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MICTUTb  MOMWHaNbHWIA  MaTepian i Cnony4HUn
maTtepian, KOTpUA  KOHTaKTye 3 MOMMHanNbHUM

mMaTepianom. CrnonyyqHui matepian i nornuHansHuRn
MaTepian TepMiYHO 3B'A3aHi, TaKk WO CNonyYHWUA
mMaTepian i nNornMuHanbHWIA MaTepian yTBOPKWTbE Mk

coboto wap 3MiyBaHHA. 3  MOMMMHaNbHUM
MaTepianoM KOHTaKTye HeMpPOHUKHUA AnA  piguHA
maTepian. CnonyyHuii MaTepian Mae Macy Ha
oAvHULO nrowi B iHTepBani Big 4 /M2 Oo nopsiaky
100 r/M%; a nUCTOBWIT MaTepian Mae edeKTUBHICTb
cbopMyBaHHs NamiHaTy npuHaimHi 10 /M2,
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Onuc BuHaxony

BuHaxig crocyeTbcs CTiKMX OO pPO3pi3yBaHHS i NOMMMHaNbHUX FIMCTOBUX MaTepianis, aki 3gaTHi 3axucTtutm
Hecy4y NOBEPXHIO Bif pi3HMX NpeameTiB Ta/abo peyoBMH, PO3MILLEHMX Ha Hil, abo HaBnaku 3axucTUTK Ui npegmeTy i
pevoBMHU. KpiM TOro, AaHWiA BUHaxig CTOCYETbCA TaKUX CTIMKMX [0 pPo3pisyBaHHS | MOMMMHaNbHUX JIMCTOBUX
mMaTepianie, aki 3gaTHi TakoX nornuHaTh i/fabo yTpumyBaTW pisHi pigWHKU, KOTpI MOXYTb OyTW npuHeceHi abo
BUAINEHI LMMK Pi3HUMKW NpegMeTaMn Ta/abo peqoBMHaMU, Ta 3axXULLETU HECYYY NOBEPXHIO Big LUX piguH.

InctoBi matepianu, siKi BUKOPUCTOBYIOTLCS ANS 3aXUCTy npeameTiB abo peyvoBMH Big Hecy4oi noBepxHi Ta/abo
3aXMCTY Hecy4umx NoBepPXOHb BiA npeameTiB abo pe4voBMH, LUMPOKO BigoMi. Taki maTepiany MoOXHa 3acTocoByBaTW 3
MeTolo 3abeaneveHHs NOCTINHOro 3axuUCTy, arne 4acTo iX 3aCTOCyBaHHSl BUKNMKaHe cuTyaluieto abo HeobXigHIcTo, | BOHM
NOTpPiBHI Ta BUKOPUCTOBYHOTLCSA NULLE NPOTArOM OGMEXeHOro Yacy, Micnsa Yoro Bif HUX 3BINbHAOTHCS.

OpHUM i3 3aranbHUX BUNaaKiB BUKOPUCTAHHA TakUX JIMCTOBUX MaTepianiB € NpUroTyBaHHA Xap4oBWX NPOOyKTiB Ans
CNOXMBAHHSA, HanNpuKnag, NPUroTyBaHHa NeBHUX M'ACHUX NPOQYKTIB ANa TennoBoi obpobku. Y LUboMy BUNaAKy 3aXWCHI
NNCTOBI MaTepiany MoXyTb 3abe3neunTn NOABINHY 3aXUCHY (PYHKLKO: 3aXUCTUTU Xap4OoBUI NPOAYKT BiO 3abpyaHeHHs
Ta iHWoro ncyBaHHs 3 BOKy Hecy4yol NOBepxHi, Hanpuknag, NpunaBka, a TakoX 3aXWCTUTKU Hecydy MOBEPXHIO Bif
3abpyaHeHHs KpoB'l0, BOAOK Ta iHWMMMW piAMHaAMMK i pPeYOBMHAMM, MPUCYTHIMU Ha MOBEPXHi XapyoBOro MNpPOAYyKTY.
3axucHi NMCTOBI MaTepiany MOXyTb TaKoX 3axXUCTUTU HeCydy NOBEPXHIO Big hisM4HOrO NOLWKOMKEHHS, Hanpuknag, Big
yaapy roctpuMm npegmeTtom abo pisanbHUM 3acobom, TakuMm, K Hik abo cikad, KOTpi BUKOPMCTOBYHOTbLCH B NpOLEC
NPUroTYBaHHS Xi.

3a3Buyan, cnoxmBad CTUKAETbCA 3 NapafjokcoM npu BMGOpI BignNoBigHOrO NMMCTOBOro Matepiany, SKUA MOXHa
BUKOPUCTATK Y nogiOHOMY BUMNagKy NpuroTyBaHHs Ti. JIncToBi maTepiany, Wo MawTb BiQHOCHO BMCOKY MOIMUHaNbHY
30aTHICTb, Hanmpuknag, maTtepianv Ha OCHOBI manepy, TUNOBO Mario CTiiKi O CiMeHHsi, i B TOW ke 4ac marepianu,
AKi BiQHOCHO CTiliki OO pO3pi3yBaHHsA, Hanpuknagd, MrIacTUKOBI JIMCTOBI MaTepianu, MakloTb BiQHOCHO HU3bKY
nornuHanbHy 30aTHICTb. [HWWUM Hegonikom NMCTOBMX MaTtepianiB, siki MaloTbh BiHOCHO BUCOKY MOMMMHanNbHY 30aTHICTb,
€ Te, WO Micna BUKOPUCTAHHSA BaXKO MPOBOAWUTM X caHiTapHy obpobky, abu ybepertn Bio 3abpyOHeHHSI Xap4oBy
CUPOBWHY, KOTpa HacTyMHOK KOHTaKTye 3 UMM JIUCTOBMM MaTepianoM. YacTkoBo Le Moxe OyTu pesynbTaTom po3pisis,
3pobrneHnx y NUCToBOMY MaTtepiani, siki He MOXyTb OyTW nerko BUYULLeHi Yepe3 NornuHaneHy npupogy JIMCTOBOro
mMaTepiany.

BignosigHo, 6yno © 6axaHo 3anponoHyBaTW JSIMCTOBUA MaTepian, SiKWA Mae i BiQHOCHO BWUCOKY MNOMMMHarbHY
30aTHICTb, | BIQHOCHO BUCOKY CTIMKICTb OO pO3pi3yBaHHs, a TaKOX € BiQHOCHO TOHKWMM, FIEMKMM i FHyYkuM, abu Big
HbOro MoXHa Byro nerko no3dyTuca. BaxaHo Takox 3anpornoHyBaTW Takui MaTepiarn, Sk MaB 61 | BUCOKY CTIiWKICTb
[0 CiYeHHS.

Kpim Toro, 6yno 6 6axaHo 3anponoHyBaTh TakUi NUCTOBUIA MaTepian, kWi Npyu TpuBanoMy TepMiHi noro criyxéum
MOXe BMWIOTOBISATUCH HACTIMbKM Nerko i €KOHOMIYHO BMWrigHO, Wo6 nicns BMKOPUCTaHHSA Big HbOrO MoxHa ©Oyno
3BiNbHUTUCSH, @ AN NoAanbLIOro BMKOPUCTaHHA B3ATW HOBUW He3abpyAHeHUN NUCTOBWUIA MaTepian. fAk Hacnigok, ue
nigBuwye 6e3neky KiHLEBOro CroXvBada i MoXe BiABEpHYTU MOLUMPEHHS LWKIANMBMX 3abpygHeHb Ha He3abpyaHeHi
Xap4oBi NpogyKTH.

[aHuii BrHaxig crocyeTbes GaraTolinboBOro MMCTOBOro Matepiany, sk MiCTUTb MOMMMHaNbBHUIA MaTepian, Wwo Mae
BEPXHIN LIap i HWXHIO NMOBEPXHIO. BepxHii wap sBnse cobo 3MillyBaHHSA MOrMMHAaNbHOro mMaTtepiany i cyuinbHoro
nicTa crnony4Horo matepiany. 3 HUXHBOK MOBEPXHEI KOHTaKTye Marepiar, HeMmpOHUKHUA Ana pignHu. CnomydHuin
maTepian Mae Macy Ha oAvHWLI0 Nrowyi B iHTepeani Big 4r/m2 oo 100r/M2, a NMCTOBMIA MaTepian Mae edeKTUBHICTb
chopMyBaHHst NamiHaTy npuHainMHi 10r/m2.

[aHuii BUHaxig CTOCyeTbCsl Takox GaraTouinboBOro NIMCTOBOro Matepiany, sk MiCTUTb MOrMMHaNbHUA MaTepian,
WO Mae MPOTUNEXHI neplly i Opyry NOBepXHi, HEMPOHUKHUWA MaTepian, KOTPWMI KOHTaKTye 3 MepLUO NOBEepXHero
MormMHanbHOro Martepiany, Ta CMOMYYHUI MaTepian, KOTPMW KOHTAaKTye 3 ApYrol MOBepXHel MNOrnuHanbHoOro
mMaTtepiany i hopMye B MiCLi KOHTAKTY Liap 3MillyBaHHsA. JIMCTOBMIN MaTepian Mae epeKkTUBHICTb NOrMUHAHHS NPUHaKMHI
nopsiaky 0,2, edbeKTUBHICTL (hopMYBaHHS namiHaTy npuHaimMHi 10r/M?2 i CTiliKICTb [0 po3pidyBaHHs NpuHaimMHi 30Krc/cm.

