ApazaH Unuh

TOJIEPAHUWNIE U KOHTPO/JIA
KBAJIUTETA
YE/INYHUX OTKOBAKA

AIrM KHbUTA
beoepao, 2019



TOJIEPAHIIMJE U KOHTPOJIA KBAJIMTETA YEJIMYHUX OTKOBAKA
HNuaycTpujcku npupyqyHUK
Aparan Uanh

Kuoyune peuu:
Yenuunu otkoBuy; Tonepanuyje; Ynasna, npouecHa, NDT u 3aBpiiHa KOHTpOJIa KBaIUTETa
y KoBamy; [IpiMeHa MEpHUX KapTHLA Y MPOM3BOAHOM IIpOLeCy A00ujamba YeIMYHIX OTKOBaKa.

Peuyenzenmu:

= Jlp Cama PanlenoBuh, Baup. npodecop, Yuusepsurer y Humry, Mammacku akynret
= Jlp l'opnana M. bakuh, nouent, Yuusepsuret y beorpany, Mamusacku dakynrer

= Jlp XKusko babuh, Baup. mpodecop, Yuusepsuret y bawoj Jlynu, MammHcku pakynreT

H3zo0asau:

AI'M kmwuea 0oo bBeoepao- 3emyn
www.agmknjiga.co.rs

Ten/dax: 011 2618 554; 065 84 70 725

3a uzoasaua:

Cnasuma Capuh Axmuh

Jlexkmop:

Mapuja [loxa

HImamna: Homnar rpad, beorpan
Tupaoxc: 300

HCFH: 978-86-6048-004-2

CIP - Karanoruzanuja y myOaukanuju
Haponua 6ubnuoteka Cpouje, beorpan
621.73:658.562.4

WNJIUR, dparan, 1959-

TonepaHnuje 1 KOHTPOJIA KBATUTETA YSTMYHUX OTKOBAKa : [MHAYCTPHjCKU MIPUPYIHUK ] /
[paran Wnuh. - Beorpan : AT'M kmura, 2019 (beorpan : lonat rpad). - 163 ctp. : rpad. npukasy,
Tabene ; 25 cm
Ayropoga ciuka. - Tupax 300. - Tabene u npumepu: ctp. 157-163. - Bubmuorpadwuja: ctp. 147-
151.

ISBN 978-86-6048-004-2
a) OtkuBuu -- KonTpomna kBanutera

COBISS.SR-ID 276355340




PEY PELLEH3EHATA

Ap Cama Panlhesosuh, Banp. npodecop,
Yuusepsurter y Humy, Mammuckn gpakyarer:

,,Pa3B0] MHAYCTpHjE€ jEHHOT IPYIITBA IPEICTaBha HETOBY MOTOPHY CHary koja mokpehe cme
weroBe obnactu. Mako CpOuja Beh myke Bpeme OMTHO 3a0cTaje Ha TOM IIyTY, OBaKBM HAaYMHHU
MIPEHOIICHa TEOPH|CKOT AJTM M TAaIlUTHOT 3HAama MPEJCTaBibajy MaHCy aa Apxasa Cpouja Oyae meo
pa3BUjeHOr W MOJEpHOr cBeTa, Oe3 o003upa Ha MHOra Hepa3yMeBama. |paTulMOHaIHA
HWHIYCTPHUjCKA MPOU3BO/ba TOIJIOT M XJIATHOT KOBamba WHAYCTPHjCKH Hajpa3sBHjCHHUjUX APIKaBa,
HaTpaBUIIa je BEJIMKH MCKOpPAK YIpaBo y TMOIJIEAY TAYHOCTH M KBAJIHMTETa CBOjUX MPOU3BOJIA & CBE
0a3upaHo Ha OTPOMHOM HCKYCTBY M BpJIO CHa)KHOM HAy4HOM pa3Bojy oBe obOmactu. OBaj
MPUPYYHUK HHAYCTPH]jCKOT HHXKECH-EPHUHTA je jeaH O MpaBUX Kopaka Ka IyTy onopaBka u Oyhema
CpIICKE MTPOU3BOEE U 00paje MeTala, a Koja je IpeayCcioB 3a Halpeaak jeaHe apxkase."”

Ap I'opnana M. bakuh, 1ouenT,
Yuusepsurer y beorpany, Mammuckn gpaxkyJirer:

