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1. OBLIHN OCMOTP

IIpoBepka paGoyero NMpoCTPaHCTBA Mepel U BO BPeMsl HCNIBITAHUS CTAHKOB HA TOYHOCTH

[TpencraBuTeNb UCIIOIHUTEINS OCYHIECTBIIIECT BU3YAIbHYIO TPOBEPKY CIAEAYIOMIUX MAPaMETPOB:

OTMmeTKa HHXeHepa

Ne
_ HanmenoBanue UCTIOJTHUTEIIS O
o COOTBETCTBUU
[loaHas MONIHOCTH MHTAIOLIETO aHc(opMaTopa 3JIEKTPUYECKOW CeTH
111 . Tpaschop p P COOTBETCTBYET
nomMenieHus He Mmeree 500 kVA
HecrabmnsHocTs Hanpsbkenus (U) mutanus He noipkHa npesbimarth = 10% ot
112 COOTBETCTBYET
HOMHHAJIFHOT'O 3HAUYEHHS.
VYxon mo w4yactore (f) HampspkeHHMs JIMHMM OJEKTPONUTAHUS HE JIOJDKHO
113 o COOTBETCTBYET
npeBsImaTh = 1% OT HOMHHAJIBHOTO 3HAYEHHS YaCTOTHL.
Bpems mpepelBaHus mojauM NHUTaHUS He AO0KHO npesbimars 3mc(0,003c).
114 BpeMeHHOW wWHTEpBam MEXAY ABYMs IIOCIEIOBAaTEIbHBIMU IPEPHIBAHUSIMU COOTBETCTBYET
M0Ja4Y¥ NUTaHKS HE TOJDKEH OBITh MEHbIIE | cek.
JIMHUSL 3NMEKTPONUTAHHUA HE MOJDKHA HCIBITHIBATH BO3MYIICHHH, BBI3BAHHBIX
MOTPEOUTETSIMA  BBICOKOH MOIIHOCTH, JIMHUSMH BBICOKOTO  HAIPSDKCHHS,
1.15 COCAMHEHUSIMHU C JPYTMMHU MaIlMHAMHU (CBapOYHBIE alapaThl, Ja3epHas pe3ka 1 COOTBETCTBYET
T. 1.), HE OTBEYAIOUIMMH TPeOOBaHMAM CTaHAApPTA O 3JIEKTPOMATHUTHOU
cosmectumoctr CEIEN50081-CEIEN50082.
1.16 CompoTuBIeHHE KOHTYpa 3a3eMiieHus He 6omee 4 OMm. COOTBETCTBYET
1.2.1 Krnacc xauectBa 2 cetu cxaroro Bozayxa no PNEUROP 6611 COOTBETCTBYET
1.2.2 Paboyee naBneHre MTHEBMATHUCCKOM CETH HE MeHee 6 bar. COOTBETCTBYET
Jnst obecnieyeHns: HOPMaIbHOW PabOTHI AIEKTPUUECKON CHCTEMBI TEMIIEpaTypa
13.1 o COOTBETCTBYET
TTOMEIICHHUS TOJDKHA OBITh B IIpeaenax ot +5 o +40 C°.
I o0ecnedeHHs HOPMaIbHOH  paboOTBl  00OpyHOBaHMS — TeMIleparypa
131 A P p P }: patyp COOTBETCTBYET
MMOMEIICHHUS TOJIKHA OBITh B mpejenax ot +15 mo +35 C°.
1.4 Oynpament (Harpys3ka Ha moa He Meree 2000 k ['/m?) COOTBETCTBYET
OTHOCHTeNbHAs BIAKHOCTH Bo3ayxa B momemeHnd ot 30 1o 95% (6e3
1.5 COOTBETCTBYET
KOHJICHCAIIHH).
1.6 Bricora momermenus He MeHee 3.5 meTpa (pekoMeHayeMas 4 MeTpa) COOTBETCTBYET

Kparkoe onucanue pe3yJibTaToB:
[IpoBeneHsl mpoBepku pabovero MpoCTPaHCTBA MEPE] U BO BPEMS UCIIBITAHUS CTAHKOB Ha TOYHOCTb.

Bce pe3ynbraThl IPOBEPOK COOTBETCTBYIOT AOIYCKaM.

Pexomengauuun:
Her HEoO6X0aMMOCTH B TOMOTHUTENBHBIX PETYIUPOBKAX.
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2. BBIBEPKA CTAHKA IEPEJl UCIIBITAHUEM HA TOYHOCTb

[TpubGop ans usmepenus - snekrpoHHbil ypoBeHb WY LER cepun BlueSYSTEM:

YPOBEHB AJIEKTPOHHBIN MPOMBINUICHHBIH 1eHa aeneHus 0,002 mm/m.

IIpoBepka/cnocod Pe3yabTaTsl
[TapamnensHo ocu X FFEE MM/M
[Tapannensho ocu Y FHEX MM/M

MakcuManapbHOE JOMYCTHMOE OTKIOHCHHE OT TOPH3OHTAIBHOW IUIOCKOCTH JUIS JAHHOTO THITA
o0opynoBanus He Oosee **** Mm/M.

Kpartkoe onucanue pe3yJbTaTOB BbIBEPKHU CTAHKA:

OTKJIOHEHHUS IO YPOBHIO OCH X COCTaBIIAET **** MM, UTO MPEBBIILIAET TOMYCK HAa **** mm.
OTKIIOHEHHUs IO YPOBHIO OCH Y COCTaBISET **** MM, 4TO HE MPEBBIIIAET JOMYCTUMOE OTKJIOHEHHE.

Pexomengauuun:
PerynupoBka o ycMOTpEHHIO 3aKa3uHKa.
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3. OCMOTP CUCTEMbI BE3OITACHOCTH

Ne Buasi pador

3akiI0YeHne 0 BHIMOTHEHHH

1 (IIpoBepka paboThI KOHLIEBBIX U pePEePEHTHBIX BHIKIIOYATEICH

UCIIPaBHBI

2 HpOBepKa pa6OTI)I CHUCTEMBI 0€30MacCHOCTH U KHOITOK aBapPIfIHOFO OTKIIIOYCHUSA

B XO/I€ IMPEBBILICHUA CPOKaA SKCIUTyaTallun
HEKOPPEKTHOC Cpa6aTI)IBaHI/Ie KHOIIOK aBapPIﬁHOFO
OCTaHOBa.

3 |IIpoBepka 3aLIUTHBIX OTPAXKIACHHUH, CTEKOJI CMOTPOBBIX OKOH.

TIPEBBIIIEH CPOK CITY’KOBI CMOTPOBEIX OKOH padoueit
30HBI U 30HBI UHCTPYMEHTAIBHOTO Mara3uHa.

4 | TIpoBepka 3aMKOB ABepeil pabodeil 30HBI.

OJIEKTPOHHBIC 3aMKH z[Bepeﬁ pa60Ta}0T HUCIPaBHO.

Pexomenganuun:

PCKOMeH,Z[yeTCH 3aMCHa KHOIIOK aBapHﬁHOFO OCTaHOBa U CMOTPOBBIX OKOH.
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4. TIPOBEPKA I'M/IPABJIMKH

Ne Bunsl padot 3akiIi04ueHne 0 BHINTOJTHEHUH
1 |TIpoBepka repMETUYHOCTH THIPABIMIECKON CHCTEMBI HCIIPaBHA

2 |IIpoBepka rUaPOCTAHIINU HCIIpaBHA

3 |IIpoBepka rHIPOLMIMHAPOB U THAPOKIANAHOB HCIIPABHBI

4 |TIpoBepka JaBICHUS B TUAPABIHYECKON CHCTEME COOTBETCTBYET

5 |IIpoBepka MacsIHBIX (HIETPOB MPEBBIIIEH CPOK IKCILTYATAIIUH
6 |IIpoBepka 3JIEKTPOMATHUTHBIX KIIAIIAHOB HCTIPABHBI

7 |TIpoBepka cHCTEeMBbI OXJIaXICHHUS THAPABINYECKOTO Macia HCIIpaBHA
Pexomenganmuu:

PGKOMGH,Z[yeTCH 3aMCHa (1)I/IJ'II>Tpa U rUpaBJIMYCCKOIro Macja.
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5. MNPOBEPKA ITHEBMATUKHU

Ne Bunwl pador 3akiIr04eHue 0 BbIIOJTHEHUH
1 |IIpoBepka repMETUYHOCTH THEBMATHYECKOM CHCTEMBI B HOpMeE
2 |IIpoBepka raBieHNs B THEBMaTHIECKOH CHCTEME COOTBETCTBYET
HCTIPaBHBI

3 [IIpoBepka pabOTHI THEBMOLMINHIPOB

4 | TIpoBepka GUIBTPYIOMINX IEMEHTOB ITHEBMOCHCTEMEI

IIPEBLILICH CPOK SKCIIITyaTallun

Pexomenganuun:

Pexomenayetcs 3ameHa GUIBTPOB rpyOO U TOHKON OYMCTKH.

7 u3 50




6. [TPOBEPKA PABOTbBI BCEX Y3JIOB U AT'PEI'ATOB

Ne Bunsl padot 3akiIi04ueHne 0 BHINTOJTHEHUH
1 |IIpoBepka OOTHPOYHBIX YCTPONUCTB HA HANIPABIISIOIINX HCTIPaBHEI
2 |IIpoBepka aHOMAJIBHOTO LIyMa MM BUOPAMM MEXaHHYECKHX Y3JIOB CTaHKA AQHOMAJIbHbIC LIIMBI HE BBISBIICHBI
3 |IIpoBepka aHOMAJIBHOTO LIyMa MM BUOPALUK MOALINITHUKOB AQHOMAJIbHbIC LIIYMBI HE BBISBIICHBI
4 |IIpoBepka rHOKUX IILTAHTOB CocrosiHUE yIOBIETBOPUTEIBEHOE
5 |IIpoBepka KOXKyXOB HaIIPaBIITIOIINX B HOpMeE
6 |IIpoBepka TpaHcHOpTepa (CTpYyKEUHBII KOHBEWep) HCTIpaBeH
BHEIIHNX MTOBPEXIEHHH He 00HapykeHo. BriBosb! 0
7 |IIposepka I1IBII n HanpaBisomux TEXHUYECKOM COCTOSIHHUH TIPECTaBIEeHBl B HTOTOBOM
BBIBO/IC HA OCHOBAHMH KOMILJIEKCHOMN THarHOCTUKH.
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7. IMPOBEPKA QJIEKTPUYECKOI'O IIKA®A

