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MOJEJIUPOBAHUE NOT'PEHNIHOCTU YCTAHOBKMU 3ATOTOBKU HA IIVIAHKHA
B.C. Ilemposckuii, M.A. Tuxomupos

Pa3pa60TaHa MaTeMaTuyeckaa moaenb, No3Bondlan onpeaenaTtb NorpelHOCTb YCTaHOBKN, BbI3BaHHYHO MOrpellHOCTbIO CbOprI
6a3oBou nosepxHocTU. PaccmoTpeHsb! ABa cryvas: KOHTaKT abcontoTHO TBEPAbIX TES, KOHTAKT ynpyrux ten.

PaccMoTpuM yCTaHOBKY 3aroTOBKHM C HOMHU-
HAJIBHO TJIOCKOW YCTaHOBOYHOHM 0a30i Ha MPHCHOCO0-
JICHWE, OCHAIIEHHOE JIBYMS MapauUIeIbHO PaCIOI0KEH-
HbIMH [U1aHKamu (puc. 1). Beibepem aBe cuctemMbl KO-
opnuHatr: XYZ — OJBHKHYIO, CBSI3aHHYIO C JIETaNIbIO, U
XoYyZ) — HENOABWKHYIO, CBSI3aHHYIO C MPHUCIOCOOIC-
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HueM. Hadano HenmoaBHKHOW CHCTEMBI KOOPAHUHAT CO-
BMECTHM C OCBI0O CHMMETPHUH OJHOW W3 IUIAHOK, Ha-
MpaBJIeHUE OCed TMOABMKHOM CHUCTEMBI KOOPAMHAT,
CBSI3aHHOE C HOMHHAJIBHBIM IIOJOKEHHEM 0a30BOM
IJTIOCKOCTH 3arOTOBKH, B UCXOJHOM COCTOSIHUH COBMEC-
THUM C HaHpaBﬂeHI/leM HCHOHBMH{HOﬂ CUCTCMBI.
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Puc. 1. Cxema 6a3upoBaHus 3ar0TOBKH Ha IJIAHKH



[orpemnocTs 6a30BOIi MMOBEPXHOCTH TPEN-
CTaBUM B BHUJI€ CYMMBbI JBYX HE3aBUCHUMBIX (YHKIIWH,
KaXJ1ast 13 KOTOPBIX COCTOUT M3 TMOTPELIHOCTH pa3Me-
pa, TOTPELIHOCTH PACIOJIOKEHUSI M TOTPELIHOCTH
(opMBI, TIpE/ICTaBICHHOI yceueHHBIM psiioM Pypbe

o 2nk
f(x,y)= A4y + Bx + Zasm(L—x +yy)+
k=1 1

L . 2mk
+ B,y + stm(—yﬂ//zk), (1)
k=1 LZ
rae Ay — HOTrpeIHOCTb pa3Mepa;

B,, B, — morpentnoctu pacnoaoxeHus;
a, b — ammuTyB IorpemHocTH (GOPMBI B TIPO-
JIOJIBHOM ¥ IONIEPEYHOM HalpaBIICHUSX;
1 — YHCII0 TApMOHMK MOTPENIHOCTH (hopMBI;
¥, ¥, — HadaibHble (ha3bl TAPMOHUK;

L;, L, — pa3Mepsl 3arOTOBKHU.

Ammutynel U (a3bl TapMOHHMK MOJIENIHPOBA-
JIUCh CITYYalHBIMU BEITMYAHAMH.

