBKO TOraga, Koraga HaI\/'I,Z[YTCH MHOTOYJICHBI

I (X X ),...,I”m ()C1 ,...,xn) u HaTypanbHoe S amst kotoporo F° =rP + 1P+ .. +r P e nobas-

X, X, i
JAcHuC ypaBHeHUU Buaa F = 0, MOJAYUCHHBIX YKA3aHHBIM CIOCOOOM, HE M3MCHSCT MHOXKCCTBA PCIICHHI
manuoit CAY . Bropeim dakroMm 3], KOTOpBIH HaM HEOOXOAUM AJTs JAJTPHEHITHX HEICH: cuctema (9) HeCOB-
MECTHA TOTJA M TOJBKO TOTJA, Korga 1 MpUHAAICKUT uAcady I, MOPOKACHHOMY CHCTeMOM (9) U BeeMH

ypaBHeHusMHU Buaa I'= 0, rae F¥ = nP+rP +..+r P .

10




MATEMATHKA

Taxum 06pa3om, HaO BBISICHUTH: MOkHO 11 1 ipeactasute B Buge 1 =71F + 1P, + ... +r P 9
10 nydiie BCEro ¢aeiath ¢ moMoineio Oazuca I'péOuepa [3]. B kaxxaom macane cyiiectByeT Oa3uc
I'péOHepa 1 ero MOKHO MOCTPOUTH COTJIACHO anroputMy byxOeprepa:

1 war. Paccmorpum crapume wienst maorounenos P, P,,.., P u3 CAY (9). O603nauuM ux depes

PP P

le>™ 22727 me *

2 mar. Hatizem qBa MHOro4IcHa R " Pj , KOTOPBIC UMCHOT 3ALICIUICHU S, T.C. Y KOTOPBIX CTAPIUHUC YIICHBI
HMEIOT OOIIME AEITUTENH Pic =wq, n ch =wq,,racw — ux OOIIUI JEIUTEND B BUAE OJHOYICHA.
3 mwar. CocTaBuM HOBBI MHOTOWIEH S (R P, ) =Pq,—-Pgq,.

4 mar. PegyuupyeM MHOTOUICH S ( ) Pj) ¢ momometo umetommerocst 6asuca P, P,,..., P . Bcau pe-

3VIBTAT PEAYLIMPOBAHUS HE SBJLICTCS HYJIEM, TO €ro J0OaBIsIeM K UMeromeMycs 0asucy. To ecTh k cucTemMe
(9) nobagsieM €IIEC OMHO YPABHCHHE.

5 mar. [Ipoxomkaem nporece ¢ 1 mara qo Tex mop, moka HE HCUCPIIAcM BCC 3AICTUICHUS PACIIHPCHHON
cuctemsl (9). Takim 06pa3om, 3a KOHEIHOE YUCIIO AroB cTpouTcs 6asuc ['pébuepa. 3aTeM ero MUHUMHU3HU-
poBaTth u peayuuposats. M3sectro [3], [4], uto MuHUManbHBIN peayiupoBanHsbiin 0asuc [ pédbHepa nacana
omnpenecH oaHo3HauHo. Ecmi mocTpoeHHBI MUHHUMANBHEIA peaynupoBaHHbiil Oaszuc I'péObHepa uacana
COZCPIKHUT HECHYJICBYIO KOHCTAHTY, TO cucteMa (9) HecoBMecTHa. Taxoke o noctpoerHoMy 6aszucy I'péOHepa
MOYKHO BRIYHCTHTH KomuuecTBo pemeHuil CAY (9). B kauecTtBe mpumepa paccMOTpUM MPUMEHEHUE Gasu-
coB [ 'pEOHepa npH CHHTE3e MapaMeTPOB MPOCTPAHCTBCHHOTO HANPABIIIOIIETO JBYXIIOABHKHOTO MEXaHH3-
Mma VI xiacca.

B paborte [2] pemenne 31241 HHTEPIOSLUOHHOTO KHHEMATHYESCKOTO CHHTE3a TAPaMETPOB POCTPaH-
CTBCHHOTO PBIYA)KHOTO MEXaHH3Ma BBICOKOT'O Kjacca OOIIEro BUA MO YETHIPEM 3aJaHHBIM BXOAHOTO 1 u
BBIXOAHOTO 4 3BCHBEB MOIyucHO B Buae CAY

ax +bx,+cx, +dx, +exx,+ fx,x;,—g =0, i=1234 (10)
rac d,, bi, c, d > €55 fi, &,— HCKOTOPBIC YUCIIOBBIC XAPAKTCPUCTHKH; X, X,, X,, X, — HCU3BECTHBIC TCOMCT-
PHUCCKHC TapaMeTPBl MEXaHH3MA.

BriGepem ynopsaouenue x, > x, > x, > x,. 3anymepyem ypasHenus (10) uepes P, P,, p., P,. 3anennenue
P, u P, umeet Bug

Pldz - PZdl = (aldz - azdl )xl + (bldz - bzdl )xz + (Cldz - Czdl )X +

3
+ (eldz - ezdl )xl'x3 + (fldz - fzdl )xzxs + (gle - g2d1)= Ps (11
Ananoruuno sanumem sanemienue (P, u P,), (P, uP,).
Rd,-Pd, =L, hd,-Pd =P, (12)

Hanee ycrpansiem sauennenue (P, u P)), (P, u P.). B pesynprare umeem P, u P, B KOTOPOM OTCYTCTBYET
HEM3BECTHBIE X, X,. [Tocne Toro us sanennenus P, u Py uckmodaeres x,. B pesynbrate kyOH4aeckuii MHOro-
4jIcH P, 3aBHCUT TOJIBKO OT X,. Bee BImeykasaHHbIE 3aLeneHUs ycTpaHeHbl. TakuM oOpas3om, cucTemMa
(10) umeeT KOHEUHOE YHCIO PEIICHUE, TAK KaK COPABEAIMBA TeopeMa [3]: Y4UCIO PCIICHUM CUCTEMBI AJl-
reOpanvyeckux VPaBHEHHH KOHEYHO TOTJA M TOJNBKO Toria, korga Gasuc I'péOHepa macana I coaepxut

dMEMEHTH P, ..., P, , CTapImue YWICHB KOTOPBIX SBISIOTCA CTEMEHIAMH MEPEMEHHBIX X, ..., X . COOTBET-
. 2 3 4
crBeHHO. B manHOM ciyuae crapiume wieHsl Oasuca ['péOHepa uMmeroT dlx 4 aX3, bxz, CX, , IO3TOMY

BBITIOTHAOTCA YCJIOBUA BbImGYKaSaHHOﬁ TCOPCMBI.
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Pezrome

VI knacThl KEHIiCTIKTI OAarbITTAYITBI €Ki KETEKIMiT Me-
XaHWU3MHIH KHHEMAaTHKAaJIbIK CHHTE3 eceOiHe Kol MYITETi anred-
paIBIK TEHAEYNepi maiaaiany apkeiisl, [ peGHep Gasu-
ChIH KOJAHBUTYBl KOPCETIINCH.

Summary

The task of synthesis of geometrical parameters of a spatial
guide link two-moving mechanism of VI class upon four and
five preset positions of output point of connecting rod using
the interpolation method is solved.

Hucmumym Mexanuxu u MauiuHogeoenus
um. V. A. Jlnconoactexosa, MOH PK  Ilocmynuna 20.01.072.