Ne Bunabl padot 3akiIi04ueHne 0 BHINTOJTHEHUH
1 |IIpoBepka Bo3mynIHoro GpuisTpa mKada 371eKTPOaBTOMATHKH OTCYTCTBYIOT (DHIIBTpa 3JIeKTpomKada.
2 |TIposepka 6atapeit muranus YITY B HOpME
3 |TIpoBepka BBOAHOTO HAPSDKCHHS B HOpMe, 10 pe3ynbTataM m3mepennit FLUKE 435.
4 |IlpoBepka KHOIOK U MEepeKIIoYaTeNe ynpaBieH s UCIIPaBHBI

kabenu 1 MpoBOAa HE YI0XKEHbI B

Ka0eJeyKIIaJouHble KaHAIbl M PacIoaraTcs 1o
BCEMY IIPOCTPAHCTBY JIEKTPOIIKada.
.5 |IIpoBepka nMpoBoOB, KaOEIEHOI H30JIIIHN HA TOBPEXKICHHE JleMOHTHPOBAHEI 3aIUTHEIE SKPAHBI
BBICOKOBOJIBTHBIX IIIMH cepBOIpHBOa0B. Kabens
KaHaJbl HAXOAATCS B HEYJOBIETBOPUTEILHOM
COCTOSIHHUH.
6 |IIpoBepka pa3beMOB U KOHTAKTOB COCTOSIHUE YAOBIETBOPUTEIBHOE.
7 |IIpoBepka TeMIepaTypHOTO peXuMa IKaga MeKTPOaBTOMATHKH B HOpMeE
8 |IIpoBepka yruioTHeHHH miKaga HIEKTPOaBTOMATUKH, cucTeMbl YITY MOBPEXIEHUH He 00HAPYKEHO.
9 |IIpoBepka ynpaBIsIOLIUX pelie COCTOSIHUE YIOBJIETBOPUTEIEHOE.
TUTaTHI aBJICHUS U TTepUQepry He 3aKpeIyIeHbI B
10 | TIpoBepka mkada cucremsr yrpasnenus YITY. ymp pudep P
KacceTax.

11| TIpoBepka TeMIepaTypHOTo pexuMa mKkada cucTeMsl yrnpasieHus UI1Y. B HOpMe.
Pexomenganuun:
HeoOxomuMo mpoBeneHWE TOJHOTO  TEXHHUYECKOTO  OOCIY)KMBaHUS W  peBH3UM  IIKadoB

3JIEKTPOABTOMATUKH U cucTeMbl UITY.
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8. MPOBEPKA TEOMETPUYECKOMN TOUHOCTH CTAHKA

X ¥ mepeMerneHust nepeanen 6aoku
o koopauHate Y.

JIOITyCKa

Ne OmnucaHue NpoBepKH Cxema u3MepeHui Honycrumoe | @aktudeckoe | [Ipumedanue
n/n OTKJIOHEHHE OTKJIOHEHHE
o
oL
o
————————— - ™
E -l
—
— B - kkkk
wd X:
y y 3 Y
1 [TpsamonuHeHOCTh paboueit ek
ILTOIIAAKH O ocsIM X 1 Y. 1 2 3 y: Rk
1 3a mpenenamu
mT ! JOITyCKa
| I
450 450
*kkk
H3meHenune HakiIoHa paboueit Y 0085
o | IIOLIAIKH NPU NEPEMELIEHNH CTONA e [ o 3a npenenamu
1o KoopauHaTam X U NepeMeieHHH J0TycKa
nepenHel 6abku mo koopauHaTe Y. ;
T
‘ |
L
‘ X *kkk X *kkk
[MapannensHOCTh paboueit i
TJTOMIAJKA OTHOCUTEIIBHO
3a mpenenamMu
3 MEPEMEILIEHUS CTOJA IO KOOPAUHATE R Rt
4 —
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[IpsAMOYTOIBHOCTB IIEPEMEILIEHUS

nepeaHeit 6adku mo koopauHare X B folakole folakola B nomycke
TOPU30HTAIIBHOW IIOCKOCTH.
P i
[IpssMOYTONBHOCTE MEXITY
IIEPEMEIEHUEM CTOJIA 110 S S 3a npeaenamu
KoopauHate X U nmepeMelieHueM JIoMycKa
nepeanen 6adku mo xkoopauHate Y.
[TapannensHocTh T-00pa3Horo nMasza
o o = = o = =
OTHOCUTEIILHO TepeMEIICHUN B nomycke
nepeaHeit 6adku mo koopauHare Y. 4—<)
[IpssMONMHENHOCTD U .
MIPSIMOYTOJIBHOCTD TIEPEMELICHHUS T falakalad
(>_> N He3nauurenbHbie

nepenHel 6abku no koopauHate Z
OTHOCHUTEJIHO paboueil Mmionaku
1o koopauHatam X u Y.

OTKJIOHCHHA
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[IpssMOYTOBHOCTH OCH BpallleHUs X o FrKK
pabouero mMUHIES OTHOCUTEIBHO HesnauuresbHbie
paboueit TII0OCKOCTH 10 falaiakad OTKJIOHCHHUSI
koopauHatam X u Y Y A
PamnaneHOe OueHne pabouero falolalel Fkkx
B nomycke

MIMMAHACIIA.
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9. POBEPKA JIIO®TOB

IIpoBepka J1I0(TOB BHINOJIHEHA ¢ HCIOJIb30BAHHEM THATHOCTHYeCKOi cucTembl BallBar QC20-W.

IInockocth Och IDOBEDKH Pe3yabTaThl, B MKM
NPOBEPKH poBep IIpsimoe HanpaBJieHue OOpaTHOe HanpaBJIeHUE
OCB X *kkk *khkk
[Tnockocte XY Oct Y e g
OCB X **k*k *kkk
ITnockocts XZ Oct Z T -
Ocp Y Stiakeie SHRAK
[Tnockocts YZ
Ocp Z Stiakeie -

Kparkoe onucanmne pe3yJbTaToB NPOBEPKH CTAHKA:

MakcumanbHoe 3HadeHue I Ta 1o ocu X COCTaBIsAeT **** MkMm
MakcumanbHOe 3HadeHHUE JIIPTa 110 OcH Y COCTABIAET **** MKkM
MakcumanbHoe 3HadeHue I Ta 0 0cu Z COCTABISIET **** MKkM

Pexomenganumn:

Pexomenayercs koppekuust 10¢pToB 1o ocsim X u Y.
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10. TIPOBEPKA TIPOCTPAHCTBEHHOM TOUHOCTH (RENISHAW QC10(20)-W BALLBAR SYSTEM)

s mpoBencHHUsS W3MEPEHHE IPOCTPAHCTBEHHON TOYHOCTH Hcmojb3yercss cuctema QC10(20)-W ballbar B kOMIUIEKT KOTOPO# BXOIST:
nporpamMuoe obecrieuenue Ballbar 10(20), mporpamma moaennpoBanusi rpagpukos ballbar, 6ecnpoBognas cucrema QC10(20)-W ballbar, GaTapes
tuna CR2, mmuHaens u nepkareinu i MOHTaXa Ha cTojie (MOBOPOTHBIE), MarHUTHAs ornopa (ycTaHaBiIMBaeMas Ha UHCTPYMEHTE), YUIMHUTENU IS
cucteMbl JuHOM 50, 150 1 300 MM (111 BBITIOJTHEHHUST TECTOB TP PA3IMYHBIX JHAMETPax), Kamnoparop Zerodur, yCTaHOBOUHBIN MIAPUK, STUKETKA JJIS
pEerucTpalliid BPEMEHHU IPOBEJEHUSI TeCTa Ha CTaHKe, CepTU(UKAThl KaJUOpPOBKH, YeMOJaH JJIsi XPAaHEHUS U TMEPEHOCKH CHCTEMbI(C KOMILIEKTOM
MPUHAJICKHOCTEHN I TUArHOCTUKH TI0 MaJloi okpyxHocTH u VTL-anantepom), HHCTPYMEHT.

JlanHble moaydeHHbIE B xoa¢ u3Mmepenwuii cucremoit QC10(20)-W ballbar 06pabaTsiBaroTCs ¢ MOMOIIBIO MporpaMMHoOro obecrnedenus Ballbar
10(20) u mporpammbl MmoaeupoBanus rpagukos ballbar.

AHaM3 W MpeNCTaBlICHUE PE3yJIbTaTOB U3MEPEHUI BBHIMOIHAIOTCS B COOTBETCTBUHU ¢ TpeboBaHmsMu ctangaptoB ISO 230-4, JIS B 6190-4,
B5.57, B5.54 1 GB17421.4. B oTuerax yKa3bIBalOTCs BETMUYUHbBI HECKOJIBKUX MOKa3aTeNel TOYHOCTH MO3UIIMOHUPOBAHUS CTAHKA.

Cnoco0 .

Ne Hpunuun (cxema) Pe3yabTaTsl u3mepenui

JAUATHOCTUKH

1 Tect o JlanHbie 00pabaThIBAIOTCS C MOMOIIIBIO

MOJTHOM nporpaMmHoOro obecneucHus Ballbar 20
OKPY>KHOCTH

(360°)

2 Tect 1o JanHbIe 00padaTHIBAOTCS C IIOMOIIBIO

HETIOJHOU
nyre (220°)

nporpammHoro obecrniedenus Ballbar 20
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Jlanee mpejcTaBiIeHbl OMMMCAHUE YCIOBHH, pe3ybTaThl H3MepeHuit B crangaptax GB17421.4 ulSO230-4(2005), nmporpaMMHBIi aHATH3 MOTYICHHBIX PE3YIIBTATOB

OTAENBHO 1O TIocKocTsM mpoBepok XY, YZ u ZX.