[aHWii BUHaXiO CTOCYETbCS TaKOX MOMMMHANBHOMO, CTIMKOro 4O po3pi3yBaHHS i CTIMKOro OO CiYeHHs BUpOOY, Lo
MICTUTb NNCTOBUIN MaTepian. JINCTOBUIA mMaTepian Mae CTiiKiCTb A0 po3pidyBaHHA npuHanmHi 30krc/cm, edpeKkTUBHICTb
NOFMWUHAHHSA NPUHARMHI 0,2 | edheKTUBHICTb (hOPMYBAHHA MamiHaTy NpuHaiMHi 10r/M2,

HesBaxatoun Ha Te, Lo ONUC BMHAxody 3aBepLUyeTbCs POPMYro, B SIKi AOKNaAHO 3a3HadveHa i YiTko 3asiBreHa
Moro CyTHiCTb, AaHWW BWHaxig, SK ragaetbcsi, Oyde Kpalle 3po3yMinMM 3 HWXKYeHaBegeHoro onucy, Lo
CYNpOBOOXKYETbCS iNtoCTpaLiamMu, e OAHAKOBUMKW HOMepamMu1 No3uLiin No3HavyeHi OQHaKoBI eneMeHTu i ge:

®ir.1 - nonepeyHnii NEpeTUH CTINKOro A0 PO3pi3yBaHHSA i NOrMMHarbHOro GaraTouiniboBOro fIMCTOBOro Matepiany
3rigHO 3 AAaHUM BMHAxXoOoM;

®ir.2 - BM4 y NNaHi TMNOBOro Cnosly4Horo martepiany, Wo BUKOPUCTOBYETLCA B AAaHOMY BUHaxXoAi;

dir.2a - nonepe4YHNn NEPETHMH CNOSYYHOro MaTepiany, BUKOHaHWIA Y34oBXK NiHil 2a-2a Ha Pir.2;

@ir.3 - BMA y NNaHi TMNOBOro NOrNNHaNsHoOro Matepiany, Lo BUKOPUCTOBYETHCS B A@HOMY BUHAxXoA;;

dir.3a - nonepeYHNin NepeTrH NornMMHanbHOro MaTepiany, BUKOHaHWI y30oBX NiHil 3a-3a Ha Pir.3;

dir4 - Bug y nnaHi TMNoBol KoMOGiHauii 3B'a3aHMX | 06'egHaHMX CnonydYHoOro MaTepiany i nornuHanbHoro
mMaTepiany 3rigHo 3 AaHUM BUHaxXo4oM;

dird4a - nonepeqvHUn NepeTMH 3B'A3aHMX | 0b6'egHaHMX CROMyYHOro MaTepiany i normuHarnbHOro marepiany,
BUKOHaHWM y3noBx niHil 4a-4a Ha Pir.4;

®ir.db - 36inbweHnii Bua komGiHauii 3B'A3aHKMX | 06'eAHaHMX CMOMyYHOro martepiany i nornmuHanbHoro mMatepiany

4-
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B obnacti 4b Ha ®ir.4;

dir.5 - nonepeYHUn NepeTuH HeaB'a3aHnX | 06'eQHaHNX CNOMy4YHOro MaTepiany i NornMuHanbLHOro Martepiany;

dir.5a - 36inbweHn BMA He3B'A3aHMX | 06'eQHaHNX cnofy4yHoro MaTepiany i NornMuHanbHoro mMatepiany B obnacTi
5a Ha dir.5;

dir.6 - BMA y nnaHi TMNOBOrO Mpouecy BWIOTOBMIEHHS CTIMKOrO [0 PO3pi3yBaHHS i MOMMMHarbHOro fMCTOBOrO
maTepiany 3 dir.1;

®ir.7 - Bug y nnaHi TMNOBOrO SIMCTOBOrO MaTepiany 3 MiTKamu Hagpisie; ®dir.7a - nonepeqHuii NepeTUH Hagpisy,
L0 iHiLitoe po3puB, Ae NepeTUH BUKOHaHO B3AOBX NiHii 7a-7a Ha Pir.7;

Pir.7b - 36inbWweHnd BUA Hagpisy, Lo iHilitoe po3pue, B 06nacTi, no3HadeHin 7b Ha dir.7a;

®ir.7c - 36inbleHNn BUO Hagpiay, WO iHilitoe po3puB, B 06nacTi, nosHa4eHin 7¢ Ha Pir.7;

®ir.8 - BMA y NnaHi TUNOBOro po3fdinieHoro nucroBoro matepiany 3 dir.7;

Qir.9 - BMA y NnaHi iHWoro TMNOBOro po3fineHoro NMCToBoro matepiany 3 dir.7;

®ir.10 - nonepeyHnii NEPETUH TUMOBOIO JIMCTOBOrO MaTepiany, Ha KoMy NokasaHui TUNOBUIA Haapis;

Pir.11 - nonepeyHnii NePETUH IHLIOro TUMOBOIO JIMCTOBOrO Marepiary, Ha KoMy NnokasaHuin TUNOBUIA Hagpis; Ta

dir.12 - nonepe4Hnin NEPETUH LLe OOHOrO TUMOBOrO SIMCTOBOIO MaTepiarny, Ha AKOMy NoKasaHWuii TUNOBUIA Haapis.

TepMiH "edeKTUMBHICTb NOMMMHaHHA" BUKOPUCTOBYETLCS AONS MOSICHEHHS NapameTpa, SKUA BUBeOgeHo Ans
BMMIpIOBaHHS MOMMMHarNbHUX BNacTUBOCTEN | 3 JONOMOIO KOO, sIK BUSIBUMOCS, 3PYYHO XapaKTepu3yBaTW FMCTOBI
MaTepianu Ta BMW3Ha4aTW, YU 38L4O0BINbHO BOHWM cebe NposiBNsoTb y Npoueci NpuroTyBaHHS i, Mpu po3paxyHkax
edpeKTUBHOCTI NornnHaHHS 6epeTbcs A0 yBaru WBMAKICTb NOMMIMHAHHSA, NOMMUHAanNbHa 3AaTHICTb | TOBLUWHA MCTOBOMO
mMaTepiany.

LLlo cTocyeTbcs nMCTa 0QHOPA30BOrO KOPUCTYBAHHS AN NPUrOTyBaHHs i, TO BaxaHo, Wob NpoTaAroM NpUNHATHOTO
BiOpi3ky 4acy B HboMy abcopbyBanaca JOCTaTHSA KinbKiCTb piguHKU. BaxaHno Takox, Wob nucTtoBuid MaTepian Oys
BIOIHOCHO TOHKMM i 36epiraB MOXIUBICTb Y3rodXyBaTWUCA 3 HECy4ol MOBEpXHel Ta MaB BWIMSL Tapy OQHOPa3oBOro
kopucTyBaHHsA. OTxe, edeKTUBHICTb MOrMIMHAHHA Moxe HabyBaTW MaKCUMarbHOro 3HaudeHHsi Npu 36inblueHHi fo
MaKCUMyMy MOrMMHAanNbHOI 34aTHOCTI, LBWMAKOCTI MOMUHAHHA | 3MEHLUEHHS A0 MiHIMyMy TOBLUMHW JIMCTOBOrO
MaTepiany.

TepMmiH "CTiliKicTb A0 po3pidyBaHHA" BMKOPUCTOBYETBHCA AN MOSICHEHHS BMBEOEHOrO napamMeTpa, SKuM, sK
BMSABMIIOCS, 3pYYHO XapaKTepuayBaTW NUCTOBI MaTepianv Ta BM3HaYaTW, YW 3a00BiNbHO BOHU cebe nposiBnsioTb y
npoueci NpUroTyBaHHA ki, Ha OCHOBI LUMPOKOro TECTYBaHHA CnoXuBadie 6yno aHangeHo, Wo NUCT NS NPUroTyBaHHS
Ki NOBUHEH MaTK CTIRKICTb 4O po3pisyBaHHS LoHanmeHwe 30Kre, AKWo BMMIpOBaTM 3 JONOMOIOK BUKMaAEeHO! HMKYe
MeTOAMKM BUMNpobyBaHb, abu NepeciyHUi CnoXxuBad He 3Mir Npopi3aTh 3aXUCHY MOBEPXHIO HacKpisb Mpu ogHOMY
BUKOPUCTaHHI.

TepMiH "edeKTUBHICTb popMyBaHHA NamiHaTy" BUKOPUCTOBYETBLCH A9 NOSICHEHHA BUBEOEHOrO napameTpa, SKuMm,
AIK BUSIBUSOCS, 3pYYHO XapaKkTepu3yBaTu NMCTOBI MaTepianu Ta BU3Ha4YaTh, Yu 3a40BiNbHO BOHU cebe nposiBnatoTb y
npoueci npurotyBaHHA i. EQekTUBHICTE opMyBaHHA namiHaTy CTOCYeTbCsl LiMiCHOCTI CTPYKTYpW, KOMKU npw
KopuCTyBaHHI ii nigaoaloTbe onepauii pisaHHs, | BUMMIiptoe edeKTMBHICTb 3'edAHYyBaHHA CrnofydHoro martepiany 3
NornNUHanbHUM MatepianioMm, 60 iHakwe nig Yac TMNOBOrO BMKOPUCTAHHA BiH Mir 6m OyTn nocideHum abo cratm
HewinbHMM. EdekTuBHiCTE hopMyBaHHSA namiHaTy - Le KinbKiCTb Macu, 3axonsieHol Crnofy4YHuM martepianom,, nicns
NPUKNagaHHa cunu, sika Big'edHye CMoNyYHMIn MaTepian Big NOrMMHarbHOro martepiany B34OBXK MPOMIKHOT NOBEpXHi
NPURMNaHHs, Npu KyToBi pos'eqHaHHs 180 © i MocTiHI WBMAKOCTI po3'eaHaHHs B 40 gronmis/xsununHy (102cm/xs.).
3peLwToto, edheKTUBHICTE hOPMYBaHHA NamiHaTy Le - NOPIBHAHHA Macu Ha OAWHWLIO NAoLWi BigipBaHoro martepiany 3
Macolo Ha OAVHWLIO NFoLi 3'eAHaHOro MaTepiany Ao BunpobyBaHHs, i cknagae npuHanmHi 10r/mM? JucToBuin MaTepian
MOXe MaTW TakoX 3afoBiNbHi pobodi XapakTepUCTMKN, SKLO Mg Yac BU3HAYEHHs e(PEKTUBHOCTI (DOPMYyBaHHSA namiHaTy
MiAroToBaHW 3pa3ok PO3pUBAETHCA.

