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Pojib u3MepeHui B 00€CIIeUeHUM
KadeCTBa AcTajicu

* B ManimHOCTPOECHUHU JIMHEUHBIE HU3MEPEHUA
coCTaBIIIOT 85-90% OT BCEX BUAOB U3MEPECHUM,

IIPOU3BOAMMBIX HA IPCAIIPUATHUAX -

* I3mepeHus U KOHTPOJIb ABIISIOTCSA
eIMHCTBEHHBIMUA OOBEKTUBHBIMH METOIAMHU ,
OLIEHKH Ka4€CTBA U3rOTABIMBAEMbIX JeTaCH ?



OOecrieucHUE KaueCcTBa AeTajIcu

ECTh:

* Pabounii KOHTpOIUPYET
M3TOTOBJICHHBIE JICTAIN C IOMOIIBIO
Ipe/IeIbHBIX KaIOPOB U BU3YyaJIbHBIX
(CTPEI0YHBIX ) CPEIACTB U3MEPECHUN
0e3 o(popMIIEHHMS TPOTOKOJIOB

* OTK KOHTpOJUPYET AETAIIH TTOCIIE
padoYMX TEMHM K€ CaMbIMU
KOHTPOJbHBIMU CPEJICTBAMMU

* OTK ¢akTuuecku «oOecIrieunBaeT
KaueCTBO U3rOTaBJINBAEMbIX JeTajlleu

JTIOJI’KHO BBITh:

JlocToBepHBIE U3MEPECHUS PA0OUNM
U3TOTOBJICHHBIX JIeTaJieU C
0(OpPMIICHHBIM IIPOTOKOIOM
U3MEPEHUN, TIOATBEPKIAFOIIM
Ka4yeCTBO

YpaBlieHHUE TEXHOJIOTUYECKUM
IIPOILIECCOM HA OCHOBE MPOTOKOJIA
pe3yJibTara U3MEPEHUHU
Brioopounsie usmepenus OTK B
CJIy4ae HEMOJHOU IOCTOBEPHOCTH
U3MEPEHUN

KauecTBO neranent o0OecneynBaeT
pabounii




Hemocrarku BU3yajabHOTO KOHTPOJIA

Heunz0e:xHOCTh Opaka n3-3a HEIOCTOBEPHOCTH KOHTPOJIA

Hwu3kas 0TBETCTBEHHOCTh pa00YEro 3a KaueCTBO M3rOTABIMBACMbIX JCTaNCH —
ero 3anauda caarh getaiu OTK

[IpoTuBOpeuns Mex 1y pabourMH U KOHTpoJIepaMH (KOHTPOJIb JeTallei Ha
OJIMHAKOBBIX MPHUCIIOCOOICHHUSIX )

OtcytcTBUE HH(OPMAIIUM O 3HAYCHUAX NapaMETPOB U3TOTOBJICHHBIX ACTaIcH

HEeBO3MOXKHOCTH YIIPABJIATh TEXHOJIOTUYECKUM IIPOILIECCOM U Ka4ECTBOM
U3TOTaBINBAEMBIX JIeTaJIen

OTCyTCTBHE MPOTOKOJIOB, MOATBEPKIAIOIIMNX KadeCTBO JeTaneut cornacHo I OCT
P 1CO 9001-2015 «CucteMbl MEHEIKMEHTA KaduecTBa, TpedoBaHUsI»



HenoCcToBEpHOCTH PE3YIBTATOB KOHTPOJIS



*TOCT 8.051-81 wu P 50-89-86 ycraHoBWIM JOIYCKAEMBbIE
MOTPEIIHOCTH HW3MEPEHUHM B 3aBUCUMOCTH OT YCTAHOBJIEHHOTO
JONYCKAa W 3HAYCHHUS JOIMYCTUMBIX ITOTPEIIHOCTEH I Pa3JIMYHBIX
padOYUX CPEICTB U3MEPEHHUM C YYETOM YCIOBHUM UX IIPUMCHCHHUS.

* OCT 8.051-81 npenna3HadeH Ajs1 MPUEMOYHOIO KOHTPOJISL AeTajleH
M YCTAHABIMBACT MNPHUEMOYHBIC TIPaHMIBI IS MOPUEMKH JCTaleH.
[ IprieMouYHbIE IpaHULIbl IPEANOUYTUTEIHLHO COBOAAIOT C IIPEACIbHBIMU
pasMepamu.

