MATEMATHKA

M. O. CATKAJIMEBA

CHUHTE3 ITPOCTPAHCTBEHHOI'O HAITPABJIAIOIIETI'O
ABYXIIOABU/KHOI'O MEXAHN3MA VI KJIACCA
O 3AJIAHHBIM ITOJIOKEHUSIM BBIXOJHO TOUKH IIATYHA

PaccMorpuM 3aaty CHHTE3a MPOCTPAHCTBCHHO-
ro Mexanusma VI kracca ofmero Buaa B cOOTBET-
CTBUH C PUCYHKOM MO 33JAHHBIM MOJI0KCHUSIM BXOI-
HBIX 3BCHECB 1, 2 ¥ BBIXOZHOU TOUKH 1 MATYHHOTO
3BeHA §

Pui :(Pl([i)a Py = (/72([1')

XTi :XT([i)a YTi :YT([i)a ZTi :ZT([i):

i=14. (1)

Pemenue 3anaun cuHTE3a MEXaHU3MA NIPOBEIC-
HO C UCTIOJIb30BaHHEM METOAA HHTCPIIOIUPOBAHHSL.
Jnst perieHus 3aJa4u CHHTE3a KHHEMATHYCCKON
nenu ABCD mexaHu3ma 10 3aJaHHBIM MOJIOKEHU-
sim BerxoaHou Touku 1 38eHa 8 (BC) [1], B koTOpOM
MPHOTIKAIOIAS OKPYKHOCTh TOUKH C paanycom

lep=174 ¢ uentpom B Touke D 3pena 7 (CD) onpe-
JETeTCs KaK JTUHHUS IepeceueHus chepsl ¢ Koop-

guHatamu X p, Y, Z ) ¥ utockocTH, YI00HO Hc-
TIOJTE30BATH BRI PAKCHIS B3BCIICHHBIX PA3HOCTCH [2].

Y

Ag=15-13,, 2)
Ag; = axge; +bYge; +0zgo; —1=0, 3)

rae /., — paccrogHue Mexay Toukamu C 3BeHa 8§ U
7¢ y

D, nentpa cdepsi:

172¢ = (XDI _Xci)2 + (YDI _Ycl')2 + (ZDI _ZCi)z; “)
a, b, ¢ — kod3dPULHECHTB YPABHEHUS NPUOIKAIO-
mel miockocTH; X oy, Yoo Zp, Xepo Yoio Zoi—
COOTBETCTBYIOMIME KOOPAHHATHI To4EK [, (IEHTpa
cheprr) u C B aOCOMIOTHOH CHCTEME KOOPAMHAT
OXYZ.
[To ycnoBuro cnHTE3a KOOpAUHATEI TOUKH (' 3BE-
Ha 8, KOTOPOMY MPUHAICKAT JTOKATBHBIC KOOPIH-
HATHI BRIXOAHOH Touku 7, B a0CONIOTHOH CHCTEME
koopauHat OXYZ onpeaesiroTCs ¢ UCIOIb30BAHM-
eM 0000IIEHHOTO METOIa CUMBOIMYCCKIX 0003HA-
ueHHUH mpeoOpa3oBaHus KoOpAuHAT [3] B BUAS

X =xg0co8(p + (W +y3)) +

+ zgo sin(qy + (g +‘I/3))+X'c,
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Yo = Xgc sin(gy + (wg +y3)) -
— zge cos(@y + (g +‘I/3))+Y' s

Zc =Yg COSﬁSJFZ'cf 3)

rae
X =as,cos; +ag 3 cos(py +y3) ,
Y. =ay, sing +agzsin(gy +y3),
Zp =y +byy +bgy 008 By .
Cunresy nogiexar 10 HEM3BECTHBIX TCOMETPH-

YECKUX MAPaMETPOB KuHeMaTuueckou uernu ABCD
mexanusma. M3 aux 7 mapamMeTpos: Xg-, Vsco, Zsc s

Xp:¥p. Zp, lop
3geHa 7 (CD) u 3 mapamverpa: X, Yy, £ — xOOp-
JUHATHI HEHTPA CEpPHI.

