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Y OKBMpY OBOr 3aBPLUHOr pajAa KaHAMAAT Tpeba ga npeacTaBy NPUHLMN Meperba
M KOHTPO/IMCatba HAa KOOPAMHATHOj MepHOj mawnHu Tesa Micro-Hite 3d 454 recorder n pa
TO UNYCTPYje HAa KOHKPETHOM Npumepy.
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Pe3sume

Y 0BOM pajly IpHKa3aH je Mpolec Mepema Ha MepHOoj Marmuau Tesa Micro-Hite 3d
454 recorder kpo3 codrBepcku maker PC-DMIS. Kao pesyarar mepema I00WIH CMO
pe3yirare u Tabele ca OJCTyIambuMa O] JI03BOJbCHHUX BeIMYrHA. Ha OCHOBY OBUX pe3ynTara
ce MOXe€ 3aKJbYUUTH Ja JIU je J1e0 CIIpeMaH 3a ynorpeoy.

KsbyuHe peun: Tesa Micro-Hite 3d 454 recorder, PC-DMIS, CMM, meperse

Abstract

This paper shows the process of measuring with measuring machine Tesa Micro-Hite
3d 454 recorder trough the software package PC-DMIS. As a final product of measuring we
get the results and tables that shows the deviations from allowed sizes. Using this measures
we can come to the conclusion if this part can either pass control or not.

Keywords: Tesa Micro-Hite 3d 454 recorder, PC-DMIS, CMM, measuring
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1. YBoa

[Todern metpornoruje K0THPajy jour y 18. BeKy, OMHOCHO Yy MEpUOTy OKO (hpaHITyCKe
peBOIIyIIHje KOja je ana 3HauyajaH MOACTPEK HEeHOM pa3Bojy. Haumme y Tom mepuosy 3adena
ce Hueja O CTBapamy JICHUMAIHOT METapCKOI CHUCTeMa M O ycBajamy jaeduHuUIMje 3a
jenuHuIly ny>kuHe — metap. Hakon mornucuBama MelhyHaponne metapcke koHBeHije 20.
Mmaja 1875. ronune y Ilapusy, K0joj Cy TOKOM BpeMeHa MPUCTYIHUJIE CKOPO CBE pa3BHjCHE
3eMJbE, METPOJIOTHja ce Kao HayKa OJI OIIITEr HHTepeca yop3aHo pa3sujaia. [3]

Merpoioruja je rpuka ped Koja je HacTajga oj peun metron — mepa u logia — nayka.
To je Hayka Koja 0OyxBaTa CBE TCOPHjCKE U MPAKTHYHE acleKTe Mepema U He 00a3upe ce Ha
MEpHY HECHUT'YPHOCT M 00JIaCT IPUMEHE.

MerTposnoruja ce IpBeHCTBEHO OaBHU:
® MEpHHUM jeIUHUIIAMA,
® Dpa3BOjeM, OCTBAapHUBAWBEM, OJIp)KaBambeM M yHampehuBameM eTalloHa Tux
jeauHuna (SI) ¥ mpeHolIemeM BPEIHOCTH KOJY OHU PENpoiyKyjy paau
ob6e30ehema cinenuBoCTH,
* MepwiInMa
® MepewmHuMa, BbUXOBOM MEPHOM HecUrypHoluhy u noysaasouihy.

OO6macTi MeUIMHE, WHIyCTPHjCKE MPOU3BOIHE, 0€30€AHOCTH, (hapMaIHje ¥ CITMIHO
uMajy motpeOy 3a BeoMa TayHHWM, MOY3JAaHHM M YIOPESTHUM MEPECHHMa W CaAMHM THM
YCIIOBJbABajy pa3B0j METPOJIOTH]E, IOK pPa3BOj METPOJIOTHjE YTHYE M JOMPUHOCU Pa3BOjy
HayKe, TEXHHKE U TEXHOJIOTHje.

Wupyctpujcka MeTposiordja ce 0aBM MepuiuMa Koja ce yrnoTpedsbaBajy y
UHAYCTPUjH, Y TNPOU3BOJHMM MpoOllecMMa W TMOCTYNIMMa HCIHUTUBAMkba, YHje aJIeKBaTHO
¢dyHkunoHHCcame 00e30el)yje KBamuTeT NMpou3BoAa, 00JbY KOHKYPEHTHOCT U 3aJI0BOJHCTBO
Kynua. MeTojie W cpencTBa Mepema Y MPOU3BOAKU Cy, NMPH TOME, YyCarJalleHd ca
TEXHOJIOTHjOM 00paje, TPOM3BOJHAM CHCTEMHMa W TIPOM3BOJHHM OPTaHU3AIMOHUM
meronama [7].

VY oBoM pany Ouhe ommcan paj ca koopauHaTHOM MepHoM MmarimHoM (CMM) Tesa
Micro-Hite 3d 454 recorder xao u pax ca PC-DMIS codrBepckum makerom. MamnHa ce
Hanasu y Hexagon-osom nentpy Ha @akynrery Umkemepckux Hayka y Kparyjesiry.
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2. KoopaiuHaHTHe MepHe MAIlIUHE

KoopanHaTtHa MepHa MamdHa c€ KOPHUCTH 3a Mepeme (PU3MUKUX Te€OMETPH]CKUX
KapaKTepUCTHKa o0jekara. MainHe Cy KOHTpPOJIMCAHE PY4YHO OJ CTpaHe omeparepa WiIH
pauyHapcku. Mepema ce BpIIE COHIOM KOja je 3aKaueHa 3a TpU MOMHUYHE OCE OBE MallliHe.
Conpnie Mory OUTH MEXaHUYKe, OTITUYKE WIIH JaCePCKe.

KoopaunatHe MepHe MalllMHe caJpsKe TPU INIaBHE KOMIIOHEHTE:!
e IJIaBHA CTPYKTYypa KOja CaapKu TPH OCE IOMEPamba,
® CHCTEM COHJIH,
® [IPUKYIUbAHE I0JATaKa U CUCTEM peAyKIHje — OOMUHO YKIbYydyje cCOpTBEpCKE
MaIllMHE YIPaBJbA4YKOT CKJIOMA, IECKTOI padyyHape U aluIhKaiuje.

Kox mnpBHX KOOpAMHATHMX MEPHHX MalllMHa MEXaHHYKE COHJE CYy C€ CTaBJbaje y
CICLHUjaTHN ApXKad Ha Kpajy numnka. Yecto cy COHE NMpaBJbEHE JIEMIbEHEM TBPJE KyTJie Ha
Kpajy ocoBuHe. OBO je OMIIO MII€aTHO 32 MEpEHEe YNTABOT CIIEKTPa PAaBHUX, HWIMHAPUYHUX H
cheprux nospimmHa. OcTaiie coHye Ouie cy OCHOBA 3a OceOHE OOHKe, HITP. KBAJpaT, Kako Ou
ce oMmoryhmino Mepeme moceOHUX ocoOmHAa. Mepema MOCTUTHYyTa OBOM KOHTAaKTHOM METOJIOM
4yecTo cy Omiia HermoysJaHa IMOIITO Cy MalluHe Oniie OMHUIIAaHEe PYKOM O CTpaHe omeparepa |
CBaKH OIepaTep je MPUMEHHBAO PA3IMUNTE KOJHYNHE IPUTHCKA Ha COHY [4].

Martepujan Koju ce KOPUCTHO 3a TpaBJbeHE MoMepajyher OKBHpa MEHao e TOKOM
BpeMeHa. ['paHUT U yenuk cy KOpHIIheHH MpH MpaBJbelkhy MPBUX MaIlUMHA, JOK CE JaHAc CBU
Behu mnpowmsBohaum oBHX MamMHA OIy4yJy 3a JIeType allyMHHHjyMa U Takohe Kopucrte
KepaMuKy paau nmoBehama KpyTocTu Z oce 3a ImporpaMe cKkeHupama [8].

Jla ©u ce n3beriia HeMoy3/1aHa Mepea, J0JaT je MOTOp 3a oMepame oce. Oneparepu cy
oce moMmepanu kopuctehu KoHTposepe, ma HUCY MOpaji BUIlle (GU3UYKH TOJMPUBATH MAIIUHY.
OTtkpuheM enexkTpoHCKe AOAUPHO-TPEKUIHE COHJIE, KOje Cy UMalle YeIUYHY JIONTY Koja je Ouia
HATETHyTa ONPYrOM ca WIJIOM 3a 3allMCHUBamke, MEPHA TAYHOCT M MPEIU3HOCT CY JPACTUIHO
nobossiane. [Ipu goaupy coHe ca MOBPUIMHOM KOMITIOHEHTE, UIJIa j€ CKpeTaia U HICTOBPEMEHO
cinana X, Y u Z koopJuHaTe Ha padyyHap.

