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VJIK 514.18

MOJEJNIOBAHHA ITEPEPI3IB IIOBEPXHI TOTUKY
HEOPIEHTOBAHUX OB’€KTIB 3 KYCOYHO-HEJIHIMHUMMH
I'PAHULISIMHA

Co6omp O.M., a.1T.H.
Hayionanvnuii ynigepcumem yusinvnozo 3axucmy Yxpainu
(m. Xapxie, Ykpaina)

B pobomi naseoeno mooenv onmumaibHo20 PO3MIULEHHA NAOCKUX
HeOpiEHMOBAHUX 00°cKmie 3 KYCOYHO-HEIHIUHUMU ZPAHUYAMU Y
3a0anux oonacmsax. /na gopmanizauii oomesrtcenv mooeni po3poodieno
MEMmoo 2e0MEMPUUHO20 MOOENI08AHHA Nepepi3i6 NOGEPXHI O0OMUKY
Ooanux 00’ekmis.

Knwuoei cnosa: mooenv, memoo 2e0mMempuyno20 mMoo0eni08anHs,
nogepxHsa 0OMuKy, HeOpiEHMOBAHUIL 00’ €Km .

Ilocmanoeka npooaemu. Y Oarathox cdepax AISIBHOCTI JIIOJAUHU
BUHUKAIOTh 3aJadyi, 110 MOB’s3aHl 13 ONTUMI3alliiHUM TNEPETBOPEHHSIM
reomerpuyHoi 1HGopmarii. Came [0 TakuxX BIAHOCAThCA 3ajadi
ONTUMAJIBHOTO PO3MIIIEHHSI TEOMETPUYHHUX 00 €KTIB y 3alaHUX 00JIACTSX,
NPUKIAJAaMH  SKUX € 3a7Ja4l ONTUMAaJIbHOTO PO3KPOI0 PI3HOMAaHITHUX
MatepianiB. KO HE ICHYEe TEXHOJOTIYHUX OOMEXEHb Ha OpIEHTALIIO
00’€KTIB BIJHOCHO Martepiajlly, TO TMPEJACTABICHHS iX 3a JIOMOMOIOKO
HEOPIEHTOBAHUX OO0 €KTIB, SIKI MOXYTh 31HCHIOBAaTH TOBOPOT BiHOCHO
BJIACHOT CHCTEMHU KOOPJWHAT, JO3BOJIUTH 30UIBIIATA  KOE(DIIiEHT
3allOBHEHHS, TOOTO OUIbIII €KOHOMHO BHMKOPUCTOBYBaTHM Marepiai. [Ipu
IbOMY BHHMKA€ aKTyaJlbHa HAayKOBO-TIPAKTUYHA Mpodiema, sika motpelye
pO3B’si3aHHS, a came, I[poOseMa po3poOKH TEOPETUYHHX OCHOB
MOJICJIIOBAHHSI PO3MIIIEHHS HEOPIEHTOBAHUX OO0’ €KTIB 3 HENIHIMHUMHU
IPaHULISIMU Y 3aJaHUX 00JacTsIX y BIANOBIAHOMY mpoctopi. OmHieo 13
3aa4, pPO3B’S3aHHA SKOI CIPHUSATHME BHUPIMICHHIO JaHOI MpoOJeMH, €
3ajlaya ONTUMAJbHOTO PO3MIMICHHS HEOPIEHTOBAHUX T'€OMETPUYHUX
00’€KTIB 3 KyCOUHO-HENIHIHHUMU TPAHULISIMU Y 33JIaHUX O0JIACTSX.