BerunciieHHe YeThIpex mapaMeTpoB PaccMoOT-

— IapamMeTpsl CHHTE3UPYEMOTO

pPHM Ha MPHUMEPE OJHOTO U3 BapuaHToB: X ;. Vpy.

Z Di» ZCDl .

Beipaskenue B3BeLICHHOM pasHOCTH (2) ¢ yue-
TOM ypaBHEHHUH KoopauHaT TouKH C 3aIMIIeM B BUIC
0000 IICHHOTO MTOJMHOMA.

Aq = pifi(@ys) + Pafa(@nys) + paf3(eLys) +

+ pofileLws) - FloLys), (6)

rae
P1=Xp1, [il@Lws) =2 xg0 cos(g + (yg +y3)) +
+ zgo sin(qy + (g +‘I/3))+X'c],

P2 =Yp1. [ol@ws) =2 xg0 sin(gpy + (yg +y3)) —
— zge cos(@y + (yyg +W3))+Yé],

D3 =Zp1, [3(@Lw3) =2y cosﬁ8+Z'C),
p4:X[2)1+Y[%1+Z[2)1_Z[2)1C, Silerys) =1,

F(pyps)=—2xs [Xc cos(@ + (yg +w3))+
+ Y, sin(qpy + (wg +W3))] - 2ge cos By Z —

—2Xgc [X'c sin(ey + (yg +y3))—

- ch cos(py + (g +y3))] -
—2xg0Zge SN 2(qy + (W +y3)) —
—(xszc +J/82c +Zt;2c)—(Xg +ch2 +Zg)~
Ilpu pemeHNN 3ama9u CHHTE3a IO MCTOXY HH-
TEPIIOIUPOBAHUS JJIsl UETHIPEX 3aJaHHBIX TOJIOKE-
HUI MEXaHU3Ma OTKJIOHEHUS B3BELICHHOMN pa3HOCTU

JO/KHBI PaBHATHCSA HYMO. C yU4eTOM 3TOr0 M3 BbI-
paxeHus (6) nmeeM

Plfl(‘l’li > Pg; )+ )29 (‘Plia‘PSi )+ j298) (‘Plia‘PSi )+

+ Pafalpon) - Floy,)=0. i=14. ()
YpaBHEHUS PEACTABISIOT COOOH CUCTEMY JIH-
HEWHBIX aIreOpanvecKuX YpaBHCHUH OTHOCHUTEIb-
HO HEHW3BECTHBIX NAPaMeTpoB Py, Py, Pz, Di-
Pemmennie 31011 CHCTEMBI HMEET BUA

Pp=A"F, cciu det A=0. ®)

OrmpeaeauM HEU3BECTHBIC TCOMETPHYUCCKUS MMa-

pamerpsl kuHematuueckoi uenu A BCD mexanusma
o hopmyaam

Xpi=pn> Yoo =02 Zp = D5,

lep :\/Plz + P35+ D3~ Py
Boruncienue ocTAJIbLHBIX YETHIPEX napamMeT-
POB NPOBOAXUM C UCIIOJIB30BAHUCM BBIPAXKCHUA B3BC-
LICHHOH Pa3HOCTH NpUOIMKAIOLICH MITOCKOCTH (3):

Aq; = axge,; +bYyge; + 0250, —1=0.