A Taxoke JUarHoCTHKa HpOCTpaHCTBCHHOﬁ TOYHOCTH CTaHKa.
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10.1.ITPOBEPKA IIJIOCKOCTH XY (QC20-W BALLBAR)

Ballbar pnarnocmmka (%)

XY 360rpaa 150mm KanubpoBaHubii 20160523-172945

Onepatop: CepeucTEX
Oata: 2016-main-23 17:29:45

69% PaccornacosaHwe npuwBoaoE
3,60Mc
13% MwodT X

b4, 6MKM
4 11,1mMemM
5% Beibpocel obpaTHoro xona Y
- 2,5MKEM
-4 0MKM
2% Boibpockl obpaTtHoro xoaa X
b1, 4MEM
a 2, 2MKM

2% Uwmknwuyeckasn owwbka X
+1,8MKM
+1,5MKM

AonycK Ha TOYHOCTE

AO3MUMOHWPOBAHWA 26,2MKM
Fagauyc Haunydwero

COOTBETCTBUA 150,0015mmM
OTnoHEeHWe oT

KpYrnocTH 75,6MKM

ClS|IQIS

CraHok: Mikromat S8R0

QC20-W: 39C363, Npeaclaywan kanwbpoexa: 2015-04-10

+¥

NMpoxoa 1
Npoxoa 2
Pacuer 1

Pacuet 2

+X

10,0mxm/aen.
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MAnarnocrmueckan rabnumua Ballbar

XY 360rpan 150mm Kanubposauubiih 20160523-172945

OnepatTop: CepancTEX
OaTta: 2016-maf-23 17:29:45

Haznamma ownbos

Neodpr X
NwodgT Y
BelGpoce obpaTtHoro xona X

Beibpoce oSpaTHoro xoaa

Boxosoi nodT X

Boxomsold nodT Y

Umknuuackan owwbca X
Uuenuuecxkan owwbea Y
PaccornacoBaHne NpyuBaoaos
OrenoHeHHe oT NepneaHanKy AApHOCTH
OTENOHEHWE OT NPAMONWHERAROCTH X
OTENoOHEHWE OT NPAMONWHEAROCTH Y
PaccornacoBaHAEe WKan
PaccornacoBaHwe wkan XX
PaccornacoBaHWwe wkan Y

War unkAYacKon owrbiki X

War unknMuec<on ownbxm Y
PAcCUWTAHHAR CKOPOCTe NOOAYM
CHeEWSsHAE UeHTDS X

CHEWeEHWE UeHTPA Y

AonycK Ha TOWHOCTE NO3WLAOHWPOBaHWA
PaAMYE HAWAYCHWErD COOTBETCTEMA
OTHNOHERME OT KPpYrnocTH

MapamMmerpel T&ECTAa

Paawyc

CROpOCTs NOOaYW
Hauvano/Kornew 3aber
NopRaok Npoxoaos
Tectupyemas obnacre
YAacTOTa CHMTEIBAHMA

150,0000mm
1000,0mM/ M
0=/360°/180°

no 4Y9cC NPOTHUB YT
XY 150mm
26,316MNu

RENISHAW.

Cranor: Mikromat

QC20-W: 39C363, Npeasaywan kanwbGposxa: 2015-04-10

IHaueHnA

v 4,56
- =-0,5
1.4
- 2,5
e 0,4
-=2.3
+1,8
+1,2
3,60mc
S, 8mM/ M
0,6meM
-2, 5SHKM
-2,6MKM
5,6ppm
14,2ppm
22,2250MM
31,7500MmM
999, 7HMM/ MHUH
-9, EMKM
=G, LMKM
26, 2MKM
150,0015mm
75, 6MEM

4« 11,1mem
= =0, IMmM
4 2,2MKM
-4, 0mMEM
4 =0, 5mMm
-2, THEM

1, SHm
1, 3McM
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Bunan PeRTeMr
B OTHAOHEHWE OT KPYIrnocTH IHAMHMOCTH

ownbicn

11, 1mMKm (13%) (2)
0,5MKM (1%) (11)
2,2MKM (2%) (4)
a4, 0mmm (5%) (3)
0,3MKM (0%) (13)
1,4MKM (29%) (7)
1,7MKM (2%) (s)
1,2MKM (1%) (9)
60,0MKM (E9%) (1)
1,5MKM (2%) (8)
0,3MKm (0%) (12)
1, 2MeM (1%) (10)
1,3MKM (19%) (8)




10.2.ITPOBEPKA IIJIOCKOCTH XZ (QC20-W BALLBAR)

Ballbar puarnocruka (%)

ZX 220rpan 150mm KanubpoBaHHbiih 20160523-174803

Onepatop: CepeucTEX Cranok: Mikromat W
Oata: 2016-main-23 17:48:03 QC20-W: 39C363, Npeawaywans kanwbposka: 2015-04-10

32% Nwodt X
p 3, 0MEM
49, 1MEM
13% OTknoHeHWe OT NepneHavKyNApHOCTH
=24, 2MKmM/M
11% Beibpoce obpatHoro xona X
=0, 1MKM
a4 =3, 2MKHM
11% Uwknuy4eckas owwbka Z
3, 1mecM
+3,0MKM
8% Beibpoce obpatHoro xona Z
- 2, 4mEm

F’a}'_‘l,l-'l'y’f_'. Haunyumern
COOTBETCTBMA
OTKAOHEeHWe OT
KpYyrnocTH

150,0021mm \

MNpoxoa 2 A

Pacuet 1

PacyeT 2 —

/

f
II[I[EII[I[
|
\
N

ClC|IQIS

10,0mMEM/aen.

18 u3 50




Anarnocrmueckan rabnumua Ballbar RENISHAW ¢
ZX 220rpan 150mm KanmbposanHubii 20160523-174803

OnepaTop: CepancTEX Cramox: Mikromat _
Aara: 2016-main-23 17:48:03 QC20-W: 39C363, Npeaviaywan kanmbposxa: 2015-04-10
Hassaunn oumbox Jnavennn Bunan Penrnmr

B OTKNOHEHNE OF KPYIrnocrm SHAUMMNMOCTH

ownbien
MNodr 2 -=1,7 1,7MKmM (6%) (7)
nodr X » 3,0 <« 9,1MKM 9,1MxmM (32%) (1)
BoiGpoce: o6parnoroe xona 2 -2.,4 2,4MKM (8%) (5)
BoiGpoce: obparnoro xoaa X »-0,1 « -3,2MKM 3,2MKmM (11%) (3)
Boxkoson modr Z -=-2.5 - 0,3Mxm 1,6MKmM (6%) (8)
Boxoson modr X »-1,0 « 0,6MKm 0,5mMxm (2%) (10)
Umknuueckan ownbxka 2 3,1 +3,0Mkm 3,1Mxkm (11%) (4)
Uuknuueckan ownbrxa X ™1,6 2, 1MKm 2,0Mxm (7%) (6)
Paccornacosanuwe npvwaoaons 0,05mc 0,9Mxm (3%) (9)
OTKNOHEHNE OT NEPNEHANKYNAPHOCTHA ~24,2MKM/ M 3,6MKM (13%) (2)
War umknuuecxkoit ownbrm 2 6,3500MmM
War unknuuecxkoih ownbrmn X 6,3500Mm
PaccunTanHan CKopocTe nNoaavum 997, 7mm/ mmn
Crewernne uenrpa 2 =1,5MKM
Crewernne uentpa X -5, 7MKM
Paavwyc HamnyHwero cooTaercrama 150,0021 MM
OTKNOHEHNE OT KPYrnocTv 41,3mMkm

Mapamerpm vecra

Paawyc 150,0000mM
CropocTe Nnogaavun 1000,0MM/ MM
Havano/Konew/ 3aber 250°/1109/2°
Mopsaoxk npoxoaon APOTUB HC NO NC
Tectupyeman obnacre ZX 220
“Yacrora cuMTeIBaMMA 26,316TMu
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10.3.ITPOBEPKA IIJIOCKOCTH YZ (QC20-W BALLBAR)

Ballbar pnarnocruka (%)

YZ 220rpapn 150mm KanubpoBauubiii 20160523-174050

Onepatop: CepBucTEX
Hara: 2016-mai-23 17:40:50

82% PaccornacosaHWe NpWBOoaos
=3, 75McC

4% Uwknwyeckan ownbxka 2
3, 4MKM
&2, TMKM

4% Buibpockl obpaTtHoro xona Z
a2, 7THKNM

2% Bwibpoce obpatHoro xona Y
b 1,6MEN
4 =-1,5MKM

2% OTKnNoHEeHWE OT NepneHavKynapHocTH
-10,2MKM/M

Pagwyc Hauny4wenro

COOTEETCTEMS 150,0037mm
OTENOHEHUE OT
KPYTrnocTH 69,1MKM

ClO|QIS

Cranok: Mikromat SREXERERRRE

QC20-W: 39C363, Npeavlaywan kanubposxa: 2015-04-10

MNpoxog 1

MNpoxon 2

Facuer 1

Pacuer 2

N //;/
"
N -,
N S P /
N /7

10,0mMkm/nen.
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NnarHnocrmueckan tabnuua Ballbar
YZ 220rpan 150mm KanubpoBanubiii 20160523-174050

Onepatop: CepencTEX
NaTa: 2016-main-23 17:40:50

Hazsanua owwbowk

MwodT Y
NwodT 2
Bribpocel obpatHoro xoga Y

Belbpocel obpaTtHoro xona Z
Boxkosow nwodT Y
BokosoW nwodm £

Uuknuueckas owunbxka Y
Uuknuueckan owwbka 2
PaccornacosaHve npUusoOoe

OTKNOHEHKME OT NEPNeHaMKY NAPHOCTH
War umkniueckon ownbxmn Y

War unknuyeckon ownbxn £
PaccuyWTaHHas CKOpPOCTE NoaauyuM

CHelWeHWe usHTpa Y
CHeweHMe uesHTpa 2

Faguyc Hauwnydywerg cCooTeeTCTEMA

OTEAOHEHWE OT KPYTrnocTH

MapamMmeTpbLl TECTa
Paawyc
CropoCcTs NogaYu
Havano/Konew/3aber
Mopraock Nnpoxoaos
Tectupyeman obnacTe
YacToTa CuUMTEIBAHWS

Cradox: Mikromat

QIC20-W: 39C363, Npeapiaywan kanwbposxka: 2015-04-10

IHauennn

»-1,1 a =-0,6mMKM

-=1,1

» 1.6 4 -1, 5MKM

-2,7

s =0,9 4 0,9MEmM

-0,2
+1,3
+3,4
-3, 75MC
=10, 2MmKM M
6,3500mMm
56,3500MM
997, 2MM/MMH
=7 AAMEM
=3, 3mMKcm
150,003 7 MM
69, 1MKM

-0, SMKM
b1, IMem
2, TMEM

150,0000MM

1000, 0Mm/ Mmun
340°/200%°/2°

no 4Yc NPOTHEB 4C

YZ 220

26,316Mu

Binag
B OTKJIOHEHHE OT KPYTAOCTH
1, 1mecM (19%)
1,1MKM (1%)
1, 6mMEM (29G]
2, 7MKEM (4%)
0,5mem (19G)
0,3MKM (0%)
1,3mMmcM (2%)
3, 3MKm (4% )
62,3MKM (829%:)
1,5mMKM (29)

PeRTHHI
SHAYHUMOCTH
oWHb KK

(8)
(7)
(4)
(3)
(9)
(10)

(6)
(2)
(1)
(5)




10.4. AHAJIN3 PE3YJIBTATOB 11poBepoK npoBeIEHHBIX MIPU MOMOIIH u3MeputensHoi cuctemsl RENISHAW BallBar.
Haun6oabpmumii BKJIAA B OTKJIOHCHHUE OT OKPYIJOCTH BHOCAT OIIIMOKM:
Paccorsiacopanue npuBoaoB XY **** Mc 1 Y Z -**** Mmc
I'papux
I'paduk mmeeT OBaNIbHYIO WIIH YITHHEHHO-IIMUIMHPUYECKYIO (OPMY, BBITSHYTYIO BIOJb AuaroHanu 45° wim 135°. Ock, o KOTOPOH IPOUCXOIUT

HCKa)XXCHHEC Fpa(l)I/IKa, MCHACTCA IIPU U3BMCHCHHHU HaIIpaBJICHUSA BpalllCHUSA I10 JacoBOM CTPCIIKC Ha IIPOTUBOIIOJIOKHOC. Fpa(bI/IKI/I, COOTBCTCTBYIOIIIUC obouM
HaIlTpaBJICHUAM BpallCHUs, ITIOKa3aHbl Ha WIJIFOCTPALlUU HUKCE. Bennunna nckaxeHus rpaq)mca 00BIYHO YBCJINYHUBACTCA C pOCTOM CKOPOCTHU IMOAaYH.