»Aparan Wnuh je y npupyunuxky TonepaHiuuje W KOHTpoJia KBaJIMTETa UYEIMYHUX OTKOBAKa
ynoxuo Tpyn na geo EU Hopmu, koju ce crienuUYHO OJTHOCH HAa MAIIMHCKY WHIYCTPH]y W
mpoliece TOIUIOT OOJMKOBamka 4eNrKa, MOjacHH M CaXKME y BHIY YIYTCTaBa 3a yIIO3HaBama ca
aKTYEeJHUM NPONKCUMA U MPOLeaypaMa U lbUXOBOM IIPUMEHOM y MHIYCTPH)CKOM HHKEHEPUHTY H
KoBaukoj mpakcu. OBaj TPUPYYHHK IPEJCTaBIba jeJ]aH O] MPBHUX IOKyIlaja Jia ce MOMOTHE Y
mpolecy ykJbyunBama Aomahe koBauke uHayctpuje Ha tpkumre EU, kpo3 ymo3HaBame u
pa3zyMeBame CUCTeMa yIpaBibamha KBAIUTETOM TOT TpKuIITa. [IpeaycrioB 3a u3na3ak Ha TPXKUILTE
KOje je CTPOro peryjucaHo MpONHCHMa W MpaBWIIMMa, Kao mrto je Tpxkuimre EU, je U moTmyHO
pazjammeme 3axTeBa gatux Yy EURONORM cranpapnuma 3a cBaky rpaHy MHAYCTpH]jeE, a TaKO U
3a oBy. I[lpupyuHuk Moxke na Oyae O BelIHMKE KOPHCTH OHMMA M3 KOBauke HMHAycTpuje (ca
HArJackoM Ha CBEOOYXBAaTHO] KOHTPOJIM KBAJIUTETA U3 T¢ 00JIACTH), KOjU TEK 3alOYHEbY IPUBPEIHY
capaamy u npuinarohasame nponucuma EU."

Ap Kusko baduh, Banp. npodecop,
Yuusep3uter y bamoj Jlynu, Mamuncku gakyarer:

» I[PHPYYHHK CBaKako MOXX€ OWTH KOPUCTAaH 3a CTYJCHTE, CTPYYaKe W TEXHUYKA JIMIA U3
noJpydja MHIYCTPHjCKOI MHXKEHEpUHIa Koje oOpabjyje, jep campKu ocTa pasiMuUTHX HBPIIO
OuTHNX MH(OpMAIMja Ha jeITHOM MjecTy KOje YBEJIHKO IpeBa3uiia3e TeMy caMor paja.’’
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O aytopy:

Jparan Mnuh je mo oOpa3oBamy BOjHM MamIMHCKH HHKemep. HakoH pacmanga Jyrocmasuje mpenasu y
npUBpey U nocebHo ce noceehyje npobdiemaruny KouTposie kBasnurera. O63MpPOM Ha HEOCTATaK JIMTEpaType
U3 OBe 00JacTH, OIydyje ce Jaa o0jaBu paj Koju OM OMO KOpPUCTAaH KaKO CTPYYHO] jaBHOCTH, TakO H
cryneHTMa M ydeHunuMma. O cebm Boim na kKaxe na je poher 1959. rogmue m pa jom Huje ympo.. OBaj
crpyund pax nocsehyje cBojum aparum npodecopuma Ph.D. in physics Bnagumupy Jokcumosuhy u
IlykoBuuky BasmyxomnoBuo Texumuke Cuyxbe, Prof. 3npasky Xycymy. IloceOHO ce 3axBasbyje Ha
pasymeBamy U noapiuim Crnasuim Capuh Axmuh ucnpen nznasada AI'M kmure beorpa.



TosepaHIMje U KOHTPOJIA KBAJIMTeTa YeJIMYHUX OTKOBakKa - Jlparan Uiuh

CAJTPYKAJ

1.1, Je@puuuyija BPOOIEMA ...........coviviiiiiiiieiiiiiieeiet ettt e
1.2. [Ipeaned 00Ca0aUARLE2 HAUUHA PAOG .............co.eeueerireineiiiieinietaie ettt sttt sres
1.3, OUEKUBAHU OONPUHOC ...ttt

2. Tosiepannuje Mepa 3a YeJIMYHE OTKOBKE 0]] YI/beHUYHUX U JerHPAHUX YeInKa
o0pahennx TomauM 00JUKOBameM y cBeT. 1y EUro Norm cranmapaa ..o,

2.1. CUMOONU KOJU CE KOPUCTIE ..ottt ettt ettt ne e et et entenaeeeenaeeen
2.2. Ilapamempu Koju cy HeOnxXoOHU 3a OePUHUCAFE TNOTLEPAHYUIA ........oeeveeeenreaneeieneeiesnennens
2.2.1. H360p HOpMATHE UNU NOBUULECHE THAUHOCHIU ...ttt
2.2.2. Oncee oepunucan cmanoapOHum PeOOM R20) ..........cc.ccccveviieiiiiiiioiiiiiie s
2.2.3. H360p nodpyuja cnosoHUX Ul YHYMPAULFOUX MEDA .........ceuerueruerrenreneenieeeseneeneeneeneeneaiennes
2.2.4. Oopehusarve epyne y Kojy chada 4eaux npema XemujcKom cacmasy u aucme ynopeoHux

