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KOHTPO.Ib KAYECTBA CTPOUTEJIbHBIX MATEPHUAJIOB U W3JIEJIUI
C YYETOM HEOIIPEAEJIEHHOCTHU USMEPEHUSA U CTABUJIBHOCTHU
TEXHOJIOI'MYECKOI'O NTPOIECCA NTPOU3BOACTBA

Annomayus. Ilpusedenuvt cgedenus 0 GIUAHUU COCMOSIHUSL BPOU3BOOCHBEHHO20 NPOYECCA NPOU3B00CIEA
U HeonpeOeieHHOCU U3MEPEHUSL HA NPUHAMUe peuleHust 0 200Hocmu npodykyuu. [lokaszano na npumepe npo-
U3800CMBA KUPNUYA, YMO peulenie 0 npuemMKe napmuy KUpnuya ¢ y4emom HeonpeoelenHoCmu usmepenus
npu HECMAOUTLHOM COCTHOSIHUU NPOYecca NPou3800Cmea Modcem ovims ounbounvim. Paccmompenvt mpu
8aAPUAHMA COCMOSIHUSL NPOU3BOOCMBEHHO20 Nnpoyecca npouszsoocmea kupnuua mapku 100. Ilepewiii
8apuanm — cpedHee 3HaveHue npeoena NPOYHOCMU NPU CHCAMuY He cosnadaem ¢ cepeOunol noas OOnycKkd,
npoyecc nPou3BO00CmMEa Xapakmepusyemcst Kaxk HeCmaduibHblil, BMOpPOll 8apuanm — cpeoHee 3Ha4eHue npe-
dena nPouYHOCMU NPU CHCAMUU He CO8NAdaem ¢ CepeOuHoll nojisk OONYCKA, XapaKmepuszyemcs 601buuM 3Ha-
yeHuem pazopoca noxazameneil N0 CPAGHEHUIO C NEPELIM GAPUAHINOM U XAPAKMEPUIYEMCsL KAK HeCmaduib-
HbIU npoyecc, mpemuil 6apuanm — cpeonee 3HadeHue npedena NPOYHOCMU APU COCAmuY CO8naddaen ¢ cepe-
OUHOTU NOJISL OONYCKA, XAPAKMEPU3Yemcs Kak cmabuibHblil U 60CHPOU3B00UMBLIL Npoyecc. Yemanoeneno, umo,
ecnu npoyecc nPouU3BO0CmMEa HAXOOUMCS 8 COCMOSHUU CIMAMUCMUYECKOL YRPABIsIeMOCIU, m.e. CMabuieH,
MO ¢ yYemom HeonpedeleHHOCmU usmMepenus maprka kupnuiua ocmaemcs pasrou 100. Ilpu necmabunvhom
npoyecce ¢ ygeauyenuem 3Ha4eHuss CmaHoapmHoll HeonpeoeleHHocmu no muny A pewenue KoHmponepa o
uoenmuguxayuu mapxu kupnuua 100 modcem Oblmb OUUDOOUHBIM.

Cmamucmuuecku cmaOUIbHbIL U BOCNPOUZB0OUMBIIL NPOYECC NO360JAEM NOBbICUMb 0OCHOBEPHOCTID
KOHMPOJIsL KAYecmea npooyKyuu u uzdexncams ouubox npu npuHAmuL peuteHus 0 Opakoske npooyKyuu.

Knwouesnvie cnosa: neonpedeieHHOCmb u3mMepenus, KOHMpoib, 00CHOBEPHOCHb, CHIAMUCIUKA.

Beenenue. Llenbro KOHTPOIISI Ka4eCTBA IPOAYK-
WU SBJISIETCS YCTAHOBJIEHHE COOTBETCTBHS BBIITYC-
KaeMOH MPOAYKINH TPpeOOBaHUSAM, YCTAHOBICHHBIM
B HOpMaTUBHOM nokyMeHTaruu (H/]). Kaxnpiii mpo-
IyKT oOnanaer ompeieieHHBIMH CBOMCTBAMH, Xa-
paKTepU3yIOIMMH KauecTBO. Eciiu 0003HaYMTh e -
CTBUTEIbHOE 3HAUEHHE KOHTPOIMPYEMOro Mapa-
MeTpa 4epe3 X;, a IpPEAenbHbIE 3HAYEHUs Kak

BJI — HauGonbliiee J0MycKaeMoe 3HaUCHUE IMapa-
Mmerpa U H/] — HauMeHblllee J0IyCcKaeMoe 3Haye-

HHUE, TO YCIOBHE FOJHOCTH 00bEKTa KOHTPOJSA (M3-
TICITHST):

