Hayqule cmamsu U 3aMemKu

M. O. CATKAJIMEBA

CHUHTE3 ITPOCTPAHCTBEHHOI'O
HAITPABJIAIOIIEI'O MEXAHU3MA VI KIIACCA 110 3AJAHHBIM
HOJOXEHUAM BbIXO/HbBIX TOYEK INATYHHbBIX 3BBEHBEB

PaccmoTpuM 3aady cuHTE3a MPOCTPAaHCTBEHHO-
ro Mexaumnsma VI xiacca oOIIero Buga B COOTBET-
CTBHUU C PUC. 10 33/IaHHBIM MOJIOKEHUSIM BXOTHOTO
3BeHa 1 ¥ BRIXOAHBIX TOYEK T,, T, COOTBETCTBEHHO
LIaTYHHBIX 3BE€HbEB 3, 5!
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Perienvie 3a1auu CHHTE3a MEXaHNU3Ma TIPOBE/IC-
HO C UCTIOJIb30BaHHEM METOIa HHTEPIOIUPOBAHUS.
Jlnst perieHust 3alaud CHUHTE3a KMHEMaTHYECKO
menu DENM MexaHu3Ma 1o 3aJaHHBIM ITOJI0KEHH-
AM BbIXOHOH Toukoii T, 38ena 5 (EN) [1], B xoro-
POM MPHUOIHIKAIOIIAS OKPYXHOCTh TOUKH N panny-

coM lyy = |6¢ ¢ ueHrpom B Touke M 3BeHa 6 (NM)
ompezernsercss Kak JMHUS MepecedeHus cdepsl ¢

koopauHaTaMu X y;1, Yy1s £y ¥ IUNIOCKOCTH, Y100~

HO MCIIOJBb30BaTh BBIPAYKEHHs B3BEIIEHHbIX Pa3HO-
creii [2]:
2 2
Aq=1ls —1lg,, )
©)

rac |6¢ — pacCTOAHUC MCKAY TOYKaMHU N 3Bena 5 u

AQ; = aXsy; +0Ysy; +CZgy; —1=0,

M, enTpa chepsl

(XMl - XNi)2 +(YM1 _YNi)2 +(ZM1 - ZNi)Z'
4)

a, b, ¢ — xo3pPuLKEHTH ypaBHEHUS TPUOITHKALO-

2

et iockoetd; Xy, Ymir Zm1e Xnir Ynie Zni —
COOTBETCTBYIOIIME KOOPAMHATHI Touek M, (ueHTpa
chepnr) u N 3Bera 5(EN) B abcomroTHOM cucTeme
koopauaat OXYZ. Ilo ycnoBuio cuHTE3a KOOpAUHA-
el Toukn N 3BeHa 5 (EN), xoropomy mpunaie-
’KaT JIOKAJIbHbIE KOOPIMHATHI BHIXOXHON TOUKHM T, B
abcomotHoi cucreme koopauHat OXYZ ompene-
JSIIOTCA C MCIIONB30BAHKWEM OOOOIIEHHOTO MeToaa
CUMBOJIMYECKUX 00O3HaueHUU MpeoOpa3oBaHUS
koopauHar [3] B Buze:
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X = Xen COS(Y4 +Ws) +Zsy SiN(w, +y5) + Xy,
(%)

Zy = Xen SIN(W 4 +V's) — Zsy COS(Y4 +/5)) + 2y,
rie

YN =—Ysn COS B5 +Yr\|1 '

Xn =8g4 +854C0SYy, Yy =—bgs—bs4

CunTtesy nognexar 10 HEM3BECTHBIX T€OMETPU-
YecKUX MapaMeTpoB KnHeMaTnueckoil nemu DENM
Mexanu3ma. M3 HuX: Xg, Yo Zoyr X Y L INM -
napaMerpsl cunTesupyemoro 3sena 6 (NM) u X, ,
Yy1r Ly, — KOODAMHATBI HEHTPA CHEPHI.

BbruuciieHue nATH NapaMeTPOB PaCCMOTPUM
Ha IIPUMEPE OJHOrO U3 BapuaHToB. X, Y ., Ly

Zoyo -
Beipaxenue B3BenieHHON pasHocTH (2) ¢ yde-

M1’

M1 M1?

