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Y10CKOHA/IEHHS MeTOly BU3HAYEHHSA AKOCTI
Jako(dapOoBUX MOKPUTTIB

HaujoHarnbHul aepokocmiyHul yHisepcumem im. M.€. XKykoecbko20
«XapkiecbKul asiauitiHul iHcmumym»

MpoBeneHo aHani3 NoKasHUKIB SIKOCTi, BUSIBNIEHO HEAOMIKN MeTOAY OLIHKM SKOCTi nakogapboBumx
MaTepianiB. 3anponoHOBaHO 3MiHM B MPOBEAEHHI Bi3yanbHOI OLiHKM SIKOCTI NakogapboBumX
mMatepianis.
Knro4voei cnoea: nakogapboBe MNOKPUTTHA, OLIHIOBAHHSA KiNbKOCTI TPILWWH, PO3MIp i CTymMiHb
PYWHYBaHHSI, PO3TpiCKyBaHHs 6e3 BUAOINEHOr0 HanpsiMKy, pPO3TPICKYBaHHA 3 BUAINEHUM
HanpPAMKOM.

BcTyn

3 koXXHMM pokoM Ao JI®M i noKpuTTiB Ha iXHi OCHOBI CTaBnATb Bce OinbLu
XKOPCTKi BUMOIM y 3B'sI3KY 3 NOSABOK HOBMX TEXHOMOFN Y NPOMUCIIOBOCTI, OYAiBHUUTBI 1
POpMYyBaHHAM Cy4YaCHUX E€CTETUYHUX CMakiB Yy croxusaya. Lle cTocyeTbcs piBHOM
MIpOK0 SIK 3aXUCHUX, TaK i AeKopaTUBHUX BIACTUBOCTEN MOKPUTTIB, SKIi BU3HAYaKOTbCS
i3MKO-XiMIYHMMW NOKa3HMKaMM BCiX KOMMOHEHTIB nakodapboBoi peuenTypu i, B nepLuy
yepry, NNiBKOyTBOpPOBaYa i NirMeHTy. 3HA4YHO 3MIHWMTM BRACTMBOCTI MOKPUTTIB MOXHa
xiMiyHOO Mopaudikauieto abo BBeAEHHsM iHWOro (kK npasuno, 6inbl BMCOKOrO 3a
BapTICTIO) NNiBKOYyTBOpPHOBaYa.

KoHTponb AKOCTi emanen 3AiNCHIOETLCHA i3 3aCTOCYBaHHAM  (Pi3UKO-XIMIYHUX,
MEXaHIYHUX, ManApHO-TEXHIYHUX, HATYPHUX | NPUCKOPEHUX MeToAdiB BuUNpobyBaHb
TEXHOMOrYHMX, 3aXMCHUX | AeKOpaTMBHUX BnacTuBocTen nakodgapboBux martepianis i
nokpuTTiB [1].

OAHMM i3 HaMBaXNMBILWINX €CTETUYHUX BIIAaCTMBOCTEN NakogapboBnx maTtepianis
€ X 30BHILLHIN BUrNSA4, a NOKPUTTA Ha OCHOBI JI®M noBWHHI BONOAITM AEKOPATUBHOK
npvBabnumeicTio i 3Gepiratu il npu ekcnnyaTauii.

HagivHicTe nakogapboBOro MOKPUTTS XapaKTepU3yeTbCA  OOBrOBIYHICTIO i
PEMOHTOMNPUAATHICTIO.

[10BroBiYHICTb sIKiCHMX NakoapboBMX NOKPUTTIB 3HAYHOK MIpOK 3aneXuTb Big
BMNMBY COHSAYHOrO CBiTfa, Tenna i Xxonody, BOSMOrK, arpecuBHUX CcepenoBuL,
MEeXaHIYHUX HaBaHTaXeHb, OakTepin, rpumbkie Ta iH. [lig BANMBOM UUX YUHUKKIB
NOKPUTTA BTpavaloTb €nacTUYHICTb, 3HWXYETbCHA X MIUHICTb, BOHW PO3TPICKYHOTbCS,
nyLwaTbCs i HapeLUTi NOBHICTIO PYNHYIOTLCS.