HJJ <X;<BI

3TO 3HAYMT, YTO TOJHBIMH H3JICITHUSIMH CUUTA-
I0TCSI T€, YbH JICHCTBHUTENbHBIC 3HAUYCHHS KOHTPOIIH-
PYEMBIX IapaMeTpoB, YKa3aHHbIE B TEXHHUYECKHX
YCTIOBUSIX, JIEKAT MEXTy HAUMEHBIIUM U HanuOOJIb-
M JoryckaeMbiMu 3HadeHussMu. Cornacao I'OCT
P 54500.3 -2011 xauecTBO pe3ynbTaTa W3MEpPEHUN
OLICHUBAETCS M BBIPAXKACTCS HEOIPENEICHHOCTIO
mmepenus [1, 2, 3]. HeonpenenenHoctsb
W3MEpEHHH — MapaMerp, XapaKTepU3yIoUHid pas-

Opoc 3HaueHHI, KOTOpPbIE MOTIH Obl OBITH OOOCHO-
BaHO MPUITUCAHBI U3MepsieMOoil BenmrunHe. OTKIIOHE-
HUS B pe3ysbTaTe pa3OpakoBKH MPOUCXOIAT B Tpa-
HUIAX PACIIMPEHHOW HEONpENeIIEHHOCTH H3Mepe-
Husa + U, .

B CBA3U C OTUM aKTya.HBHbIM ABJIACTCA BOHpOC
yuera (pakTa HEONPEACICHHOCTH M3MEPCHUS B BbI-
Oope MPHUHATHUS PElICHUs] O TOAHOCTU TPOIYKIUH,
0COOEHHO BOJIM3H IPAHHMIL TOJIS TOMYCKa.

C y4eroM BBIIEN3I0KEHHOT0, PE3yIbTAT H3Me-
pEHus i-TO IMoKa3aTeNs KauecTBa Py KOHTPOJIE MPo-
JTYKIAW UMEET BU]T

X; U, (1)

raeU; — pacimpeHHas HEONPEASICHHOCTh PE3yIlb-

Tata u3MepeHust; X; — U3BMEPEHHOE 3HAYEHHE I-TOTr0
IOKa3aTess KauecTBa

B [4-8] mpencraBieHbl JaHHBIE O TEXHOJIOTHUU
HaCTPOWKH NPOU3BOACTBEHHBIX ITPOLIECCOB U3IOTOB-
JIeHWs1 OCTOHHBIX M3JICTTHIA M OTMEYaercs, YTo Kade-
CTBEHHBIE XapaKTEPUCTUKN U3JEINNA U KOHCTPYKIIHI
OIPEIETSIOTCS B YUCIIE MPOYUX (PaKTOPOB HACTPOH-
KOM TEXHOJIOTMYECKOr0 IIpolecca MNpOM3BOAICTBA,
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T.€. €ro CTATUCTUYECKOW CTaOMIIBHOCTBIO M BOCIIPO-
W3BOJIMMOCTEIO.

Takum 00pa3zoM, 0ObEKTUBHOCTh KOHTPOJISI Ka-
YecTBa M3JIEIHS 3aBUCUT OT HEONPEICICHHOCTH pe-
3yJITaTOB MU3MEPEHUS U COCTOSHUS TEXHOJOTHYE-
cKoro mportecca rmpousBojactaa. (CH).

OcHoBHast yactb. C IENbIO BBISBICHUS He-
ONpEJENEeHHOCTH pe3yabTaToB u3MepeHus U,, a

TaKXKe CTATUCTUYECKONW HEeCTaOWJILHOCTH TIpolecca
MPOM3BOJICTBA HA PE3YNIbTaThl pa30pakoBKU U3Je-
JUH TI0 KOHTPOJIUPYEMOMY Mapamerpy (IIpOYHOCTH
MPH CXKAaTHH) PACCMOTPHM MPOIIECC MPOU3BOJICTBA
Kupnuda kepammdeckoro Mapku 100 kak ogHoro u3
pacrnpoCTpaHCHHBIX BUAOB CTPOUTEIIbHBIX MaTCpUa-
7noB. Bepxnuii nomyck coctapuser B/ = 125 kre/cm?,
HuKkHMi nomyck HJT — 100 krc/em?. Pacemorpum 3
BapuanTa [8].

1 Bapuanrt. 1o pe3ynbraTaM KOHTPOJISI BRIOOPKH
cpe/Hee 3HaUeHHE TpejieNia MPOYHOCTH MPH CKATHH
HE COBIAJIAET C CEPEIUHON TOJIS JOMYCKa U COCTaB-
nser R = 111 krc/em?, cpemHeKBaapaTHIECKOe OT-
KJIOHEHHE G = 5,3 Krc/cM?, TIOrpenHocTh H3MepeHHus
1 %.