* Be1OOp JOMYCTUMOM MOTPENTHOCTH IPH pA00YUX U3MEPEHUAX M MPH
MIOBEPOYHBIX  ONEpallaX CTal  MPOU3BOAUTHECSI HA  OCHOBE
COOTHOIIEHUS 1/3 MOrpemHOCTH K YCTAaHOBJICHHOMY JIOITYCKY;

* C BBEIICHUEM CTaHJIapTa TEXHOJOTH U METPOJOTH (PAKTUYECKHA ObLIH
0CBOOOXK/ICHBI OT OTBETCTBEHHOCTH 32 KaY€CTBO U3MEPECHHMI.



3aKOHBI pPaCHpPEACICHUS
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[TorpemtHOCTH
U3MEPEHUS B
% OT nomycka

KonnuecTBo HENMPaBUIBHO MPUHATHIX
u3aenud M B % U1 3aKOHOB paclpeAeICHUS

KonnyecTBO HENMPABUIIBHO 3a0paKOBaHHBIX
u3aenui N B % AJ1sl 3aKOHOB PaCIpeICICHUS

HOPMAJIBHOTO | CYyIIIECTBEHHO PaBHOU BE- | HOPMAJIBHOIO | CYIIECTBEHHO paBHOU Be-
MTOJIOKUTEIIBHBIX | POSTHOCTH MTOJIOKUTEIIBHBIX | POSITHOCTH
BEIIMYMH BEJINYUH
3) 0,4 0,15 1,2 0,6 0,5 1,3
10 1,0 0,7 2,0 1,3 1,0 2,1
15 1,5 1,2 3,25 2,0 1,5 4,0
20 2,0 1,6 4,0 2,8 2,0 5,3
25 2,5 2,0 5,0 3,5 2,5 6,7
30 3,0 2,5 5,5 4,5 3,0 8,0
35 3,5 2,8 6,5 5,5 3,6 9,3
40 4,0 3,3 7,0 6,0 4,2 10,6
45 4,5 3,6 7,5 7,0 4,7 12,0
50 5,0 4,0 8,2 8,0 5,3 13,0




[ToHsTHE MUDPOBU3ALMH U3MEPECHUN B
METAJLII000PaA0OTKE

» Cucrema, CrioCOOCTBYIOIIAS YIIPABICHUIO TEXHOJIOTNYECKUM
IIPOLIECCOM Ha OCHOBE MPUMEHEHUS IU(PPOBOK
M3MEPUTEIBLHON TEXHUKH, C LIEJIbI0 00CCIIeUCHHUS
IOCTOBEPHOCTHU U3MEPEHMI M Kau€CTBA U3TOTABIMBAEMBIX
neTajicu.



OCHOBBI YIIPABICHUS TEXHOJOTHYECKUM
[IPOIIECCOM

M3Mmepenne, cOop, perucTpanus U aHaanu3 pe3yJbTaToB
U3MEPECHUS U3TOTABIUBAEMBIX JE€TAJIEW HA OCHOBE
IUPOBBIX NPHUOOPOB U KOMIILIOTEPOB, UCHOJIb30BAHUE
KOTOPBIX ITO3BOJISIET HE TOJILKO OPTraHNU30BaTh
CTAaTUCTUYECKOE yIIpaBJICHHUE mmpolieccoM SPC, HO 1 ITpoCcTO
MOJYYMUTh LIEIBIA PsJI IPEUMYILECTB B CPABHEHUHM C
BU3YyaJIbHBIM KOHTPOJIEM. O+ =




Opranuzanys Tu(ppoBU3aLNNA PadOYrX
U3MEPECHUU — 1 BapuaHT

Pabouee mecmo CMAaAHOYHUKA, Ko20d epeMA YUKIA
U320moe6JIeHUA NO360JI1em U3MeEPAnlb KCZO!CO)/)‘O oeman.