[epxaBHi cTaHOapTW pernaMeHTylTb MNOKa3HUKW  SKOCTI  AnA  pigkux
JIOM - XimiyHi (BMIiCT OCHOBHOI PEYOBMHMU, OKPEMUX KOMMOHEHTIB, HENETKUX | NETKMX
pPeYoBUH, BOOOPO3YMHHUX COren, BOAW, 305K, KMCMNOTHe uYmcno pH Ta iH.), disnko-
XiMiYHi (LWiNbHICTb, B'A3KICTb, TPMBANICTb BUCUXaHHS, MOKPUBAHICTL), ManapHO-TEXHIYHI
(3acMmiveHicTb, CTyniHb  nNepeTupaHHsd, pPO3NuB) |  MOKPUTTIB Ha  OCHOBI
JIOM - pekopaTuBHi (konip, 30BHIiWHIN BUrNag, 6nmck), @isnko-mexaHivHi (agresis,
TBEPAICTb, €NacTUYHICTb, MIUHICTb NPWU pPO3TAryBaHHi i BUrMHI, ygapHa MiUHICTb,
3HOCOCTINKICTb), 3axXMUCHIi (CTINKICTb A0 aTMOCepHNX BNAMBIB, CBITNOCTIMKICTb, CTINKICTb
00 nepenagy TemnepaTtyp, TepMO-, MOPO30-, TPOMIKOCTINKICTb), ManApHO-TEXHIYHI
(3paTHicTb wWwnidyBaTucsa i nonipyBaTUCS), €NeKTPoi3onAuiiHi (ENEeKTPMYHA MIlHICTb,
AMTOMUIN OB'EMHMI €NEKTPUYHUIA ONip, TAHreHC KyTa AienekTPU4HMX BTpaT ), XiMiyHi
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(CTiMKiCTb OO BNAMBY KUCIOT, NYriB, arpeCcMBHUX rasis, Bogu, macna, 6eH3nHy, MUIbHOTO
PO34MHY, EMYIbCIN Ta iH.).

Y 3B’d3Ky 3 nignucaHHsaM yrogu npo acouiauito 3 €C YkpaiHa B3sna tBepaun
KypC Ha BMpOBaMKEHHSA | aganTauito, Ginbll XXOPCTKIWMX i HOBIWUMX €BPOMNENCHKMX
cTaHgapTiB | HOPM.

OgHuM i3 mMeToaiB ouiHOBaHHA AKOCTI nokputTiB JI®M € meTon ouiHtoBaHHSA
KiNTbKOCTI TpiwmH, onncaHum B 1ISO 4628-4 [2].

MeToga, 3a3HayeHun B ISO 4628-4, nae nuwe 3aranbHy (ONUCOBY) KApTUHY CTaHy
nakodapboBOro NOKpUTTS, NPOTE HE BU3HAYaE YiTkux napameTpis JIOM.

OUiHIO4M KiNbKICTb TPILLMH WASXOM NOCUNaHb Ha Tabn. 1 i BUKOPUCTOBYOUM 5K
npuknagm puc. 1 abo 2, 3anexHo Big TUMNYy po3TPiCKyBaHHS.

Ha pucyHky 1 nokasaHO po3TpicKkyBaHHs 06e3 BMAINEHOro Hanpsmky, a Ha
pUC. 2- PO3TPICKYBaHHSA, AKEe MEPEBaXHO Mae HaMNpPAMOK, WO BMHUKAE Ha MOBEPXHSX
TMNYy OepeBa («aHi30TPOrMHMX» NoBepxHsxX). Moxnmei 1 iHWI oopMK PO3TPICKYBaHHS,
NpOTE MPUHLMNKN OLHIOBAHHA BEMWYUH 3anunLIaloTbCA TakUMM X.

ot

Kimericts (wiasmicts) 1 Kinsricrs (minsuicrs) 2 Kinericts (mitbsicTs) 3

h_

Kinekicts (minenicTs) 4 Kinericre (miasaicrs) 5

Puc.1. Po3TpickyBaHHA 6e3 BUAiNneHOro Hanpsmky

Tabnuusa 1
Cxema nokasHuKiB AN NO3HAYEHHS KiflbKOCTi TPILLMH
MNokasHuk KinbKicTb TpiLLWH
0 Hi, ToOTO BiACYTHICTb BU3HAYEHMX TPILLMH
1 Ayxe mano, To6To HeBenuka, TiNbkWU B Manomy CTyneHi

BM3HAYAETLCS YNCNO TPILLMH

Mano, To6T0 HeBenvka, ane gyxe 6arato TpilmH
[MomipHe yncno TpiLLnH

3Ha4yHe YMCro TPILLMH

LUlinbHa cTpyKTypa TPiLmH

G wWiN
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Kiapricre (mitemicts) 1 Kitsricts (minericTs) 2 KizericTe (mitenicTs) 3
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Kigexicrs (mitenicTs) 4 Kissxicre (misemicts) 5

Puc. 2. PosTpickyBaHHSA 3 BUAINEHUM HaNpsAMKOM

Akwo ue obymMoBEHO, BUKOHYIOTb OLIHKY CepefHbOro po3mipy TPILWWMH 3rigHO 3
Tabn. 2