Ha ®ir.1 nokasaHuin oguWH BapiaHT CTIMKOro A0 po3pidyBaHHA | MOrMMHanbHoro GaraTouiniboBOro JIMCTOBOMO
maTtepiany (nmcrosoro matepiany) 10 3rigHo 3 AaHWM BuHaxogoM. JlnctoBuin matepian 10 MICTUTE NOMMUHaNbHWIA
mMaTepian 11, SKMin npaytoe SK pesepByap Ana piauHU, HENPOHUKHUIA MaTepian 12 Ta cnonyyHuid matepian 13, akui
NepeBayKHO CYLINbHO MOKPUBAEE BCH MOBEPXHIO MOMMMHarnbHoro Matepiany 11. IluctoBuin matepian 10 nokasaHo B
opieHTaUil, 3py4YHili ONs MOro Po3MILEHHSI Ha Hecydili NOBepxHi (He nokasaHa), Hanpuknag, Ha npunasky abo Ha
cToni, NpU LbOMY HEMPOHWUKHWIA MaTepian 12 KOHTaKTye 3 Hecy4ol MoBepxHe abo HEenpoHWKHWA MaTepian 12
NOBEPHEHWI Ha30BHI Bif Hecy4ol noBepxHi. Ha 30BHILWLHIA NoBepXHi HENpoHWKHoro MaTepiany 12 nuctoBuii maTtepian 10
MOXXe MICTUTM TaKoX AOAAaTKOBY KNerloBy cucTeMy (He nokasaHa), sika KoHTakTyBana 6 3 HeCcy4olo NoBepXHELO.

Ak BugHo 3 Pir.1, nuctoeuin matepian 10 sBnsie cobO NEPEBAXKHO MIOCKY JIMCTONOMIOHY CTPYKTYpY OaxkaHux
NAOWMHHMX PO3MIpIB i Mae ABi NPOTUNEXHI OCHOBHI MOBEPXHI, AKi TakoxX dakTu4Ho nnocki. "Lapn" Takoro nMcTtoBoro
mMaTepiany 3asBuyan TakoX aKTMYHO NIOCKI, OAHAKOBOI NPOTSXKHOCTI Ta/abo BM3HaYaloTb MMOWUHU KOHTaKTHUX
noeBepxoHb. OpHak, cneuianictam mae 6yTU BigOMO, WO MOXe OyTU BUKOPUCTaHa W iHWa reoMeTpis. HenpoHWKHWUR
MaTepian 12 nepeBaXxHO MOBHICTIO NOKpMBaE OAHY NOBEPXHIO NOMMHaNbHOro Martepiany 11, a Tomy »xogHa piguHa, LWwo
3HaxoOWTbCA B HbOMY, HE MOXe MPOWTU Yepe3 HeMpPOHUKHUIA MaTepian 12 Ha Oyab-AKy Hecydy NMOBEpXHIo, Ha KOTpin
po3MilweHo nuctoBuin Matepian 10. 3 NpoOTUNEXHOro Bif HENPOHUKHOrO Matepiany 12 6GoOKy BCH MNOBEPXHIO
nornuHanbHoro martepiany 11 nepeBaxHO NOKPUBAE CronyyYHUn matepian 13, akuin bopmye piBHOMIPHO NOBTOPIOBaHUIA
Bi3EPYHOK efeMeHTiIB.

Ockinbkn cnonyyHuid Matepian 13, AN YMOXIMBMEHHS WOro NPUEAHaHHA OO0 NOorMuMHanbHoro maTtepiany 11,
NepeBayKHO HarpiBaeTbCs, TO MK CNONy4YHUM MaTepianom 13 i nornuHaneHuM MaTepianom 11 dopmyeTbes obnactb,
abo wap, 3miwyBaHHsa 14. Y BapiaHTi 3AiNCHEHHs1 BUHaxody, AKOMY BigOaeTbCsi nepeBara, CnonyyHui matepian 13
TEPMIYHO 3'€QHaHWIA 3 BOSIOKHaMMW CNIETIHHSA MOrMMHanbHOro martepiany 11 Tak, WO HarpiTuid cnony4yHuin matepian 13
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opMye CyLinbHY CTPYKTYpPY 3rMnaHHA 3 OKpeMumu BoriokHamu. Lle nepepuByacte 3'eAHaHHA MK CNeTiHHAM
NOrmMHanbHOro MaTtepiany i CnonyYHUM MaTepiarioM MaTtume NnepepuBHacTy FMUOKUHY MPOHUKHEHHS Y MOMMUHaNbHWUA
maTepian 11.

Ak BuaHo 3 dir.1, cnony4Hnin matepian 13 (nokasaHuin sk rpybe nornoTHo abo TKaHa CTPyKTypa i 300paxeHnin Ha
dirypax 2 i 2a) nepeBaXHO HaKnagaeTbCa Yy BUMMAAI Wapy Ha nornuHanbHWiA matepian 11 (nokasaHui Ha Pir.3 i 3a)
LNAXOM KOMOIHYBaHHA Tenna i/abo TUCKY 3 YTBOPEHHSIM Wwapy 3amiwysaHHa 14. Tig Yac npouecy yTBOpPEHHs wapy
3MillyBaHHS BigOyBaeTbCA ICTOTHE 3MEHLLEHHS 3aranbHOl TOBLUWHWU MOMMHArbLHOIO i cnonyyHoro matepianie 11, 13.
AKWwo He ymaBaTMCA B TEOpilD, TO BBaXaeTbCHd, WO CHOMyYHUA MaTepian 13 Tedye €AK napanenbHo, Tak i
nepneHguKynspHO Bennkum abo NNoLMHHUM BMMipaM nornuHansHoro matepiany 11. Lie icToTHe 3MeHLLIeHHs TOBLMHN
MOKa30BO MNPeAcTaBreHo LWAXOM MOPIBHAHHS OKPeMUX TOBLUWMH CMOMy4YHOro marepiany i nornuHanbHoOro marepiany
(ki 300pakeHi Ak cycigHi wapu Ha ®ir.5) 3 BignoBigHOW CTPyKTypol (nokasaHow Ha @ir.4a), koTpa niggaHa ail
Tenna i TUCKy.

MornnHanbHMin MaTepian

MornuHanbHMin MaTepian Moxe OyTn cchopmMoBaHuM 3 Oyab-sikoro matepiany abo MmaTepianis, migxoXxux ans
(POPMYBaAHHSA MOMMUHANBHOT CTPYKTYpW, SKi MarTb obnacti 3i WinuHamu, Wo npuaaTHi ans nornvHaHHs abo
NnepeHeceHHs piOuH 3a paxyHoK KaninapHux cun. KpiM Toro, normvHanbHi BNacTUBOCTI MOXYTb OyTU npuTamaHHi
efeMeHTapHUM BOJIOkHaM abo iHWomy maTtepiany. [o BignoBigHMX TUNOBUX MaTepianie BigHOCATbCS MaTepianm,
YTBOpPEHi 3 HaTyparbHUX BOJIOKOH, TakUX, K Lerorio3Hi BorlokHa abo obnaropofeHi LenonosHi BorokHa, Ta/abo
CUHTETWUYHI BOSIOKHA, BKIIOYHO 3 MOPOXHUCTUMMW BOSNIOKHaMW i BOMOKHAMM 3 KaninspHUMU kaHanamu. K ansTepHaTusa
abo B koMGiHaUil i3 3a3Ha4YEHUMUN BOSIOKHaMU, NOMMMHANBHUIA MaTepian 11 Mo)Xe MICTUTWU, Hanpuknag, NorfuHanbHUI
noniMepHUA ChNiHEHUA MaTepian, NOrMWHarbHUIA NOMNIMEPHMIA MaTepian, WO YTBOPKE renb, fgporenesuii matepian
Ta/abo npupoaHi Kpoxmani i cMonun. MaTepianu, Wo aBnstoTe 0COBNNBMIA IHTEPEC, MICTATL LIEMOMO3HI OCHOBU, Taki, K
kapToH 3 SSK (kpadT-nanip 3 gepeBuHM niBAEHHNX XBoWHMX nopig), NSK (kpadT-nanip 3 AepeBUHM NIBHIYHUX XBONHUX
nopin), abo BonokHa AepeBUHM TBEpAMX MOpid, Hanpukriag, NnoMen Lentoro3HMX BOSIOKOH eBKaninTy, KoTpuii 3asBuyan
BMKOPUCTOBYETLCS MpPU BUPOGHMUTBI nanepy. AnbTepHaTUBHO MOMMHanNbHWIA MaTepian 11 Moxe MICTUTU HeTkaHy
OCHOBY, Hanpuknag, Taky, siky MOXHa BWUFOTOBWTU LUMAXOM MNHEBMOMEPENYTYBaHHS CUHTETUYHUX BOJIOKOH.
MormuHaneHW MaTepian MoXe MICTUTU OOUH MOHOJMITHWW LWap MaTepiany abo mMoxe ABNATH coboto LiapyBary
CTPYKTYpY 3 GaraTboX LapiB ogHoro i Toro  abo pisHoro cknagy. Kpim Toro, nornmuHanbHWi Matepian Moxe MiCTUTK
Hecy4e CnneTiHHA, sike came no cobi Moxe G6yTn abo He OyTW MOrMWMHaANbHUM, arne MOoXe HeCTW NOrMUHarbHUI
maTepian. Ponb nornuHanbHoro matepiany B NMCTOBMX MaTepianax 4aHoro BUHaxogy 3BOAMTBCH OO0 MOMTIMHAHHA Ta
isonAyii piguH.

MepeBaxkHO, CNMETIHHSA, 3 AKOro cHOPMOBAHUI NOMMMHANBHUIA MaTepian, y CyXoMy CTaHi Ma€ BigHOCHO BenuKy mMacy
Ha oaunHuyto nnowi. Hanpuknag, ona 3abeanedeHHs agekBaTHUX CTIMKOCTI 4O PO3pi3yBaHHSA i NOMMUHaNbHOT 3gaTHOCTI
nepeBaXKHUMK € 3HaYeHHs Macu Ha OAMHMUI Niowi B Cyxomy cTaHi B iHTepBani Big 200 c¢dyHTiB Ha 3000kB.chyTiB
(0,325kr/m?) po 400 oyHTiB Ha 3000kB.cbyTie (0,651kr/M2). Binbll NEpeBaxHO € Maca Ha OOMHWLIO MIoLL
nornuHanbHoro Matepiany 11 y cyxomy cTaHi B iHTepsani Big 220 ¢dyHTiB Ha 3000kB.cyTiB (0,358Kk/M2) fo 280 hyHTIB
Ha 3000kB.cyTiB (0,456kr/M?), a HalBinblL NepeBaxHe 3HaYeHHs Mack Ha OAVHULIO NAOLLi NOMMMHAaNLHOro MaTepiarny B
CyXoMy CTaHi cknagae nopsiaky 240 dyHTiB Ha 3000kB.cyTiB (0,391kr/M2).