B uzmepurenpHOe mprcnoco0IeHNE BMECTO MUKPOKATOPA
WJIM IPYyTOM MOKa3bIBAIOIIEH rOJIOBKH YCTaHABIMBACTCS
1 poBas rOJIOBKa

CTaHOYHUK B MPUBBIYHOM JJI1 HETO MAHEPE MPOU3BOIUT
U3MEPEHUE IETAIM U HAKATUEM KHOIIKYU WU TIEAAIH
OTIIPABIISIET PE3YJIBTAT U3MEPECHUS HA LIEXOBOM KOMIIBIOTED,
IJI€ JAHHBIE COOUPAKOTCA U IIPOTOKOJIUPYIOTCH.

Ha roigoBke BBICTABISIIOTCS HE I'PaHUIIbl HHTCPBAJIa JOIIYCKa,
a IIPUCMOYHBIC I'PAHUIIEL.

Kaxxass n3rorosiieHHas IeTalb JOKHA
MHACHIU(UIIMPOBATHCS CO CBOCH CTPOUYKOM IIPOTOKOJIA.

Kontponep OTK, nipu He0OX0AMMOCTH MOXKET MPOBEPUTH
pe3yJbTaT U3MEPEHUS pab0oYero, HO Ha U3MEPUTEIILHOM
IIPUCIIOCOOJICHUH 00JI€€ BBICOKON TOYHOCTH.




Opranu3zanys qupoBU3aUN padOUnX
U3MEPECHUN — 2 BAPUAHT

AZp@ZClWlellj CMAHOK UIU A6MOMAMU4eCKdA TUHUA, 2oe
epeMA YUKIIA U320MOBJIEeHUA 00HOU Oemanu MeHRbvuue, 4em
6pEMA €€ USMEPEHUA

* Pabounii MOXKET U3MEPATH JIETAIN BLIOOPOYHO C
ONPEICIICHHON MEPUOJUIHOCTHIO B 3ABUCUMOCTH OT
CTAaOMJILHOCTH TE€XHOJOTHYSCKOIo IpoIecca.

* B usmepurenbHOe NpucnocoOICHUE YCTaHABINBACTCS
1 poBast TOJIOBKA WU MHIYKTUBHBIN
peoOpa3oBaTeIb.

e Pabouuii B NpyUBBIYHOM 151 HErO MaHEPE MPOU3BOIUT
M3MEPEHUE AETANN U HAKATUEM KHOIIKU WUIIH IIEIATH
OTIIPABJISIET PE3YJIbTAT U3MEPEHUS HA KOHTPOJLIED C
JMCIIIIEEM, KOTOPBIM pacioiaoXeH Ha pabodyeM MecTe.

* Konrpomiep Ha ocHoBe 11O cTpouT HEOOXOAUMBIE
KOHTPOJbHBIEC KapThl, C HOMOIIbIO KOTOPBIX padouuii
YIIPABJISAET MPOLIECCOM U3TOTOBJICHUS.




Opranu3zanys qupoBU3aUN padOUnX
U3MEPEHUM — 3 BApUAHT

Mnozomepnwvie uzmepernus, koecoa Ha demau Haoo 3d
OO0H) YCMAHOBKY UBMEPUMb HECKOJIbKO 2/IeMEHMOB
(nopuwiHU, 2UIb3bL OA0KA YUIUHOPOB, BAJlbl).

* B MHOTOMEpHOE MPUCIOCOOICHNE
yCTaHABJIMBAIOTCI MHIYKTUBHBIC IIpeoOpa3oBaTeliu,

* [IpucnocoOieHue HacTpauBaeTcs IO ICTalu-
3TaJIOHY.

* Jlerasib u3MepAETCA 3a OHY YCTAHOBKY

* Pe3ynbrarsl U3BMEPEHUN TIEPEAAIOTCA HA KOMITBIOTED
WJIX KOHTPOJLIEP.

* PaOounit BUIUT pe3ynbTaThl U3MEPEHUHN U
yIPaBIISICT IMIPOIICCCOM.

* [1o pe3ynbraram u3MepeHu 0(QOPMIISIETCS
IIPOTOKOIL.