[IpumeM, 9TO mMpUHA TUIAHKU | 3HAYUTEIHHO
MEHBIIIE JUTMHBI L U PaCCTOSIHUS MEXIY TUIAHKaMu L,
a TIOTPEIIHOCTh 3arOTOBKM MHOTO MEHbBIIE e€ pa3me-
poB. [lpu 3THX HOMYIICHUAX MOXKHO TNPHHATH, YTO
KOHTAKT 3arOTOBKH C TPUCIIOCOOJIEHHEM OyAeT Tpo-
HCXOJHUTh BJOJb KPUBBIX c(x) = f{x,0) u d(x) = f(x,Ly),
PACTIOJIOKEHHBIX BIOJIh OCH CHMMETPUH IUIAHOK.
Kpome Toro, mambie MOBOPOTHI 3arOTOBKH BOKPYT
ocelf, PAcIOJIOKEHHBIX B IUIOCKOCTH XYZ BBI3OBYT
U3MEHEHHE KOOPAMHAT X, Vy, BEMTMUMHA KOTOPBIX BTO-
pOro Mopsiika MaJlOCTH MO CPAaBHEHHIO C M3MEHEHUSI-
MU KOOPJWHATHI z, TOATOMY U3MEHEHHEM Pa3MEpOB U
KOOPJIMHAT I10 OCSIM Xy, Yo MO’KHO TIpeHEOpeYb.

IIycth mepBOHAYANBHBIN KOHTAKT JETall C
IUTaHKaMu Tpom3oiaer B Toukax P(x;0), P(x,Ly)
(puc. 2), COOTBETCTBYIOIIMX MUHUMYMY KPUBBIX C U d.
Torna HOBOE MOJIOKEHHUE KPUBBIX OyIET PaBHO

ci(x) = c(x) = c(xy),

di(x) =d(x) = d(xp).

YpaBHeHHE NPAMOH, IPOXOASILEN YEPE3 TOUKU
KOHTaKTa, IIPIMET BUJL

)

ax+ayy+a; =0,

. 1. |
s ) =——, a3:_

rae al =
Xy =X L

X2 =X
st onpenenienrs TpeTed TOYKK HaiJleM YIJIbI
MIOBOPOTa JIeTaiau BOKpyr mnpsimoit PP, no compukoc-
HOBEHUS C INITAHKAMHU.
ay; = arcig(cy(x)/ h),
ay; = arctg(d(x)/ h),
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ax + ay + as

2 2
a; +az

rne h= — PACCTOSIHUE OT IIPOM3-

BOJIbHOM TOYKH P(x,)) mo mpsimoii P P,.

Yroi moBopoTa 3aroTOBKH MOXKET OBITh Kak IO
4acoOBOM, TaK U MPOTUB YaCOBOM cTpesku. JJis Kaxao-
ro U3 MOJIOKEHUH HailleM MUHUMAaJbHBIN YroJ MOBO-
pOTa, COOTBETCTBYIOIIUN AEHCTBUTEIHLHOMY MOJIOXKE-
HUIO JIETAJIU.

a=min(a;,a,) .
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Puc. 2. Cxema omnpenejieHUs] TOYEK KOHTAKTA

YcToitunBEIM OyAET MON0KEHHE, IMTPH KOTOPOM
3HAK yIJla I0OBOPOTa COBIMAJAET CO 3HAKOM CYMMAapHO-

ro MoMeHTa cuil My oTHocHTeNbHO npsiMoit P P,.
My =Y F(x,p)h + M,

rae F;(x,y) — mpoekuust aKTHBHBIX CHJI Ha OCh Z,

MPUJIOKEHHBIX B TOUKE C KOOPIMHATAMH X, ;
M — MOMEHT OT CuJI pe3aHus
OKOHYATEITHHO KPHUBBIE ¢ U d TPUMYT BHI

¢ (x) = ¢ (x) + higa,
d,(x)=d,(x)+ higa.

Torna cMeleHne ToYeK OT HOMMHAIBLHOIO I10-
JIOKEHUS PAaBHO

Ac(x) = &5 (x) — (),
Ad(x) = dy (x) — d(x).

Ha puc. 3 npuBeneHs! pe3yibTaThl pacuera Mo
MPUBEJACHHON METOIMKE, BBINOJIHEHHbIE B CHCTEME
MathCad. IToyio)keHHe 3aroTOBKM 3aBHCHT OT 3HaKa
cymMapHoro momeHnrta. Kak BugHO W3 rpadukoB, mo-
TPEITHOCTA (HOPMBI OKA3BIBAIOT 3HAYHUTEIHEHOE BIIHSI-
HHUE HA CMEIICHUE U MTOBOPOT 3arOTOBKH.
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Onenka BIUSHUS OedopManuii Ha TOYHOCTH
0a3upoBaHUS MPOBOAMIACH METOJOM KOHEUHBIX 3JIe-
MeHTOB ¢ nomomrsio nporpammsel ANSYS. Ha pucyn-
ke 1 moka3aHa cxema 0a3MpOBaHUS M 3aKpEIUICHUS
3arOTOBKM HA IUTAHKUA YETHIPHMS MPUXBATAMH, CHIIBI
pe3aHus HE YUUTHIBAIHCH.