3a GaxaHHsaM y pasi NeBHUX 3acTOCyBaHb MOMMUHanbHWMIA MaTepian 11 abo Oyab-siKi iHWI enemeHTn NMCTOBOro
maTtepiany 10 3rigHO 3 AaHMM BUHaXoOOM MOXYTb MICTUTWM abo maTu, Sk OOMILLOK, AesKi akTUBHI MaTepianu, Wo filoTb
Ha npegMmeT abo peqoBUHY, KOTpi po3MilieHi Ha nuctoBomy MaTepiani 10, Ta/abo Ha piguHW, ki npuHeceHi abo
BUAINEHI LMK npeametTamu abo pevoBuHamun. HeobmekeHi y CBOIX BNacTMBOCTSX akTUBHI MaTepiann MoXyTb MICTUTK
areHTW, NpuUaHadeHi onsa HerTpanisadii, i3oMBaHHsA, 3HE3aPaXKyBaHHS, 3HULLYBaHHS HENPUEMHOrO 3anaxy, abo iHakwe,
Ana BUAO3MIHW BriacTMBOCTelN TBepaux abo pigkmx maTepianis abo aTtMocdepHoro cepefqoBmiLa, ke OTOYyE NIMCTOBMI
maTepian 10 nig 4Yac kopucTyBaHHsi HUM. OCoOnUBUIA iHTEpeC ABMATUMYTb Ti areHTu, AKi BUOO3MIHIOWTL NOBediHKY
PigvH, Takux, AK pPiguHW Ha OCHOBI BOAW, PIOWHW Ha OCHOBI KPOBI, onil TOWO. TUNOBMMW BNACTUBOCTAMMU, SKI MOXYTb
Oyt GaxkaHnMK ONs NEBHUX 3aCTOCYBaHb, € YCyBaHHS 3anaxiB, aHTUMIKpOOHI BRMacTMBOCTI, BMacTMBOCTI 3cigatucs
Towo. o TMnoBMX MaTepianis BigHoOCATbCA xapyoBa cofa, dibpuHoreH Ta iHWi MaTtepiany y dopMi, npuaaTHin ansa ix
BHECEHHS.

Cnony4Huii maTepian

MepeBaxHo, crnonyyHuii matepian 13 moxke OyTn cdopmoBaHuin 3 Oyab-akoro Matepiany abo MmaTepianis,
npugaTHUX ans popmMyBaHHs 6eanepepBHOI CiTkn abo nepepnBYacToi NEPIOANHHOT CTPYKTYPU 3 OUCKPETHUX ENIEMEHTIB
OaxaHoro pos3mipy, cdopmu i BigcTaHi Mk HUMW. 3rigHO 3 AaHWM BMHAXOAOM CMOMY4YHUA MaTepian 13 nepeBaxkHO
CUHTETMYHMIA. CnonyyHuin maTtepian 13 moxe 6yTu cchopmoBaHui 3 MaTepiany Ta/abo obpobneHnin maTepianom, KM
Mae TeHOeHUilo NpuMyLlyBaTW po3rnagyBaHi piguHW "posTikaTuca 3 po3ModyBaHHAM" MOBEPXHi, Hanpuknag,
rigpoineHMX MaTepianis. MpuaaTHUMK crionyYHUMKU Matepianamu 13 € noniMepu, noniMepHa nnieka, 3'egHaHa abo
HallapoBaHa Ha MoMMuHanbHUI MaTepian, TepmonnacTuk abo cMmomnu cit4acToi CTpykTypu, 6e3anocepedHbo BignwTI,
HaHeceHi MeTodOM ApyKy abo eKCTpydoBaHi Ha MOrMuHanbHUI MaTepian, nanip abo kapToH 3 MOKPUTTAM, 3'edHaHi 3
nornuHanbHUM Matepianiom 11 3 gonomoroto kneiB abo nogibHux 3acobiB Towo. Cnony4Huin matepian 13 Moxe
MICTUTW OOWH MOHONITHWIA LWap matepiany, MillaHWin BONMOKHUCTUIA Wap MaTepiany abo CTpyKTypy namiHaTty, Lo
cknapgaeTbcs 3 GaraTbox LapiB ogHOro i Toro x abo pisHoro cknagy. CrnonyyHuin matepian 13 mMoxke MaTu 6yab-siky
GaxaHy TOBLUWMHY, NpPMAATHY ONS KOHKPETHOrO 3aCTOCYBaHHS.

TepMonnacTuyHi MaTepianu, WO BUKOPUCTOBYIOTLCS SIK CMOSyYHUA MaTepian 13, nepeBaxHO MaloTb AOCTaTHbO
HW3bKy TemnepaTtypy nnaeneHHs, T ., Taky, Wo MmaTtepian Oyae posM'AKlyBaTUCA Npu TemnepaTypax, fki He
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CNPUYNHATL OBOBYINIOBaHHS abo ropiHHS MornuHanbHoro martepiany 11 npu 3actocyBaHHi Tenna Ansa 3'eqHyBaHHs
CNOMy4HOro i NornMHansHoro martepianis. TakMm YMHOM, i3 3aCTOCYBaHHSAM Tenna Ta/abo TUCKY uel MaTtepian mMoxe
OyTW NpuegHaHMM A0 NornuHansHoro matepiany 11.

Cnony4yHunin matepian 13 dopMyeTbCsi NEPEBaXKHO i3 TpUBAroro B KOPUCTYBaHHI, enacTu4Horo i/fabo crikoro oo
3HOLLEHHS/CTUpaHHA MaTepiany. MoxyTb 6yTu BUKOpUCTaHi TUNOBI MaTepianu, Ski BigoMi 3a3Ha4eHnMKU BacTUBOCTAMM,
BKIMIOMHO 3 TUMW, SIKi 3a3BMYall BUSIBNSAOTb BWMCOKUIA CTYMiHb >XOPCTKOCTI, MepenneTeHy MOeKyrnspHy CTPYKTypy
MaTepiany 3 BiQHOCHO BUCOKOK MOMEKYNSIPHOK Maco, | BigHOCHO BUCOKMIA KoedpilieHT TepTa KoB3aHHs. [o
BiQNOBIOHUX MaTepianiB BigHOCATLCA Taki nonimMepHi maTepianu, Ak cniBnoniMep eTtuneHy i BiHinayetaty (EVA),
nonietuneH Bucokoi wWinbHocti (HDPE), nonieTuneH HWM3bkol wWinbHocTi (LDPE), niHIMHWA nonieTUneH HU3bKoi
winsHocti  (LLDPE), nonisiHinxnopug (PVC), nnactusoni, noninponineH (PP), nonietunentepedranar (PET),
kKpuctaniyHuin PET, nonibytuneHtepedptanar (PBT), nonietunexdHadTanar (PEN), iHWwi nonionedinn, noniypeTaHum,
pi3Hi BMOM NanepoBUX MaTepianie, €noKCUAHI CMOnW, TEepMOpeakTUBHI MNacTUKW, HeOopraHivHi HanosHioBadi abo
BOJIOKHa, MiHeparbHi BONoOkHa Towo. lNepeBaxHoO, crnony4HWid martepian 13 BubupaloTb Takum, Wob Moro maca Ha
OAMHMLIO NSIOLWWi Nepen 3acTOCYyBaHHAM cknagana Bifg 4r/m? go 100r/m2, a GinbLu nepeBadkHO - Bif 15r/m2 o 50r/m?2.
Kpim Toro, cnony4Huin matepian 13 BMOupaoTb, NepeBakHo, Takum, Wob Moro BigkpuTa NoBEpXHA MiCNs CTBOPEHHS
namiHaTy cknagana npuHanimHi 0,5 BigcoTka, Ginbl nepeBaxkHo - 20 BigcoTkKiB | HanbinblW nepeBaxkHo -35 BigcoTKiB.
Mipoto BigKkpUTOi NOBEpXHi € YacTUHa NOBEPXHI NOMMMUHaNbHOrO MaTepiany, fka He 3B'A3aHa i3 Cnofy4YHUM MaTepianom.
Bigkputa noBepxHA NigTPMMYE CMOMyYeHHs 3 MOMWHanNbHUM MaTepianom npu MorfiMHaHHI coky abo pignHu abo
3abesneYyeHHi npoxogy ANa HUX 3 NOBEPXHi NucToBoro martepiany 10 oo nornuHansHoro matepiany 11.