JAuarsocTuyeckue BeJIMYUHBI
KonmuecTBeHHO paccoriiacoBaHHe MPUBOAOB MPEACTABIAETCS CICAYIOINM 00pa3oM:
PaccornacoBanue npuBooB **** mc

3T0 3HaYeHHE BBIpAXKAeTCs B MIJUTMCEKYH/IaX U MPEICTaBIsIeT cOO0 BpeMs, Ha KOTOpOe MPUBOJI OJHOM U3 OCel CTaHKa orepekaeTr Apyroi. B 3aBucumoctu
OT OCeil TecTa 3TO 3HaU€HHE MOKET ObITh MOJOXKHUTEIbHBIM UM OTPULIATENbHBIM U HHTEPIPETUPYETCS CAEAYIOLUIUM 00pa3oM:
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IlnockocTh TECTA 3HaueHne, Onepexarmomas

BbllaBaeMoe och
NMPOrpaMMHBIM
odecrneyeHuEeM
XY +ve Y onepexaer X
XY -ve X omepexaer Y
ZX +ve X onepexaer Z
ZX -ve Z omepexaer X
YZ +ve Z onepexaer Y
YZ -ve Y onepexaer Z

IIpuyuna

PaccornacoBanue npuBoJJOB UMEET MECTO, €CIIM HE COIIacoBaHbl KO3((GUIIMEHTHI yCUIIEHUs IPUBOAOB. BenencTBue 3Toro oiHa ock onepexaer Apyryo, u
JrarpaMMa IpHHUMAET OBaJIbHYI0 (opmy. Onepexaromias och - 3T0 0Cb, y KOTOPOH KO (PUIMEHT yCUICHUS OOJIbIIIE.

b A W
i i
— -—
Oce X onepemast Ock X sanasgwieast
Oce Y 3anaznosieaet Ock Y onepexaet
YouneHwe no ocK X > YouneHwe no ook Y Younerne no ook X < YouneHwe no ocn Y

Caencreue
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PaccornacoBanue npruBoJ0B MPUBOAUT K TOMY, YTO HHTEPIIOIMPOBAHHBIE OKPY>KHOCTH OTKJIOHSIIOTCS OT MJI€aIbHBIX OKpYKHOCTeHl. B 001ieM ciydae, uem
BBIIIIE CKOPOCTh MOJa4d, TeM 00Jiee OBAbHOW CTAHOBUTCSI HHTEPIIOIMPOBAHHAS OKPY>KHOCTD.

PeKOMeHL[yeMI)Ie JeHlCTBUA IO YCTPpAHEHUI0 OIIMOKH

Coanancupyiite K03 (HUIIMEHTH! YCUISHHUS TPUBOJIOB OCEH ITyTeM BBEICHHUS COOTBETCTBYIOIUX HacTpoek B cucteMmy UIIY cranka. YBenuubTe
KO3 PHULMEHT yCUICHHS 3aI1a3/IbIBAIOICH OCH WIIM YMEHBIIUTE KOAPPHUIIMEHT YCHICHHS 10 OIEPEKAIOLICH OCH.

I[JISI HUHTCPNOJIAINU TOYHBIX AYTI' 1 Opr)KHOCTeI;'I HCHOJIB?»yﬁTG HU3KHUEC CKOPOCTHU IMoAa4u, MOCKOJIbKY ITPU HU3KUX CKOPOCTAX MMOJA4YH BIUAHHUC
paccoriiaCoBaHuA NIPpUBOJOB MUHHUMAJIbHO.

JIrodT ocu X P **** MkM €**** MKM
I'padux

Fpa(bHK HMECCT CKA4YOK HUJIN CKA4YKU B (bopMe CTYIICHBKH, KOTOPBIC HAXOAATCA Ha OCHU U HAIIPABJICHBI OT LICHTPpA l"pa(l)I/IKa. Bricora CTYIICHCK OOBIYHO HE
3aBHUCHUT OT CKOPOCTH I10Ja4r CTaHKa.

IIpuyuna

B npuBone cTanka, BO3SMOXKHO, UMEETCS TIO(T, MPUUNHON MOSBICHHSI KOTOPOTO SBJISIETCS, KaK MPaBUJIO, OCEBOE CMEIIEHHE B IIIAPUKOBOM BUHTOBOM Mape
WJI U3HOC TallKK MPUBOAA.

B Hampasnsitomux craHka, BO3MOXKHO, UMeeTcs 0T, KOTOPBIN MPUBOAUT K 3a/1€p>KKE IBUKEHUS IIPU M3MEHEHUHU HalpaBJIeHUs MIepEeMEIEeHNs Ha CTaHKe.
Bo03M0XHO, UMEIOTCSI MOBPEKAEHUS B IIAPUKOBOM BUHTOBOM IIape, BBI3BAHHBIE CO3/IAHUEM B HEM YPE3MEPHOTO HAIIPSKEHUS.
ChaencrBue

Hanuuune Ha cTaHke MONOKHUTETHHOTO T0(Ta MPUBOJUT K TOMY, YTO Ha TPACKTOPUU pe3la MpH (pe3epoBaHUM ¢ KPYrOBOM WHTEPIOSIHEH OyaeT
CYIIECTBOBATh KOPOTKHUH MJIOCKHUM Y4aCTOK.

Pexomenayemble 1eliCTBUS 110 YCTPAHEHHUIO OIINOKH
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Ycrpanute Bee MIOQTH B IPUBOJIE U HAITPABJIAIOIIMX CTaHKA. DTO MOXET MOTPeOOBaTh 3aMEHbI 3HOIIEHHBIX JeTajell cTaHKa.

B kauecTBe anbTepHATUBHOIO PELICHUS MPOOIEMbl, UCTIOIB3YHTE OMIMI0 KOMIeHcauu JrodTa, npeaycMorpennyto B UITY, mis koMneHncanum
CYIIECTBYIOILIETO HA CTaHKE JTIO(TA.

OTK/I0HEHHE OT MEPHEHINKYJIAPHOCTH ZX -**** MKM/M

I'pacduk mmeeT oBaNbHYIO WIIH YITHHEHHO-IIUIMHPUYECKYIO (OPMY, BBEITSHYTYIO BAOJIbL auaronanu 45° wim 135°. Ock nedopmanuu onuHaKoBa st
JBUKEHHUS 110 ¥ IPOTHUB YaCOBOM CTPEJIKH; BEIMYMHA UCKAXXEHUS rpaduka HEe 3aBUCUT OT CKOPOCTHU MOJa4M CTaHKA.

Juarnocrnyeckue BeJTHYMHbBI
Konn4ecTBeHHO OTKIIOHEHHE OT NEPIEHANKYIAPHOCTH IPEACTABISAETCA CIEAYIOIIMM 00pa3oM:
OTKJI0OHEHHE OT NEPIEHIUKYIAPHOCTH -**** MKM/M

DTO 3HAUEHHUE MTOKA3BIBAET, HACKOJIBKO YTOJl MEXIY OCSIMHU B IJIOCKOCTH TecTa MeHbIne 90°. B naeansHOM ciiydae OCH JOJKHBI OBITH TOUHO
MEPIECHANKYISIPHBI IPYT APYTY, TO €CTh OTKJIOHEHUE OT NEPIEHAUKYIIPHOCTH JIOJIKHO PAaBHSITHCS HYIIIO.

[To ymMmor9aHnto OTKIIOHEHHUE OT MEPIEHANKYISIPHOCTH H3MepsieTcs B MKM/M. [Iporpamma mo3BosisieT BRIOpaTh U ApYrue eNUHUIBI H3MEpeHUs (YrIIOBhIe
CEeKYH/IbI, TPAyChl, MKM/(yT, MKM/MM).
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mk:@MSITStore:C:/PROGRA~2/RENISH~1/Help/ru/BALLBA~1.CHM::/simulator/SimulatorParameters.htm

Ecnu oTKI0OHEHHE OT NepIEeHIUKYISIPHOCTH OOJIbIIE HYJIS, 3TO 3HaYUT, YTO YTOJl MEXAY IMOJIOKUTEIbHBIMU HallpaBJIeHUsIMH ocelt 6osbie 90°.
OTtpunarenbHOE 3HaYEHUE OTKIOHEHUS OT NEPIIEHIUKYIIPHOCTH YKa3bIBAa€T HA TO, YTO YIOJ MEXKY MOJIOKUTEIbHBIMU HAIIPABJIEHUSAMU ocell MeHble 90°.

Huxe moka3zaHsl l"pa(l)I/IKI/I, IMOJIy4a€MBIC ITPHU TaKHUX YCIIOBUAX. 3,[[60]: 0- BCIIMYMHA, XapaKTCPpU3yrolias OTKIIOHCHUEC OT NCPICHAUKYIAPHOCTH; 3TO 3HAUCHUEC
BBIIACTCA B ITpOorpaMmMe TUarHOCTHKH.

\:‘_90
Ll )8

DT pHUATENEHOS OTKNOHEHME OT MonomuTensHoe OTENoHEHWS oF
NEPREHAMKYNAPHOCTI NPpW oTpuuaTensHon  NEPNEHAMKYNADHOCTH NDUW NONGRUTENBHOM
Hanpaenedsn obeux ocen Hanpasnedun obeunx ocei

Lt

IHpuuuna

OTKIOHEHHE OT NMEPIEHIUKYIIPHOCTH CBA3aHO C TEM, YTO Yroll MeXy ocsiMu X U Z oTiaudeH oT 90° B TOM MOJIOKEHUHU Ha CTaHKE, B KOTOPOM BBITIONHSETCS
TecT. Bo3MoXkeH Kak TOKalIbHBINM U3rM0 OCell, TaK U CMEIIEHNE OCEH 110 BCEH JJINHE CTaHKa.