Ananiz ocmannix oocnioxcenv i nyonixayin. IlocranoBka 3amadi
ONTUMAJIBHOTO PO3MIIIEHHS TIJIOCKMX HEOPIEHTOBAHUX TE€OMETPUIHHUX
00’€KTiB 3 KyCOYHO-HEIIHIMHUMU TPAHMISIMU HaBejaeHa B pooOori [1]. B
po6oTi [2] po3riIsHYTO MHUTaHHS 3aBIAHHS TeOMETPUYHOI iH(opMari y
3a/layaX ONTHMAJIBHOTO PO3MIMICHHS TUIOCKUX OO0 €KTIB 3 KYCOYHO-
HETIHIWHUMHU TpaHUIIMUA. MoOJenh ONTHUMAIBHOTO PO3MIMICHHS TJIOCKUX
HEOPIEHTOBAHUX TE€OMETPUYHMX OO0’€KTIB 3  KYCOYHO-HENIHIMHUMU
TPaHMIIIMHU Y 3aJaHUX 00JacTsIX Ta ii 0cobarMBOCTI HaBeaeHo y [3].
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Dopmynrweannsn uineii cmammi. B naHiii poOoTi HEOOXiIHO
pPO3POOUTH METOJI TEOMETPUYHOTO MOJICTIOBAHHS IIepepi3iB MOBEPXHI
JTOTUKY JBOX IIJIOCKMX HEOPIEHTOBAaHMX T'€OMETPHUYHUX OO0 €KTIB 3
KYCOYHO-HEMHIMHUMHU TpaHUIIMH 3 MeToro dopmaizaiii oOMeXeHb B
3aJa9ax ONTUMATBHOTO PO3MIIIICHHS.

Ocnoséna uacmuna. Bimnosimao mo [3], Momenb ONTUMAaIBHOTO
PO3MIIIEHHS TIOCKUX HEOPIEHTOBAHUX T€OMETPUUYHUX 00’ €KTIB 3 KYCOUHO-
HENHIMHUMHU TPAaHUIIMU MOKe OyTH MpeACTaBlIeHa TaK:

Nk X4, V4,6 XN YNDON 1)

e W :
® X%, Y0, %j, Y05 20, 1=L. ,N-1, j=i+1..,N; 2)
Dcs, %) Yi,6,0,00 =0, i=1..,N. (3)

B naniit moneni Bupa3 (1) siBisie cob6oro 1MUIbOBY (YHKINIIO 3ajadi,
TOOTO HEOOXIMHO 3HAWTH MIHIMYM JIOBXXUHHM 3alHATOI YaCTHUHU 3aJaHOi
opientroBaHoi obmacti posmimenns Sy 0,0,0 ; Bupaz (2) — ymoBy

B3a€EMHOI'0 HETIEPETUHY IJIOCKUX HEOPIEHTOBAHUX T€OMETPUYHUX 00’ €KTIB
3 KYCOUHO-HENIHIMHUMHU TpaHUIsIMU; BUpa3 (3) — yMOBY HaJIEKHOCTI
00’exTiB po3MilleHHs 3amaHii obmacti, mpuuomy CSy 0,0,0 -

nonosueHHs: Sg 0,0,0 1o mpocropy R, OueBHIHO, 10 BCI 0OMEKEHHS
MPEACTABICHO 3a TonoMoror P-(yHKIIN, SKI XapaKTEPU3YIOTh MEPETUH

(® w,up <0), memepermn (@ Up,Upy >0) i motuk (P Uy, up =0)
BIJIMOBITHUX T€OMETPUUHUX 00’ €KTIB.

Ocob6muBOCTI  MOJENI  ONTHUMAJIBHOTO  PO3MIMICHHS  TUIOCKHX
HEOPIEHTOBAHUX 00’ €KTIB 3 KYCOUYHO-HETIHIMHUMH TPAHUIIAMU Yy 3aJJaHUX
00JIaCTSIX € TAKUMH:

— 1itboBa QyHKIA 3aaa4i (1) € HeaHaTITHYHOIO;

— oOMexeHHs Mozeni (2) €, y 3araibHOMY BHUIMAIKY, KyCOYHO-
HENIHIHHIUMH, a 0OMexeHHs (3) — KyCOUHO-TIHIHHUMU;

— 3arajibHa KiJIbKICTh 00MexeHb (2), (3) AopiBHIOE C|%| +N;

—00JacTh  TPUIYCTUMHUX  PO3B’S3KIB  3a7adyl  BHU3HAYAETHCS
oomexeHHsmu (2), (3) y OaraToBUMIpHOMY MPOCTOpI RINH ¢
O0OMEKEHOIO Ta HE3B’ SI3HOIO.