Uto gaet um@poBu3anms IHNHCHHBIX H3MECPECHUN B
METAJJIO00pa0OTKE:

BHenpuTh CAaMOKOHTPOJIb pa0OYMX U COOTBETCTBEHHO OTKA3aThCS OT
TyOIMpPYyONIEero ornepanruoHHoro KoHTpoJst OTK;

J1oOUThHCS MOJIHOM JTMKBUAALIMK OpakKa IIpU M3TOTOBJICHUHU ACTaleH 3a
CUET BBEJCHMS IPUEMOYHBIX I'PAHUI] HA OCHOBE y4eTa
HEONPEACIICHHOCTH NU3MEPEHUU;

[leperTr OT KOHTPOJIS JETATIEN K YIIPABJICHUIO TEXHOJIOTUYECKUM
IIPOLIECCOM I10 PE3yJIbTaTaM U3MEPEHUN U3TOTABJIMBAEMBIX ACTAJICH;

CocTaBisiTh NPOTOKOIBI H3MepeHui aeranei cortacHo I'OCT P UCO
9001-2015 «CucteMpl MEHEIXKMEHTA KauecTBa. TpeOoBaHUSI»;

MMeTh BOBMOKHOCTD ITOCTOSIHHOTO COBCPIICHCTBOBAHMN:I
TCXHOJOI'HYCCKOI'O IIpOoLcCCa.



KT0 1omKkeH BHEAPSITh HU(PPOBU3ALIUIO
N3MEPECHUM

[{ndpoBu3zanus IMHEHHBIX U3MEPECHUM B METALIIO00Pa00TKE
HOJI>KHA IIPOBOAUTHCS 110/, PYKOBOJICTBOM CIIY>KObI KaueCcTBa MpH
AKTHBHOM Y4YaCTHHU TE€XHOJIOTOB X METPOJIOIrOB, TaK KAK OCHOBHOM
EJIBIO IU(PPOBU3ALMU SABISIETCS OCTOSHHOE ITOBBIIIICHUE
KauyeCTBa NPOAYKIMM U TPYAA.

[ IporpaMMHO-1IEIEBON METO/

yIIPAaBJICHUSA



TexHundeckoe o0ecrieueHne MuppPOBU3aLUH B
METAJIO00Pa0OTKE

1. Hudposeie padoune CH ¢ BO3MOKHOCTBIO II€pEIadYr JaHHBIX Ha
KOMITBIOTED (IITAHT€HUHCTPYMEHT, MUKPOMETPHBI, CKOOBI, ITH(POBLIC
rOJIOBKHU, MHYKTUBHBIEC U ONTORJIEKTPOHHBIC MPEOOpa30BaTEIIM JJIs
M3MEPUTENbHBIX ITpucnocodnennii, KUM u ap.)

2. YcTpo#rcTBO MU(DPOBOM MHIMKALIMU, KOHTPOJIEP, KOMIIBIOTEP

3. IIporpamMMHO€ oOecIieueHuE




[{udpoBbie
rOJIOBKH

I‘

[onoBka VIl [onoska VI'L{M



OCHOBHBIE TEXHUYECKHE XapAKTEPUCTUKHU

JIUCKPETHOCTD OTCUCTA, MKM ...uuutteeennteeeeannneeeeanseeeanneeeannneeennns 0,1
JIVaITa30H U3MEPEHMM, MKM ......uutttenntsiiienseeeenraereeeaanneeeaanenn, + 200

IIpenen nomyckaeMou MOrpeirHOCTH, MKM

Bripenenax = 10 MKM .......oiiiiiii i e, +0,1

B IPEIeNaX £ 40 MKM ....ooovriiiiiiiiie it et e e e ieenaie e +0,2

B rpenenax = 200 MKM ......o..oiiiiiiiiiiiiie e + 0,4
Jlnana3oH MOKA3aHMM IIKAJT, TEICHMI . ... ....uueereeeeeeeeeeeeeeeanenn + 20
[lena geneHUs NEPEKITFOYACMBIX KA, MKM. .......c.oveeennnnnn... 0,1;0,2;: 0,5; 1; 2; 5; 10.
Pa3zMax IOKa3aHUI, MKM, HE OOJIEE .....ournieee ettt eeetiiiiieeiaaeeeenas 0,1
N3meputenbHoe yeriine, H, HE O0MEE ......oovvvviiiiii i, 2

[TpoaomKUTEIbHOCTh aBTOHOMHOM pa00ThI 0€3 3aMeHbI 37ieMeHTa nuTaHust He MeHee 800 yacos.
["aGapuTHbIE pa3Mepbl, MM, He OoJiee

amsgMomenud L. ... 280x80x40

s Momen UM ... 150x80x40
Macca, k1, HE Ooce

s moaerd UL ... 0,55

s Mogelt ITLIM ..o e, 0,25



OyHKIUY APPOBBIX TOJIOBOK:

OJITHOBPEMEHHOE OTpaKEHUE IIU(PPOBBIX U CTPEIOYHBIX TOKA3AHUM;

(uKcalMs U Bbliadya pe3yJbTaTOB HA KOMIIBIOTEP IO BHEIIHEH KOMaHAe ¢ nomolbo USB-
KaOeJIs M paguoCUrHaia

BO3MOXXHOCTh BBIOOpA 1ICHBI JICJCHUS IIKaJIbl 1 COOTBETCTBYIOIIECIO €1 JUana3oHa
MMOKa3aHuM MO IIKAJIC;

BO3MOKHOCThH COpoca OTCueTa Ha HyJIb M OTMEHA OOHYIICHMS;
yCTaHOBKA I'PaHUI] MHTEPBaJIa JOIYCKa;

HH(pOpMalMs O BBIXOJI€ TOKa3aHUM NpruOopa 3a Impejiebl yCTaHOBISHHOIO MHTEpBajia
TOITYCKa;

dbyskus MAX-MIN a1t u3amMepeHns HEMOCTOSIHCTBA JUaMeTpa, OUCHMS,
MPSAMOJIMHEUHOCTH U TJIOCKOCTHOCTH;

dyakuusas MAX wian MIN 1151 HaX0KA€HUS BO3BPAaTHOM TOYKH;
N3MEHECHHE 3HAKa IOKA3aHUH;

[PEAYCTAHOBKA MTOKA3aHUM;



IIpeoOpazoBareu
¢ USB-BrIxomom

M-022-02

M-022-03

M-022-04

M-023-02

26

28h7

108

n7

M-023-03

126

165
215




Moaenb npeocbpa3oBartesid
HanMmeHoBaHUe,

XAPAKTEPNCTIKY M-021 M-022 M-023 M-024

[anas3oH nokasaHuin
WwKan, aen.

+ 50

[lnanasoH n3mepeHun,

+0,2 +1 +5 +£2,5
MM

[IMCKpeTHOCTb OTCYeTa,

MKM YCTaHaB/IMBaETCA C MNOMOLLbIO [MporpaMmMbl

[penen Aonyckaemow

+0,2 +3 0 +10,0 +5 0
norpewHocT1, MKM

Pa3sMax nokasaHuu,

0,3 3,0 3,0 3,0
MKM, He bonee

[prcoeAnHUTENbHbIN
ANaMeTp, MM

28 nnn 27 8 8 8




OnTo3NIEeKTPOHHBIC TPEOOpa30BaATEIN

* ONTO3JIEKTPOHHBIN HHKPEMEHTHBIN U3MEPUTEND C XOA0M ITOKa 40
MM. JluckpetHocTh oT 0,5 MKM 110 10 MKM.

* ManorabapuTHBIM BHICOKOTOYHBIM ONTOAICKTPOHHBIA HHKPEMEHTHBIM
M3MEPUTEIH ¢ X00oM ImToKa 10 nmn 15 mMm. Iuckpernocts ot 0,1 MKkm
10 5 MKM.




11O mi1st yrpaBiIeHUS KQ4E€CTBOM Ha IIPOMU3BO
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Q-DAS Process Capability (08/2013)

3navenve

Konn4ecTso nameperni 9%
MAHMANBHOE 3HAYEHHE 1,6240
MEKCMANBHOE SHAYEHNE 1,6680
CpeAHee 3Havenne 1,6518
CTaHABPTHOE OTKNOHEHHE 0,01061
Cnyqaes, nameperoe sHaverme < LSL

Cny4aes, nMeperHoe sHaverme > USL

CYMMADHOR 3HAYEHHE CNY4aes

| Kon-go 3Haver 3a npegenam UCLTMLCLT 30

Kon-80 3naveri  npegenax UCLTnLCLY _

Q-DAS

INom - HomrHanbHO® 3HaueHme nona aonycka  1,6000

LCLT - HxHAR KOHTPONGHAA rPaHHUa 1,6000
UCLT - BepxHAR KOHTPONBHAA MPaHALA 1,6375
LSL - HU¥HAR rpaHnua Nons AonycKka 1,6000
USL - BepxHaa rpanuua nona Aonycka 1,6500
< >