Bosmoxen nporu6 oceit craHka, YTO IPUBOJUT K MX CMEIICHUIO Ha HEKOTOPBIX Y4aCcTKaX OT HY>KHOTO TMOJOKEHUSI.
Hampasnsromue cTanka MOTYyT UMETH OOJIBIION U3HOC, YTO MPUBOAUT K BOZHUKHOBEHHIO HEKOTOPOTO MO(Ta IPH JBUKESHUH OCEH.
Caencreue

OTKJIOHEHHE OT NEPIEHIUKYIIPHOCTH TPUBOIUT K TOMY, YTO TOPLIEBBIE TOBEPXHOCTU, 00pabOTaHHbBIE HAa CTaHKE, OyAYT UMETh OTKJIOHEHUS OT
OPSMOYTOJIbHOM (OPMBI.
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Pexomenayemble 1eiicTBHS 0 YCTPAHEHUIO OIIHMOKH

[ToBTOpHUTE TECT, pacrojaras JaT4MK Ha CTAHKE B Pa3JIMYHBIX TOYKAX IS TOTO, YTOOBI BBISICHUTb, SIBJIICTCS JIM OTKJIOHEHUE OT MEPICHIUKYIIPHOCTH
BGHHHHHOﬁ, XapaKTepHOfI TOJIBKO IJIA OHpGI[CJICHHOI‘O y‘IaCTKa, HJIN OHA HpOHBJ’ISIGTCSI I10 BCCMy CTaHKy. ECHI/I oTa OH_II/I6Ka SABIISICTCA JIOKaHLHOI;’I,
MOMBITANTECh HAWTH 00JIACTh HAa CTAHKE, IJIe OTKIIOHCHHE OT MEPICHIUKYISIPHOCTH OTCYTCTBYET, U IIPOBOJIUTE 0OPaOOTKY TOPIIEBBIX TOBEPXHOCTEH B ITOM
oOJractu.

Ecnu oTKIIOHEHHE OT NEPHNCHAUKYIIAPHOCTH ITPOABJIACTCA 110 BCEMY CTAHKY, TO, II0 BO3BMOKHOCTHU, HY>KHO IIPOU3BECTH PETYIMPOBKY IMOJIOKCHUA oceit
cranka. Eciau HaImpaBJIAOIWEC CHUJIIbHO U3HOMICHBI, UX CJICAYCT 3aMCHUTD.
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11. UIBSMEPEHUE TOYHOCTHbBIX NAPAMETPOB IIPU IIOMOIIU JIABEPHOI'O UHTEP®EPOMETPA (RENISHAW XL-80
LASER INTERFEROMETER)

JluneiiHble M3MEPEHHUs SBISIOTCS HamOOJee PacIpOCTPAHEHHBIM THIIOM HW3MEPEHWH, BBIMONHAEMBIX C TMOMOIMIBIO JazepHOro wWHTepdepomerpa. JlazepHas
uHTep(hepoMeTpUYecKasl CHUCTEMa IMO3BOJISICT OMNPEICIATh TOYHOCTh JHMHEWHOTO MO3UIIMOHUPOBAHUS U TIOBTOPSEMOCTH CTaHKa IMyTEM CPAaBHEHUS KOOPIWHATHI
MIEPEeMEIICHHUS, OTIPEICICHHON CUCTEMOW U3MEPEHHUS CTaHKa, ¢ (JaKTUYCCKUM MePEMEIICHUEM, H3MEPESHHBIM C IIOMOIIIBIO JIA3ePHOT0 HHTEphEepOMETpa.

TMHERHEIR .
WHTepdepomMEaTp MiHERHEIR
Hafiop Ana moHTa%a pednekTopel

OATHHYECKKY, ANEMEHTOE

Hanpae neHwe
NEREME WEHKA

Bnok komneHcawm XC

NazepHas

HTERDEROMETRMYECKS

HSMERMTENEHS A
cucTema XL

JETuUkE gna MaMepeHa
TEMNERET YRR BOLYEE

~
OMOEHITER, HE
KOTORamM
" sanyILEHD
NpaEMMHOE
ofEcneqeH1e
NasEpHOT
WHTEpDEROMET RS

BRoK AMTaHKA

To4YHOCTb JINHEHHBIX U3MEPEHUI 3aBUCUT OT TOT'O, C KAKOM TOYHOCTBIO OIpe/ielieHa JJIMHA BOJIHBI JIA3EPHOIO U3TydeHus. JJJInHa BOJIHBI JIa3epa, B CBOIO O4epe/lb,
3aBHCHUT HE TOJIBKO OT CTAaOMJIM3alUU Ja3epa, HO U OT HapaMeTpoB OKpYy’Kalollel cpelbl. B uacTHOCTH, AJIMHA BOJIHBI JIA3EPHOTO M3IIyYEHHS B BO3IYyXE ONpeAessIeTCs
TEMIEPATypOH, JABICHUEM U OTHOCUTEIBHOM BJIAXKHOCTBHIO OKPYKAIOLIETO BO3TyXa.

B orcyrcTBHE moOmNpaBOK Ha W3MEHEHWE JUIMHBI BOJIHBI Jla3epa, OMMOKH Jla3epHOW HHTEp(HEPOMETPUYECKON CUCTEMBI MPH JIMHEHHBIX HW3MEPEHUSX MOTYT
nocturath 50 ppm. axke B M30TEPMHUUYECKUX YCIOBUSX M3MEHEHHMS JUIMHBI BOJIHBI JIa3€PHOTO M3IIyYeHHs, 0OYCIOBJIEHHbIE KOJeOaHUAMHU aTMOC(epHOTo JaBieHus,
MOTYT NPUBECTH K OIIMOKE N3MepeHHH, npesblmatomeii 20 ppm.

Kowmnencanust u3MeHEHHs MapaMeTpoB OKPY)KAIOIIEH CPEasl OCYIIECTBISETCS NP W3MEPEHHH TeMIepaTyphl, JAAaBIEHUS U BIAKHOCTH BO3AyXa M 3aTEM
paccuuThIBaeT IOKa3aTelb IPEJIOMIIEHUST BO3AyXa U, TAKMM 00pa3oM, JJIMHY BOJIHBI Jla3epa HAa OCHOBE ypaBHeHus OmieHa. Ilocie 3Toro B mokasaHMs JIa3€pHOIO
uHTEp(EepOMETpa aBTOMATUIECKN BHOCATCS MONPABKH Ha U3MEHEHUE AJTUHBI BOJHBI JIA3EPHOT0 M3NydeHus. [IpenMyecTBo aBTOMaTn4eckoil KOMIIEHCAllMH COCTOHT B
TOM, YTO HPOLIECC U3MEPEHHH B 3TOM Cilyyae He TpeOyeT BMELIaTeNnbCTBa M0JIb30BaTelIs, 1 0OHOBJICHUE MONPABOK MPOUCXOAUT JOCTATOUHO YacTo.
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Komnencauus AMUHBI BOJHBI JIA3€PHOTO HM3MYyYEHHS MOKET BBIIONHATHCS TOJBKO B CiIydae JIMHEWHBIX HM3MepeHuil. s ApYrux THUIOB M3MEPEHHWH (YTIOBBIX
HM3MEPEHUH, U3MEPEHUN OTKIOHEHUH OT MJIOCKOCTHOCTH, NPSIMOJIMHEHHOCTH | T. [1I.) BIMSHUE IApaMETPOB OKPYKAIOLICH Cpebl 3HAUYUTEIBHO MEHEE BaXKHO, IIOCKOJIBKY
B IIPOLIECCE 3TUX U3MEPEHUI U ONOPHBII, U U3MEPUTENIbHBIN JIy4H OAMHAKOBO 3aBUCAT OT H3MEHEHUS IapaMeTPOB OKPY’KAIOIIEro BO3AyXa.
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11.1. TNPOBEPKA OCHU X (MHTEP®EPOMETP XL-80)

IS0 230-2 2006:NTHHERHBIA X

oCs X Micromat

Oneparop: ServicaTEX

apply Innovation™

Paga 1af 1

Haagasse crassa/KAM W CeprHLIR HoMap W Tosm masmepssats 20 NuHemsasi
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o,
-E = lcl-\:h::
hnq.’"‘*-.‘\ "---._'-
-B0
AL R R T re nrfrtr frrorgrrregp oot 11 T T Fr T 1 1 T
0 100 200 200 A0 300 G500 oo £00 0
Mcncoxerie wa o0 ]
TrrHoETs M MoeTopRewocTs MpHMEYAHHA O HEONPeqENEHHOETH? He NpoBepeHn
MraA {+) makna {-) nima (Bildir) mkma L] IHAYEHWE (M)
TorHooTs (A) Oiwnfka peaspea (B) 125
MosTopRewocTs (R) Cpensan ownlika peaepca -4,
ICueT. omen (E) 0.8 G958 T0.8 CpaaHes oTrnoHeHse (M) 704

Renishaw plo XCakView 2.4 580610835

30 m3 50

Daie: Printeceropmes 20060831 03:12




IS0 230-2 2006 CtatucTuka:JlnHeHHBbIA X

oCh X

Omaparop: ServicaTEX

RENISHAW
apply Innovation™

HazeaHwe craHea/KHM W CepuAHEIN HOMER A Touks MIMEDEHMA 20 NuHemssiA
MpoBepAeMan otk X KonWuecTES NpoXonos 1 Noosepensn JEYCTOROHHHEA Oara TeeTa noHenensss 2016.05.23 03:09
HeneiraTtensHoe ofopy oo BAHHE CepMiHBIA HOMED Oara kanubpoBxm
MprsesaHEna
CratHcTHYeckse TAGNHUL! - BCE IHAYEHWA NONPEWHOCTEN BRIpAEEHbl B micrometras
Me TouEH WIsmepeHHA (I} 1 2 3 a4 5 & T
MonoseHse (s} ibeiili] 50,0000 100, Ol 150,0000 200,0000 250,0000 3000000
HanpaenexHwe| - * |- + | - + | - + |- |- + | - *
MiosagoHHER OTHNOHSHMA =104 0,0 5,0 =17,3) 8,1 =205 121 20,5159 210|205 =0, =238 Bed.
|
Cmmﬂﬂun o4 0,0 5,0 =173 81 20,8 <121 EE S [ ] 2T 0| =509 =30, 1| =238 vl |
CTaHaapT HeonpeneneHHOCTE E:|tl.l:l 0,0 00 0,0 00 0.0/ aa 00| aa 00| v 0,0 0,0 ag
By 5.| a0 0,0{ 0,0 0,0| o0 0,0( a0 00|00 a,0| o 0,0( 0,0 a0
dx 5|| ag 0,0 0,0 0,0 0.0 G6.0| 8 00| 98 a0 00 9,00 0,0 ag
cpe.nm_;ggl o4 0,0{.80 «17,3] 8,1 20,5 w121 29.5) 154 27 0| 205 30,1 w238 A28
cpﬂqH&&fzsl| o4 0,0 5,0 «17,3] «8,1 20,8 =121 235|168 <270 | 20,9 w30, 1 | =238 B vl ]
Ouwmifika pesspea E|-|| o4 «123 2.5 11,4 «10,1 5,2 A0
fEycTopossn NOETOPREMOCTE H|| . - - -
Cpeppme oTancHeHIs| 0.2 112 14,4 178 -2 255 283