Tabnuuyga 2
Cxema nokasHukiB Ana no3HavdeHHa po3Mipy TPILLWH
MokasHuk Po3amip TpimHn
0 Hesugmma npu 36inbLlueHHi x10
1 Buauma Tinbkn npu 36inbLueHHi x10
2 Jlegb BMAUMMA 30pOM 3 HOPMAIIbHOK KOPEKLIED
3 FACHO BUanmMa 30poM 3 HOpMasibHOK KOPEKLIED
4 Benuki TpilumMHN 3a3BmMYan 3 LUMPUHOK A0 1 MM
5 Hyxe Benuki TpiwKWHKM, 3asBuMyan 3 LUMPUHOKD
Ginbwe 1 mm

Axkwo B obnacTti BunpobyBaHb CNOCTEPIralTbCs TPILMHU Pi3HUX PO3MIpIB, TO SK
MOKa3HUK PO3Mipy TPILMH HaBOAATb HaAMGINbLWKWA PO3MIp, WO 3YCTpiYaeTbCA AOCUTb
yacTo, Wob BBaXaTUCs TUNOBUM.

AKWO ue MOXIMBO, BKa3ylTb MUOMHY PO3TPICKYBaAHHA LUNAXOM MOCUMAHHA Ha
TOW PiBEHb CUCTEMMW MOKPUTTH, HA KUK NPOHNKAOTb TPILLMHN.

Po3pi3HA0Tb TP OCHOBHUX TUMU PYNHYBaHHS MOKPUTTIB TPiLLMHAMU:

a) MOBEPXHEBi TPIWMHKN, WO HEe NPOXoAATb MOBHICTIO 4Yepe3 BepxHin Lwap
NOKPUTTSA (TOBTO YTBOPEHHSA CiTKW);

b) TpilwWmMHN, WO NPOXOAATb Yepes BEPXHIN Lap NOKPUTTSA, ane He 3adinarTb HUXKHI
Lapu NOKpUTTS;
C) TPILLMHN, WO NPOXOAATb Yepes BCIO CUCTEMY MOKPUTTS.
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PesynbTatn BkasyTb, K Y HAacTynHOMY BUMSAl, UMAPOBI MNOKA3HUKN KiNbKOCTI,
i, AKWwWo ue o6ymMOBMNEeHO, PO3MIpiB TPIWMH, CRIMbHO 3 [MWOMHOK  TPILWMH:
PO3TPiCKyBaHHSA; NO3HAYEHHA TPIWMH 2 (S3) bl, ge 2- KinbKiCTb TPIWMH( BigNOBIAHO A0
Tabnuui 1), 3-po3mip TpiwmH (BignoBigHO Ao Tabnuui 2), b- rnybyMHa NPOHUKHEHHS
TpiwmHKM B JIOM[2].

Ansa Ginbl YiTKOro po3yMiHHA CTaHy nakodapboBOro NOKPUTTA AOPEYHO BBECTU
YMCIIOBI NOKa3HMKN NapameTpiB SOCHiILKEHHS.

Tak, WiNbHICTb TPIWWH ONA KOXHOro MOKasHWKa po3Mipy TPIWWH MOXHa
po3paxyBaTu 3a (opMyIio

Ai = (1)

Xi
ae S-nnowa 3paska, Lo AOCNIMKYETbCS; Xx;-KiNTbKICTb TPILLWUH KOXHOrO NoKa3sHuKa.
Mpote ISO 4628-4 po3MexoBye TUNU PYWNHYBaHHS MOKPUTTIB TpiwMHaMu, uUe
TaKOX MOXHa BpaxyBaTun B opmyni

S
B: = —_, 2
=5 2)
Ae S- nnoula 3paska, Wo AOCHIMKYETbCS; ;- KINbKICTb TPILLMH KOXXHOIO NoKasHvKa ans j
TUNY PYVHYBaHHS.

Tak, Hanpuknag, Ans Neplioro nokasHuWka pyrMHyBaHHA MoOxe OyTn Tpu Tunu
PYMHYBaAHHSA, 9Ki MOXHa po3paxyBaTu 3a oopMynamu:

B1:x—m; 3)
By =1 )
By == (5)

UiTke po3mexyBaHHA MOKa3HMKa PO3MIpYy Ta CTYNeHs pyWHYBaHHA LAacTb 3MOry
Ginbw 4iTKO | OOG'€EKTMBHO BU3HAYUTM CTaH nakodapbOBOro MOKPUTTA | SAKICTb
nakocapboBoro martepiany.