Aata Bpema| ®akt | OTKA | OKING
7.01.2019 11:00 1,6560 NG
7.01.2019 11:00 164400014001(
7.01.2019 11:00 1,6590
7.01.2019 11:00 1,6590
7.01.2019 11:00 1,6280

7.01.2019 11:00 1,650
7.01.2019 11:00 1,6550
7.01.2019 11:00 1,600
7.01.2019 11:00 1,680
7.01.2019 11:00 1,6480 0,0480 OK
7.01.2019 11:00 1,6490 0,0490 OK
7.01.2019 11:00 16660“NG
7.01.2019 11:00 1,6350 i

EESSQSE

7.01.2019 11:00 1,6470 0,0470 OK
7.01.2019 11:00 1,6480 0,0480 OK
7.01.2019 11:00 1,6500 0,0500 OK
7.01.2019 11:00 1,6420 0,0420 OK
7.01.2019 11:00 1,6570 NG
7.01.2019 11:00 1,6560 NG

7.01.2019 11:00 1,6240 [N OK

Nom M Max | Nekaprel |

S napanerpes erem i O6roens rpanc | [ Copocnms rpadi

40,0000
NnHedHo paswep 28,8000
Tirerei pasmep 19,2000
NvHedHoii paswep 9,6000
AnaveTp 2,0000
Mo3numoHHs Aonyck no X-axis -9,6000

Mo3numoHHB# Aonyck no Y-axis -9,6000
WcTreoe nonoxee_X 0,0000
WcTveoe nonoxenme_Y 0,0000
Mo3vumorHbs Aonyck no X-axis 9,6000
MosrumomHs# Aonyck no Y-axis 9,6000
Avavetp 1,6000

-0,2500 0,0000
-0,1050 0,1050
-0,1050 0,1050
-0,0750 0,0750
-0,0500 0,0000
-0,0250 0,0250
-0,0250 0,0250
0,0000 0,1000
0,0000 0,1000
-0,0250 0,0250
-0,0250 0,0250
0,0000 0,0500

MosnumoHHst Aonyck no X-axis -14,4000 -0,0500 0,0500
MMo3runoHHb# Aonyck no Y-axis -14,4000 -0,0500 0,0500

McTreroe nonoxente_X 0,0000
McTrrHoe nonoxenme_Y 0,0000
No3vunoHHB# A0nyck o X-axis -4,8000
T03HUMOHHBI A0NYCK NO X-axis 4,8000
Mo3numoHHL Aonyck no X-axis 14,4000
No3vunoHHest Aonyck no Y-axis -4,8000
McTrrHoe nonoxenme_X 0,0000

0,0000 0,1500
0,0000 0,1500
-0,0500 0,0500
-0,0500 0,0500
-0,0500 0,0500
-0,0500 0,0500
0,0000 0,1480

14-16-4-1-1
14-16-4-1-2
14-16-4-1-3
14-16-4-1-4
14-16-4-24-5
14-16-4-34-6
14-16-4-35-7
14-16-4-4-8
14-16-4-3-9
14-16-4-34-10
14-16-4-35-11
14-16-4-24-12
14-16-4-34-13
14-16-4-35-14
14-16-4-4-15
14-16-4-3-16
14-16-4-34-17
14-16-4-34-18
14-16-4-34-19
14-16-4-35-20
14-16-4-4-21

CrarAHainuTuka



CoctaBable yactu 110

[IporpaMMHOE OO€CIIEUEHHE HMEET MOAYJIBHYK CTPYKTYpYy H
coctouT u3 12 MoayneW, Tpd H3 KOTOPbIX  HaIpaBJICHBI
HEIIOCPEJICTBEHHO Ha YIPABJICHUE TEXHOJOTMYECKUM IPOIECCOM Ha
OCHOBE PE3YJILTATOB U3MEPEHUN JIETAJIEH

* Moayub 0T4€TOB — (DOPMHUPOBAHUE U XPAHCHHUE YHU(DUIIMPOBAHHBIX
OTYETOB HA OCHOBE JIAHHBIX C PA3JIMUHBIX CPEACTB U3MEPEHUU;

* Anaim3 SPC — moayib aHajan3a TEXHOJIOTHYECKOro Mpoliecca Ha
OCHOBE CTaTUCTUYECKHUX JAHHBIX;