Renishaw plc XCak\View 2.4.5806. 10835

Paga 1 af4

31 u3 50

Daie Prinlecaropsss 2016.05.31 03:13




ISO 230-2 2006 CratucTuka:llnHeMHBIA X

ack X r
apply innovation
OnepaTtop: ServiceTEX ¥

Nz ToukK Mamepenus (i) 8 ' g ' 10 ' 11 ' 12 ' 12 ' 14
Monomxenne [MM) 350, 0000 400, 0000 450,0000 S00,0000 S50,0000 GO0, 0000 G50,0000
Hanpasneuwe - + | - * | - * | - * | - * |- * | - +
MoaMumorHEI OTKNOHEHIA| j=1-272 35.8(-30,7 38,6/ 38,4 41,2 41,1 43,7 449 47,4 48,6 50,5 519 53,0
xi' 4 + + + 4 4+ 4
CpegHue oTRNOHEHWR | -27.2 -35.8) -30,7 38,6 38,4 -41.2( 41,1 43,7 44,9 474 486 -50.5) -51.9 -53.0
CTanQapT HEONpeaeneHROCT, Si| 0.0 00|00 0.0] 00 o000 00|00 00/ 00 00|00 00
2 x Si|0.0 00|00 0.0/ 00 00|00 0|0 00|00 0000 00|
4% Si|oo 0000 00|00 00|00 00| oo 0000 00|00 00|
Cpenvee - 25i| 272 358/ 307 386|384 41,2] 41,1 427|449 A7.4| 486 50,5 -51.9 53,0
Cpenwee + 25i| 27,2 35,8 20,7 386|384 412|411 437 449 AT 4| 48,6 50.5| 51,9 530
OwmGra pesepca Bi| 86 ' 79 ' 28 ' 26 ' 25 ' 19 ' 1
NeycTopoHHAA NOETOPAEMOCTE Hil f I E . I . . - . -
CpegHue urmqueuﬂg. -31.5 . -34.7 . -39.8 -42.4 . -46.2 [ -49.6 . -52.5
Renishaw plc XCal-View 2.4.5806. 10835 Date Printed sTopsms 2016.05.31 03:13
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ISO 230-2 2006 CraTucTrKa:llnHeRHBIA X

otk X1
Cneparop: SeniceTEX

apply innovation’

N2 TouKW MZIMEpeH#A (i) 15 16 17 ' 18 ' 19 20
Monomenue (MM) 700,0000 750,0000 800,0000 850,0000 00,0000 50,0000
Hanpannenue - + | = * | = # | = | = 4 | = +
[T Y e o r— jul| 547 555 58,7 584 62,5 32655 6.1 68,1 68,1 -70,3 70,9
CpenHue oTENOHEeHWR | -54.7 -55.5| -58.7 -589.4 | -62.6 -83.2 | -658 -G6. 1| -68,1 -B8.1|-70,3 =709
CTaMgapT eonpegenenHocTs Sil 0.0 0.0 0.0 00|00 00|00 0.0/ 0.0 00|00 0.0|
2% 5 . 0.0 U'J:l. [LX¥] ﬂ'.ﬂ. 0,0 ﬂ.l:ll 0,0 ﬂ'.ﬂl L] ﬂl.{ll 00 00
4 x Si| 0.0 00| 00 0.0/ 00 0.0/ 0.0 0.0/ 0.0 0.0/ 0.0 0.0/
CpeaHes - Esl- -54.7 -55.5. -58.7 -55.11-. -2, 6 -Eﬂ.EI -65.6 -EE-.lI -6B.1 -68.1 I -70,3 -70.8
Cpenuee + 25i -54.7 55,5 58,7 59,4| 62,6 63.2| 65,6 66,1| 68,1 68,1 70,3 70,8
Owubea peBepCa Bi- 0.8 . 0.7 [ -0.6 I 0.5 I 0,0 . -0,6
HeycTopoHHAA NOBTORAEMOCT HI. . . . . - .
1 -55.1 . -58.1 [ 652,89 I 65,9 I -88.1 -70.6

CpegHue oTENOHEHKA

Renighaw phe XCal-View 2.4.5806. 10835 Date Printed evopHur 2016.05.31 0313

Piga 3l 4
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11.2.
IS0 230-2 2006: NMMHenHbIA Y

ook Y

Oneparop: SenicaTEX

IMPOBEPKA OCU Y (MHTEP®EPOMETP X1L-80)

apply innovation™

Pagm 101

Ha3seasame cTasmal KiAM

R R reteteed

CepuiHuR HomMEp : Torasm iaepesn 14 NMiHe s
MNpoBspRaas OCk ¥ HonesscTao Npoxoaos 1 NooriapeaHoe JeyeTopoHHA [aTa TacTa noHenenss 2016.05.23 04:00
NpimessHm ©
1k MNoer. [+)
1 o & Dunabuw [+)
g m == Cpepnee [+)
1 = Moer. -]
| Hﬁ"‘q. 8 Chanafiacw [-)
S - Cpenyes [-)
"“'31:;;_:.,_ CpenHise GTEACHEHIR
==
10 4 L
u"::]:;;-;.
2 i
3 =20 = = e
1] .-"-.. e
E| s
© =
— "'::-_"'_'-
30 4 -~
T
o
hh-\\
-4 < Ty
LN I N B L N BN BN L R B BN RN | DL L L S B B L B B B L B B L B BB B L
] 50 100 150 200 250 30 350 00 450 500 550 600 650
Mancokere wa ood (]
TorHOCTs W MoaTopRrewsocTs MpUMMEYaHHA No HeonpeneneHHoETIH! He npoBapesn
Mris +) racna {-) kA (Bidir) mxm Winar IHaveHwnE (M)
ToHOCTE (A) Owniia peaspca (B) 1,2
MosTopReMocTs (R) Cpensan ownbka paaspes 0,6
jCueT. oL (E) e 40,0 40,0 CpeaHes oTmoHeHse (M) 40,0

Renishaw plo XCak\View 2.4, 5806, 10835

34 u3 50

Dale Printedaropms 2016.08.31 02:57




IS0 230-2 2006 CtatvecTHka: NMTHHEMHR Y
o ratatesorore e e e s o otetororere e s tststotetoros

RENISHAW
apply Inmovation™

Pagm 1o 3

Oneparop: SeniceTEX
HazeaHwe cTaHKAKWM W CepHAHLIA HOMER S
MpoEepAeMan otk b KonuuecTES NpoXonos 1 Noosepansn [EyCTOROHHWA

HeneimarencHoe obopy A0BaHWE

MNprMedaHRA

CepMHHLIA HOMED

CrarucTHHeckHe TalNHUL! - BGE 3HAYEHWA NOTPEIHOCTEA BERIPAXEHE! B micrometres

Touks MIMepeHHA

Nata TecTa

14 NiHeRRER

noHenensHa 20160533 04:00

Dara kanuBpoBrs

Me TouEM WasmepeHHA () 1 2 3 4 5 g T
Menosense () 10,0000 50,0000 100,0000 150,0000 200,0000 250,0000 00,0000
Hanpaenesue| - - + | - + | - + | - ¥ | - + | - "
NosapaoHHER OTENDHSHAR =1 aa 00| <27 w20 5 o | 8,5 A8 (128 w1200 | 16,1 18,3 =187 10,0
gm?:meﬂm 0,1 0,0 2,7 2,3 o8, 5 o5 o8, B8 | 2128 120 | 16,1 153187 IR
CTAHOAPT HeoNpeneneHocTs Si| 00 a0 00 0.0/ 0o 0| an 0,0 |00 a0 00| 0,0 a0
2 x gi 4 a0 00 0.0/ 0o o] e T a0 00| 0,0 a0
4K 5|| an 0,0 0o 00| 0o o0 a0 0| a0 a0 | o0 a0 0.0 an
cpe.nHﬂﬁ _35|| a1 0,0 =27 23| 85 =8 0| 00 A8 28 120 | =161 5L 187 =100
CpegHee + 2,5|| a a0 =27 23| 85 =5 0| 85 Eo R =120 | «16,1 153 =187 «T0,0
Owmbika pesspea Bi| 0.1 0.4 0.7 1.1 0.8 0.8 0.7
NEyCTopoH=AA MOETORRSMOCTE Ft|| . - -
Cpemsme OTEnoHEHNR| 0.1 25 4.2 .4 125 187 18,4

Renishaw plc XCak\View 2.4, 580610835

35u350

Ciarle Prinlederopmes 2006.08.31 02:58




1SO 230-2 2006 CtatucTuka:NIuHeAHbIA Y

ock
Oneparop: ServiceTEX

Mg ToukW namepaHun (i) 8 9 10 11 12 13 14
Monosenuea (MM) 350,0000 4000000 450,0000 500,0000 550,0000 00,0000 G50,0000
Hanpagnewme| - + | = + |- |- |- + |- + | = +
[} Y S ——— j=1| 219 207 -24.9 237|280 26,8 -30,0 302|335 330362 36.5]-39.9 30|
i
Cpegrne oTknoHeHwa | 21,9 20,7 -24.9 -23,7|-28,0 -26,8(-30,0 -30,2(-33,5 -33,0(-36.2 -36,5(-39.9 -30.9
CTaHRADT HEONDEAENENHOCTS Si| 0.0 0000 0000 00| 0.0 0.0/ 0.0 00|00 00|00 00!
2% Si 00 0000 0000 00/00 00|00 00|00 00|00 00|
4 x 5j 00 00100 00 00 0.0 00 0.0 00 0.0 0.0 00| 00 0o
Cpeavee - 25i| 218 207|248 237|280 26,8/ -30,0 302|335 330|362 365 29,9 39,9
Cpenvee + 25i 218 207249 237 280 26,8/ -30.0 302|335 330362 36,5399 3.9
Dwwbka pesepca Bi| 12 [ 12 [ 12 02 0.5 03 | 0,0 |
[eyCTopoHHAR NOBTODREMOCTE Fiur - | - - - |
CpeaHWe oTINOHEHWA 21,3 24,3 274 -30.1 -33.3 -36,4 -30.9