Jst popmamizamii oOMexeHb (2) BHUIIEHaBEACHOI Mozem Oyio
pPO3pOOICHO METOJ TeOMETPUYHOTO MOJICITIOBAHHS TIEPepi3iB MOBEPXHI
JOTHKY JBOX TIUIOCKMX HEOPIEHTOBAHMX TE€OMETPHUYHUX OO’ €KTIB 3
KYCOYHO-HETIHINHUMHU TPaHUIIMU. 3arajibHa CTPYKTypa 3a3Ha4y€HOTO
METOJy € TaKO¥O.

Posrnsiuemo moOy0By mepepi3iB MOBEPXHI JOTHKY JBOX TUIOCKHX

HEOPIEHTOBAHUX  O0’€KTIB 3  KYCOYHO-HENHIMHUMH  TPAHUIISIMU



138

Si %,Yi,.64 T1a S j Xj,yj,aj . Jns mporo mapameTpu PpO3MIMICHHS
Sj 0,0,0 ¢ikcyroTses, a iHIMIA 00’ €KT 3IHIAETECS PYXOMUM.

3MIHCHIOETbCA  3aBJAHHA IIapaMeTpa JMCKpeTH3alii Ny  KyTa
TMOBOPOTY ¢)j BJIACHOI CHCTEMH KOODJMHAT PYXOMOTO 00’exTa. 3HaYCHHS

rapaMeTpa JUCKpeTH3allii BU3HAYa€e KUIbKICTh Mepepi3iB MOBEPXHI JTOTUKY

IBOX 3aJaHUX 00’€KTiB. [l KOKHOIrO 6’Ld+1=d-$]—7r, d=0,...,ng -1,
d

Ng >0, BinOyBaeTbcs mnoOymoBa Iepepily IIOBEpXHI HOTHKY 00 €KTiB

S j XjYj.0j Ta Si 0,0,0 , npuyomy koxkeH mepepi3 sBIsE COOOIO

3aMKHEHUW KOHTYp, IO 30MpaeTbcs 3 BIANOBIAHUX (parMeHTiB (IpH
noOyaoBl  (pparMeHTIB  KOHTYpPY BpaxOBYIOTbCSI ~MOXIJIHMBI  TOYKH
EKCTPEMYMY BCEpPEIMHI CTOPIH 00’ €KTIB).

Puc. 1. IToGynoBa nepepiziB MOBEPXHi TOTUKY 00’ €KTIB PO3MIIICHHS

Ha puc. 1 naBeneno npukiajg noOyJoBU Tepepi3iB Yjil Ta 7iji2
MOBEPXHI JOTHKY HeopieHToBaHux 00’ektiB Sj Xj,Yj,6dj Ta i 0,0,0
JUTSL BIATIOBIIHUX 3HAYEHb KYTiB MOBOPOTY ( il 16 j,2 JIOKAIBHOI CHCTEMH
KOOpJHMHAT PyXoMOro o0’ekta S i Xj.Y j’aj . AHaJIOT1YHO 3JIIMCHIOETHCS
noOyZ0Ba IHIIKX Mepepi3iB I KyTiB MOBOPOTY 0j,d+1 d=0,...,nq -1,