2 BapuanT. CpejHee 3HaYCHHE TIpeiena Mmpoy-
HOCTH TIPH C)KaTUH HE COBIAJIACT C CEPEANHON MO
jomycKa 1 coctapiser R = 108 kre/cM?, cpeiHeKBa-
paTHyecKoe OTKIOHEHHEe G =6,2 Krc/cMm’, morpel-
HOCTh m3Mepenus 1 %.

3 Bapuant. CpenHee 3Ha4YEHHE TpeJiena Mpod-
HOCTH TIPY C)KaTHH COBIAJIAET C CEPEANHON OIS JI0-
mycka u cocTaBiser R = 112,5 kre/cM?, cpeqiHeKBai-
paTHdecKoe OTKIOHeHHe G = 4,1 Krc/cM?, morper-
HOCTb cpenicTB u3mepenus 1 %.

Pacimpennast HEONPEAETEHHOCTh Pe3yIbTaTa
HU3MEPEHMS OTIPEACIAETCS BRIPaKEHHEM
U(X;)=ku.(X;) (2)
rae k — ko3 QUIMEHT OxBaTa, paBHBIA k=2 mpu
P=0,95; u.(X;) — cymMmmMapHas HEOIIPEAEIECHHOCTD,
ompezenasieMast BbIpaKeHHEM

2 2

”c(Xi):\/”A(Xi)"'”E(Xi) 3)
rae u (X;) — crapgapTHas HEOIPEIEIEHHOCTh 110
TUany A; u ; (X;) — cranapTHas HEONPENLICHHOCT

o tuny b

Pacyernbie ¢opMyJsibl sl ompeAeIeHus!
CTAHJAPTHOI HEOoNPeaeJEHHOCTH 110 TUIIY A U 10
Tuny b umeror Bujg

o tumy A
n
N2
2 (x; —x)
=1
up (X =\ — 4)
o tuny b
AX;
up(X;)=—= )

3

PesynbraThl pacdera npuBeneHs! B Taduuie 1.

Tabnuya 1
3HayeHUN HeonmpeaeTeHHOCTH 3MePeH sl MPU OLleHKe MPOYHOCTH KUPNHYa

Ne Cpennee Crannaptaas | CranaapTHas He- CyMmMapHas Pacuupennas R, +U
Bapu- | 3Ha4cHHE, Heornpee- OIPEJIeTIEHHOCTh | CTaHAapTHas He- Heornpe/eseH-
aHTa Kre/cm? JIEHHOCTb 110 1o tumy b, ONPEJEIIEHHOCTb, Hoctb U(R)

Iy A, u, (R)xre/cm’ u, (R)xre/cMm
u,(R), krc/cm

1 111 53 0,641 5,33/4,8 10,66/9,6 111 £10,66

2 108 6,2 0,624 6,23/5,768 12,46/11,53 108+12,46

3 112,5 4,1 0,65 4,15/3,68 8,3/7,3 112,5£8,3

Ipumeuanue. Han uepToif IpUBEIEHb 3HAY€HUS HEOTPEIETIEHHOCTH, KI¢/cM2, TIOZ 4epToi — B %.

PesynbTaThl pacdera CBHJICTENBCTBYIOT, YTO,
€CIIM MPOIIeCC TPOU3BOJICTBA HAXOMUTCS B COCTOS-
HUU CTATUCTUYECCKON YIPaBIsieMOCTH, T.€. CTaOWIICH
(3 BapuaHT), TO C YIETOM HEOMPEICICHHOCTH U3Me-
peHus Mapka kuprmmda octaercst paBaoi 100. Ilpu
HecTabuibHOM TIporiecce (1 u 2 BapuaHT) C yBelu-
YeHUEM 3HAYCHHS CTAHAAPTHON HEONpPEeAeTIeHHOCTH
MO THITY A pelieHre KOHTpoliepa O WaeHTH(GUKAIUH

Mapku kuprnda 100 MoxkeT ObITh OIuOouHbIM (2 Ba-
pHAHT), T.K. 3HAYEHHE MPOYHOCTH MPH CXKATUH MO-
JKeT ObITh PaBHBIM R = 95,54 krc/cm?