Paga 2ol 3

Rentshaw plc XCal-View 2.4 5806 10835

36 u3 50

Date Printed:eTopsi 20160531 02:58




11.3.
IS0 230-2 2006:NuHedHBIA £

ook Z

Oneparop: ServicaTEX

MPOBEPKA OCHU Z (MHTEP®EPOMETP XL-80)

apply Innovation™

Pagm 1081

Hazgasuse cTassaKMM W CepuAHER HoMER m Totsk Wassepesua 11 NiHeRssA
MNpoeeprRaman ook Fi HomsecTan Nposogse 1 MootiepeaHs NeyeTopoHHWA [ara Tecta nonenensss 2016.05.23 04:50
MpHmE s
1 lNoer. [+)
e * Ouaba (+)
o == Cpeanes [+)
i _.L_': — MNoer. {-]
"'-:::::t'_-\-._ 2 O (-]
T, = Cpearee [-)
"'-'-'l-_-n._______‘___-‘ CpefHsg oTEADHEHRA
o \\.4
7
E |
3 ] :::=__ﬂ__=:::\-
o-20 i,
-30 1 =
h:b:'-\-aq
-40
T 1 T L L LA B =T ! L L
0 0 00 150 200 230 =00 350 400 450 500
Moncokerne Ha oo [
TorHocTe W MoaTopresocTs MpusesadHA NO HEONPEAENEHHOCTH: He npoBepssn
Mri (+) nakcna (L] (Bidir) mxm [LLEE] AHaveHHe [MEM)
ToHOCTE [A) OB pesspea (B) 0,7
MosTopAesoCTE (R Cpensan cwnbke peaepca 0.3
ICheT. omanL (E) 32T 330 334 CpeaHes aTEnoHeHse (M) 328

Renishaw plc XCak\View 2.4. G806 10835

37u3 50
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IS0 230-2 2006 CtaTHcTHKa JlMHeAHbIA £

ok £

Oneparop: ServicaTEX

RENISHAW
apply Innovation'™

HazeaHwe cTaHEA/KHM SOSEOES | Copuithuii Homep W TONKH MIMEPEHHA 11 NuHeiseiR
MNpoeepAesan otk z KonuuecTEo npoxofos 1 Nocsepensn [EyCTOROHHKA Mara TecTa nosenenssss 20160523 04:50
HeneimarensHoe ofopynoBaHWe CepHiHEIR HoMED Dara kanuBpoBkH
MNepumesaHnA
CrarTHETHYecMe TaBnMUL! - BCE JHAYESHWA NOMPeWHOCTEN EipaaeHl B micrometres
Me TouxM MasmepeHsA (1) 1 2 3 4 5 g T
Monomexse (M) ] 50,0000 100,0000 150,0000 200,0000 250,0000 300, 0000
Hanpaenesue - * |- + | - + | - + |- * |- + | - *
MNozawaoHHeR OTmoHesa =104 0,1|«1,1 o1, 7|l 4 od B off 2 off, 2 (259 «10,2 | =134 w3817 8 =174
b |
CMMEHHH 08 a,1]«1,1 1,7 =44 =4 B 82 a2 |85 10,2 | =134 138|178 =178
CTaHOapT HeonpeneneHsocTE S| 00 0,0 0l 0.0( 00 0.0 a9 00| aa 00|00 0,0 0,0 aa
2 x 5i[ 00 0.0] 00 0] 0o 0,0/ o 00| a8 a0 0] 0,0 a0
4x 5|| aa a,0) 0,0 0,0) 0 0,0 00 00|00 00| oo 0,0 0,0 an
CpepHes - 25i| 04 a,1]«1,1 7] a4 4 2 T 10,2 | «12,4 EETIRLE -7
CpegHes + 35.|| [l ] 01«11 o1, 7| 4,4 o B off 2 o2 (59 «10,2| =134 38| «1T 8 «1T A
Ownbka pesepca E.|| 0,7 =01 0,4 o0 Fik o, 1 1,3
[NEycTopoessn NOETOPRASMOETR H:|| . . -
Cpenmmumeunn| 05 =14 40 o2 10,1 <145 «17.7

Renishaw plo XCakView 24,5806, 10835

Paga 103

38 u3 50
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IS0 230-2 2006 CtaTHcTHKA: JIMHERAHLIA £
ack £ 4 ran
OnepaTtop: ServicaTEX apply innovation

Ne ToukK namepenus (i) 8 9 10 1
Monomenne (MM) 350,0000 400,000 450,0000 500,0000
HanpaBnexHwe - + |- + |- + |- +
MoaMUMONHEIR OTKNOHEHIS| j=1]-208 210|246 24.7[ 28,1 283|322 326
Xij| | .
CpenHye oTENOHEHWA | -20,6 -21,0] -24.6 -24.7| 28,1 -28,3 -32.2 326
CTaHgapT HeonpegeneHHocTs Si| 0.0 00l 0.0 o000 0.0 00 00
2 x il 00 0.0/ 0.0 0.0/ 00 0.0 0.0 00
4 % Si| 0.0 0.0 0.0 0.0[ 0.0 0.0 0.0 0.0
Cpegvee - 25i| 206 21,0 248 24.7| 28,1 28,3 -92.2 32,6
Cpegnee + 25i| 208 21,0 246 247|281 2.3 922 A28
QOumbra peeepca EI1. 0.4 | 0.1 . 0.2 | 0.4
HeycTopoHHAR NOATOPAEMOCTE R:I
[ 20,8 24,7 282 32,4

CpenHwe OTINOHEHNA

Renishaw plc XCal-View 2.4 5806, 10835 Date Printesd mmopess 201680531 03:09
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11.4 CBoanasi TabJMIIa U3MEPEHMIA:

Nomna MaxkcumajabHas
OCL MPOBEPKUA MOTrPEeHIHOCTD NMMepEeMEINECHUS,
U3MEPECHUSA, MM
MKM
Ocp X *hkk _kkkk
Ocs Y *kkk _kkkk
Ocs Z *hkk _kkkk

Pexomengauuun:

[Ipu cHukeHUM TOYHOCTH 0OPaOOTKN HEOOXOAUMO MPOU3BECTU KOPPEKTUPOBKY IO OCH X.
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12. IPOBEPKA KAYECTBA IUTAHUSA JEKTPHUECKOM CETH (FLUKE-435)

Hanpsmcerme H CHJIa TOKA

229,2

224,2

- L B _4[* N s T ‘[ILI',F:‘I:‘,\.*‘k‘p--'-k
2192 tﬂ_ﬁ(- —\,tl gr{{r‘n"rghp‘[‘ Tl oo f;" setechiass Ew"klk;-#wﬂ'ﬂ‘_wf 1.:* —l#..:!.;‘..ir 1‘”‘}‘@‘5;?&5@{:" . ’&:-:.;’ S e Ff '{h[ﬁ“’ e
B i TH - ST

229,2
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T =7

L2N (V)

o

229,2

! | s . S "‘f{!’- ‘_Jrlf%‘t_ _—

224,2 oo s Ih g b L 8 R S S | .r
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Crarucruka L1 HanpsikeHue

Ceoaka
or
Komy

23.05.2016 13:11:54
23.05.2016 15:23:24

MakcumanbHoe 3Haue 226,12 V

Mpu

23.05.2016 15:13:14

MuHuManbHoe 3Haver 218,93 V

Mpu

p (Avg)

s

5% npoueHTub

95% npoueHTuUnb
% [85% - 110%]
% [90% - 110%]

23.05.2016 13:24:44
222,773V

1,7934V

219,8V

2256V

100%

100 %

BepXxHue npep enbHble 3HaYEHUs

[aTa/Bpems

23.05.2016 15:13:14
23.05.2016 15:13:24
23.05.2016 15:12:54
23.05.2016 15:13:04
23.05.2016 15:11:54

3HaueHve
226,12
226,03
226,01
225,99
225,97

Hwi Hre npea enbHble 3HaYeHuA

[lata/Bpems

23.05.2016 13:24:44
23.05.2016 13:24:14
23.05.2016 13:24:24
23.05.2016 13:15:14
23.05.2016 13:16:54

3HaueHve
218,93
219,09
219,11
219,12
219,13

Yucno cobbImi

60

33

30

43

40

35

30

25

20

13

10

Vrms ph-n - LIN - Cpepguee

|

[

218,5

219

219,5

220

220,5

222,5 223
(v)

221 221,5 222

42 u3 50

223,5

224

224,5

225

226

226,5

227




Crarucruka L1 Tok

Csoaka
or
Komy
MakcuManbHoe 3Haye
Mpn
MuHUManbHoe 3Hayer
Mpn
H (Avg)
s
5% npoueHTunb
95% npoueHTUnb
% [85% - 110%]
% [90% - 110%]

23.05.2016 13:11:54
23.05.2016 15:23:24
11,8 A

23.05.2016 14:29:04
9,2 A

23.05.2016 13:23:44
10,0634 A

0,78425 A

9,3A

11,5A

0%

0%

BepXxHue npep eNbHble 3HaYeHus

[ata/spems

23.05.2016 14:29:04
23.05.2016 15:21:44
23.05.2016 15:21:34
23.05.2016 15:18:14
23.05.2016 15:10:54

3HayeHne
11,8
11,7
11,7
11,7
11,7

HwkHye npea enbHble 3HaYEeHUA

[Lata/spems

23.05.2016 14:03:54
23.05.2016 14:03:44
23.05.2016 14:00:44
23.05.2016 13:50:54
23.05.2016 13:50:44

3HayeHne
9,2
9,2
9,2
9,2
9,2

Yucno cobblTHA

120
115
110
105
100
a5
90
83
80
75
70
65
60
35
50
45
40
35
30
23
20
15
10

Arms - L1 - CpefiHee

9,2

94

9,6

9,8

43 u3 50

10,4

lﬂl,ﬁ
(A)

12

12,2




Crarucruka L2 HanpsikeHue

Ceopka
or
Komy

23.05.2016 13:11:54
23.05.2016 15:23:24

MakcumanbHoe 3Haye 226,95 V

Mpn

23.05.2016 15:13:14

MuHuManbHoe 3Hauer 219,74 V

Mpn

H (Avg)

s

5% npoueHTunb

95% NpOLEHT Wb
% [85% - 110%]
% [90% - 110%]

23.05.2016 13:24:14
223,515V

1,73488 V

220,5V

226,2V

100%

100 %

BepxHue npep enibHble 3HaYEHUs

[Nata/Bpems

23.05.2016 15:13:14
23.05.2016 15:13:04
23.05.2016 15:13:24
23.05.2016 15:12:54
23.05.2016 15:13:34