JIOKAJIBHOI CUCTEMH KOOPJAMHAT PyXOMOTO 00’ €KTA.
OcTaTo4HO 3AIHCHIOETECS (GOPMYBAHHS MHOKHHH TIEPEPI3IB ¥ jj 441
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d=0,..,ng -1, moBepxHi MOTHKY JBOX IUIOCKHX HEOPIEHTOBAHUX

T€OMETPUYHUX O0’€KTIB 3 KYCOYHO-HENIHIMHUMHU TpaHuisMu. Tak, Ha
pUC. 2 HaBEIEHO MHOXHHY IIepepi3iB TOBEPXHI JOTUKY OO0 €KTIB

Sj Xj,yj,Hj Ta Si 0,0,0 mpwm Ny =8.

Yii7

i o o

Yji2
Puc. 2. Muoxuna nepepisie yjj g1, d =0,...,Ng =1, nosepxni noruky

JIBOX IJTIOCKMX HEOPIEHTOBAHUX T'€OMETPUYHUX 00’ €KTIB 3 KyCOYHO-
HEJIIHIHIMH IrpaHuIIMH 11t Ny =8

Jlana  MHOXHMHaA  Tepepi3iB  fABIsSE  COOOK0  T'E€OMETPUUHY
iHTEeprpeTaniro oOMeXeHb (2) onTuMizamiitHoi Momeni. Y MmoganbIioMy
HEOOXITHO 3MIACHUTU (opManizalito oOMexeHb BUAY (3) Ta po3poOUTH
METOJM ONTHUMAJIIBHOTO PO3MIIIEHHS HEOPIEHTOBAHUX T'€OMETPUYHUX
00’€KTIB 3 KyCOYHO-HEIIHITHUMH IPAHULIAIMHU Y 3a/IaHUX 00JIaCTAX.

Bucnoeéku. B naniii po60Ti po3po0JIEHO METOJ T€OMETPUYHOTO
MOJICITIOBAHHS TIEpepi3iB MOBEPXHI JOTUKY JBOX TUIOCKUX HEOPIEHTOBAHUX
TEOMETPUYHUX 00 ’€KTIB 3 KYCOYHO-HENIHIWHUMU TpaHuisamu. [lomambiri
JOCIIJKEHHST OyIyTh CHPSIMOBAaHI Ha PO3POOKY METOJIB ONTHUMAJILHOTO
PO3MIIIIEHHS BKa3aHUX 00’ €KTIB y 3aJlaHUX 00J1acTsX.
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MOJEJUPOBAHUE CEUYEHUI MOBEPXHOCTU KACAHUA
HEOPUEHTUPOBAHHBIX OBBEKTOB C KYCOYHO-
HEJIMHEUHBIMU I'PAHUIIAMUA

Co6oip A.H.

B pabome npeocmaenena mooenb OnmMuMaibHO20 pPA3mMeujeHus
NOCKUX HEeOPUEHMUPOBAHHBIX 00BEKMOE ¢ KyCOUHO-HeTUHEHUHbIMU
cpanuyamu 6 3a0annvlx oonracmsax. /Ina gopmanuzayuu ozpanuuenuil
Molenu  papadoman  Memoo 2eOMempuueckoz0 - MoO0eaUpoBaHUs
CeueHUll N0BEPXHOCMU KACAHUA OAHHBIX 00bEeKM08.

Kniouegvie  cnosa:  moodenv, memoo - 2eomempuieckKozo
MO0enupo6anus, NOGEPXHOCHb KACAHU, HEOPUEHMUPOBGAHHBLIL 00beKm.

MODELING THE CONTACT SURFACE SECTIONS FOR NON-
ORIENTED OBJECTS WITH SECTIONAL NONLINEAR
BORDERS

Sobol O.

In this paper the model of optimum placement of flat non-oriented
objects with sectional nonlinear borders was given. The method of
geometric modeling the contact surface sections for these objects was
developed. This is necessary to formalize the restrictions of the model.

Keywords: model, method of geometric modeling, contact surface,
non-oriented object.