TunuyHa KoopAWHAaTHA MEpPHA MalllMHA cacToju ce u3 Tpu oce X, Y u Z. CBaka oce UMma
CHUCTEM CKajle KOja yKaszyje Ha JIOKalujy oca. MaiMHa ouyuTaBa yja3He MOAATKE MPUITUKOM
JOIUpUBama COHJIE W 00jeKTa, 3aTUM Kopuctu X, Y, Z KOOpAWHATE CBAaKe OJ OBHX Taudaka Ja
ONHUINIE BEIUYUHY U TIO3MIH]Y Ca MHUKPOMETApCKOM Tpelu3HOoInhy Mo Toapa3yMeBaHo]
BpEIHOCTH [5].
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KoopauHatHe MepHEe MallMHE MOTYy OWTH CTallMOHapHe M TpeHocHe. IIpeHocHe
KOOpJIMHATHE MEpPHE MAIIIMHE Ce Pa3jIMKY]y O]l KIIACHYHHMX Yy TOME IITO Cy OHEe Hajyerihe o0rKa
3r100HUX pyKy. OBe pyKe MMajy IIeCT WM CellaM POTAIMOHMX 0Ca ca POTAIMOHHM KOJEepHMa
yMecTO JTuHeapHux oca. [IpeHocHe MepHe MalIiHEe Cy JIaKe U MOTY Ce KOPHCTUTH CKOpPO CBY/A.
HenocraTak oBMX MalinHa je HEMITO Mama MPEIH3HOCT HEro KOJ KIACHYHUX CTAIMOHAPHUX
MEpHUX MaIuHa [6].

HoBu Mozpenu mmajy Tako3BaHE MCIUTHE COHJIE. Te COHJE ce MOMHYY AYXK MOBPIINHE
Jena W y3uMmajy Tadke Ha moceOHuM wuHTepBaimMma. OBa meroma CMM wucnuTuBama je
Npelu3Huja 011 IOJAUPHE MeTolie COHMU. VcnuTuBame Koje Moke OuTH KopuinheHo, He caMo 3a
NpOBEpY BEIMYMHE M To3uiuje, Beh u 3a kpeupame 3D ciuka gena Koju MEpUMO, Ha3MBa Ce
OE3KOHTaKTHO HcnuTHBamke. OBa MeTOJa KOPUCTH JIACEPCKO CBETJIO KOje€ Ce MPOjeKTyje
HACYIPOT MOBPIIUHE MPEAMETA.

2.1. KoopamnaTtna mepHa mamuna Tesa Micro-Hite 3d 454 recorder

Beh 75 roguna, TESA oxynapa Ha TpXHUIITY 300T CBOJUX OJUTMYHHUX MPOU3BOAA, CBOjUX
JEAMHCTBEHUX BEUITHHA Y MUKPOMEXaHMIM W MPEHU3HUM MAaIlIMHCKHM oOpaxama, Kao u 300r
CBOT JIOKa3aHOT UCKYCTBA y JUMEH3HOHAIHO] METPOJIOTHjH.

TESA Openn je nuaep, Ha MIOOATHOM TPXKHUILNTY, Y MOJbY BHCHHCKHX Mepada. 300r
Pa3sHOBPCHOCTH HMHCTpyMEHara Koje Mpyxka, YKJbydyjyhu kaiemepe, MUKpPOMETpe, Mepaue
Oupama, Mepade Ha MPUHIUITY TIOJIYTre ¥ HHIYKTHBHE COHJIE.

[Ipeko cBoje TiodanHe AUCTPUOYTUBHE MpEKe, KOMITaHHja ce (OKycHpa Ha MAalTHHCTBO,
MHUKPO-MEXaHHUYKY, ayTOMOOWJICKY, Ba3AyXOIUIOBHY, YaCOBHHYapCKy ¥  MEIUIIMHCKY

WHIYCTPH]Y.

Tesa Micro-Hite 3d 454 recorder (cnuka 1) KoopAMHATHA MEpHA MallIWHA je jeJHO OJ
HajHOBHjuX pa3Buha y omcery manmux TESA MICRO-HITE 3d mamunna. ®OyHkiuja koja je
nonara omoryhaBa oneparepy /1a KOHTPOJIMIIE CEPBOMOTOPE y TPU KOOpJIMHATHE OCe, aJld U Ja
penpoyKyje IporpaMHUpaHy CEKBEHIy MAIIMHE Y ayToOMaTcKoM pexumy. CBako moMmepame ce
MOXe 00aBUTH KaKO PY4HO, Tako U y3 momoh 11ojctuka. [lorpamMmupame yHampesa Hije ToTpeOHo.

Kpo3 eBonynujy kontponne wmepHe wmammbe (CMM), TESA nanac o00e36ehyje
(IeKCUOMITHOCT U JeTHOCTaBHY BEpP3H]y MaIIMHE 3a PyYHO YIpaBJbamke U / WK ayTOMaTU3alLN]y
Mepema.
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Cauxka 1 - Tesa Micro hite 3d recorder

I'maBHE KapakTepuCTHKeE:
e 0Op30 M JaKO NOCTaBJbAE €A 3a MEPEHE,
® UCHHUTHBAKE JIeNa O] TaYKe /10 TauKe WM PYYHO MEpEme,
e ZMouse 3a 3Ha4ajHy yIITEAy BpeMeHa,
® DPYYHO IoMepame y 3 KOOpJIUHATHE Oce,
® ayTOMAaTCKa PenpoAyKIFja pyqHOT ITOMepama MalluHe,
e Op3uHAa IIOMepama y ayTOMaTCKOM pexkumy : 200mm/sec,
e TESASTAR-i unaexcupajyha conia riase,
e TESA-REFLEX Recorder codtsep.

Haxo Tesa Micro-hite 3d recorder uma csoj TESA-REFLEX Recorder codrsep, moxe
KOPUCTHTH U coTBepcku nakeT noj HazuBom PC-DMIS. PC-DMIS omoryhaBa kopucHUIMMA,
Ha OMJIO KOM HUBOY, Ja TIOCTHTHY Haj0oJbe meppopMaHCe CKEHUpama M TO JETHOCTaBHO M
epuKacHo.



MWIoW AHTAHACKOBUR 2017

3. OcHoBHe ¢pynknuje PC-DMIS codpTBepckor nakera

VY oBoM nornasspy Ouhe onucan mporec u3paje jeJHOCTaBHOT MapT Iporpama 3a Mepeme
nena kopuirhersem CMM-a. IToctoje nBa pexxuma y kojuMa je moryhe pamguru, To cy online u
offline pexxum. ¥ komuko ce paau y online pexumy, IpUIMKOM pOrpaMUpama KMaMo JUPEKTHY
Be3y uzmel)y CMM-a u coprBepckor nakera. Y offline pexxumy xopucre ce ucTu Kopaiy Kao u'y
online pexuMy ca TOM pa3JIMKOM Jla C€ YMECTO TUPEKTHOT y3MMama Tadaka ca Jiejla yMEeCTO
MepHor nunka Ha CMM-y kopucty jeBo nyrme muma kojum ce mo CAD mozneny xnukhe Ha
KEJbeHUM MecTuMa. [IpuimukoM Mepema KopucTHheMo peanHd MamMHCKHA €0 33 KOju je
HarnpasibeH CAD mogen [2].

3.1. Pagy ayToMaTCcKOM pexKuUMY

PC-DMIS mnocenyje 6ubnuoreky (yHKIHja MU PYTHMHA KOje OJIAKIABajy ayTOMAaTCKO
Mepewe nenoBa. Oe QyHkuuje u pyruHe omoryhasajy na ce PC-DMIS nako nporpamupa 3a
Mepeme pa3HUX JIe0Ba, a 3aTUM UX J10/aje y MepHY pyTHHY kao "Auto Features". Y mMHorum
ClIy4ajeBMMa OBO ayTOMATCKO Iperno3HaBame (uuepa je Beoma jeJHOCTAaBHO W OyKBAIHO ce
BpIIM jeHUM TPUTHCKOM MuiIa Ha oxarosapajyhy ¢ynkumjy y Graphic Display ¢yskuuju.
AYTOMAaTCKH PEXHUM ce JaHac He KOPHCTH CaMO 3a MEpEme JMMOBA M INpeIMeTa ca TaHKHM
3uioBMMa Beh ce Moke KOPUCTUTH | 32 MEpEme JiesioBa u3pal)eHux oJ1 pa3iuyuTHX MaTepHjaia

[9].
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3.2. Tlpouec noxkperama KOOPAMHATHE MepHe MallIMHe

[poriec mokpeTama MaIIMHE ce cacToju u3 cienehux kopaka:
e 00e30ehuBame uncrohe Bohuna (kopuctu ce ankoxois ox MuH 70%),
e 00e30ehuBame J0TOKa KOMIIPECHOHOT Ba3ayxa (cimka 2),
® [IOBE3MBAKE PayyHapa ca MAIIUHOM,
e nokperame PC-DMIS codrrepa,

¢ [IOKpC€TamkbC MAIIWHE ,

e [OJICMIaBAabé MEPHOI THIKA HAa AyTOMATCKO YIPAaBJbamkbe y3 MOMON IIOjCTHKA
(cmuka 3).

Cumka 2 — IpunpemHa rpyma 3a Cimka 3 - [lojctuik
KOMIIPECUOHHU Ba3zayX

Hakon o0e30ehuBama urctohe, J0TOKa KOMIIPECHOHOT Ba3ayXa U MOBE3MBamba padyyHapa ca
MalIMHOM, MalllMHy MoKpeheMo MPUTUCKOM Ha TyTMe.
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3.3. Kpeupame HOBOT mapT nmporpama

Hakxon nokperama PC-DMIS codrBepa kiavkoM Ha MKOHHWIly Ha Jaeckromy (ciuka 4),
nobujaMo omIujy 3a Oupame ceH3opa 3a Mepeme (cnmka S5). Y HameMm ciiydajy, He Oupamo HU
jenas.

e

Currently loaded probe file:

[ B

[EED VS Cancel |
.
il
Cauka 4 - Vxonnna Cauka 5 — bupame ceH30pa 3a Mepemhe

Knukom Ha xapTuily 3a Kpeupame HOBOT MapT Iporpama (ciuka 6), oTBapa ce mpo3op
KOJU CaJIpK¥M MECTa 3a YHOIICHE Mo1aTaka o mporpamy (ciuka 7):

e Part name
e Revision number
e Serial number

e Units
e Interface
]| e Ctrl+N
Part name:
™ Open.. Ctrl+0 . : —
i Milos merenje dela reversni inzinjering
Operations »
Revision number: Units:
Language »
[m )
1 Ch\Users\,.\2017 RL\tenk.PRG Serial number: Interface:
2 Ch\Users\..\2017 R1\test.PRG [I‘v‘lad'\inel .]
Exit
ok [ cancel |
Cauka 6 — KapTuna 3a kpeupame Cauxka 7 — IIpo3op 3a yHOIIEHkE MoAaTa 0 Mporpamy

HOBOT IapT Iporpama

VY mosey Part name: cmo yrnucanu ume n1ena Koju MEpUMO.