3HaueHve
226,95
226,84
226,83
226,81
226,73

HwkHre npep enbHble 3HaYeHUs

[Nata/Bpemst

23.05.2016 13:24:14
23.05.2016 13:16:54
23.05.2016 13:24:44
23.05.2016 13:24:24
23.05.2016 13:24:34

3HayeHve
219,74
219,84
219,9
219,96
220,02

35

50

45

Yucno cobeimiA
La a I
= wn [}

o]
[

Vrms ph-n - L2N - CpenoHee

[ox]
=

15

10

]

=

219

219,3

220

220,35

221

223,5 224 224,3 223 223,35

()

221,3 222 222,35 223
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226

226,35

227

227,3

228




Crarucruka L2 Tok

CBog ka
ot
Komy
MakcmanbHoe 3Haue
Mpu
MuHUManbHoe 3Hauet
Mpu
H (Avg)
s
5% npoueHTub
95% npoueHTUnb
% [85% - 110%]
% [90% - 110%]

23.05.2016 13:11:54
23.05.2016 15:23:24
12,7 A

23.05.2016 14:12:04
10,3 A

23.05.2016 13:16:34
11,1388 A
0,70306 A

10,4 A

12,5A

0%

0%

BepxHue npep enbHble 3HaYeHus

[ata/Bpems

23.05.2016 14:12:04
23.05.2016 15:21:34
23.05.2016 15:18:14
23.05.2016 15:01:04
23.05.2016 15:00:54

3HaueHune
12,7
12,6
12,6
12,6
12,6

HwkHKe npep enbHble 3HaYEHUA

[ata/spems

23.05.2016 13:30:14
23.05.2016 13:30:04
23.05.2016 13:29:54
23.05.2016 13:29:44
23.05.2016 13:19:54

3HayeHune
10,3
10,3
10,3
10,3
10,3

Yucno cobelman

125
120
115
110
105
100
a5
a0
85
80
75
70
65
60
35
50
45
40
35
30
25
20
15
10

Arms - L2 - CpefHee

_
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lll,ﬁ
()

11,8

12

12,2

12,4

12,6

12,8

13




Crarucruka L3 HanpsixeHue

CBogka

or

Komy

MakcumanbHoe 3Haue
Mpu

MuHuManbHoe 3Hauer
Mpu

M (Avg)

3

5% npoueHTunb
95% MpoLeHTU/b

% [85% - 110%]

% [90% - 110%]

23.05.2016 13:11:54
23.05.2016 15:23:24
226,72 V
23.05.2016 15:13:14
219,28 V
23.05.2016 13:16:54
223,085V

1,8087 V

219,9V

225,9V

100%

100 %

BepxHue npep enbHble 3HaYEHUs

[Nata/pemsa

23.05.2016 15:13:14
23.05.2016 15:13:24
23.05.2016 15:13:34
23.05.2016 15:13:04
23.05.2016 15:12:54

3HaueHune
226,72
226,64
226,6
226,56
226,44

HwicHKre npea enbHble 3HaYeHus

[Nata/spems

23.05.2016 13:16:54
23.05.2016 13:24:14
23.05.2016 13:24:34
23.05.2016 13:16:04
23.05.2016 13:13:14

3HaueHune
219,28
219,36
219,46
219,49
219,49

Yucno coberman

Vrms ph-n - L3N - Cpegnee

4
32

30

43
46

44

42

40

38
36

34

32
30

28

26
24

22

20
18

16

14
12

10

8
6
4
2
0

]

L

=

218,5

219

219,5

220

220,5

221

221,5

222
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222,5 223
(v)

223,5

224

224,5 225

225,5

226

226,5

227

227,5




Crarucruka L3 Tok

CBop ka

or

Komy

MakcumanbHoe 3Haue
Mpn

MuH1ManbHoe 3Hauet
Mpu

p (Avg)

s

5% npoueHTub
95% npoLueHTunb

% [85% - 110%]

% [90% - 110%]

23.05.2016 13:11:54
23.05.2016 15:23:24
12,4 A

23.05.2016 14:53:24
9,7 A

23.05.2016 15:20:24
10,6727 A

0,786132 A

9,9A

12,1A

0%

0%

BepxHue npep enbHble 3HaYEHMA

[Nata/Bpems

23.05.2016 14:53:24
23.05.2016 15:07:34
23.05.2016 15:07:24
23.05.2016 15:04:04
23.05.2016 14:53:34

3HaueHve
12,4
12,3
12,3
12,3
12,3

Hwk Hye npea enbHbie 3HaYeHns

[Nata/Bpems

23.05.2016 15:20:24
23.05.2016 15:20:44
23.05.2016 15:20:14
23.05.2016 15:20:04
23.05.2016 15:19:54

3HaueHve
9,7
9,8
9,8
9,8
9,8

Yucno cobbImHA

130
125
120
115
110
105
100
93
90
85
80
73
70
63
60
35
30
45
40
35
30
25
20
15
10

Arms - L3 - CpenHee

r

[——"|
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12,2

12,4

12,6

12,8




YacroTra 1 HeCUMMeTpPUS

50,05

50,03

Mmlv i ln 4

Yactota(Hz)

49,99
L I

49,97 4 U

49,95

49,93

T g g g T g g g T g g g T g g g T g g g T g g g T g g g T
1218 12:20 1248 14-00 1418 14:20 EVIVIS 1800

Kparkoe onucanue pe3yJibTaToB:
[IpoBeneHsl MPOBEPKN BXOAHOTO HANPSKEHUS, C IPEAOCTABICHUEM PE3YJITATOB U3MEPEH M.

Bce pesynbpTaThl mpoBEpOK COOTBETCTBYIOT IOMyCKaM. MakCUMaIbHOE OTKIIOHEHHUE TI0 AJIEKTPUIECKUM TMOKa3aTessiM He mipeBbimaer =+ 10% ot
HoMUHansHOTO (400B).

Pexomenganumn:
VYcTaHOBKA TONOTHUTENBHBIX YCTPOUCTB MO KOHTPOJIIO M CTA0MIIM3AalMK BXOIHOTO HAMPSKEHUSI HE TpeOyeTcs.
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13. JE®EKTHAS BEJJOMOCTbD

COoucok aeTajel noJuieKalux 3aMeHe:

Koz-
Ne | V3nbl u cuctemsl | HaumenoBanue 5o Crermdukanms [Ipumeuanue
OunpTpyromuit | mr, |
JJIEMEHT )
- *kkk —
1 | MHeBmaricckas OwibTpyromuii 1 wr
cucrema JJIEMEHT :
CDPI.TII)prIOIlII/Iﬁ *kkk *kkk
1 1.
JJIEMEHT
Punp *kkk o
P N 1 1.
MacJIsTHbIN
T'mppaBanueckas
2 Macio B e
cucrema
ruapasiandeckoro | 350m.
OXJTaXICHUS
3amuTHBIC OKHA *hkk *xkk
pabouero 3 mir.
3 Cucrema MIPOCTPAHCTBA
0e30MmacHOCTH Knomnku Fkkx *hkhk
aBapHUIHOTO 2 1r.
OTKITIOUCHUS
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14. ATOrOBBIN BBIBO/I IO KOMIIJIEKCHOMY OTUETY
Oo01ee cocrosiHue 000PY10BAHMS: YI0BJIETBOPUTEJIbHOE.

B xone npoBeaeHHs] AMATHOCTHYECKUX PadOT BbISIBJEHbI OTKJIOHEHHS] B reoMeTpPHYeCKOM
TOYHOCTH, KOTOPbIe MOIYT NPHBOIUTH K MOTEPSIM TOYHOCTHBIX XapPAKTEPUCTHK CTAHKA.
Tak e uMeTCsl OTKJIOHeHUs npu nposeaenun tectoB BallBar QC20-W u Laser XL80.
Josi moBbIIEHWSI TOYHOCTHBIX XAPAKTEPUCTUK HeO00XOAUMO MPOU3BECTH HACTPONKY H
PeryJiMpoBKY reoMeTpH4ecKUX MapaMeTpoB.

Pexomenayercs 0anaHcupoBKa KOI(P(PUIIHEHTOB YCUIEHUS MPUBOIOB OCeil MyTeM BBeIeHUsA
COOTBETCTBYIOIIMX HacTpoek B cucremy UIIY cranka.

HeoO0xoquMo mnpoBeJeHHE TEeXHUYECKOro OOCIYKMBAHUSL BCIOMOIaTeJbHBIX CHCTEM
(MHeBMATHYECKOI U THAPABJIMYECKOM).

Yerpanurs mo¢gT B HIBII ocu X mytem 3amens! LIIBII 1 onopHbIX NOAIMIHAKOB.

IIpu npoBeaeHNMM IMATHOCTHYECKHX pador u ocmorpe cucrembl UIIY onpeneneno
MOpAaJIbHOE yCTapeBaHUE CHUCTEMbl YIIPABJIEHUSN, YTO 00YCJI0BJIECHO J0JITHMH NMPOCYETAMH U
OTKJIMKAMM MPOBOAUMBIX MATEMATHYECKHUX M JIOTHYecKMX omepanuii. Tak:ke CHH:KeHa
HAJAEKHOCTh M PEMOHTONPHUIOJHOCTH JJIEKTPOHHBIX M JJEKTPHUYECKHUX KOMIIOHEHTOB
cucrembpl YIIY wu kommiekca ynpabjieHHMst cepBonpuBogamMu. Pexomenayercs
MOJAEpHU3aLHA.

OTcyTcTBHE M HEKOPPEKTHasi padoTa KHONMOK aBapUIHOTO OTKJIOYEHHUs, a TaKKe
NpeBbILIEHNE CPOKA CJYKObI 3aIIMTHBIX CTEKOJ patovero NpocTPaHCTBA MOKET NMPHUBECTH
K TPaBMaM padoyero u 00CIyKUBAIOIIEro nepconana. Pekomenayercs mpou3BecTH 3aMeHy.

PeKOMeHJIyeTCH MPOU3BECTHU 3AaMCHY HAIIPABJIAIOIIHX OCHA X.

O0opyaoBaHue Ha MOMEHT TMPOBeleHUsT PadOT YACTHYHO MCIPABHO M TMO3BOJIAET
HU3rOTABJMBATH [eTaJd C HEBBICOKHMH TpeOoBaHMAMH K To4yHOcTH. Ilpm yciaoBum
YCTPaHeHHMs BbIlIeNEePeYUCICeHHbIX HEJOCTATKOB 000pPYyA0BaHHE BO3MOKHO HCHOJb30BATH
Ha 0oJiee 0TBETCTBEHHBIX ONePaluAX.
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