C yuetoMm koopauHat TOUkH C 3aMUIIEM CHCTE-
MY YETHIPEX YPABHCHUH B BUJAC

Xy +bYo +cZo =1,
aXqy +bYy +cZ, =1,
aXq3+bY5+cZ5 =1,

aXoy +bYoy +cZ-, =1. )

N3 mepebIx Tpex ypaBHEHUH onpeaenseM kod hdu-
LUCHTBHI

A, A

=2l h="2 10
A (10)

IMoxcrasass Beipaskenus a, b, ¢ (10) B ueTBep-
TOC ypaBHCHHE cHCTEMBI (9) U 3a7aBast 3HAUYCHUS
Xgc » Zgeo TOTYYHM YPABHEHHUE OTHOCHTEIIBHO HEN3-

o

>

ﬁ,eanAio.
A

BECTHOTO
l-aX ., —bY, —cZ,
ccos B

(11

B wactHOM crryuae, Korja oJHa U3 ABYX TMOABIIK-
HBIX CHCTEM KOOPAHMHAT MPUHAMACTCS 32 HETTOB K-
HYIO CHCTEMY, COBIAJAIOINYIO ¢ a0COMIOTHOH CHC-
Temolt koopauHat OXYZ, xoopaunatel Xp, Yp Zp
(ueHTpa OKPY>KHOCTH) IPUPABHUBAIOTCSI K KOOPIHU-

HataMm Touku D: X ,.Y,, Z, . CnexoarensHo, oc-
HOBAaHHUE MICPIICHIUKYISPA, OMYLICHHOTO U3 LICHTPA
ceprr D, X MIOCKOCTH, ONPEAECIAET KOOPAUHATHI
Xp. Yy, Z, nenarpa D mpubnmxaromeil OKpyxX-
HOCTH
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Xp=Xp+0d, Yo=Yy +0d,

Zp=Zp+Q.d, (12)
re Q. = a B b
iy va? +b* +¢? | va? +b% +¢? |
0. - C

ﬁ — HanpaBJIAIMUC KOCUHYCBI
va +b"+c

OCH BPAINATCILHOM mapsl B TOUKE 1) 3B¢HA 7,

aXp +bYp +cZp -1
\/ a’+h* +¢? .
Hmina 3seHa 7 (CD), T.e. paanyc OKpy»KHOCTH,

onpeaensercst mo hopMmyIie

Z7(CD)qb = \/(XD _Xc)2 +(¥p _Yc)2 +(Zp _Zc)2 .

(14)
Paccmorpum 3amady CHHTE3a POCTPAHCTBSHHO-
ro mexanusma VI kmacca o0iero Buja B COOTBET-

CTBUH C PUCYHKOM TIO TISITH 33JAHHBIM MOJIOKCHHUIM
BXOIHOrO 3BeHAa 1 ¥ BBIXOAHOH TOukH 1 3BeHA 8

o = o)

d = (13)

XTi :XT([i)a YTi :YT([i)a ZTi :ZT([i)a

i=15. (15)
Bbrunciaenne nsiTH mapaMeTpoB PaccMOTPUM

HA IpUMEpe OAHOTO M3 BapuaHtoB: X . Yy, Z .

Yscslopr -

Beipaskenue B3BeLICHHOMH pasHOCTH (2) ¢ yue-
TOM ypaBHEHHUH KoopauHaT TouKH C 3aIMIIeM B BUIC
00ODIICHHOrO TTOJIMHOMA.

Aq = pLfi(eLws) + prfo(@nws) + Py f3(eLws) +

+ Do fo( P w3) + s [5(Prws) + P3Py [ (Prws) —

- Flp.ys). (16)

Ipu permeHun 3aaa494 CHHTE3A M0 METOAY HH-

TCPIIONUPOBAHUS TS IATH 33JaHHBIX MOIOKCHUN

MEXaHH3MA OTKJIOHCHHUS B3BCLICHHON Pa3HOCTH J0JI-

SKHBI PABHATHCS HYJTH0. C yUETOM 3TOTO U3 BBIPAKE-
Hus (16) umeem

D@y w3 )+ Do fo(@usws) + P33 (Pyws) +
+ PaSuleyws) + pss(@y.ws) +

+ P3PS ws) — Flpnys) =0, i=15 (17)

Pemas cucremy ypasuenuit (17) merozom wc-

KIHOYCHUA HCU3BCCTHBIX, MOJYYUM KBaIApPaTHOC
YpPaBHCHUC OTHOCUTCIIBHO HCU3BCCTHOTO p4.