5N’

TOM ypaBHEHHI KOOPAMHAT TOYKU N 3aruiieM B
BHUIE 000OIIEHHOr0 TOJIMHOMA:
Aq  pf(e,vg)+pf(0,v,)+
+p, (o wy) + 0, f, (0 vy) + 0 s (0w, +
+Ps P, s (@, ) — F o, v,),

rae

p=Xur fi(onv,)

(6)

—2[ X5y cOS(y, +ys) +
+ Zgy SiN(y, +ws) + Xy,
P2 =Yu1 Falonwa)=-2Yy,

—2[ Xy sin(y, +y5) +
+ 25 COS(W, +/5) + Zy ],

P; =Zy+ fienw,)

Ps=VYsn: Falor,ws) =—2Y|\|1 cos fs,
Ps = X541+Yni1+zrxzﬂl+Y52N
fs (o v,) =1,

P3Ps = YsnYmes

|2
—Inmy,

fo(@1,w4) = 2c0s Bs,

F(@1,w,) = 2% [ Xy cos(y, +ws) +

+Z,, sin(y, +w)] -2z, [ X, sin(y, +y, ) +
+Z,, COS(w, +y )]+ 2Xgy Zsy, SIN 2(w, + ) —
—(Xey F 22— (XZ+Y+2Z2).

[Tpu pereHnyn 3aa4u CUHTE3a 11O METOAY MH-
TEPIIONIUPOBAHUS JUTS YETHIPEX 3aaHHBIX MOJIOXKE-
HUI MEXaHNW3Ma OTKJIOHCHHS! B3BEIICHHOW Pa3HOCTH
JOJDKHBI PaBHATHCS HYIO. C y4eTOM 3TOro U3 BbI-
paxenus (6) nmeem

P f1(¢1i’¢2i)+ p, f, ((Dli ’¢2i)+ P, fy (¢1i’¢2i)+
+p,f, (%a%i ) +ps £ (% a%i)"‘ P; P, T (%a%i )_

~ F(@s,0,)=0, i=15. (7)

Pemras cuctemy ypaBHeHuii (7) METOIOM UCKITIO-
YEHUsI HEU3BECTHBIX, MOIy4aeM KBaJpaTHOE ypaB-
HEHUE OTHOCUTENILHO HEU3BECTHOTO P,

2
ki ps +Kypy +Ky=0. (8)
Pemas ypasHenue (8), onpenensem reoMeTpu-

YyecKkue napaMeTpsl kuHemaTnueckoi nemu DENM
MexaHu3Ma 1o popmymam:

Xm1=P1 Ym1i=P2s Zy1=P3s Ysn = Pas

s = P2+ P2+ pZ + P2 — ps.

BolunciieHHe OCTATBLHBIX MSITH APAMETPOB:
Xy Zsyr Ky Yap £y TIPOBOIMM € HCIIONIb30BAHUEM
BBIpAXCHUS B3BEIICHHOH pasHocTH (3)

Aql = aX5Ni +by5Ni + CZSNi _l: 0 y i 21,5
C YUYCTOM KOOPpAWHAT TOYKU N 3amuirem B BUJIC
CHUCTEMBI ITATHU ypaBHeHHﬁZ

aXy, +bYy, +¢Zy; =1,

aXy, +bYy, +CZy, =1,

aXys +bYys+cZy5 =1,

aX g +bYy, +CZy, =1,

aXys +bYys +CZys =1. 9)

W3 nepBbIX Tpex ypaBHEHUH onpenersieM Kod¢-
(uIMeHTH TPUOTMKAIOLIEH TITOCKOCTH

a:ﬁ’ b:ﬁ’ C:&,
A A

JUo1st pereHust 3a1a4n CHHTE3a YKa3aHHbBIX IISATH
apaMeTpoB COCTABIISIEM CHUCTEMY TpeX aireOpau-
YeCKHX YPaBHEHHI, COCTOSILINX U3 IBYX YPaBHEHHI
cuctemsl (9) u kBagpaTHoro ypaBHeHus (8). Pemas
MOJIYYCHHYIO CUCTEMY TPEX aireOpandeckux ypas-
HEHUH, 10CIIe COOTBETCTBYIOMINX MTPeoOpa3oBaHHA
noJydaeM

ecu A= 0. (10)
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T,(20)x* +T5(z )3 +T,(22)x2 + Ty (z3)x +
+T,(2%) =0,
Se(z°)x® +S5(z )x® +S,(zH)x* +S,(2%)x* +

+S,(z")x? +S,(2°)x +S,(z%)=0, (11)

e X =Xgn , Y = Y5n, 2= Zgy -

Cucrema ypaBHenwuii (11) comepurt HensBect-
HBle X U Z. Mckimouasi HEeU3BeCTHOE X, MOJIy4aeM
anrebpanveckoe ypaBHeHHE 24 CTEIEHU OTHOCH-
TENBHO HEU3BECTHOTO Z. Pelast janHOE ypaBHEHHE,
HAXOJMM BEIECTBEHHBIE PEHICHUS! OTHOCHUTEIIBHO
HEH3BECTHOI'0, YHUCIIO KOTOPBIX OIpenensiercs mo
teopeme IlItypma. s mOTOKUTETBHBIX Belle-
CTBEHHBIX 3HAYCHUW HEU3BECTHOrO Z ONpeernsieM