Ak BigMivanoca paHiwe, cnonydHnin matepian 13 Moxe cknagaTucs TakoX i3 3MillaHuX noniMepHux marepianis.
Hanpuknag, 3 METOK 3MEHLLUEHHSI BApTOCTi Cnofly4Horo Matepiany 13 Ta/abo 3MiHWM JKOPCTKOCTI YaCTUHOK, iX FYCTUMHN,
CTIKOCTi 4O pO3pi3yBaHHs, KONbopy abo iHWOoI BNacTUBOCTI, ANS CTBOPEHHS cnofy4vHoro matepiany 13 moxyTe 6yTn
BUKOPUCTAHI KOPCTKI HeopraHiyHi HanoBHioBadi B koMOiHauil 3 ogHMM abo kinbkoma nonimepamu. [MpuaaTHUMK
HanoBHIoBa4Yamu €, Hanpuknag, CaCOgz, Tanek abo croga. OgHak, xoda Onsi CTBOPEHHS cnornyyHoro matepiany 13
MOXYTb OYyTW BUKOPWUCTaHi YaCTMHKM Ta HanoBHIOBaYi, nNepeBara BioAaeTbCsA NormuMHansHoMy Matepiany 11, akuid no
CYTi BiNlbHUI Big, HEOPraHiYHNX HE3aKPINMEHNX YaCTMHOK HarnoBHOBa4a. TepMiH "HesakpinneHa YacTUHKa HanosHoBa4a"
BUKOPUCTOBYETLCH ANA BU3HAYEHHH HEOPraHiYHMX YacTUHOK, SKi He 3B'A3aHi 3 MOornMHanbHUM MaTepianom 11 i aki
npocTo nepebyBaloTb Y BiNbHOMY CTaHi BcepegMHi nornuHanebHoro martepiany 11. lMig 4Yac onepadiit pisaHHs Takui
MaTepian MoXe BUBINbHATUCA 3 nucToBoro martepiany 10 i aMiluyBaTUca 3 xap4oBUMK NPOAYKTaMU, O 3HAXoOATbCs B
Npoueci NPUroTYBaHHS!, 3 NOTEHLINHOK MOXMMBICTIO HadaTK ki HeMprMBabNMBOro 30BHILLHBOMO BUMMSLY Ta/abo 3pobutn
il HenpuaaTHOK ONS CNOXMBaHHS. [epeBara BigoaeTbCsl TAKOX NOrnuHarbHOMy MaTepiany 11, aKui iCTOTHO BinbHWIA
Bill OpraHiyHNX He3akpinneHnX YacTUHOK HaMoBHIOBaYa, KOTPi HAHOCATL LUKOAY NMPU KOHTaKTi 3 Xap4oBUMM NPOogyKTamu.
OpraHiyHi HesakpinmeHi YacTUHKM HanoBHIOBa4Ya He MalTb BigHOLWEHHS A0 MOrMHanbHoro martepiany 11, Takoro, sk
LenonosHi BorokHa Ta iHWi nogibHi onucani Tyt matepianu. [lig noHATTAM "iCTOTHO BiNbHMIA" crig pPoO3yMmiTH
KiMbKiCTb, WO He NepeBuLLye Taky, aka byna 6 6e3ne4Holo AnA BUKOPUCTAHHA MOrMuHansHoro Matepiany 11 y npoueci
NPUroTyBaHHs ki, abo MeHLa, Hixk Ta KinbKiCTb, NpU SKiA YacTUHKa HanoBHIOBaYa, BUBIfIbHEHA Mig Yac NpUroTyBaHHS
i, nomiTHa BidyanbHO abo CnpMWMaeTbCcsl Ha AOTUK NPV NepeBipui nornMuHanbHoro Matepiany 11 abo xap4oBux
npoaykTis, abo x i Toro, i iHworo. Mg nepeBipkoK Ha OOTUK Cnig PO3YMITU Big4YYTTS Ha OOTUK pykow abo,
CTOCOBHO Xap4oBMX MpoAyKTiB, poToM. [lepeBaxHo, A0 normuHanbHoro matepiany 11 gogaetbea 0% Takux
He3akpinneHux YacTMHOK HanoBHoBaya. OfHak, SKWO OO WOro CKrady BXOAATb He3aKpinreHi YacTUHKU HanoBHOBaYa,
TO X piBeHb, BiAHOCHO Macu CyXoro NUMCTOBOro Marepiarny, nepeBaHO He noBuHeH nepesuwlysaTtn nopagky 10%,
Oinbll nepeBaXHO He nepeBuLlyBaTU nopsaky 5%, we Ginbll NnepeBaXkHO He nepeBuLLyBaTU nopsaky 2%, we GinbL
nepeBaXkHO He nepeBuwlyBaTn nopsaky 1%, wWwe 6Ginbl nepeBaxkHO He nepesuwlyBatu nopsaky 0,5%, a HanbinbL
nepeBaxxHO He nepesuyBaTy nopsaaky 0,1%. Bcyneped sragaHomy Bulle, ONMWUCYBaHUA TyT NMCTOBUA MaTtepian 10
Moxe OyTW ICTOTHO BINMbHUM BiO He3aKpiNMeHMX YacTMHOK HamoBHIOBaYa, SIKWO BiH MICTUTb Martepian y BUrMsAi
He3B'A3aHNX YaCTWMHOK, ane XopHa YacTuHKa martepiany He Moxe OyTu BUBIMbHEHa, Konu nucToBuid matepian 10
BMKOPUCTOBYETLCS 3a MNpU3HaYeHHsIM (TOGTO, Mpu pPO3MILLEHHI Xap4oBOro MpoaykTy Ha Tomy 6Goui nucra, skun
NPU3Ha4YeHo AN pi3aHHs, | pisaHHA Xap4oBOro NPOAYKTY, KONW BiH 3HaxoauTbes Ha ubomy Goui nucta). OTxe,
nuctoBuin matepian 10 Moxxe B6yTK ICTOTHO BiNbHMM Bif 4aCTMHOK HanNoOBHIOBaAYa, KoMK BiH MICTUTbL MaTepian y Burnsagi
He3B'A3aHNX YaCTUHOK, AKi flokanizoBaHi TakuMm YMHOM abo MatoTb TaKy KoHdirypauito, Wo 3 NOBEPXHi pi3aHHs nig Yac
pi3aHHSA BUBIMbHAETHCA X HEBENMKA KinbKicTb abo He BUBINbHAETLCS KOAHA 3 HUX.

He ypawuuce B Teopilo, MOXHa ckasaTu, Wo AnA GinbloCTi cnonyYHuX MaTepianiB cnocTepiraeTbCs 3HadHa
NANHHICTE cnonyyYHoro maTepiany 13 napanencHO noruHaneHoMy MaTepiany 11, Ak Ue nokasaHo Ha ®Pirda.
[onaTkoBO A0 UbOro CrnocTepiraeTbCa NAMH abo MPOHUKHEHHA cnonyyHoro matepiany 13 BcepeguHy MOrMMHaNbHOMo
MaTepiany 11 nepneHaMKynapHO OO BEMMKUX BUMIpiB nornuHansHoro Matepiany 11. KiHueBe NpoHUKHEHHS Cnony4YHOro
mMaTepiany 13 BcepeanHy nornMHanbHoro martepiany 11 nodactn HeogHopigHe, WO BiAnoBigae HEOAHOPIAHOCTI camoro
nornuHanbHoro marepiany 11. Hanpuknag, Bigomo, WO NpyY MOKPOMY BUPOBGHMUTBI nanepy Bep)e Ha OOBroOCIiTKOBIN
nanepopobHili MalrHi MOXHa BMPOBNAaTU AyXKe rmankvi | ogHopigHWiA nanip. OgHak, ynonepek Ayxe Manux posmipis,
6nmn3bkUX OO AiaMeTpa OKPeMOoro BOJIOKHA, NYCTMHa BOJIOKOH HeopHopidHa. B Tol 4ac, ik no Mipi JOCATHEHHSI BULLUX
PiBHIB rNagKocTi manepy, 4acto 3 OOMNOMOroK KanaHApyBaHHS, LUOPCTKICTb i HEOAHOPIAHICTb NOBEPXHi NepeBaXKHO
3MEHLLYIOTBCS, KONMMBAHHS NYCTUHW BOMOKOH 3a3BMYal Npu3BoAuTb A0 NOABU, B KiHLEBOMY nanepi abo nornmHansHoMy
mMaTepiani, obnacteli 3 OiNblIOK TYCTUHOK | MEHLUOK TyCTUHOK. FK Hacnigok HasiBHOCTI B nanepi obracted 3
HEeOOHOPIQHOK TYCTUHOM, KOMOIHaLia Tenna i TUCKy, KOTpi NMpUKNagalTbCsi B NPOLECi CTBOPEHHS NamiHaTty, MoXxe
BUKMMKATW HEPIBHOMIpPHWIA NOTIK cnony4Horo matepiany 13 Hag TMMM obnactamMu NOBEpPXHi posginy MiX Cnony4HUm
mMaTepianom 13 i nornuHanbHUM Matepianom 11, Aki MaTb pPo3Mipy, WO HaGNUXalTbLCS OO0 PO3MIPIB OKpeMoro
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BOJSIOKHa MornMHanbHoro matepiany 11. Ha ®ir.5a nokasaHo nonepeyvHuii nepeTuH cnosyyHoro matepiany 13 nobnuay
nornvHanbHoro marepiany 11, 3 AKMM He YTBOpEHO wapyBaTtoi CTpykTypu. Ha ®ir.5a 3 gonomorowo  KinbKOCTi BOSIOKOH
NnokasaHi KONMMBaHHA TYCTUHW nornuvHanbHoro martepiany 11. Ha ®ir.4b nokasaHo TMNOBY HEOAHOPIAHY MNOBEPXHIO
po3Ainy, fka BUMHUKAE MK Cnony4HuMm Matepianom 13 i normuHanbHUM maTepianom 11 nicna Bganoro CTBOPEHHs
namixary.

Ak nokasaHo Ha ®Pir.4b, HeogHopigHa nNOBepxHA poO3giny MK cnonyydyHuM maTtepianom 13 i nornuMHanbHUM
MaTepianom 11 oxonntoe wap 3milyBaHHa 06ox LuxX MaTepianis, KW yTBOPUBCS NO Mipi NIIMHY Cnofly4YHoro Matepiany
13 nepneHauKynsipHO [O | BCepeauHy TOBLUMHM, abo Manoro BUMIpY, NorfuvHaneHoro matepiany 11. B pesynbTaTi
cnonyYHuin matepian 13 Tede MK BOFIOKHaMmu i ocobrnvmBo BcepeguHy obnacteli 3 MeHLIOK TYCTUHOW, B Mexax
JNoKanbHO HeogHopigHUX obnacTtel MeHLWOoi rycTMHU nornuHanbHoro matepiany 11. Lap 14 amiwyBaHHA iHTerpye
YacTMHY BOSIOKOH nanepy BcepeguHy cnonydHoro marepiany 13, i Ue NpM3BOAUTbL AO CTBOPEHHA edeKTUBHOro
namiHaTy, KOTpUA Jocsirae MILHOCTI Npy BiApWBaHHI, Sika OOPIBHIOE BHYTPILWHIA MILHOCTI NOMMUHaNbHOrO Matepiany
11. EdbekTMBHUIA namiHaT XapaKTepusyeTbcs TUM, WO NOMMMHAaNbHUA matepian 11 3B'A3yeTbCs i3 CNOMAYYHUM
mMaTepianom 13 Takum YMHOM, WO MOMMMHaNbHWIA MaTepian 11 iHTerpyeTbca B cnonyyHuid matepian 13. MNpu Boanomy
006'egHyBaHHI cnonyyHuiA maTepian 13 He Moxe ByTu BigwapoBaHum abo BigipBaHUM Big NornmuHanbHoOro matepiany 11,
4n To 6e3 cyTTeBOI BTpaTM Macu NorfmvHanbHUM Matepianom 11, 4n To 6e3 HENOBHOIO BigpUBAaHHS, KONKU 06'eqHaHi
CMOSMyYHUA Ta MOrMMHarNbHU MaTepianu pyliHyloTbes 6e3 3HayHoro BiApuBaHHA oguH Big opgHoro. Lle HenoBHe
BiOpUBaHHSA, sike NPU3BOANTbL OO NOSIBU po3puBY abo pynHyBaHHs, BiOOyBaeTbCcs TOAI, KOnu crnony4Hui matepian 13
pobpe ob'egHaHMin 3 NOMMMHaNbHUM MaTepianom 11 i Mae po3pMBHY MILUHICTb, Sika AOPIBHIOE BHYTPILIHIN MiLHOCTI
nanepy abo meHwa Ti. Lla xapakTepucTmka BU3HAYEETLCS SK 3300BiNbHA eeKTUBHICTL hOpMyBaHHS namiHaTy i
0BUYNCNIOETLCA 3 JOMNOMOTOK OMMCAHOTO HIXKYe MeToay BUNPoByBaHHS.