CrnydJaiiHbIe MMOBEPXHOCTU 3arOTOBKH (BEPXHSIA
W HIDKHAS) OBUTM IOCTPOCHBI NPU ITOMOIIU CPEACTB
CAD-cucrem. HomuHanbHble pa3Mepbl 3aroTOBKU
90x90x10 MM, HEPOBHOCTb NMOBEPXHOCTEN HAXOAUIACh
B npezmenax +0,2 mMMm. Marepuan 3aroToBKH CTaib,
ot = 240 MIla, E = 2-105 MIla, p = 0,3. [dns uckmo-
YeHUS] KOHTAKTa B FICXOJHOM TOJIOKEHHH C IDIaHKAMH
3aroToBKa ObUTa cMerieHa mo ocu Z Ha 0,5 mwm. Tlpu-
XBAThl, JBUTASCH O] TOCTOSHHBIM ycmaueM F, mpous-
BOIAT IpPWKMM 3aroTOBKM K IumaHkaM. [l pacuera
ucnonp3oBamuck cwia F = 1000 H Ha npuxsar (cuia,
HeoOxouMast JUlsl yJepKaHusl 3aroTOBKU IIpH 00paboT-
ke) u enuandHas cuwia F = 1 H na npuxsar (ans uc-
KITFOYCHUS 3HAYUTEIBHBIX Je(QOopMaIiil B 3ar0TOBKE).

Ha puc. 3 mocTpoeHs! nuarpaMMebl, XapakTe-
PHU3YIOIINE CMEIICHUE TOYEK HMKHEH NOBEPXHOCTH
3aroTOBKH, B3STHIX BIoJb ocet X u Y. U3 nuarpamm
BUJIHO, YTO IIPU HArpy3Ke €JUHUYHOM CUJION IPOMC-
XOIWT JIMIIb HAKIOH 3arOTOBKH B IUIOCKOCTH XOZ.
OO0 5TOM TOBOPUT JMHEHHOE PACIIOJIOKEHHE TOYEK.
PesynbraTel pacueTa NpakTU4eCKU HE OTIMYAKOTCS OT
pacueToB, BBINOJIHEHHBIX paHee. [Ipu Harpyske B
1000 H mpoucxoauT HE3HAUYUTENIBHOE UCKPHUBIECHUE
3arOTOBKH, a TAKXKE TOBOPOT U CMEIIEHUE 3arOTOBKH,
YTO CBHJETENBCTBYET HE TOJNBKO O Aedopmanuu 3aro-
TOBKH, HO M O TEpepacrpeesIeHn 30H KOHTAKTa 3a-
TOTOBKH C IUTaHKaMH. Pa3Huna B TaHHOM citydae 10c-
turaet 10 0,4 MM, 9TO COCTaBISET 3HAYUTEIHHYIO
BEJINYUHY.

Taxum 006pa3zom, NpH 3aKUME HEKECTKHUX Jie-
Tajnei, Kak MoKa3bIBaeT MpUMep, KOHEUHBIH pe3yIbTaT
npu yuere nedopmanuii MOXKET 3HAYMTENLHO OTJIH-
4aTbCsl OT Pe3yJbTaTOB, MOMYUYEHHBIX IPU MOAEIHPO-
BaHWH 3arOTOBKH KaK a0COJIIOTHO TBEPAOTO Teja.
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Puc. 3. CMemenne To4eK, B3IThIX B10Jb 0CH X

V.S. Petrovskey, M.A. Tihomirov
MODELLING OF ERRORS OF INSTALLATION UPON STRIPS