BuiBoabl. Takum 00pa3om, CTaTHCTUYECKH CTa-
OWUJIBHBIA ¥ BOCIIPOM3BOJMMEIH MPOIIECC MO3BOISIET
MOBBICHTH JIOCTOBEPHOCTH KOHTPOJISI KayecTBa Mpo-
JOYKIUH 1 M30eXKaTh OMMOOK MPH MPHHATHH pPellle-
HUS 0 OPaKOBKE MPOLYKIHH.
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Hcmounuk ¢punancuposanus. I ocyoapcmeen-
Has npoepamma Poccutickoii @edepayuu «Pazeu-
mue Hayku u mexuonoeuuy na 2013-2020 200ui,
Ipoepamma hyHOaMenmanbHbiX HAYUHBIX UCCTEO0-
sanuil 2ocyoapcmeennvlx akademutl Hayx Ha 2013-
2020 200vl, 6 pamxax Ilnana gynoamenmanvhvix
HayuHvlx uccredoganuti Muncmpos Poccuu u PA-
ACH, mema 7.5.1.
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QUALITY CONTROL OF CONSTRUCTION MATERIALS AND PRODUCTS TAKING
INTO ACCOUNT THE MEASUREMENT UNCERTAINTY AND STABILITY
OF THE PRODUCTION PROCESS

Abstract. The following data is provided: condition of production process of preparation and measure-
ment uncertainty, which affects the decision-making on product's suitability. The example of brick production
reveals that decision to accept batch of bricks with the measurement uncertainty under unstable condition of
the production process may be erroneous. Three options of brick's type 100 production process condition are
considered. The first option- mean value of compressive strength does not coincide with the middle of the
tolerance field, the production process is characterized as unstable. The second option- mean value of com-
pressive strength does not coincide with the middle of the tolerance field, it is characterized by a large scatter
in the parameters in comparison with the first alternative and is characterized as unstable process. The third
option- mean value of compressive strength coincides with the middle of the tolerance field, it is characterized
as stable and reproducible process. It is defined, if the production process is in statistical control (stable)
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taking into account the measurement uncertainty, the type of brick remains equal to 100. If the production
process is unstable with an increase of type A standard uncertainty value, the controller’s decision to identify
the brick type 100 can be erroneous. Statistically stable and reproducible process improves the accuracy of

quality control and avoids mistakes making decision to reject the product.
Keywords: measurement uncertainty, control, reliability, statistics.

REFERENCES

1. GOST R 54500.1-2011/ISO Guide / IEC 98-
1:2009 Uncertainty of measurement. Part 1.
Introduction to the guide to wuncertainty of
measurement.

2. GOST R 54500.3-2011/I1SO Guide / IEC 98-
3:2008 Uncertainty of measurement. Part 3. The
guide to the expression of uncertainty in
measurement.

3. GOST R 8.736-2011 state system for
ensuring the unity of measurements (GSI). The direct
measurement repeated. Methods of processing the
measurement results. The main provisions.

4. Loganina V.I. Organization of statistical
acceptance quality control of building products and
structures. Construction materials, 2008, no. 8, pp.
98-99.

Received in July 2018

Information about the author

5. Loganina V.I. On the issue of regulation of
technological processes of concrete production.
Izvestiya Vysshikh Uchebnykh Zavedenii. Building,
2009, no. 3—4. pp. 42-45.

6. Loganina V.I., Uchaev T.V. On the issue of
the quality control system at the enterprises of the
construction industry. Regional architecture and
construction, 2010, no. 1, pp. 31-33.

7. Loganin V.I. Khrustaleva B.V. The statistical
office of the production of construction products.
East-European journal of advanced technologies,
2013, vol. 1, no. 3. pp. 65-67.

8. Loganina V.I., Kruglova A.N., Davydova VA
O. Evaluation of the reliability of control of building
materials and products, taking into account the
stability of the process of production. Izvestiya
Vysshikh Uchebnykh Zavedenii. Building, 2013, no.
7 (655), pp. 77-83.

Loganina, Valentina I. DSc, Professor. E-mail: loganin@mail.ru. Penza State University of Architecture and Construc-

tion. Russia, 440028, Penza, st. Herman Titov, 28.

Milkina, Alena S. Postgraduate student. Belgorod State Technological University named after V.G. Shukhov. Russia,

308012, Belgorod, st. Kostyukova, 46.

I[J'[H HUTHPOBAHUA:

Jloranmna B.U., Munbkuna A.C. KoHTponb KadecTBa CTPOUTENBHBIX MaTepHANOB M M3JIEMUN C yUEeTOM He-
OIPEIETICHHOCTH U3MEPEHUS M CTAaOMIIBHOCTH TEXHOJIOTHYECKOT0 Mporecca mpoussocTsa // Bectauk BI'TY
um. B.I'. llyxosa. 2018. Ne10. C. 6-9. DOI: 10.12737/article_5bd95a6fa953e6.23106620.

For citation:

Loganina V.I., Milkina A.S. Quality control of construction materials and products taking into account the
measurement uncertainty and stability of the production process. Bulletin of BSTU named after V.G. Shukhov,
2018, no. 10, pp. 6-9. DOI: 10.12737/article 5bd95a6fa953¢6.23106620.