HenpoHnkHWIA maTepian

HenpoHnkHWIiA MaTepian 12 3ararnoM BUKOPUCTOBYETBLCA SIK NINCT MigKnaaky i Moxe 6yTn chopMOBaHNM NepeBakHO
3 Oyab-Akoro martepiany abo martepianis, npugaTHUX Ans GOPMYBaHHA Ha NOBEPXHi NornmuHanbHoro marepiany 11
cyuineHoro wapy abo NoKpuTTS, KOTpe HENPOHWKHE ANs po3rnaayBaHuX piguH. [lo npyugaTHUX MaTepianiB BigHOCATLCS
noniMepHi NniBkW, 3B'A3aHi 3 MNOMMMHanNbHUM MaTtepianom 11, 3MiwaHi 3 HUM abo HawapoBaHi Ha HbOro,
TEpPMONIacTU4Hi cMonu, ki 6eanocepenHbO BiONWUTI, eKCTPYAOBaHI Ha nornuHanbHui matepian 11 abo dopmyoTe Ha
HbOMY JIMCTOBWUI TepMonnact, MeTaniyvHi donbrn abo iHWi HENPOHWKHI NOKPUTTS, HAGHECEHI 3 JOMOMOrOK pPerynspHoO
PO3NodiNeHnX TOYOK TepMOKMeto, Y BUIMAAI Wapy, rapsynum npecyBaHHsM, po3numeHi, HakneeHi abo HaHeceHi iHWWM
nogibHMM YMHOM. HenpoHWKHUI MaTepian 12 Moxe OyTU TakoX HaHECEHWM MpW BWUIOTOBMEHHI NOMMMHANbLHOMO
maTepiany 11. HenpoHukHMIA MaTepian 12 MoXe cknagaTucs 3 O4HOrO MOHOSMITHOrO LWapy MaTepiany abo 3 wapysaTtoi
CTPYKTYPM, Sika Mae Kinbka LlapiB OfgHoro i Toro x abo pisHoro cknagy. HenpoHukHWI MaTepian 12 nepeBaXkHO Mae
BMCOKMI KoedilieHT TepTs, abu CnpusiTu MOro HepyXSIMBOCTI BIGHOCHO HECy4oi NMOBEpXHi, i NepeBarkHO Mae opgHaKoBy
NPOTSXKHICTb 3 MOrMMHanbHUM MaTepianom 11, wWob BioBepHYyTU BUNyCKaHHA abcopGoBaHMX PigUH 3 NOMMUHANBHOro
mMaTepiany 11 Ha HeCcy4y NOBEPXHIO.

[nsa 3abe3neveHHa aaresiiHol cunyM Mk MCTOBMM MaTepianom 10 i Hecy4oto NoBepxHeto Moxe ByTn 3acTocoBaHa
HeoboB'A3koBa, abo OoAaTKoBa, KnernoBa cCUCTEMa, Sika MOXe MICTUTU 30HarnbHe, HaHeceHe y BUMMAAi CTPYKTypM,
pvckpeTHe abo cyuinbHe NOKpUTTS abo Lap Knet, WO CKMIeloeTbCs NpU HaTUCKaHHi, abo 6yab-AKy iHWy Bigomy
cneujanictaMm krneroBy cuctemy. Lia ocobnueicTb, Lo nponoHyeTbcs Ha BUGIp, gopaTkoBo A0 TepTsa 3abeanedye
nonepeyHy CTIRKICTb MK HEMPOHUKHUM MaTepiarioM i Hecy4or MNOBepXHet. 3anexHo Big NUMNKOCTi kneto Ta/abo
KOHCTPYKLii NMMCTOBOro MaTepiany MOXyTb BUSIBUTUCH BaxaHUMKU po3'eqHyBarnbHi Npoknanky abo iHwWi enemeHTn. B Lux
HWMX enemeHTax MoXyTb OyTU BUKOPUCTaHI HEKNenoBi maTepianu, ane Taki, Wo MatoTb BiQHOCHO Benuki koedilieHTn
TepTa | NpoTMAITL KOB3aHHIO NO GiNbLUOCTI TMNOBMX HECYYUX NOBEPXOHBb.

InctoBuin matepian

Mpu BMKOpPUCTaHHI NMcToBUN MaTepian 10 knagyTb Ha Hecydy MOBEPXHI0, Hanpukrad, Ha MOBEPXHIO NpUITaBKa,
cTona abo nignoru, a Bxe NoBepx HbOro Po3MilLyloTe npeamMeT abo pevoBuHy. MNpegmeTom abo peyoBUHOK MOxe ByTh
Xap4oBUA npoaykT abo SKUMNCh HWWIA NpodykT, WO sIBNse iHTepec i nig 4Yac npoBedeHHs Oyab-akol onepadil
ninoaeTbca BNnuBoBi abo, iHakwe, 3 HUM Tpeba maTtu cnpaBy abo obpobnatu Khoro. JluctoBuidi MaTepian 10 Moxe
BMKOPUCTOBYBATUCS TakoX ANs BiANeXyBaHHA NpeaMeTra 3 MeTol 30MpaHHs 3anuKOBUX PiOWH, K Yy BUNagky
BiATaBaHHA 3aMOPOXEHUX XapyoBUX MpoaykTiB. [licns BukopucTaHHs abo y pasi, Konu nornuHanbHWin Matepian 11
AOCTaTHLO 3abpyaHeHMIn abo HacMYeHUn piguHamMu, IMCTOBMIA MaTepian Moxe OyTu HafinHO BUAaneHnm.

MepeBaxHo, Ona 3abesneqveHHs apeKBaTHUX CTIMKOCTI 4O po3pidyBaHHS i MOrMMHanbHO! 34aTHOCTI NUCTOBUIA
maTepian 10 mae ToBLMHY t Big 250MmKkm (0,01 atorima) go 1270mkm (0,05 grorima). FAKWo Ans BUrOTOBMEHHS NIMCTOBOMO
matepiany 10 3acTocoBylTb nanepopobHi npouec i obrnagHaHHs, TO 3a pPaxyHOK perynioBaHHA BUPOBHUYMX
napameTpiB, Takux, SK HopMa BWUTpaT Marepiany, BenUYUHa TUCKY | TPUBAnICTb WOro CMNpaBrHHA TOLWO, MOXHa
KepyBaTl Macol Ha oguMHML0 nnoLli i ToBLMHOW rotoBoro nucra 10.

INnuctoBuin matepian 10 nepeBakHO [OCTATHLO THYYKWIA | gobpe ysromkyBaHWMW, a ToMy BiH Moxe 6yTu
npunacoBaHMM OO MNoYacTh HepiBHUMX abo NpodinbOBaHMX HECy4MX MOBEPXOHb. [nA MNEBHUX KOHdirypauin, wo
BMKOPWCTOBYIOTBCS NPU TOPTiBMi Yepe3 aBToMaTn abo npu nakyBaHHi, MOXe BUABUTUCA Takox BaxkaHuM, abu nUcToBui
maTtepian 10 gocTaTHbLO Nerko NpunacoByBaBCs B O4HOMY abo KinbkoX Hanpsmax, a TOMY MOro MoXHa 3ropHyTW B
PYIIOH 3 HapgaHHAM WoMy Oinbll komnakTHO! chopMu. OTpuMaHHK GaxaHoro CTymneHsi FHyYKocTi cnpusitoTb BMOGIp
MaTepianie gna BignoBigHMX enemMeHTiB nuctoBoro martepiany 10, a TakoX NiATPMMYBaHHA BIiQHOCHO HU3BKOMO
3Ha4YeHHa MoAynsa 3rMHy, Yepes BiOANOBIOHI CTPYKTYPHI napameTpu (Many Mrowy nonepeyvyHoro nepetuHy, MiHiManbHy
TOBLLUWHY HOpMarnbHO A0 NIOLWMHW JIMCTOBOrO MaTtepiany, HeCKiHYEHHWUIA MarnioHOK CTPYKTYpU TOLLO).

MoxHa nepenbaunT TakoX 30inblUEHHS NOMMMHAaNbHOI 30aTHOCTI | 3aXWCT HUXKYeneXadnx Ta OTOYYHUMX
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NMOBEPXOHb, 338 PaxyHOK CTBOPEHHSI NpPYXKa 3 BUCOKUM piBHEM MOMMMHaHHA Ha nepudepii nuctosoro matepiany 10,
BMCTYNY HaBKOSIO rpaHU4YHOro kpaio abo 3 AONOMOrow iHWUX NPUAATHUX TEXHIYHUX NMPUAOMIB.