* Anaiau3 MSA — Moy aHalln3a U3MEPUTEIIBHBIX CUCTEM.



dopma 1poToKoJIa;

MOTOPAETAND

K OCTPOMA

AHanu3 aaHHbIX

Homep koHmponesHou kapmei 1-1-27-24-1

HaumeHoBaHue aetanu: MopuwHeBoi naney 740.60_01
Ne petanu: 740.60.1004020_01

3akasumk: BE_Manbubi

Onepartop: User

Mepuoa u3MepeHus:
¢ 17.01.2020 no 17.01.2020
Kon-Bo namepenuin: 13

ToANUCs ucnonHuTens

Ne MapameTp En. | ®akr. Hom. Hwx. | Bepx. | Otkn. [Pesynbtat| AHanus
n/n M3M.| 3Haye- | 3Haye- | OTKN. | oTKn.
Hue Hue

11 | @ |Auamerp mm | 44,99080 | 44,997 -0,003 0,003 |-0,00620 NG ! I
12 | @ |Avamerp Mm | 4499160 | 44,997 [ -0,003 0,003 |-0,00540 NG H T
1/3 | @ |Anaverp MM | 4499020 | 44,997 | -0,003 0,003 |-0,00680 NG H CITTITT
14 | @ |Onamerp mm | 44,99130| 44,997 | -0,003 0,003 |-0,00570 NG H TIITITHT
1/5 | @ |Anamerp Mm | 44,99280| 44,997 | -0,003 0,003 |-0,00420 NG H I
16 | @ |Anamerp mm | 44,99280| 44997 -0003 | 0003 [-0,00420 NG [WTITTITT
1/7 | @ |Avamerp Mm | 4499230 | 44,997 | -0,003 0,003 |-0,00470 NG H TJTTITET
1/8 | @ |Quamerp MM | 44,99250| 44997 -0,003 0,003 |-0,00450 NG “ LI
1/9 | @ |Ovametp MM | 44,99290 | 44,997 | -0,003 0,003 |-0,00410 NG - I}
1/10| @ |Anamerp MM | 44,99230| 44,997 | -0,003 0,003 |-0,00470 NG H TITTITET
1/11| @ |Auamerp MM | 44,99230| 44,997 | -0,003 0,003 |-0,00470 NG H TITTITET

Awvarpamma pacnpefeneHus pesynsTaTos U3MepeHnit

usL
UCLx

LCLx
LsL

LSL- Huxwee none fonycka, USL- BepxHee none gonycka, LCLT,UCLT- KoHTponbHble rpakuuel (0,75% ot nons gonycka).
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Q-DAS Process Capability (06/20131
15.10.2020 117140512 PC 01_NDEF Q-DAS GmbH & Co. KG DemoversionV 11 =

-3a npegenamu nons gonycka.
-3a npegenamu KOHTPOSbHbIX rpaHnu.
-B npeaenax KOHTPOMbHbIX rpaHuu.

Min=44,9902, Max=44,9929, Cp.=44,9919, St=0,00082
Cm=1,22, Cmk=3,29

CTATHmE™

AHAJIUTUKA Mopynb ot4eTos RAara: 19.02.2020

CrpaHmi

ya: 1




Moayinb 0OTYETOB

ABIAAECTCS OCHOBOIIOATAFOIIIUIM vt tomesn o . 5

Oaitn  Mpaexa Mporpamma Bug Hactpoiiku Cnpasounukn  Orversr  Momowp

s MUNTER 0@ 075 55T kW ©ED W@

MOJIYJIEM POTPAMMHOTIO
o0ecrneYeHs 1 OH, B IIEPBYIO
odepenb, Hy»KEH Tam, TIe
PEUINIIN IEPEUTH OT
BU3YaJIbHOTO KOHTPOJIS K