10



MWIoW AHTAHACKOBUH 2017

| Fle_Edt View Insert Operation Window Help = SR RN
(s <[swene <] B Eaws | P RENEEOOFCO A @R AR SN

» "0"\00‘-*."%-IOHJ!I'H‘\-ct>\£¢!gsgs aamAPesmanCOONOBA®
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'E8t Windon: - Stefan PRG.

pOodmus

froe-iazeessons ToEe14:18:08
etan

Jees wea -
STATS ComNT : 1

STARTUP  =ALIGNMENT/START, RECALL:USE_PART_SETUF, LIST=YES
G/ NE

X0 Y0 4] sD 0

B  ——
[ Toerances.. | [  Resuts.. |
[ sewn J [ Markused ]
[ pontst.. ] [ ]

["]use partial caiibration

[7]Use TRAX calibrattion
User defined caliby

—_— e

< , G e

Cauxka 9 — 360p ceHzopa

ITo 3aBpIeTKy Kpeupama HOBOT MapT Iporpama, ayTOMAarCKd ce OTBapa TJIaBHU
unrepdejc PC-DMIS-a (ciuka 7) u ipo3op 3a u300p ceH3opa 3a Mepeme (cimka 9).

11
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3.4. Jlebunucame ceH3opa 3a Mepeme

Jedunucame ceH3opa 3a MEpPEHE Ce BPIIM OTBapameM HOBOT mpo3opa (Probe Utilities)

(cuka 10)
I,-Prabe Utilities C:\Llsers\Puinc\Documenis\W:M\PC‘—_DrMIS\ZEA.HM_iIDS Tesa 4x20.PRE 1I
Probe file: ’ Measure. .. ] [ Delete l i
Milos Tesa 4x20 -
[ Edit... | [ Addangles.. |
Active tip list:

~T1ADB0 BALLO,D, 141,575 0,014 4 0 ( | Toences.. | [ Resifs.. J

[ Setup... ] [ Mark Used l

[ prntlist.. | | Globalused |

File Format...
Reset Tips

Use partial calibration
Use wrist map if available
Use TRAX calibration
User defined calibration arder

4 I

-

Probe description:

[TIP48Y 21MM -

1
PROBE_TESASTAR |
Joint:b angle
Joint:a angle
Connect:EXTEM20MM

Tip #1:TIP4BY21MM .

Ciauxka 10 — Probe utilities

IMpBo yHocumo ume censzopa (Milos Tesa 4x20 ca ciuke). Hakon Tora neduHHIIEMO
MEpHH IHIIAK, MPOIYXKETaK U MEPHY IIaBy Kojy kopuctumo. [Tagajyhu merun Probe description
HaM I0Ka3yje JIUCTY JOCTYITHUX OIMIInja.
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3.5. IlocTaB/bame KOOPAHMHATHOI CHCTEMA U KaJuOpanuja MepHe
MallliHe

Koopaunatau cuctem ce mocraBjba UCKJbYYUBO Y OJTHOCY Ha JIE0 KOJU C€ MEPH.

Kanubpanujy MepHe Kyrjmile BPIIMMO Tako ImTo Ha mpo3opy Probe Utilities kiaukuemo
Ha Measure onuujy (cnuka 11)

" —_— e
Probe Utilities C:\Users\Public\Documents\WANPC-DMIS\2014.1%\Milos Tesa 4x20.PRB !

Probe file:

Measure... Delete

Milos Tesa 4x20 -

Edit... Add Angles...

Active tip list:
*T1A0B0 BALLO,0,141.575 0,0,14 4 0 (

Setup... Mark Used

[ J J
[ J [ ]
[ Toerances.. | [ Resus.. ]
[ J ]
[ J [ ]

Print List... Global Used

File Format. ..
Reset Tips

Use partial calibration
Use wrist map if available
Use TRAX calibration

[¥]User defined calibration order

LT

Probe description:
[TIP4EY 2 1MM -

1
PROBE_TESASTAR I
Joint:b angle

Joint:a angle

Connect: EXTEN20MM

Tip #1:TIP4BY21MM s

Cauka 11 — Measure ommja y Probe utilities mpozopy
Knukom na Measure omnuujy oTBapamMo HOBH mpo3op (ciuka 12) koju ce 3oBe Measure
Probe u y Tom mpo3opy ce Haja3e cBa MojielaBama 3a KaaIuopalyjy MepHe KyTJiIuIle.
Hawma OuTHa nozpemnraBama cy :
e Number of hits ( 6poj moaupa )
e Move speed ( Op3uHa KpeTama MUIKa )

e Touch speed ( 6p3uHa qoaHpa KYTIUIE )

3a 6poj noaupa oupamo 15, 3a Op3uHy KpeTarma numnka oupamo 300 mm/sec u 3a 6p3uny
JOJMpa Kyriuie oupamo 2mm/sec.

13
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P R — . — - — —
Probe Utilities Cf\Users\PubIic\Docurnenh\WAI\PC—Dm\Zﬂltll\Milus Tesa 4x20.PRB Measure Probe A i & A u

Probe file:

| Measure. .. | [ Delete ] Number of hits: () Manual
MILOS TESA 4x20 - 5 . =
| | ‘ l = ] [ Add Anges... ] Prehit / Retract: 2.54 @ DCcC
Active tip list: Move speed (mm/sec): 300 (71 Man+DCC
L *TIAOBD BALLD,0,141.575 0,0,1 4 2 o [| I Results... J Touch speed (mmjsed): 2 e —
f | Setup... | [ Mark Used ]
Type of operation Calibration mode
[ Print List.... ] [ Global Used ] @ Calibrate tips () Defaultmode  Number of levels: 3
" | File Format... | Calibrate the unit Start Angle: 0
- Quaifeston ek o
se c
L Home the unit Calibrate ScanRDV End Angle: 90
[] Use partial calibration
| Wrist calibration
[7] Use TRAX calbration Start: End: Increment: [ shank qual Mumber shank hits: 4
A: | -140 140 10
| I \Il 3 User defined calibration order | | | | ‘ | Shank offset:
- B:[10 | [0 | |1 |
Probe description:

[l [0 | 1m0 | [ | Parameter sets
I ]

5
PROBE_TESASTAR Create new map

- View [ Delete Maps...
Joint:b angle (@) Replace dosest map |%| M Delete
Joint:a angle
Connect:EXTEN20MM
Tip #LTIPABY21MM i [1Tool mounted on rotary table [|Reset tips to Theo at start of calibration
List of available tools: Tips to use if none explicitly selected
[sfe SPHERE 0,0,1 14.938 0 - I @ Al 1@ Abort execution

[ Add Tool... ] [ Edit Toal... ] (7 Used in Routine

R
LT 3 | OK || caneel |

Cimka 12 — Measure probe npo3sop ca omniijama 3a kanuOpalyjy Kyriuie

-

0 | Take hit at 0, 0, 9.526 on sphere ID = T1AOBO normal to probe v

© 00 066

Cauka 13 — 3axTeB nporpama Jja MaHyeJTHO JOJUPHEMO KYTJIHUILY 3a KaauOpHupame

Hama xamuOparja ce BPIIM TaKO IITO KYTJIUIIOM KOjy KaJuOpupamo, TO0JUPHEMO
KYTIIUILY 32 KaauOpalnjy MaHyeIHo, Kao MITO TO O HAaC Mporpam Tpaxu (ciuka 13)

14



MWIoW AHTAHACKOBUR 2017

Hakown ycnemnor noaupa, nporpam ayToMaTcKy KanuOpupa Kyriuiy (ciauka 14)..

o |End SPHERE Feature ID=T1A0B0 -

coe oee

Cauka 14 — Ayromarcka kanuOpanuja Kyrjinune

Cranpmapn neBmwjanuje He Tpeba oa TpeBa3wWiIa3d BPEIHOCT TPEIM3HOCTH MEpHE
MamuHe. YKOJIHMKO, HAKOH KanuOpanuje, MpeBa3uia3d BPEIHOCT MPEIU3HOCTH, MPOBEPUTH
YUCTONY M 3aTETHYTOCT MEPHOT MUIIKA
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4. PeBepCHU MHKEHEPUHT

Jla 6u oxpamuiu peBepCHM HHXKEH-EPUHT Jella KOju CMO H3abpajiu, Mopamo IpBO Ja
OCTaBUMO KoopauHaTtHU cucteM. OTBapamo mpo3op Alignments u 6upamo omiujy Quick Start.
Knukom Ha Quick start ommujy, oTBapa ce HOBHM MPO30P HAa KOME BHIUMO 6 MKOHHIA. bupamo
MKOHMILY KOOPAMHATHOT CUCTEMa KOjU HaM HyJIW 7 BpCTa KOOPAMHATHUX CHCTEMa. 3a HaIl Je0
kopuctumo plane/line/circle koopnunatau cucrem (ciuka 15).