Jopy +hypy +hy=0. (18)
Pemras ypasuenue (18), ompenensem reomMerpuyec-
KHE mapamMeTprl kunematuuecko tenu ABCD me-

XaHu3Ma 1o Gopmynam

Xp1=P1> Yp1=DP2s Zp1 = P35 Ysc = Pas

2, 2., 2. 2
lem :\/Pl TPyt P33t Py Ps-
Boruuciienne 0CTAILHBIX TATH TAPAMETPOB:
Xgo» Zscs X p»Yps, Z;, — IPOBOJUM C HCIONB30BA-
HUEM BBIPAXKCHUS B3BCIICHHOMN pasHocTH (3):

Aq; = axge, +byge; + 250, —1=0, i:L_5~ (19)

p=t2
> A:

A

OmnpenensieM k03hPUIUEHTH o = A

c:ﬁ,eanAiO.
A

Jta perreHns 3a1a4H CHHTE3a YKa3aHHBIX TIATH
MapaMETPOB COCTABISEM CHUCTEMY TPEX anredpau-
YECKUX YPABHEHHM, COCTOSIIIUX U3 ABYX YPABHEHUM
cucremsl (19) u kBagparHoro ypasHenus (18). [oc-
JI€ COOTBETCTBYIOMIMNX NMPEOOPA30BaAHUH ITOTYIHM

T,(z")x* +T5(z )P + T,(z2)x* +T(2)x +
+T,(z*) =0,

Sg(zM)xC +S5(z )x* +5,(zH)x* +55(27)x +
+S,(zx? +8,(27)x +5,(z%) =0,

TAC X = X3-, V= V3o, 2™

(20)
Z30 .

Cucrema ypaBHCHHUU COACPKUT HEU3BECTHBIC X
u z. Uckmrouast HEM3BECTHOE X, TTOJIy4YUM anreOpan-
YECKOC YPABHCHHUC 24-1 CTCIICHN OTHOCHUTEIIEHO HE-
HU3BCCTHOTO z. Permas nanHoe ypaBHCHHUE, HAXOIUM
BCIICCTBCHHBIC PCIICHUS OTHOCHTCIBHO HCHU3BECT-
HOT'O, YHCIO0 KOTOPBIX OMPEACIIACTCI MO TCOPEME
Mrypma. {715 MOTOKUTETEHBIX BCIICCTBCHHBIX 3HA-
YCHUU HCU3BCCTHOTO Z OMPCACIICM 3HAUCHUSA OC-
TaJIbHBIX HEU3BECTHBIX X = Xy , } = Vg~ . AHAIOTHY-

HO, KaK IIOKa3aHO BBIIIE, OMPEACIISIOTCS KOOPAUHA-
THI LICHTPA MPUOIMKAIOIIEH MIIOCKOCTH

Xp=Xpm+Qd, Yp=Yn+0.d,
Zn=Zy+0.d.

Hmina 3seHa 7 (CD), T.e. paanyc OKpY>KHOCTH,
onpeaensercst mo hopMmyIie

lepg :\/(XD X+ T =Y+ (Zy—Zo)
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Taxum o6pa30M, 110 ITATH 3aJaHHBIM ITOJTOKCHHAM
MCXaHU3Ma OIPCACICHBI ACCATD IMAPAMCTPOB. Xg- ,

Yscs 230> Xp. Yo, Zp Xp1. Y1, Zp1a lep
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Pezrome

Exi popexerni VI kiacThl KEHICTIKTI OaFbITTayINBl MeXa-
HU3MHIH MTATyH OYBIHBIHBIH IMILIFRIC HYKTECIHIH OepiireH TopT
JKoHe Oec JKar/alibiHa OaltaHbICThI, HHTSPIOJA M TOCUTIHE Cyite-
HE OTBIPHIN, MCOMETPHUIBIK MapaMeTplepiHiH cHHTe3 ecedi
MIETITeH.

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.

Hocmynuna 22.02.06e.