3HAYCHUA OCTAJIbHBIX HCHU3BECTHBIX. X :XSN y

Y =Ys5y - B 4acTHOM ciydae, korja oaHa M3 ABYX
MTOJIBMYKHBIX CUCTEM KOOPAWHAT MPUHUMACTCS 3a He-
MOJIBMKHYHO CUCTEMY, COBITAJIAFOIITYIO C a0CONMIOTHOM
cuctreMbl koopauHaT OXYZ, KoOpauHaTHI Xy Yonr Zy
(IleHTpa OKPY>KHOCTH) TIPUPABHUBAIOTCS K KOOP.THU-
natam Touku M: X, Y, , Z, . CiieioBaTenbHo, OCHO-
BaHUE MEPICHIUKYISIpa, OMYIICHHOrO M3 IEHTpa
ceprl ToukH M, K IJIOCKOCTH, ONMpENENseT Koop-
aunatel X, Y, Z,, uentpa M mpubmuxaromei
OKpPY>KHOCTH:

a b
e Q= e YT S
a“+b“+c a“+b°+c

c

—_—_— — HaHpaBHﬂIOH_[I/Ie KOCI/IHYCBI
va? +b? +c?

ocH BpaH.IaTCIILHOﬁ mapbl B TOYKC M 3BeHa 6,

Q,

va? +b® +c? '

Jlnuna 3Bena 6(NM), T.e. paauyc OKpy»KHOCTH,
onpenensercs no Gopmyie

d

(13)

lscnmy p = (14)

:\/(XM _XN)2 +(Yy _YN)2 +(Zy _ZN)2 :
Jns xuaematnueckoi nenu DENM Mexanusma
onpenenenbl 10 reoMeTpuYeCKUX MapaMeTpoB: Xy,
X Yo Zuo b Xonr Yorr Zr-

1 INM?

y5N’ ZSN’ M1 T M1?

Jlyis perieHus 3a1a4 CHHTE3a KHHEMAaTHYECKON
nernu ABCD mexann3Ma 1o 3aJJaHHBIM ITOJI0KEHU-
M BeIxoztHOM Touku T, 38eHa 3 (BC), B koTopom npu-
Onmxaromias OKpy>KHOCTh Touku C paamycom

lcp =144 ¢ nenTpom B TouKe D 38eHa 4 (CD) ompe-

JeNsieTcsl KaK JIMHUS TepecedcHus cepsl ¢ Koop-
IHATaMU Xm' Ym' ZDl Y TUTOCKOCTH, YII00HO HCITONb-
30BaTh BBIPAXKCHUS B3BEIICHHBIX pasHoCTei [2]:

Aq =15~ 15, (15)

AQ; = aXgej + DY +CZ3c; —1=0.  (16)

CunTtesy nognexar 10 HEM3BECTHBIX T€OMETPU-
YecKuX MmapameTpoB KuHematuueckod nenu ABCD
MexanusMma. M3 HUX X, Yoo Zoor Xpo Y Zp,s ICD -
napamerpsl cunTesupyemoro 3sera 4 (CD) u X,
Yy, £, — KOOPIMHATHI LIEHTPA CEPBL.

Beiuncienne nsiTH mMapaMeTpoB PaccMoOT-
pUM Ha IIPUMEPE OJHOrO U3 BapuaHTtoB: X, Y.,
ZDl’ Ysor Icm'

Bripaxenue B3BemenHo pasnoctu (15) ¢ yue-
ToM KoopauHat Touku C 3BeHa 3, KOTOpOMY ITpUHAI-
JIEKAT JIOKAJIbHbIE KOOPIMHATHI BBIXOJHOM TO4KH T,
3BeHa 3 (BC), zanmumem B Buae 0000LIIEHHOTO TO-
JUHOMA.

Ad pfi(eLus)+ P, fL (e y,) +
+Ps f5 (o, wy) + P, By (0 w,) + s s (o w,) +

(17)

D1’

D1’

Ps P, fs (@1, v,) — Flo,v,),

[Tpu pereHnyn 3aa4u CUHTE3a 11O METOAY MH-
TEPIIOIUPOBAHUS IS MSATH 33JaHHBIX TTOJIOKECHHI
MeXaHH3Ma OTKJIOHECHHS B3BELIICHHOM pa3HOCTH JI0JI-
’KHBI paBHATHCS HY0. C y4eToM 3TOr0 U3 BBIpaxKe-
Hust (6) umeem

P fl((l’n’%i )+ p, f, (¢1i1¢2i)+ p, f; ((Dli 1 Py )+
+p,f, ((Dn 1 Py ) +ps s ((Dli 1 P ) +p;p, g ((Dli 1 Py )_

F(("lh%i)zoa i:ﬁ

Pemas cucremy ypaBuenwuii (18) meromom uc-
KJIFOUEHUS] HEM3BECTHBIX, MOJIydaeM KBaJApaTHOE
YPAaBHEHHUE OTHOCHUTENBLHO HEU3BECTHOTO P, !