Quick Start x

T

m

Hits

03 = :

-

E1EBI ] =

Step 1: Take hits for a Plane / Select measured feature from CAD view or Measurement Routine
Cimmka 15 — bupame KOOpIMHATHOT CUCTEMA 33 MEPEH-E Jelia

Mammuna 3axTeBa O] Hac Ja MaHyeJTHO JOAMPHEMO TpU Tauke Ja OW oJpenuia paBaH,
YETUPH TauKe 3a oJipehrBame KPY>KHUIIE U JIBE TaUKe 3a oJipehuBame JIHHH]E.

16



MWIoW AHTAHACKOBUR

Edit Window - Milas merenje dela reversni inzimjering.FRG

PRRT MAME : Milos merenje dela rewersni inzinjering
REV NUMBER :
S5ER HUMBER -
STATS COUNT :- 1
STRATUE =RLIGHNMENT/START, RECALL:USE PART SETUP, LIST=YES
ALIGHMMENT /ENL
HMODE /MAENUAT
FORMAT/TEXT, OPTICNS, ,HEADINGS, SYMBOLS, ;NCM,TOL, MEAS, DEV,CUTITOL, ,
LOADPROBE/MITOS TESZ 4Hz20
TIP/T120B0O, SHARNEIJE=0, 0, 1, ANELE=0
PLN1 =FEAT/PLANE, 6 CRRTESIZN, TRIZNELE
THECQ/<205.018,144_7,-423_802>,<-0.0003¢58,-0.0002775,0.995559559>
ACTL/«205.018,144.7,-423_802>,«-0.0003658,-0.0002775,0.99553353>
MERS/PLANE, 4
HIT/BASIC, MORMATL <154_26,152_481,-423_80&e>,<-0.0003858,-0.0002775,0.95953595> «154_24,152_481, ¢
HIT/BASIC, NOBMAT «20%_349, 162 _063,-423_7596>, <-0.0003658,-0.0002775,0.99595358> <209_343, 162 _0&3,
HIT/BASIC, MOBMAL <223 _372,135.177,-423_8%,<-0.0003¢€58,-0.0002775,0.9999999>» ,€223.372,135.177, -4
HIT/BASIC, NORMAL <20%.0%Z,6125.079,-4Z3_805>», <-0.0003658,-0.0002775,0.599595359> <Z09.09Z,129.0719,
ENDMERAS S
21 =2TL.IGHMMENT /START, BECALL.: STARTUE, LIST=YES
ALIGMMENT/LEVEL, ZELUS, FLN1
ALIGHMMENT /ENL
LIN1 =FEAT/LINE, CARTESIAN, UNBOUNDEL
THEQ/ <205 _.573,127.494, 422 421> <0_.0306237,0.939531, 0>
ACTL/<Z209.573,127.494,-42Z 421> ,<0.0308237,0.993531,0>
HMEAS/LINE, 2, FEATURE=FLN1
HIT/BASIC, NOBMAT <209 _573,127.494, -422 422>, <-0.5995531,0.0306237,0>,<209.573,127.494,-422 422>
HIT/BASIC,NORMAT <210_653,162 758, -427 42> <-0.399531,0_0306237,0>»,<210_653, 142 758, -422 42> Ut
ENDMERS S
Lz =ALIGHMMENT/START, RECALL:Al, LIST=YES
ALIGHMMENT /ROTATE , XFLUS, TC, LIN1, 2AROUT, ZELUS
ALIGHMMENT /ENL
CIR1 =FEAT/CIRCLE, CARTESIREN, IN, LEAST_ SQR
THECQ/<151.613,-204.e06,-428_376>,<0,0,1>,24_93¢
ACTL =151 _6153,-204 606, 428 _37e>,<0,0, 1> Z4_33¢
MERS/CIRCLE, 4, FEATURE=FLN1
HIT/BASIC, MORMATL <150.376,-15%2_205,-425.031>,<0.058%95352,-0.9550873, 0> ,<150.243,-1592 _.215,-425_0:
HIT/BASIC, NOBMAT <151 _ 083, -217.057,-427.244> <0.042334,0.9591035,0>,<150.5934, -217_054, -427_2393
HIT/BASIC,NORMAT <164 054, -2Z03_856,-428_745» <-0_.9381514,-0_0801153,0>, <164 _0&8,-204_007,-42B8_¢
HIT/BASIC, NORMAL <133.145,6-204.771,-428.385>»,<0.9959128,0.013Z05Z,0¥%,<135.144, -204_731,-4Z8.43:
ENDMERAS S
23 =2L.IGHMENT /START, BECALL.:2Z K LIST=YES
ALIGMMENT/TRENS, YAXIS, CIR1
ALIGHMMENT /TRENS, XBXTS, CIR1
ALIGHMENT /TRRNS, ZRXTS, PLN1
ATL.IGHMENT /ENL
END OF MEZSTUREMENT FCOR
EN=Milos merenje dela rewersni inzinjering DHE= SH=
TOTAL § OF MERS =0 § OUT OF TOL =0 § OF HOURS =00:00:00
4 1 | 3

Cauka 16 — HporpaM MOCTABJbCHOT KOOPAUHATHOT' CUCTEMA

Hakon manyenHor ogpehuBama paBHU, KpyxHUIlE U TuHuje, PC-DMIS nonassba Mepeme

ayTOMATCKH paJii MPELU3HHUjer 0CTaBbakba CUCTEMa U UCTIHCY]je TporpaM Mepema (cimka 16).

m
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4.1. TomemaBame CUTYPOCHE PABHH

Clearance Plane

Active plane

Axis: Value:

Pass through plane

Cauxka 17 — IlogemaBame CUTypOCHE paBHU

OBo nozemaBame oMoryhasa rmpaBibemhe CUTYPOCHE PaBHHU KOja ce Hajla3u Ha ojpeleHoj
yaajbeHOCTH Y ofHOCY Ha XY paBaH peepeHTHOT KOOpAUHATHOT crucTeMa (ciuka 17).

18



MW/IOW AHTAHACKOBUR 2017

4.2. Mepeme aeaa

Jla GucMo mpojeKTOBaIM J1€0, MOPAMO MEPHOM MAIIMHOM OOENICKUTH PAaBHHU, JIMHUjE U
KpyxHHuLe. [IpBo cMO MaHyenHO 00esekaBalli CIOJbAIllHU JI€0, @ 3aTUM U YHYTpAIIbU.

B el R Y T

Feature theareticals
[T 5pecify theos
)t:| 0 | Y:| 0

I:|1 |J:|0

Display
© None
Feature theoreticals
[ Specify theos
)c:| o ‘ v:| o

[:|1 ‘J:lﬂ

Clear ICmaIEI Close.

Cimka 19 — O6enexaBame paBHI
[ToTom cMO YKJBYUYHIIM ayTOMATCKH PEXKUAM M ITyCTUJIM MAIIAHY Ja 00eIeXH paBHH, JTHHU)E H
KPY>KHHUIIE pay PEIU3HUJUX MmojaTaka. (cimke 18 m 19)

19
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Hakon oOenexaBama KOHCTPYMCAaHUX paBHHU, KpPYKHHUIIA U JIMHHjA, MOYHUEEMO Ca
MepemeM. Mepeme ce BpIIM Tako IITO Ha MpOo30py ca oOelekeHMM (udeprMa KIMKHEMO Ha
nyrme Create (ciuke 18 u 19). Kimukom Ha Create, orBapa ce HoBu npo3op (cimka 20) Ha Kome
MO>KEMO BHJIETH HOBE OIIHje, MOMYT MPUKa3MBama AUMEH3Mja 1o ocama uta. Ha ciomum 20 y
HOBOM IIPO30pY j€ IITHKIMpaHO caMo D, mTo O3Ha4yaBa MpeYHUK KPYXKHHIE KOjeé CMO Y TOM
TPEHYTKY MEpPHIIH.

Bx-mun--mnu goniPC-DMIS\Z017 RIVAlc: » dea, ) ~ T
- I jan_inde 3
Eroa |\Aoeﬁum <Jruee ~Janus .[...,.. G@'EFN R & |«d-OFCE- RO -v ) o= -
Dol w e HE NG E W€ OF‘?O@V” t3 Y ooy
4%&5%5*(]1:1.’1,@---0:“] ) 4 0 e mmalNlN 4007
®HA©OOA>' D_L//foOf\LEQﬂ..‘ B 1215 &) LM & LS

RAOC &

B@Dﬂ@@@ l X2 A LT L

Feature Location

-
Aves:

Cauka 20 — Mepeme npeyHrKa KpyXHHUIE y3 ToMoh ¢udaepa

Kao pesynrate mepema T00MIN CMO U3BEIITaje KOje MOKETe BHJICTH Ha ciaukama 21, 22,
23 u 24. Ha 0CHOBY UCTHX, IPOjEKTOBAII CMO JIe0 y porpamy 3a MojesoBame Catia v5. (cnuke
25 u 26)

20
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mis PARTNAME :  Miks mererje dela reversni incijeing Ocober03.2017 [ 1235 L
peedmis = —
] m]Locs - crrd
AX MEAS #] ] ocs -arq
D 34.052 "’7 X MEAS
D 3287 | ~— a;l m‘ 103 - CIR3)
= Tl mes
D 3
]
#] ] Loco-pind S
AX  MEAS o L
z  wosm
S
AN
R [ [
P N P
™ S
N ~
#m] 100 -cr] . — — T
AX  MEAS T~ T T - - B _— X
D i & m]Locs - crri] gmfocto-ewd—— [#wfoct o] )
A MEAS "\'\-—7\;\77 AX MEAS AX MEAS 7//
D 68.665 |z -66.126 I D 298 |
0.004-
[ 1
Cauxa 21 — U3semraj 6poj 1, mpBu neo
272

] ] Locia - cong] [ ocu-arg-
A

AX  MEAS MEAS.

a 81216 R 26230

Cauka 22 — U3semtaj 6poj 1, npyru aeo

Ha ciimkama n3Ha1 Cy W3BEIITaju KOjU MPUKA3Y]y TUMEH3H]€ CIIOJbAILET JIeia Jela.

