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TOYHOCTb NO3ULMOHNPOBAHUA
obpabaTbiBatoLWEro UEeHTpPa
20M1-241C c noaBUKHbIM
nopTtaaom. Pazmep cTtona
2060x35240 mm
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MorpewHOCTb NO3ULMOHUPOBAHUA
nopTtasa no ocu X A0 KoppeKLuuu
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[MpmeHeHne geTtanem co CI0KHbIMU

NPOCTPAaHCTBEHHbIMM MOBEPXHOCTAMM

* CooTHOWeHuUe mexay

* [lpumepsbl aetanem co pasmepamm 1 Aonyckamm
CNIOXHbIMM MOBEPXHOCTAMM [AEeTaNen co CAOXKHbIMM
NOBEPXHOCTAMM
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NcTtouHuK: Metrology of freeform shaped parts. E. Savio, L. De Chiffre, R. Schmitt, Annals
of the CIRP Vol. 56/2/2007 3



[TfporpammHan Koppekuusa :
NorpeLHocTeu

[lporpammHoe
obecneyeHue

N3meputenoHble Cuctembl
CUCTEMDI | yny



BHewHWn BuAa obpabaTtbiBatoLlero
ueHTpa Kondia A-10




Ob6bEMHbIE NOrpeLIHOCTH

MHOTOKOOPANHATHbLIX MalLIUH
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Real coordinate system
M of amachine-tool

NcTouHuK: Geometric error compensation software system for CNC machine tools based on
NC program reconstructing. Gangwei Cui & Yong Lu & Jianguang Li & Dong Gao & Yingxue
Yao, Int J Adv Manuf Technol, DOI 10.1007/s00170-011-3895-0



[MlapameTpunyeckme pyHKUUU

0O BEMHON TOYHOCTU

Ne n/n |HaumeHoBaHue O603HayeHune [CpeacTso nsmepeHun
1 [nepemeweHmne no ocn Ox O (X) JNINHENHbIN NHTepdepomeTp
2 |npamonuHenHocTb ocn Ox B HanpasaeHnn ocn Oy 3, (X) HTepdpepomeTp ANA n3mepeHUa NPAMOINHENHOCTH
3 |npamonunHeitHocTb ocu Ox B HanpasieHun ocn Oz J,,(X) nHTepbepomeTp ANA n3mepeHna NPAMOIMHENHOCTH
4 |kpeH ocu Ox €, (X) 3N1EeKTPOHHbIE YPOBHU (HMBENUPDI)
5 |TaHrax ocu Ox Ey(X) yrnosow nHteppepometp
6 |pbickaHune ocn Ox €,,(X) yrnosoin nHtepdpepometp
7 |nepemeleHune no ocn Oy S,,(Y) NIMHEWNHbIN nHTepbepomeTp
8 |npamonuHelntHocTb ocn Oy B HanpasneHuun ocu Ox 3, (Y) nHTEepdepomeTp AN N3MEPEHNA NPAMOIMHENHOCTH
9 |npamonuHeiHocTb ocn Oy B HanpasneHnu ocu Oz 3,,(Y) HTEpdEepoMeTp AN N3MEPEHNA NMPAMOIMHENHOCTH
10  |kpeH ocn Oy gy, (Y) 3/1EKTPOHHbIE YPOBHU (HMBENMPDI)
11 |taHrax ocm Oy Exy(Y) yr10BOM UHTepdepomeTp
12 |pbickaHue ocm Oy €,(Y) YrnoBou nHTepdepomeTp
13 |NepemeweHune no ocn Oz 3,,(2) JNIMHEWNHbIN NHTepbepomeTp
14 |npamonuHeinHocTb ocu Oz B HanpasaeHnn ocun Ox d,,(2) HTEpdepoMeTp AN N3IMEPEHNA NMPAMOIMHENHOCTH
15 [npaAmonuHenHocTb ocu Oz B HanpasneHun ocu Oy BVZ(Z) nHTepbepomeTp ANA n3mepeHna NPAMOIMHENHOCTH
16  [kpeH ocu Oz €,,(2) 3NEKTPOHHbIE YPOBHM (HUBENUPbI)
17 |taHrax ocm Oz €,,(2) yrnosoin nHtepdpepometp
18 |pbickaHue ocu Oz &,,(2) yrnosom nHtepdepomeTp
19 |nepneHanKkynapHocTtb ocert Ox un Oy Oy, NINHENHbIN HTepdepomeTp
20 [nepneHauKynspHocTb ocent Oy n Oz a,, NIMHENHbIN nHTepdepomeTp
21 [nepneHAuKynsapHocTb ocent Oz n Ox o NIMHEHbIN nHTepdepomeTp
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Ob6bEMHbIE NOrpPeLIHOCTH
B paboyem npoCcTpaHCTBE MALLUHbI