3 I napanerpes aeram [ Ofiosire rpadic )
v Napawerp Nom  Mn  Max  Nekapms |

Napamerp 3Havenve TNiHeitoi paswep 40,0000 -0,2500 0,0000 14-16-4-1-1

Konm4ecTso nameperini 9% Nineirol paswep 28,8000 -0,1050 0,1050 14-16-4-1-2

MUHMBNEHOE 3HYeHNHE 1,6240 TiHeitoi pasuep 19,2000 -0,1050 0,1050 14-16-4-1-3

MaKCHMaNbHO® 3HAYEHNE 1,6680 Nurelirol pasmep 9,6000 -0,0750 0,07S0 14-16-4-1-4
peTucTpaly pe3yabTaroB e =
(CTaHABPTHOE OTKNOHEHHE 0,01061 .01, H Mo3numoHHB# AoNyCK No X-axis -9,6000 -0,0250 0,0250 14-16-4-34-6
(V) Cnyyaes, 3meperHoe sHaverme < LSL Mo3nuroHHBI Aonyck no Y-axis -9,6000 -0,0250 0,0250 14-16-4-35-7

M Cny4aes, mmepeHHoe sHavenne > USL WcTrHHoe nonoxenne_X 0,0000 0,0000 0,1000 14-16-4-4-8

NU3MCPCHUS NCTAJICH. OAYJIb Cimapes v v Pt mmeene ! O 00 0100 1410435

Kon-80 3Haueri 3a npeaenama UCLT n LCLT 1,6480 0,0480 OK Mo3nunoHHBI A0NyCK no X-axis 9,6000 -0,0250 0,0250  14-16-4-34-10

Kon-80 3Haverswi 8 npeaenax UCLTnlLCLT 1,6490 0,0490 OK Mo3vumoHHe# Aonyck no Y-axis 9,6000 -0,0250 0,0250 14-16-4-35-11

30
OBBO HeT O T 7.01.2019 11:00 1,6660 [IIRRING v Anaerp 1,6000 0,0000 0,0500 14-16-4-24-12
l l J l l l J l l a [) [ l 7.01.2019 11:00 1,6350 MosvuoHHoi A0nyCK N0 X-xis -14,4000 -0,0500 0,0500  14-16-4-34-13

Nom - HoMvHansHoe 3HaueHne nona aonycka 11,6000 7.01.2019 11:00 1,6560 i Mo3numoHHL A0NyCK no Y-axis -14,4000 -0,0500 0,0S00 14-16-4-35-14

LCLY - HrHARR KOHTPONGHEA rPaHHUa 1,6000 7.01.2019 11:00 1,6470 0,0470 OK WcTinHoe nonoxenme _X 0,0000 0,0000 0,1S00 14-16-4-4-1S

O 6 a6 aTBIB aTB aHHBI e UCLT - BEpXHAR KOHTPONGHARA PaHLa 1,6375 7.01.2019 11:00 1,6480 0,0480 OK VicTHHHoe nonoxenne_Y 0,0000 0,0000 0,1500 14-16-4-3-16
p H LSL - HixHAR rPaHMU NONA A0nyCKa 1,6000 7.01.2019 11:00 1,6500 0,0500 OK MosnuonHes Aonyck no X-axis -4,8000 -0,0500 0,0500  14-16-4-34-17

USL - BepxHAR rpaHmua Nong A0nycka 1,6500 7.01.2019 11:00 1,6420 0,0420 OK Mo3ruMoHHBHT A0NYCK No X-axis 4,8000 -0,0500 0,0S00 14-16-4-34-18

(V) 7.01.2019 11:00 1,6570 [IEFRING MO3MUMOHHBET 20MYCK N0 X-ais 14,4000 -0,0500 0,0500  14-16-4-34-19

I/I3M e eHI/II/I I/I3 aBHI/IqHBIX 7.01.2019 11:00 1,6560 [ NG Mo3vunones Aonyck no Y-axis -4,8000 -0,0500 0,0500  14-16-4-35-20
p p < > 17.01.2019 11:00 1,6240 [JIER ok v VcTrHoe nonoxeHne_X 0,0000 0,0000 0,1480 14-16-4-4-21

HNCTOYHHUKOB.
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Anamnz MSA

Anxann3 MSA - MOayb aHaJIM3a
U3MEPUTEIIBHBIX CUCTEM, TTO3BOJISIET
J1aTh 3AKJIFOYEHUE OTHOCUTEIIBHO
MIPUEMIIEMOCTHU UCIIOJb3YEMOU
U3MEPUTEIILHON CUCTEMBI UEpPE3 €€
KOJINYECTBEHHBIE XaPAKTEPUCTUKHM.
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WTENLHEIX CUCTEM
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