OBHAKC....e. oottt ettt et ettt e e ettt o2t s e ne e e a e Rt h ekt eR ettt e sheare b e
2.3. Hauun o3nauasarsa yeauxa no EUro NOIm cmanoapouma.................ccecveeveevvenveeneennnennsn
2.3, 1. TTABHA OBHAKC «.......enee ettt ettt aeeb e s b e
2.3.2. JJOOGIIHA OZHAK.........c..oeveeeeeeeeeeeeee e e et e e e et eeeae e ee et eenteeeaaeanees
2.3.3. O3HAKA NOCEOHUX BAXTHEBA .......eeueeeeeenee st eieeit et ettt e sate st e s saeeateesaeeenbeeseeenbeenee s
2.4, CIENEH CILOMCEHOCTIU ...ttt ettt ettt ettt et e e it et e et e e abeessbeenbeenteee sanree e
2.5. Dakxmop CUMEMPUUHOCIIU KATYIA .........ceueaeinreenriiteientt et eeteae ettt sttt e sieeane e
2.6. ITPYNE MOMCPAHYUIA ...ttt ettt n e et ane e nennes
2.6.1. IIpBA CPYNA MOTCPAHYUJQ .......ccuvvenveeeeeeeieesirreieeeseesiveeeaeattesireesieessseessaessseesssesssaesseasseen st
2.6.2. Hauun ynompebe nooamaxa u3 maoene U HAUUHU MEPEHOA ..........uecueerivriieesersineesieesensnens
2.6.3. [Ipyea epYRa MONCPAHYUSA ..........coueeeeeeeeeieee ettt ettt e
2.6.4. Tpeha epyna MOMEPAHYUIA ...........cc.oeveeeueeeesiieie et st sre e anee

2.6.5. Yem8pma epyna MONEPAHYUJA ................cocueeueeueeiieneeniteeieieit et ettt

2.7. TIDUMEDU U RPUTIOBU ...ttt bbb bbb bbb

~

10

10
10
11



TosepaHIMje U KOHTPOJIA KBAJIMTeTa YeJIMYHUX OTKOBakKa - Jlparan Uiuh

3. KoHTpoJia KBaINTeTa YeIHIHNX OTKOBAKA O] YI'beHHYHUX U JIeTHPAHNX YeJIHKa ...... 63
3.1. Jumensuje, maca u 00360/6€HA OOCIYNAILA YEAUYHUX NPOPUILA .....c.eceveeienieaieeracinans 63
3.2. Va3HA KOHMPONA YETUKA ...ttt 68
3.3. Hajuewhe npumersusanu yenuyu 3a OmKoeKe, memnepamype Ko6arbd, Koposujd 70
3.4. Ilpoyecrna KOHMPONA YETUUHUX OTMKOBAKC .........co.eereerueeereairenieaeeiieereaieenienieentesieese e 96
3.4.1. Konmpona ucedarka YionCHO2 MAMEPUJAILA ........c..ecurerrereiennenersessessessesseasessesssseessesesenns 96
3.4.2. Konmpona memnepamype u 6peMeHa 3a2pesarsd Uceuakd YI0diCHO2 Mamepujana u

ANLAMA TPE NOUCHIKA KOBAFDU ......oveeeee et eteeeeee ettt aseeee e b ebe e e ab e b b sbeanenre s 99
3.4.3. Jumensuona konmpona omkogaxa y épyhiem cmary u KOHMpOIa 2e0MEmpujcKoe

OOTIUKA OMUKOBAK(L..........e.eeeeeeeente et se ettt se ket b ekt skt et b bt b bbb e e eneeneans 101
3.4.4. Cneyugpuune epewike u 0e8UjAYU]e YETUUHUX OMKOBAK .........cccveuvereeaneeresaeeneeeneesaeeseanens 105
3.4.5. HeOecmpyKmuHa KOHMPOLA YETIUUHUX OMKOBAKA ..........vevveserereeseeeieenieeneeaseansenseansesseanees 109
3.4.6. 3aepumna Konmpona u 3aumuma OMKOBAKa 00 KOpo3suje npe UCnopyke uii 0anse

OOPDUAOE ...ttt e 113
3.5. TIpOYEOYPA O YCALTAULABAIDY .........coiueireeeaiiieseissiesireesieesteesteesaee s sbeessee st sbee st et e ssaeesree st 115

4. CTaTHCTHYKA KOHTPOJIa TPOU3BOIHOT NMPOIeca KOBaka MIPUMEHOM MepHUX kKapTuna 118

4.1. KOUMPOIHE KAPMUYE ...ttt sr e bbbt n e 118
4.1.1. OCHOBHU NOJMOBU U BPCINE KAPHIUYG ...ttt ettt 118
4.1.2. Hymepuuke SheWhart-0ve KOHMPOIHE KAPIUYE ............c.coeeeeuieeeireeiirieieneeieneeeeeneaneiens 120
4.2, AHAIUZA MEPHUX KADTUYA .....oevvereeeeeveeeresereeeseessaeassessseesseessssasssessseessssssssesssessseesssessseesssenss 125
5. Pegociien u mpomec CTATHCTHYKE 00pajie Pe3YJITATA MEPEHBA .......coceevvvieiiniiiciiisie s 126
6. logaTak ca MPUJI03UMA H O0JAIIEBEHEHMAA .......oviviieiirieie ittt 134
T JIHTEPATYPA ... e e e e s 147
8. ITOMHC CAMKA M TADCIIA ..o 150
9. TabeJie ToJIepaHIMja IPBe U APyre rpyne U NPUMepH TeXHUYKe JOKyMeHTAlHje ......... 153