21
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p | iS PARTNAME :  marerje dhuge sirame Outcber 03,2017 |um 1 s

REV NUMBER SER NUMBER STATSCOUNT: 1

(O e

Loca - cirg
— & w Locs - cirg z""m‘s
o2 rwo 7o g D 2006 L
= = b 2006 o n00m
" 7019
B [ Fi
\ e
N
. \ z -15.077
\ ) AN ECEEED
/ Y
""‘m'm ! __—J—,/__—AX MEAS
ax meEas / | . D 20080
o 2008 T [ w7
\ > — s /
.—-|n|msr4-msT°uNu/ /
ax MEAS .
" 7o
ECEEET
AX MEAS
D w0

0.008-
0.006

Cauka 23 — V3Bemiraj 6poj 2, pBU J1€0

@ m] o2 - crif
m - ax MEAS.
EC T w:‘sw“ .o ECEENEE
Ax MEAS AX MEAS
D 34847 L R o 6.020
|
] m]Locis - crig
AX MEAS . M Locs et
o 3721 e
= z 10081
@[ m]ocs - carad ;
ax MEAS \
] 6020 \ \ ] ot e o e ]
\ \ ax MEAS
M 1490
LOC1S - CIRY
AX MEAS
4] 6024
EEC BT
ax MEAS

o 6018

0.004-
0.008

Cauxka 24 — V3Bemnraj 06poj 2, Apyru Aeo
Ha cnukama u3Haj cy W3BENITajU KOjU MPUKa3yjy AUMEH3H]e YHYTpAIlber eja Jena.

22
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Cauka 25 — Jleo moaenupan y nporpamy Catia v5 (morsies ca criosbaiiie CTpaHe)

Cauxa 26 — JIeo mogenupan y nporpamy Catia v5 (morie ca yHyTpaIlmbe CTpaHe)

[Tpuka3 Mozena faena u3paleHor y mporpamy 3a mojenupame Catia v5.

23
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5. KonTpoJsa kBajuTeTa aejia

KoHTposa kBanuTeTa Jieia npoBepaBa KOJIUKO Je0 OLyAapa O TEXHHYKOT [pTexa(CIuKa
28).

(3 PC-DIIS CAD-++ 2017 R1 Release) - Machinel. (Admin
J File Edit View Insert Operation Window Help
= o e @0 [TIE @ 5 %
B Open... Ctrl+Q
|8 cen e EEEESOFCE L. ﬂoum‘u
| % Quit - = -
| T1NZR =m=2s LLAL) I4®
@ s s | 1T =400 \ ) QW@
e ) 1 N =Q|4] D 3
Printing r ” U // z’ ’ O 1& h ]g E) % E
| s ’ IXTZAXLTY LY JaEl=
| o c@@w > v o
[ @ CAD..
Direct CAD Interface | @ CAD By Reference...
Operations L4
Change Manager b @ DES..
DXE...
} D(ec-n‘le ) Ctrl+Q E:' ]GE;...
Partial Execution r
} . ; Inventor...
o Reset Execution List !‘ T
- . ...
i 4% Parasolid...
1 merenje druge strane.PRG 3 Pro/ENGINEER...
2 Milos merenje dela reversni inzinjering.PRG ] SolidWorks...
3 tenk.PRG @ STEP...
4 test.PRG I STL...
Exit [ Unigraphics...

3 VDAFS.. oUTTOL,
LOADPROBE/MILOS TESA 4KZ0

TID/TIAGR0, SHANKIZE=0, o) % Wavefront..

END OF M ¥Z XVZ.
EN=merenje dels o

TOTAL ¢ OF MEAS =0 & OUT OF I By ASCIFile...
€] Chorus DMIS...
Dataleg...
G DMIS...
T MMV...

Pointcloud 4
@, Inspection Plan...
B csv..

XYZ Into Measurement Routine...

< I v

Import a CATIA 5 file

Cimka 27 — ImnopToBame Mojiena u3 nporpama Catia v5

Y PC-DMIS-y MokeMO MPOBEPUTH TO TaKO IMITO heMO MOKPEHYTH HOBU TPOTpPaM M
HUMITOPTOBATH MOJIe] U3 porpama Catia vb5. (ciuka 27)
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e .Ff-or\f‘]view

Scale: 1:1
$77.05 o Front view
Q':D/ Scale:r 1:1

Front view Section|vigw A=A
1:1 1:

Scale: Scale:
10. 85

Cimka 28 — TexHUUKM LpTEXK Aea

YMecTo [a MaHyeaHO MUIIKOM MEpUMO Jieo, meprheMo ra tako3BanuMm Program Mode-
oM (cnuka 29).

i ]
€2 . ..
EA o i i
[=1=]-- ] L

'\~

[ Program Mode(Ctrl+F4) h

Cauka 29 — Program mode

3a 3agaru geo Program mode usBpiiasa napt nporpam nperxoaHo ypahen y PC-DMIS.

25
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[Tpumep mapt mporpama Koju KoOpJIMHATHA MEpHA MallliHa U3BpIIIaBa :

PART NAME : Milos
REV NUMBER :
SER NUMBER:
STATSCOUNT : 1

STARTUP =ALIGNMENT/START,RECALL:USE_PART_SETUP,LIST=YES
ALIGNMENT/END
MODE/MANUAL
FORMAT/TEXT,OPTIONS, ,HEADINGS,SYMBOLS,
;NOM, TOL,MEAS,DEV,OUTTOL, ,
LOADPROBE/3X20
MOVESPEED/ 100
TIP/T1A0B0, SHANKIK=0, 0, 1, ANGLE=0
PLN1  =FEAT/PLANE,CARTESIAN,TRIANGLE
THEO/<-9.858,20,19.716>,<0,1,0>
ACTL/<341.689,329.842,-521.722>,<-0.000352,0.0025999,0.9999966>
MEAS/PLANE, 4
HIT/BASIC,NORMAL,<-9.087,20,31.668>,<0,1,0>,<340.456,343.126,-
521.754>,USE THEO=YES
HIT/BASIC,NORMAL,<-28.096,20,32.853>,<0,1,0>,<357.143,339.944, -
521.747>,USE THEO=YES
HIT/BASIC,NORMAL,<-23.88,20,9.055>,<0,1,0>,<356.856,318.54,-
521.686>,USE THEO=YES
HIT/BASIC,NORMAL,<21.631,20,5.287>,<0,1,0>,<312.301,317.756,-
521.703>,USE THEO=YES
ENDMEAS/
Al =ALIGNMENT/START,RECALL:STARTUP,LIST=YES
ALIGNMENT/LEVEL,ZPLUS,PLN1
ALIGNMENT/END
LIN1  =FEAT/LINE,CARTESIAN,UNBOUNDED
THEO/<26.796,0.009,16.097>,<-0.9999999,-0.000352,0>
ACTL/<312.184,313.025,-524.391>,<0.9990868,-0.0427271,0>
MEAS/LINE,2,FEATURE=PLN1
HIT/BASIC,NORMAL,<26.796,0.009,15.948> <-
0.000352,0.9999999,0>,<312.184,313.025,-524.386>,USE THEO=YES
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HIT/BASIC,NORMAL,<-24.544,-0.009,16.246>,<-

0.000352,0.9999999,0>,<332.843,312.141,-524.396>,USE THEO=YES

A2

PNT1

ENDMEAS/
=ALIGNMENT/START,RECALL:A1,LIST=YES

ALIGNMENT/ROTATE,XPLUS,TO,LIN1,ABOUT,ZPLUS
ALIGNMENT/END

=FEAT/POINT,CARTESIAN
THEO/<-30,19.727,12.684>,<-1,0,0>
ACTL/<288.198,341.199,-522.143>,<-0.9980157,-0.0629621,-0.0007104>
MEAS/POINT,1, WORKPLANE
HIT/BASIC,NORMAL,<-30,19.727,12.684>,<-1,0,0>,<288.198,341.199, -

522.143>,USE THEO=YES

A3

PLNZ2

THEO=YES

THEO=YES

THEO=YES

THEO=YES

THEO=YES

THEO=YES

Ad

ENDMEAS/
=ALIGNMENT/START,RECALL:A2,LIST=YES

ALIGNMENT/TRANS,YAXIS,LIN1

ALIGNMENT/TRANS,XAXIS,PNT1

ALIGNMENT/TRANS,ZAXIS,PLN1

ALIGNMENT/END

MODE/DCC

CLEARP/ZPLUS,20,ZPLUS,0,0N

=FEAT/PLANE,CARTESIAN,TRIANGLE

THEO/<31.049,16.394,0>,<0,0,1>

ACTL/<31.049,16.396,0.007>,<0.0000486,-0.0000784,1>

MEAS/PLANE,6

MOVE/CLEARPLANE

HIT/BASIC,NORMAL,<35.622,30.345,0>,<0,0,1>,<35.622,30.345,0.009>,USE

HIT/BASIC,NORMAL,<55.498,29.229,0>,<0,0,1>,<55.499,29.232,0.007>,USE
HIT/BASIC,NORMAL,<55.546,8.128,0>,<0,0,1>,<55.546,8.131,0.005>,USE
HIT/BASIC,NORMAL,<28.807,4.8,0>,<0,0,1>,<28.806,4.803,0.006>,USE
HIT/BASIC,NORMAL,<4.991,5.327,0>,<0,0,1>,<4.989,5.33,0.009>,USE
HIT/BASIC,NORMAL,<5.83,20.535,0>,<0,0,1>,<5.83,20.538,0.008>,USE
ENDMEAS/