(18)

ky P} +ko Py +kg =0. (19)

Br101pas monoxxuTensHbIe 3HAYEHHS OCTaIbHBIX

HEM3BECTHBIX [, P,, P,, ONPENEIIeM TeOMETPHIEC-

KHe mapaMmeTpbl KuHematndeckoil nenu ABCD
MexaHu3Ma 1o popmymam:
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Xp1=P1, Yp1=P2 Zp1=Pss Yac = Pas

leos = P2 + P2 + P2 + pZ — Ps.

Brruncienne oCTaJbLHBIX MATH MAPAMETPOB:
Xser Zger X Yo Y, MPOBOJMM C HCIOIB30BAHUEM
BBIpaXKCHUS B3BEIICHHON pa3HocTH (16):

AQ; = aXgej +bYaci +CZ3ci —1=0,

i=15. (20)
A A
OmnpenensieM K03 PUIHEHTH & = Kl ,b= Kz’

A
c=—2 , ecmu A = 0. [lyig penieHus 3a1a4v CHHTE3a

YKa3aHHBIX ISTH IIAPAMETPOB COCTABIISIEM CUCTEMY
Tpex anreOpanvyecKux ypaBHEHHH, COCTOSIIUX M3
nByX ypaBHeHu# cuctemsl (20) 1 KBaIpaTHOTO ypaB-
nernwus (18). Tlocie COOTBETCTRBYIOIUX Mpeodpas3o-
BaHMH MOITY4YUM

T, ()X +T,(2 )X +T,(2*)X* + T, (2°)x +

+T,(z*) =0,

Sg(22)x% +S5(z )X° +S,(24)x* +S5(23)x% +

+S,(zM)x2 +S,(2°)x +S,(z°) =0, (1)

TIe X =X3c, Y =Yac:2=25c-

Pemenne cucremsl ypaBHEHUI aHATOTHYHO pe-
IICHUIO CUCTeMbI ypaBHeHu# (11). [1nst monoxuTens-
HBIX BEIECTBEHHBIX 3HaUEHUN HEH3BECTHOTO Z
oIpenenseM 3HaYCHHUA OCTAJIbHBIX HEHM3BECTHBIX
X =X3c, Y =Y3c. Haxomum xoopauHartel 1eHTpa

MpUOIMKAIOIIEH MIIOCKOCTH

Zp=Zp+Q,d.

Jlnuna 3BeHa 4 (CD), T.e. pamuyc OKpy>KHOCTH,
onpenensercs no Gopmyine

ICDrf) = \/(XD - Xc)2 +(YD _Yc)2 +(ZD _Zc)2 .
Haiinenst 10 mapameTpoB KWHEMAaTHIECKON LS
ABCD Mexanusma: X Xor Yoo Yo X0 Y
Zo o
Takum o0pa3zom, Mo MATH 3aAaHHBIM TMOJOXKeE-
HUSM TOYEK ABYX BBIXOAHBIX IIATYHHBIX 3BEHBEB
MexaHu3Ma ycraHoBJieHbl 20 mapameTpos:

3C’ y3C’ Z3C’ D1’ " D1’

D1’

Xsnr Yone Zone INM’ XM’ YM’ ZM’ XMl’ YMl’ ZMl’
Xser Yacr Zaer XD’ YD’ ZD’ XDl’ YDl’ ZDl’ ICD'
JIMTEPATYPA
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Pe3ome

VI xnacTbl KeHICTIiKTI GarbITTaylIbl MEXaHU3MHIH €Ki Ima-
TyH OYBIHIAPBIHBIH IIBIFEIC HYKTEIEpiHIH OepinreH Oec kar-
JaibIHa OGalJIaHBICTHI, HHTEPIIOJISIUS TOCLUTIHE CYHeHe OTBIPBIII,
TeOMETPUSLIBIK MapaMeTpiIepiHiy cuHTe3 eceli mIenIiireH.

Summary

The task of synthesis of geometrical parameters of a spatial
guide link mechanism of VI class upon five preset positions of
output points of connecting rod links using the interpolation
method is solved.

Hocmynuna 9.08.062.