[ns neBHMX 3acTocyBaHb BakaHWM MOXe BMSIBUTUCS HagaHHsi TMCTOBOMY MaTepiany 10 BMacTUBOCTI 3MiHoBaTH
konip Ans yKkasyBaHHSA Ha 3MiHW CTaHy nncTta, Aki BigbyBaloTbCsi Npu Woro BUKOpUCTaHHi. Hanpuknag, 6axaHnum Moxe
BUSABUTUCS yBEOEHHA B NIMCTOBUI maTepian 10 cnonyku, Wo 3MiHIOE KOrMip, 3a paxyHOK Yoro npv MOrMHaHHI piguHn
nornuHanbHWiA matepian 11 3MiHwe cBin konip. Kpim Toro, konbopu BiOANOBIgHUX €NEMEHTIB nucta MoxyTb 6yTu
BMOpaHi Tak, Wo cno4aTky crony4qHui matepian 13 i nornnHansHMin MaTtepian 11 MarTb OAHAKOBURA Konip, Hanpukniag,
OinniA, NOKM NOrMUHanbHWUIA MaTepian 11 He NoYHe 3MiHIOBATK CBI KOMIP Ha KOHTPacTyrYUA, Hanpuknag, Ha YepBOHUN.
OpavH i3 cnocobiB JOcArTM TaKky 3MiHY KOMboOpiB Monsirae B yBeAeHHi Oob6aBkW, sika BU3HA4YaEe AKICTb Xap4oBMX
NpPoAyKTiB, abo iHWOro NiIrMeHTHOrO MOPOLUKY, Y TO BCEPEAMHY NormnunHansHoro matepiany 11, 4n To nig Heoro. Konu
NIrMEHTHUA MOPOLUOK CTMKAETBCA 3 PIOWMHOK, BiH PO3YMHSIETBCA B Ui piauHI i "KpOBOTOYMTR" B NOMMMHANbLHURA
mMaTepian 11 Ta 3MiHIOEe crnpaBXHili Konip nornuHanbHoro matepiany 11. 3MiHa KonMbopy MOXe BUKNUKATUCH NOSIBO
HWKX I3UYHMX 3MIH B NpPOLECi BMKOHAHHA DYHKUIA NOMMWHaNbHUM MaTepianoMm, Hamnpuknag, Npu BUCHaXKEHHI
npoTUMikpoBHoro 3acoby abo npucyTHICTIO GakTepin BcepeanHi nornmHaneHoro matepiany. OauH cnocid, sk BipuTbCS,
npuaaTHUiA ans spiicHeHHa Uboro, [onucaHo B naTteHTi CLUA Ne4,311,479, akuin BugaHo 19 ciuHa 1982p.] deHHy Ta
iHLIMM | ONUC SIKOTO BHECEHO CIOAM LUFSIXOM MOCUITaHHS.

Xo4a Ons gesikux BMAIB 3aCTOCYBaHHA MoXe OyTu OaxaHum poanogin nornmvHanbHoro matepiany 11 Ha okpemi
BiOCikM, y AaHomy pasi ans GinbLUoCTi 3acTocyBaHb NepeBara BigAaeTbCsl BUKOPUCTAHHIO CYLiNIbHOMO NOMMMHanNbHOro
maTepiany 11 3 meToto 3abe3neyveHHs MaKCMMarbHOrO PiBHS NOMMHAaNBHOT 3A4aTHOCTI.

INuctosi matepianu 10 3rigHO 3 AaHUMM BUHAxXogoM MOXYTb OyTu 3actocoBaHi B 6eanidi pisHux Bunagkie i 6ytn
BUKOPUCTaHUMKU Ans 6eanidi pisHMX dyHKUin. [Jo TunoBmx BMpobiB, BUFOTOBMEHWX 3 NUCTOBMX MaTepianis 10,
BiOHOCATLCA, ane X nepenik UMM He oOMeXyeTbCs, NIGCTUIKA ONst CUAIHHA, NUCTU ANs NPUrOTYBaHHS XK, cepBeTKn
ANS CTiKaHHA BUMWUTUX abo TennoobpobneHnx xapyoBuX NPOAYyKTiB, KUITMMKX ANS NiANorM, Matepianu Ans BUCTUMNaHHSA
AWKKiB | nonuups Towo. [o npeamerTie, WO CTAHOBNATb iHTEPEC, MOXYTb BiAHOCUTUCH TaKi XapyoBi NPOAYKTU, SK
M'siCHi Bigpybu, NpoayKTK, xNibobynoYHi BUpobK, Taki NpogyKTH, ik opyKTK | oBOYi TOLLO.

3rigHo 3 gaHWM BMHaxodoM, NUCToBI MaTepianyu 10 Takoro Buay, SIK onucaHi Bule npyu obroBopeHHi incTpauyin,
MatoTb BiGHOCHO BWUCOKI PiBHI NOMMMHAHHA, CTIMKOCTI OO CiYEHHs1 i CTIMKOCTI A0 po3pidyBaHHs, a OinblU KOHKPETHO,
BUCOKi 3Ha4YeHHS edheKTUBHOCTI PopMyBaHHA NamiHaTy Ta epeKTUBHOCTI NOMMMHaHHS.

HaHeceHHs HagpisiB

Axkwo nuctosoMy mMaTtepiany 10 6axkaHo HagaTu OOAaTKOBY FHy4YKiCTb Ta/abo CTBOPUTU CNPUSITIIMBI YMOBW AN Moro
ckrnagaHHa abo 3rMHaHHA B NEBHWUX Hanpsmax abo B MeBHWMX obnacTtsax, TO Ha LpoMy rMcToBoMy matepiani 10, sk
nokasaHo Ha ®Pir.7, moxe 6yTU BUKOHAHMIN NpUHaMHI oguH pag ocrnabneHb, nocrnabneHnx 3oH abo niHin cnabkocTi 26,
27, Takux, Ak niHii Hagpisie, niHii nepdopadii abo nepioguyHi Hagpisn. Lii ocnabneHHa 26, 27 MOXyTb BHOCMTMCA
B nucToBuUiA matepian 10 ans nonerweHHa noginy nucrtoeoro matepiany 10 Ha okpeMmi WmMatku, aki npuaaTHi gna
BUKOPWUCTaHHSA 3 MEHLUMM NpegMeTamn. ToMy, SiK NokasaHo Ha dirypax 8 i 9, Ha nucTtoBoMy maTtepiani 10 MoXyTb OyTu
BUKOHaHI Hagpian, abu matu MOXNMBICTL po3dinuTK Moro Ha ABa abo Ginblly KinbKicTb dparMeHTiB. AHanorivyHo, sk
ue Bigomo cneuianictam, Moxe OyTn BUKOHAHO GaraTo iHWMWX cxem HagpisiB Wwob 34iicHUTU AeKopaTMBHUI nogin
nuctoBoro Matepiany 10. Lia nepeBara go3Bonsie BMKOPUCTATM OauH NMCT Ans G6aratbox npeametiB 6e3 puauky
3abpyQHEHHS 3anULLIKOBOT YacTUHU LbOro €AUHONO NUCTa.

[Mepiogn4yHoro HagpizaHHA MOXHa AOCAITW LUMNAXOM 3HAYHOro 3MEHLUEHHS LiniCHOCTI NOMMHANbLHOro i Cnosy4YHoro
mMaTepianis, 3a paxyHOK YOro MonerwyeTbCsl BiGOKPEMITEHHS YacTVHU NWCTA, Lo CNOXUBAaY 3AIMCHIOE K PO3PUBAHHS.
Kpim TOro, nepiogunyHi Hapgpisn 25a, 25b, 25c, Ak nokasaHo Ha Qirypax 10-12, nepeBaHO PO3MilleHi Tak, LWo
CTiliKiCTb [0 pO3pi3yBaHHA AnA Cnofny4Horo marepiany 13, wapy 3miwyBaHHsa 14, nornuHanbHoro matepiany 11 i
HENPOHUKHOrO MaTepiany 12 3HadHoW Mipok 30epiraeTbes. OpHak, fK BigoMo cneuianictam, gna Toro, LWo6
3a6e3neynT NPOCTOTY NoAdiny nucrta i 36epertu Moro CTiRKICTb A0 po3pidyBaHHsA, MuUOWHY Hagpisy i BiocTaHb Mix
Hagpisamn 25a, 25b, 25¢ moxHa peryntoBaTtu. Kpim Toro, mubuHy Hagpisy MoXxHa BigperynoBaTtu Tak, Wob cromny4qHui i
NOrMUHaNbHWUIA MaTepianu mMornnm GyTW 4acTKOBO po3pisaHi No ToBWMHI 25a abo Ha Bclo CBOW TOBLYMHY 25b, 25c, a
HENPOHUKHMIA MaTepian 12 6ys abo noBHicTo 25a, 25b, abo 4acTkoBO 25C, HEYLLKOLKEHNUM.

[Mpn BM3HAYEHHI AOBXUHU OKpEMUX HaApi3iB HEOOXIOHO PO3rNsgaTh reoMeTpilo pisanbHUX IHCTPYMEHTIB, SKi MOXYTb
KOHTaKTyBaTu 3 FIMCTOM, Hanpuknag, NUKonodibHMX HOXiB. Poamip okpeMmnx HappisiB MOXHa BigperynioBaTth Tak, Lo
BUCTYNW, KOTPi YyTBOPIOOTb NUNKOMNOAIGHY hopMy Takoro Hoxa, He ByayTb 36iraTnca 3 AOBXMHOLO i LLMPUHO Hagpiay.

TakMuMm 4MHOM, NepeBara BiOAaeTbCs JIMCTOBOMY Marepiany, SKkMin mae oauH abo Binbluy KinNbKicTb nepiogn4Hux
Hagpisie, 4e AOBXUHA OKpeMoro Hagpisy cknagae Big 0,01 grolima (0,25mm) go 0,5 aronma (12,7mm), GinbLly nepeBakHO
- Big 0,02 grorima (0,50mm) go 0,1 arorma (2,54Mm), a Hanbinblw nepesaxHo - Big 0,03 gronma (0,76mm) go 0,05 grorima
(1,27mm). lMepeBara BigoaeTbCa TakoX Hagpizam, y AKUX MOBTOPIOBAHa BiACTaHb MK fiHIAMW HaapisiB cknagae Big
0,01 awiima (0,25mm) go 0,5 gronma (12,7mm), Ginbl nepesaxHo - Big 0,02 agronma (0,50mm) go 0,1 arwrima (2,54mm), a
Hanbinbw nepesaxHo - Big 0,03 gronma (0,76mm) o 0,05 aroma (1,27Mm).