=ALIGNMENT/START,RECALL:A3,LIST=YES
ALIGNMENT/LEVEL,ZPLUS,PLN2

27
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LIN2

THEO=YES

THEO=YES

THEO=YES

THEO=YES

A5

PNT2

THEO=YES

A6

CIR1

ALIGNMENT/END

=FEAT/LINE,CARTESIAN,UNBOUNDED
THEO/<3.747,0,-3.41>,<1,0,0>
ACTL/<3.728,-0.146,-3.41>,<0.9999091,0.0134844,0>
MEAS/LINE,4,FEATURE=PLN2
MOVE/CLEARPLANE
HIT/BASIC,NORMAL,<3.747,0,-3.272>,<0,-1,0>,<3.728,-0.146,-3.272>,USE

HIT/BASIC,NORMAL,<26.343,0,-2.502>,<0,-1,0>,<26.325,0.159,-2.501>,USE
HIT/BASIC,NORMAL,<47.026,0,-4.262>,<0,-1,0>,<47.009,0.438,-4.263>,USE
HIT/BASIC,NORMAL,<56.122,0,-3.602>,<0,-1,0>,<56.103,0.561,-3.603>,USE

ENDMEAS/
=ALIGNMENT/START,RECALL:A4,LIST=YES

ALIGNMENT/ROTATE,XPLUS,TO,LIN2,ABOUT,ZPLUS
ALIGNMENT/END
=FEAT/POINT,CARTESIAN
THEO/<0,15.684,-4.08>,<-1,0,0>
ACTL/<0.204,15.682,-4.081>,<-1,0,0>
MEAS/POINT,1, WORKPLANE
MOVE/CLEARPLANE
HIT/BASIC,NORMAL,<0,15.684,-4.08>,<-1,0,0>,<0.204,15.682,-4.081> USE

ENDMEAS/
=ALIGNMENT/START,RECALL:A5,LIST=YES

ALIGNMENT/TRANS,YAXIS,LIN2

ALIGNMENT/TRANS,XAXIS,PNT2

ALIGNMENT/TRANS,ZAXIS,PLN2

ALIGNMENT/END

MOVE/CLEARPLANE

=FEAT/CONTACT/CIRCLE/DEFAULT,CARTESIAN,IN,LEAST _SQR

THEO/<45,15,0>,<0,0,1>,8

ACTL/<45.332,14.257,0>,<0,0,1>,7.6

TARG/<45,15,0>,<0,0,1>

START ANG=0,END ANG=360

ANGLE VEC=<1,0,0>

DIRECTION=CCW

SHOW FEATURE PARAMETERS=NO
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SHOW CONTACT PARAMETERS=YES
NUMHITS=4,DEPTH=0.5,PITCH=0
SAMPLE METHOD=SAMPLE_HITS
SAMPLE HITS=0,SPACER=0
AVOIDANCE MOVE=NO,DISTANCE=0
FIND HOLE=DISABLED,ONERROR=NO,READ POS=NO
SHOW HITS=NO
DIM LOC1= LOCATION OF CIRCLE CIR1 UNITS=MM ,$
GRAPH=0OFF TEXT=OFF MULT=10.00 OUTPUT=BOTH HALF ANGLE=NO
AX NOMINAL +TOL -TOL  MEAS DEV OUTTOL
D 8.000 0.200 0.200 7.600 -0.400 0.200 <--------
END OF DIMENSION LOC1
MOVE/CLEARPLANE
LIN3  =FEAT/CONTACT/LINE/DEFAULT,CARTESIAN,UNBOUNDED
THEO/<53.11,0,0>,<-1,0,0>,<0,-1,0>,<0,0,1>,49.003
ACTL/<53.111,-0.002,0>,<-1,0.0000382,0>,<-0.0000382,-1,0>,<0,0,1>,49.005
TARG/<53.11,0,0>,<-1,0,0>,<0,-1,0>,<0,0,1>
SHOW FEATURE PARAMETERS=NO
SHOW CONTACT PARAMETERS=YES
NUMHITS=3,DEPTH=2
SAMPLE METHOD=SAMPLE_HITS
SAMPLE HITS=0,SPACER=0,INDENT1=0,INDENT2=0
AVOIDANCE MOVE=NO,DISTANCE=0
SHOW HITS=NO
DIM DIST1= 2D DISTANCE FROM LINE LIN3 TO CIRCLE CIR1 PAR TO
YAXIS,NO_RADIUS UNITS=MM,$
GRAPH=0OFF TEXT=OFF MULT=10.00 OUTPUT=BOTH
AX NOMINAL +TOL -TOL  MEAS DEV OUTTOL
M 15.000 0.200 0.200 14.258 -0.742 0.542 <--------
MOVE/CLEARPLANE
LINA  =FEAT/CONTACT/LINE/DEFAULT,CARTESIAN,UNBOUNDED
THEO/<60,3.031,0>,<0,1,0>,<1,0,0>,<0,0,1>,27.77
ACTL/<60.012,3.031,0>,<-
0.0003337,0.9999999,0>,<0.9999999,0.0003337,0>,<0,0,1>,27.772
TARG/<60,3.031,0>,<0,1,0>,<1,0,0>,<0,0,1>
SHOW FEATURE PARAMETERS=NO
SHOW CONTACT PARAMETERS=YES
NUMHITS=3,DEPTH=2
SAMPLE METHOD=SAMPLE_HITS
SAMPLE HITS=0,SPACER=0,INDENT1=0,INDENT?2=0
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AVOIDANCE MOVE=NO,DISTANCE=0
SHOW HITS=NO
DIM DIST2= 2D DISTANCE FROM LINE LIN4 TO CIRCLE CIR1 PAR TO
XAXIS,NO_RADIUS UNITS=MM,$
GRAPH=0OFF TEXT=OFF MULT=10.00 OUTPUT=BOTH
AX NOMINAL +TOL -TOL  MEAS DEV OUTTOL
M 15.000 0.200 0.200 14.676 -0.324 0.124 <--------
MOVE/CLEARPLANE
LIN5S  =FEAT/CONTACT/LINE/DEFAULT,CARTESIAN,UNBOUNDED
THEO/<0,2.409,0>,<0,1,0>,<-1,0,0>,<0,0,1>,21.84
ACTL/<0.003,2.407,0>,<-0.0003089,1,0>,<-1,-0.0003089,0>,<0,0,1>,21.841
TARG/<0,2.409,0>,<0,1,0>,<-1,0,0>,<0,0,1>
SHOW FEATURE PARAMETERS=NO
SHOW CONTACT PARAMETERS=YES
NUMHITS=3,DEPTH=2
SAMPLE METHOD=SAMPLE_HITS
SAMPLE HITS=0,SPACER=0,INDENT1=0,INDENT2=0
AVOIDANCE MOVE=NO,DISTANCE=0
SHOW HITS=NO
DIM DIST3= 2D DISTANCE FROM LINE LIN4 TO LINE LIN5 PAR TO
XAXIS,NO_RADIUS UNITS=MM,$
GRAPH=0OFF TEXT=OFF MULT=10.00 OUTPUT=BOTH
AX NOMINAL +TOL -TOL  MEAS DEV OUTTOL
M 60.000 0.030 0.030 60.008 0.008 0.000 ----- #---
MOVE/CLEARPLANE
LIN6  =FEAT/CONTACT/LINE/DEFAULT,CARTESIAN,UNBOUNDED
THEO/<34.308,45,-8>,<1,0,0>,<0,1,0>,<0,0,1>,21.84 ACTL/<34.308,45.003,-
8>,<1,0.0002064,0>,<-0.0002064,1,0>,<0,0,1>,21.84 TARG/<34.308,45,-
8>,<1,0,0>,<0,1,0>,<0,0,1>
SHOW FEATURE PARAMETERS=NO
SHOW CONTACT PARAMETERS=YES
NUMHITS=3,DEPTH=3
SAMPLE METHOD=SAMPLE_HITS
SAMPLE HITS=0,SPACER=0,INDENT1=0,INDENT2=0
AVOIDANCE MOVE=NO,DISTANCE=0
SHOW HITS=NO
DIM DIST4= 2D DISTANCE FROM LINE LIN6 TO LINE LIN3 PAR TO
YAXIS,NO_RADIUS UNITS=MM,$
GRAPH=0OFF TEXT=OFF MULT=10.00 OUTPUT=BOTH
AX NOMINAL +TOL -TOL  MEAS DEV OUTTOL
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M  45.000 0.030 0.030 45.006 0.006 0.000 ----- H#---
MOVE/CLEARPLANE