KoOMMOHEHTbl 06 bEMHbIX

norpeLlHocTeun

XYZ=R,|,(R,T+Z-Y)-X],

AX =85 (X )+, (Z) 48, (V)4 [y (Y)+e5 (X) [+ Yo = Z[ & (Y )+ (X) ]
—Lay, + X =Y, [8zx (X)+& (Y)]_ZT ':SYZ (Z)+&n (Y)+ey (X)];

AY =8y, (Y )48, (X)+3,, (Z) - Xe (X)"Z[SXY (Y)+&x <X)}ZOLZY t
+X; |:EZY (Y)+sz (X)}FYT -L; [SXY (Y)+8XX (X)J“C’XZ (Z)];

AZ =8, (Z)+8,5 (X)+8 ()= Xey (X)=Y ey (¥) 4o (X)]+
X0 e (X) e (Z) 4o (V) |+Ys Lo (V) +ex (Z) 4 (X) ]+ 21,

A=AXZ +AY2 +A7°



MHoOropyHKUMOHaNbHOE CPpeacTBO

N3MepPeHUS
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N3mepeHne dyHKLUUK norpeLlHoegim ,
A\ 4

NasepHast ronoska 1

PeTpopednextop 3

NazepHas
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NorpeLlHOCTU

OTK/IOHEHMUS OTKNOHEHUSA
no3nMunMoHMpoBaHMA OCH Y NO3NLUMOHNPOBaAHNA OCU Y
2 obpaboTaHHbIE OAaHHblE
2
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KoppeKuna o6 bEMHbIX *
norpeLwHocTen _

* KoppeKumna o6 bEMHDbIX NOrpeLlHOCTEN MOXKET
ocyuwecTBnATbcA cpeactsamm cuctem YHIy, CAM-
CUCTEM, U3MEPUTEJIbHBIX CUCTEM U MPOTrPAMMHOTIO
obecneyeHus;

 OnTMmanbHaA KOppPEeKLUa NOrpeLHoCcTeN
no3sonaeT 406MUTbCA MUHUMANbHbBIX 3HAYEHU
NOrpeLHOCTU B MakCMManbHOM 0bbEme
paboyero npocTpaHCcTBa MalUMHbI;

* Pa3paboTaHHble NPUHLUUMNbI MOTYT
MCNONb30BATbCA C Pa3/IMYHbIMU cucTtemamu YITY,
CAM n nameputenbHbIMU CUCTEMAMMU.



3aKn4YeHue

Cuctema obecneyeHuna KayecTsa:

- CTAQHOBUTCS MHOIOYPOBHEBOWN MEPAPXMUUYECKON CTPYKTYPOIM nosnydyeHns, obpaboTkm m
HaKoONAEeHUS U3SMEPUTENIbHON MHPOPMALMKN CO COKHBIMU MEXKYPOBHEBLIMWN CBA3AMMU;

- NpuobpeTaeT aKTUBHbIN XapaKTep, NOCKO/IbKY U3MepUTEeNbHas MHGOpMaUUA,
noJiydaemas Ha N1t0boM nepapxmyeckom ypoBHe HabAEeHUA, UCNONb3yeTCA ANA
ynpaBneHus;

- Umeet pacnpep,eneHHbu‘/'l XapaKTep BO BpeMeHN N NPOCTPAHCTBE, OXBATbIBaA Pa3/IM4HbIE
Y4aCTKHU NMpon3soacTBeHHOIo rnpouecca U noagcmncrtemsol,

- ype3BblYaliHO pa3HOObpPa3Ha NO CBOMCTBAM U XapaKTEPUCTUKAM HaboAaeMblX
BE/IMUYMH (NepemelL,eHna U pasmepbl A0 AeCATKOB METPOB, U3MepPAEeMble C TOYHOCTbIO A0
COTbIX A0/1EN MUKPOMETPA U AECATbIX A0NEN YI/IOBON CEKYHAbI, CKOPOCTU A0 COTEH M/C U
TbICAY 06/MWH, ycunuma Ao coTeH u Tbicady H u ap.);

- TpebyeT obecneyeHmna BbICOKON HaAeKHOCTM cBoero GYHKUMOHUPOBAHUSA, YTO
npegonpeaenseTr NPUHLMNbI MOCTPOEHUS;

- CYLWECTBEHHO YCNOXHAETCA N0 COAEPKAHUIO U3MEPUTENBHOM MHPOPMaLMK, Nepexoan
OT npocTenwen PyHKUMn obHapyKeHua cobbITUA U OLEHKe NapameTpoB (Hanpumep,
pPasMepHbIX) K MOCTPOEHUIO MOAENM COCTOSIHMA Npouecca nnm obvekTa, NpoBepKe
Pa3/INYHbIX TMNOTe3 O CBOMNCTBAX MoAenu 1 T.4.