Ana pi3HMX TuNiB CNoXuBayiB MOKa3HUKM PO3MIpy Ta CTYMEHA PYWHyBaHHS
MOXyTb OyTW pisHuMK. [Ons Aesknx ChoXuBadiB BanuMBi nuwe Oeski CTyneHi
pynHyBaHHA abo ix giana3oH. [Ing uboro mMoxHa 3actocyBatu opmyry (6) Ha OCHOBI
SIKOr0 BM3HA4YalOTb TPILWMHW NEBHOrO Aianas3oHy MOKasHWKa po3Mipy Ta MNeBHOro
AianasoHy TNy pyrnHyBaHHS.

S

5
Yi—o Xij

Cij = (6)

BaxxnmeBum nokasHMKOM AKOCTI nlakopapboBOro NOKpUTTA € CTiKKICTb MOro o Aji
arpecuBHmux cepefosuw, Ta atmocdepu. BunpobyBaHHS Ha CTINKICTb arpecuBHUX
cepegoBuly, 3aincHioeTbea  BignosigHo o [OCT 9.403-80, a BunpobyBaHHS Ha
aTMmocdepocTivKicTb BigbyBaeTbes 3rigHo i3 FTOCT 6992-68.

Y TOCT 6992-68 onucyeTbca MeTo[, iMiTyBaHHS MPUCKOPEHOro BfMBY NOroAHNX
YMOB Ha MOBEPXHIO 3 NakodapOboBMM MOKPUTTAM, LLO AAE 3MOry He 4YekaTu MOBHOro
nepiogy BNMMBY aTMOCGEPHOro cepegoBuula Ha OO0’ekT, WO Jocnigxyetbca. Ons
NPOrHO3yBaHHS NOABN HOBUX TPILLUWH AEAKUW nepiog MOXHa 3actocyBaTu oopmyIny

103



OTKpbITbIE MHPOPMALIMOHHbIE N KOMIMbLIOTEPHbIE MHTErpMpoBaHHbIE TexHonornm Ne 80, 2018

= BuwPy, @)

BijBHH
A€ Bjj(n)- i-1 NOKa3HMK PO3MIPY TPILLMHK j CTYNEHs1 pyWHYBaHHS Yepes nepioa n,
B;j- NOYaTKOBUIA MOKa3HWK i PO3MIpY TPILLMHN j CTYNeHs pyWHyBaHHA, n — 4ac
eKkcnnyaTadii; T-po3paxyHKoBUIW nepioa.

BucHoBKU

[MpoaHanizoBaHO CTaHOAPTM | OCHOBHI MOKA3HWKM, SAKI BNAMBaAOTb Ha SKICTb
nakogap6boBoro nokpuTTa. 3anpornoHOBAHO BAOCKOHANEHHA METOAIB, WO HaBedeHi B
ISO 4628-4, wo pawTb 3MOry nepertu 3 SKICHOI OLIHKA SAKOCTi [0 KiNbKICHOI.
3anponoHoOBaHO MeTOA MPOrHO3yBaHHA MOSIBU HOBMX TPILWMH HA OCHOBI iMiTyBaHHS
MPUCKOPEHOro BNANBY NOrOAHMX YMOB Ha nakogapboBe NOKPUTTS.
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2. ISO 4628-4 Paints and varnishes — Evaluation of degradation of coatings —
Designation of quantity and size of defects, and of intensity of uniform changes in
appearance — Part 4: Assessment of degree of cracking .

Moctynuna B pegakumio 18.06.2018

| mproving of the Quality Paint System Deter mining M ethod

The analysis of quality indicators was carried out, deficiencies of the estimation
method of of the paint system quality were revealed. The proposed changes in the
visual assessment of the quality were proposed.

Keywords: paint system, estimation of the number of cracks, size and collapse of
fracture, cracking without a dedicated direction, cracking with a dedicated direction.

YcoBepuieHCTBOBaHNE METO/1a ONpe/IeJIeHUs1 KAa4eCcTBA
JIAKOKPACOYHBIX NOKPBITHIA

MpoBeaeH aHann3 nokasaTternen kKa4yecTBa, BbiABNEHbl HEJOCTaTKN MeToa OLIEHKU
KayecTBa NakoOKpaco4Hbix MaTepuanos. [lpeanoxeHbl WU3MEHEHUS B NPOBEAEHUM
BM3yaribHOM OLEHKM KayecTBa TakoKpaCOYHbIX MaTepuarnos.

Knoyeeble cnoea: nakoKpaco4yHOEe TMOKPbITUS, OLEHKA KONMMYEecTBa TPELLUVH,
pasMep K cTeneHb paspylleHusi, pacTpeckuBaHne 0e3 BblAENEeHHOro HarnpaereHus,
pacTpeckmBaHue C BblAeNeHHbIM HanpaBreHnem.
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