PNT3  =FEAT/CONTACT/VECTOR POINT/DEFAULT,CARTESIAN
THEO/<32,32.941,-4.077>,<-1,0,0>
ACTL/<32.03,32.944,-4.078>,<-1,0,0>
TARG/<32,32.941,-4.077>,<-1,0,0>
SNAP=NO
SHOW FEATURE PARAMETERS=NO
SHOW CONTACT PARAMETERS=YES
AVOIDANCE MOVE=NO,DISTANCE=0
SHOW HITS=NO

DIM DIST5= 2D DISTANCE FROM POINT PNT3 TO LINE LIN5S PAR TO

XAXIS,NO_RADIUS UNITS=MM,$

GRAPH=0OFF TEXT=OFF MULT=10.00 OUTPUT=BOTH

AX NOMINAL +TOL -TOL  MEAS DEV OUTTOL

M 32000 0.100 0.000 32.031 0.031 0.000 --#------

LIN7  =FEAT/LINE,CARTESIAN,UNBOUNDED
THEO/<32,43.32,-7.554>,<0,-1,0>
ACTL/<32.043,43.316,-7.554>,<-0.001072,-0.9999994,0>
MEAS/LINE,5,ZPLUS
MOVE/CLEARPLANE
HIT/BASIC,NORMAL,<32,43.32,-15.004>,<-1,0,0>,<32.039,43.316,-

15.004>,USE THEO=YES
HIT/BASIC,NORMAL,<32,42.466,-9.795>,<-1,0,0>,<32.048,42.464,-
9.794> USE THEO=YES
HIT/BASIC,NORMAL,<32,37.42,-9.995> <-1,0,0>,<32.029,37.418,-9.996>,USE
THEO=YES

HIT/BASIC,NORMAL,<32,29.201,-1.771>,<-1,0,0>,<32.025,29.2,-1.768>,USE
THEO=YES

HIT/BASIC,NORMAL,<32,33.978,-1.206>,<-1,0,0>,<32.042,33.976,-
1.205>,USE THEO=YES

ENDMEAS/

DATDEF/FEATURE=LIN5,C

FCFPARL1 =PARALLELISM : LIN7
FEATCTRLFRAME/SHOWPARAMS=YES,SHOWEXPANDED=YES

CADGRAPH=0OFF,REPORTGRAPH=0FF, TEXT=0OFF,MULT=10.00,ARROWDENSITY=10
0,0UTPUT=BOTH,UNITS=MM
STANDARDTYPE=ASME_Y14 5
DIMENSION/PARALLELISM,0.05,<PZ> <len>,C,<dat>,<dat>
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PNT4

PLN3

THEO=YES

NOTE/FCFPARL1

FEATURES/LIN7,,
MOVE/CLEARPLANE

=FEAT/CONTACT/VECTOR POINT/DEFAULT,CARTESIAN
THEO/<29.319,18.079,0>,<0,0,1>
ACTL/<29.318,18.079,0>,<0,0,1>
TARG/<29.319,18.079,0>,<0,0,1>
SNAP=NO
SHOW FEATURE PARAMETERS=NO
SHOW CONTACT PARAMETERS=YES
AVOIDANCE MOVE=NO,DISTANCE=0
SHOW HITS=NO

=FEAT/PLANE,CARTESIAN,TRIANGLE
THEO/<47.738,41.53,-8>,<0,0,1>
ACTL/<47.735,41.533,-7.925>,<0.0012216,-0.0001363,0.9999992>
MEAS/PLANE,4
MOVE/CLEARPLANE
HIT/BASIC,NORMAL,<55.226,44.075,-8>,<0,0,1>,<55.223,44.08,-7.933>,USE

HIT/BASIC,NORMAL,<53.346,38.836,-8>,<0,0,1>,<53.343,38.838, -

7.933>,USE THEO=YES

THEO=YES

HIT/BASIC,NORMAL,<42.23,39.629,-8>,<0,0,1>,<42.229,39.63,-7.917>,USE

HIT/BASIC,NORMAL,<40.149,43.582,-8>,<0,0,1>,<40.145,43.584,-

7.916>,USE THEO=YES

ENDMEAS/
WORKPLANE/XPLUS

DIM DIST6= 2D DISTANCE FROM POINT PNT4 TO PLANE PLN3 PAR TO
ZAXIS,NO_RADIUS UNITS=MM,$

GRAPH=0OFF TEXT=OFF MULT=10.00 OUTPUT=BOTH

AX NOMINAL +TOL -TOL  MEAS DEV OUTTOL

M
PLN4

8.000 0.000 0.050 7.925 -0.075 0.025 <--------
=FEAT/PLANE,CARTESIAN,TRIANGLE
THEO/<15.611,35.151,-10.151>,<0,0.7071068,0.7071068>
ACTL/<15.611,35.156,-10.15>,<-0.0008106,0.7091472,0.70506>
MEAS/PLANE,4

MOVE/CLEARPLANE
HIT/BASIC,NORMAL,<24.482,42.057 -

17.057>,<0,0.7071068,0.7071068>,<24.48,42.044,-17.069>,USE THEO=YES
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HIT/BASIC,NORMAL,<23.158,28.785,-
3.785>,<0,0.7071068,0.7071068>,<23.158,28.812,-3.761>,USE THEO=YES
HIT/BASIC,NORMAL,<6.841,28.545,-
3.545>,<0,0.7071068,0.7071068>,<6.84,28.567,-3.534>,USE THEO=YES
HIT/BASIC,NORMAL,<7.964,41.218,-
16.218>,<0,0.7071068,0.7071068>,<7.967,41.2,-16.237>,USE THEO=YES
ENDMEAS/
DIM ANGL1=2D ANGLE FROM PLANE PLN4 TO YAXIS ,$
GRAPH=0OFF TEXT=OFF MULT=10.00 OUTPUT=BOTH
AX NOMINAL  +TOL -TOL MEAS DEV OUTTOL
A 45000 0.300 0.300 45.166 0.166 0.000 ------ #--
MOVE/CLEARPLANE
LIN8  =FEAT/CONTACT/LINE/DEFAULT,CARTESIAN,UNBOUNDED
THEO/<53.38,35,0>,<-1,0,0>,<0,1,0>,<0,0,1>,18.326
ACTL/<53.38,36.984,0>,<-1,0.0001477,0>,<0.0001477,1,0>,<0,0,1>,18.329
TARG/<53.38,35,0>,<-1,0,0>,<0,1,0>,<0,0,1>
SHOW FEATURE PARAMETERS=NO
SHOW CONTACT PARAMETERS=YES
NUMHITS=3,DEPTH=2.493
SAMPLE METHOD=SAMPLE_HITS
SAMPLE HITS=0,SPACER=0,INDENT1=0,INDENT2=0
AVOIDANCE MOVE=NO,DISTANCE=0
SHOW HITS=NO
DIM DIST7= 2D DISTANCE FROM LINE LIN8 TO LINE LIN3PAR TO
YAXIS,NO_RADIUS UNITS=MM,$
GRAPH=0FF TEXT=OFF MULT=10.00 OUTPUT=BOTH
AX NOMINAL +TOL -TOL MEAS DEV OUTTOL
M 35.000 0.050 0.050 36.986 1.986 1.936 -------- >
PLN5 =FEAT/PLANE,CARTESIAN, TRIANGLE
THEO/<32.234,12.872,0>,<0,0,1>
ACTL/<32.233,12.875,-0.001>,<0.0000423,-0.000043,1>
MEAS/PLANE, 4
MOVE/CLEARPLANE
HIT/BASIC,NORMAL,<49.126,21.865,0>,<0,0,1>,<49.125,21.868,-0.001>,USE
THEO=YES
HIT/BASIC,NORMAL,<53.243,5.675,0>,<0,0,1>,<53.243,5.675,-0.003>,USE
THEO=YES
HIT/BASIC,NORMAL,<15.736,5.125,0>,<0,0,1>,<15.736,5.128,0>,USE
THEO=YES
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THEO=YES

LIN9

HIT/BASIC,NORMAL,<10.83,18.825,0>,<0,0,1>,<10.828,18.827,0>,USE

ENDMEAS/
=FEAT/LINE,CARTESIAN,UNBOUNDED,NO

THEO/<23.922,25,0>,<1,0,0>
ACTL/<23.921,25.073,0>,<0.9999993,0.0011851,-0.0000423>
CONSTR/LINE,INTOF,PLN4,PLN5

DIM DIST8= 2D DISTANCE FROM LINE LIN9 TO LINE LIN3 PAR TO
YAXIS,NO_RADIUS UNITS=MM,$

GRAPH=0OFF TEXT=OFF MULT=10.00 OUTPUT=BOTH

AX NOMINAL +TOL -TOL  MEAS DEV OUTTOL

M

PLNG

THEO=YES

THEO=YES

25.000 0.165 0.165 25.075 0.075 0.000 ------ H#--
CLEARP/ZPLUS,20,ZPLUS,0,0FF
MOVE/POINT,NORMAL,<10.883,18.541,115.665>
TIP/T1A-90B0, SHANKIJK=0.052, -0.999, -0.003, ANGLE=-0.02
MOVE/POINT,NORMAL,<43.187,-105.026,99.772>
CLEARP/YMINUS,-20,ZPLUS,0,0N
=FEAT/PLANE,CARTESIAN,TRIANGLE
THEO/<30.179,0,-19.64>,<0,-1,0>
ACTL/<30.179,-0.006,-19.639>,<-0.0000161,-1,0.0000791>
MEAS/PLANE, 4
MOVE/CLEARPLANE
HIT/BASIC,NORMAL,<4.711,0,-3.395>,<0,-1,0>,<4.712,-0.005,-3.395>,USE

HIT/BASIC,NORMAL,<53.786,0,-4.965>,<0,-1,0>,<53.787,-0.005,-4.964>,USE

HIT/BASIC,NORMAL,<53.354,0,-34.913>,<0,-1,0>,<53.353,-0.008, -

34.912>,USE THEO=YES

THEO=YES

PNT5

THEO=YES

HIT/BASIC,NORMAL,<8.865,0,-35.286>,<0,-1,0>,<8.864,-0.007,-35.286>,USE

ENDMEAS/
=FEAT/POINT,CARTESIAN
THEO/<30.442,3.611,-10>,<0,0,-1>
ACTL/<30.443,3.609,-9.989>,<0,0,-1>
MEAS/POINT,1,WORKPLANE
MOVE/CLEARPLANE
HIT/BASIC,NORMAL,<30.442,3.611,-10>,<0,0,-1>,<30.443,3.609,-9.989>,USE

ENDMEAS/
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DIM DIST9= 2D DISTANCE FROM POINT PNTS5 TO PLANE PLN5 PAR TO
ZAXIS,NO_RADIUS UNITS=MM,$

GRAPH=0OFF TEXT=OFF MULT=10.00 OUTPUT=BOTH

AX NOMINAL +TOL -TOL  MEAS DEV OUTTOL

M 10.000 0.110 0.110 9.988 -0.012 0.000 ----#----

PLN7  =FEAT/PLANE,CARTESIAN,TRIANGLE
THEO/<29.771,3.818,-30>,<0,0,1>
ACTL/<29.77,3.819,-29.995>,<0.000007,0.0009551,0.9999995>
MEAS/PLANE,6
MOVE/CLEARPLANE
HIT/BASIC,NORMAL,<56.594,5.413,-30>,<0,0,1>,<56.592,5.415,-

29.999>,USE THEO=YES
HIT/BASIC,NORMAL,<56.663,2.63,-30>,<0,0,1>,<56.661,2.632,-29.995> USE
THEO=YES

HIT/BASIC,NORMAL,<29.75,2.299,-30>,<0,0,1>,<29.751,2.301,-29.991>,USE
THEO=YES

HIT/BASIC,NORMAL,<29.901,5.239,-30>,<0,0,1>,<29.9,5.239,-29.993> USE
THEO=YES

HIT/BASIC,NORMAL,<2.902,5.056,-30>,<0,0,1>,<2.901,5.057,-29.997>,USE
THEO=YES

HIT/BASIC,NORMAL,<2.818,2.269,-30>,<0,0,1>,<2.816,2.27,-29.996>,USE
THEO=YES

ENDMEAS/

DIM DIST10= 2D DISTANCE FROM PLANE PLN7 TO POINT PNT5 PAR TO

ZAXIS,NO_RADIUS UNITS=MM,$

GRAPH=0OFF TEXT=OFF MULT=10.00 OUTPUT=BOTH

AX NOMINAL +TOL -TOL  MEAS DEV OUTTOL

M  20.000 0.030 0.000 20.006 0.006 0.000 -#-------
DATDEF/FEATURE=PLNG6,A

FCFPERP1 =PERPENDICULARITY : PLN7
FEATCTRLFRAME/SHOWPARAMS=YES,SHOWEXPANDED=YES

CADGRAPH=0OFF,REPORTGRAPH=0FF, TEXT=0OFF,MULT=10.00,ARROWDENSITY=10
0,0UTPUT=BOTH,UNITS=MM
STANDARDTYPE=ASME_Y14 5
DIMENSION/PERPENDICULARITY,0.05,A,<dat>,<dat>
NOTE/FCFPERP1
FEATURES/PLN7,,
PNT6  =FEAT/POINT,CARTESIAN
THEO/<33.699,8,-22.514>,<0,-1,0>
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ACTL/<33.694,8.015,-22.514>,<0,-1,0>
MEAS/POINT,1, WORKPLANE
MOVE/CLEARPLANE
HIT/BASIC,NORMAL,<33.699,8,-22.514>,<0,-1,0>,<33.694,8.015,-
22.514>,USE THEO=YES
ENDMEAS/
DIM DIST11= 2D DISTANCE FROM POINT PNT6 TO PLANE PLN6 PAR TO
YAXIS,NO_RADIUS UNITS=MM,$
GRAPH=0OFF TEXT=OFF MULT=10.00 OUTPUT=BOTH
AX NOMINAL +TOL -TOL  MEAS DEV OUTTOL
M 8.000 0.040 0.000 8.022 0.022 0.000 ----#----
MOVE/POINT,NORMAL,<33.699,3.960,-22.514>
MOVE/POINT,NORMAL,<33.699,3.960,-22.514>
PLN8  =FEAT/PLANE,CARTESIAN,TRIANGLE
THEO/<29.087,7.479,-40>,<0,0,-1>
ACTL/<29.088,7.478,-40.02>,<-0.000093,0.0001321,-1>

MEAS/PLANE,5

MOVE/CLEARPLANE

HIT/BASIC,NORMAL,<2.695,5.037,-40>,<0,0,-1>,<2.697,5.035,-40.017>,USE
THEO=YES

HIT/BASIC,NORMAL,<2.199,14.502,-40>,<0,0,-1>,<2.201,14.5,-40.017>,USE
THEO=YES

MOVE/POINT,NORMAL,<2.199,14.502,-41.500>
HIT/BASIC,NORMAL,<29.443,1.153,-40>,<0,0,-1>,<29.444,1.151 -
40.022>,USE THEO=YES
HIT/BASIC,NORMAL,<55.678,2.56,-40>,<0,0,-1>,<55.68,2.56,-40.023>,USE
THEO=YES
HIT/BASIC,NORMAL,<55.419,14.145,-40>,<0,0,-1>,<55.419,14.145,-
40.022>,USE THEO=YES
ENDMEAS/
DIM DIST12= 2D DISTANCE FROM PLANE PLN8 TO PLANE PLN5 PAR TO
ZAXIS,NO_RADIUS UNITS=MM,$
GRAPH=0OFF TEXT=OFF MULT=10.00 OUTPUT=BOTH
AX NOMINAL +TOL -TOL MEAS DEV OUTTOL
M 40.000 0.050 0.000 40.019 0.019 0.000 ---#-----
WORKPLANE/YPLUS
DATDEF/FEATURE=PLNS8,B
FCFPARL2 =PARALLELISM : PLN3
FEATCTRLFRAME/SHOWPARAMS=YES,SHOWEXPANDED=YES
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CADGRAPH=0FF,REPORTGRAPH=0FF, TEXT=0OFF,MULT=10.00,ARROWDENSITY=10
0,0UTPUT=BOTH,UNITS=MM
STANDARDTYPE=ASME_Y14 5
DIMENSION/PARALLELISM,0.05,<PZ> <type>,<len>,<wid>,B,<dat>,<dat>
NOTE/FCFPARL2
FEATURES/PLN3,,
MOVE/POINT,NORMAL,<56.793,-32.818,-41.618>
MOVE/POINT,NORMAL,<56.917,-33.637,284.652>
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Cauxka 30 — V3semiraj 6poj 3, mpBu j1€0

Hakon wu3BpmaBama mnapt nporpama jpobujamo wussemraj (cauke 30 m 31) o
JIeBUjaIjama.
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& mmfroci -cro

Cauxa 31 — U3Bemraj O6poj 3, Apyru aeo

Ha ocHOBY npuka3aHux jaeBHjalija MOXKEMO 3aKJbYUHUTH J1a 1€0 HE 3310B0JbABA YCIOBE
IPOU3BOJE.
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6. 3akby4ak

Hakon paga Ha KOOpAMHATHO] MEpPHO] MallMHU W paga y mnporpamy PCDMIS,
MOKEMO 3aK/byYHTH Ja j€ METpOJOorHja 3HaTHO HampemoBaima. TESA Micro-hite 3d 454
recorder nam omoryhaBa MHOT0 OpsKe M jeJHOCTaBHH]E MEPEIbE.

V3 nmomoh PC-DMIS-a Beoma ce ako MOTy NMPHUKYNUTH W aHAIM3UPATH TOALH.
Kopumhemem oBor mporpama MOCTHXY ce Haj0oJbe meppopMaHCEe CKEHUpama Ha JIaKk U
euKacaH HAUYHH.

Kom6unaija Tesa Micro-hite 3d 454 recordera u PC-DMIS-a no3BosbaBa Mepeme u
KOHTPOJTYy KBaJIUTETa OMJIO KOJ Jie/ia BEIMKOM Tperu3Homihy. 300r lUXOBE MOY3IaHOCTH CY
OCBOJHIIM CBETCKO TPIKHIITE Y M0JbY METPOJIOTH]E.

VY obnmactuMa MeIMIIMHE, WHIYCTPHjCKE MPOU3BOkE, Oe30emHoctu, Gapmarnuje u
CIIMYHO Cy MaIllMHE OBOT THIIA BEOMa KOpPHUCHE jep omoryhaBajy aa ACIOBH, KOjU HMajy
rpemKy Behy o 103BoJbEHE, HE OAY Y AaJbU MPOLIEC TPOU3BOIILE.

Ha ocHOBY noOujeHHx pe3yaTara, H3BEIITaja U ArjarpamMa y HaileM Clydajy jacHo ce

MOKEC YOUUTH Ja HOCTOje Beha OACTYIamka O] JO3BOJbCHUX. HO rpemaKaje A0LJIO y ITpo1ecCy
MMPOU3BOAKBLEC U CAMUM TUM OBaj pI(So} HI/Ije npomao KOHTPOJIY KBAJIUTCTA.
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