MepeBara BigoaeTbCcs TakoX Hagpizam, MUBKUHA SKUX YaCTKOBO NPOXOAWUTL Y CMOMYyYHWUI | NOMMUHANBHUA MaTepiany
13, 11, abo Hagpi3 NOBHICTIO NpoxoauTb Yepes ChonyYHMIA | normMHanbHUn matepiann 13, 11 i goxoouTb Ao
HenpoHuKHoro marepiany 12 abo 4acTKoBO NMPOXOAWTb Y HbOro. TakMMm YMHOM, Hagpisa npoxoauTb BiO ogHoro Goky
nuctoBoro Matepiany 10 Yepes TOBLYMHY LbOrO JIMCTOBOrO MaTepiarny, 3anuiiaioyun y3OoBX Happisy HeHapgpisaHoro
ToBLWMHY Big 0,0001 grorima (0,0025mm) go 0,025 gronma (0,64mm), 6inbw nepesaxHo - Big 0,0075 atorima (0,19mm) go
0,0125 grovma (0,32MMm), a Hanbinbw nepeBaxkHo - Big 0,001 gwonma (0,025mMm) go 0,03 gronma (0,76Mm) ans
nucroBoro matepiany 10, skuin Mae ToBLKUHY B iHTepBani Big 0,01 gronima (250mkm) o 0,05 atovima (1270MKm).

Ak nokasaHo Ha @ir.7, Ans no4yaTtky poO3puBaHHSA fMCTOBOro martepiany 10 Ha okpemi 4YacTuHM, GaxaHo, sk
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npaeuno, nependaquntn Hagpia 25d, KOTpUA 3aNo4YaTKOBYE PO3PUBAHHSA | NMPOXOAUTL Yepe3 HENPOHWKHWUI MaTepian 12
6inga kpato nuctosoro matepiany 10. AKLWO He ygaBaTucs B TEOPID, TO BBaXkaeTbCs, WO Haapis 25d, akuii 3anovaTkoBye
pO3pUBaHHA, JonoMarae po3puBY MOLUMPIOBATUCS B HEMPOHUKHUIA MaTepian 12. Konu BMHMKae GaxaHHa po3ginvTu
nuctoBuin Matepian 10 Ha Ppi3Hi 4acTMHKU, Ue 3MeHLWye cuny, HeoOXigHy, LWo6 nodatn po3puBaHHS, 3MEHLUye
noTeHuianbHy MOXNUBICTL AedopMalii B pasi BigCYTHOCTI pO3pMBaHHS, Ta NoTeHUianbHy MOXIWBICTb BiggineHHsa
HenpoHUKHoro matepiany 12 Big nornnHanbHoro matepiany 11.

Ak nokasaHo Ha Pir.7c, Hagpis 25d, KM 3ano4aTKOBYE PO3PMBAHHSA, MOXE MaTW Pi3HY OOBXWHY Big kpatko 25e
nuctoBoro Matepiany 10, BiANoBiQHO A0 KOHKPETHOrO 3aCTOCYBaHHS, i MOWNPIOBATUCA Tak, Wob He GyTW nepelukogoro
Onst Burod, siki Hagae nvuctoBoMmy matepiany 10 Moro HenpoHWKHiCTb. [NepeBara BigaaeTbca Hagpisy 25d gns
3anoYaTkyBaHHsi poO3puBaHHA, kM Mae aoBxuHy Big 0,005 gronma (0,127mm) go 1,0 awiima (25,4mm), Ginbl
nepeBaxHo - Big 0,05 gonma (1,27mm) go 0,5 grworima (12,7mMm), a Harbinbw nepesaxHo - Big 0,1 agroima (2,54mMm) oo
0,375 pronma (9,53mm).

BurotoeneHHs

Ha ®ir.6 306parkeHo BionoBigHUA npouec i obnagHaHHsa Ans BUpobHMLTBa NMcToBoro matepiany 10 3rigHo 3 faHnm
BUHaxodoM. 3 606iHn abo KoTywku 22, 21 6eanepepBHO NOAAKTLCS CTPIYKK, BiONOBIAHO, NOrMUHansHoro martepiany 11
Ta cnony4Horo matepiany 13. O6uasi HeckiHYeHHI cTpivkn abo cmyrn 11,13 nogawTbes pasom Yepes rapaduin npec 20,
i y npucTpoi 23 ans ¢popMyBaHHs NamiHaTty nornuHansHuin Mmatepian 11 3'egHyeTbea 3i cnony4HUM maTtepianom 13 abo
HaLlapoBYETLCA Ha HbOro. Y NpUCTpoi 23 Ans hopMyBaHHS NamMiHaTy po3nfaBreHnd cnofny4yHnin matepian 13, 3aBasku
TUckoBi 3 Boky cepeguHHoro Banka 15 i BepxHboro Banka 16, HaWapoBYeETbCA 3 MPOHUKHEHHSIM Y TOPILLHIO NMOBEPXHIO
nornuHanbHoro matepiany 11. Lia gis npuknageHoro Tenna i TUCKY NPUMYyLLYe crionyyqHui matepian 13 Tektu
BCEpeauHy MornuHanbHoro matepiany 11 i yTBoptoBatu wWwap 3miwyBaHHA 14. MogiOHUM 4YMHOM, 9K Le Bigomo
cneujanictam, Ans nNpoBeAeHHa npouecy opMyBaHHS famiHaTy Moxe ByTu BUKOPUCTAHO Mpec i3 Harpitolo 3oHo abo
HLIWIA NPecoBU NPUCTPIN 3 HarpiBaHHAM.

OKpeMi CTpi4KM HarpiBaloTbC NepeBakHO TOAi, KONM BOHW MPOXOAATb Hah HarpiTum cepeguHHMM Bankom 15
npucTpoto 23 ans opMyBaHHSA NnamiHaTty. HarpiBHuiA cepeqmHHMIA Banok 15 go3sonsie BECTUM NPOLEC Ha NigBULLEHNX
WBKUAOKOCTAX. AKWO He ygaBaTUCA B Teopilo, TO BBaXaeTbCH, WO nosiMepHa npupoga TEPMOMNIIacTUYHOMO Crosy4YHoOro
mMaTepiany 13 € npuyuHoK TOro, WO Nig Aieto Tenna cnony4Huin matepian 13 gae ycagky. A ToOMy cunu TepTs, WO
iCHYIOTb Ha MOBEpXHi MornuHanbHoro matepiany 11 CTpMMylOTb pyX crnoslydHoro MmaTtepiany 13, CnpUYMHEHWIid Noro
HarpiBaHHsIM, a TakoX CTPUMYITb Byab-aki HACTYMNHI BUPOMXKEHHS | ycaaKy noniMmepHoi matpuui. Takum YMHOM, OKpeMi
ctpidkn 11, 13 nepeBakHO OOBMBaAKOTL CepeauHHWUIA Banok 15, npudomy crnonydHuin mMatepian 13 ©eanocepenHbo
KOHTaKTye 3 HarpiTum cepequHHUM BankoM 15. Kpim Toro, Wwob BigBepHYyTU NpUnmnnaHHa crnony4Horo matepiany 13 nig
Yyac Noro NnaeneHHsl, cepequHHUN Banok 15 nepeBaxHo 3MallyloTb MacTUMOM.

Jani Ha nuct 17 nepeBaXHO HakNagaeTbcs HEMPOHWKHWIA MaTepian 12. MNepeBaxHo, Le Moxe OyTu 3giiCHEHo
LUNISIXOM HaHEeCeHHsI MOKPUTTA Ha nucT 17 3 gonomorow npuctpolo 18 AnsA eKCTpy3iMHOro NokpuTTs, Lo BigoMo
cneuianictam. MNpuUcTpin 18 Ana eKCTpys3iMHOrO NOKPUTTS TMOKPUBAEE HeNamiHOBaHy MNOBEpXHK nucta 17 nniBkot
poannaeneHoro noniMepy 12a. PoannaeneHa noniMepHa nnieka 12a 3'egHyeTbes 3 nUCToM 17, yTBOPIOKOYM NINCTOBUNI
maTepian 10a.

Dani crpivyka nuctoBoro matepiany 10a nepeBaXHO CNpPAMOBYETbLCA OO BUCIHHOrO npuctpoto 19. Y BuUCIHHOMY
npuctpoi 19 BUKOPUCTOBYETLCA NepeBaXkHO O6epTanbHUA BUCIMHWMIA IHCTPYMEHT, 3 OOMOMOrol SIKOrO NMCTOBUM
maTepian 10a poapizaeTbca Ha okpemi nuctn 10 abo Ha Lel nuctoBuiA MaTepian 10 HaHocMTbCS NiHis abo niHil
Hagpisie. B Tabnuui 1 nogaHi getanbHi BiooMOCTi Npo TMNOBI MOMWHanbHI MaTtepiany, cnony4Hi matepianu, NiHinHi
LUBMAKOCTI, TemnepaTypu npouecy Ta TUCKU, Lo 3aCTOCOBYIOTBCA MPU BUMPOBHWLTBI TMMNOBMX MWCTIB 3rigHO 3 A8HUM
BUHaXoOoOM.

Tabnuua 1
TwnoBi maTepianu, NiHIAHI LWBWMAKOCTI, TeMnepaTypu i TUCKK
MornuHanbHuii  MaTepian Crony4Huin  matepian NinidiHa  |TemnepaTypa nosepxHi |Temnepatypa nosepxHi|Cuna
LBWUAKICTL |cepeanHHoro Banka (°C)|HuxHboro Banka (°C) |CTUCHEHHS
(M/xB.) (H/m)
kapToH 100% NSK, TOBLUMHA |MpoYecaHnid HeTKaHui 60,96 209 98 18388
0,559MM, Maca Ha oAWHWLIO |MONINPonineH, Maca Ha OAUHULIO
nrowj 0,406r/m2 nnoui 15r/m2, 9 aeHbe
kapToH 100% NSK, ToBlmHa |rpybe nonoTHo noninponineHy 12,19 213 114 23817
0,559MM, Maca Ha OfMHNLIO |maca Ha oAvHULO Mol 48,9r/m2
nnowwj O,406r/M2
kapToH 100% NSK, ToBlmHa|rpybe nonoTHo noninponineHy 24,38 211 141 23817
0,559MM, Maca Ha OAMHULIO |maca Ha oAMHULIO Mo 34,2r/m2
nnowyj 0,406r/M2

MeToam BunpobyBaHb

[ns BU3HAYEHHA XapaKTepWCTUK MMCTOBUX MaTepianis 3rigHo 3 BUHaxodom Oynu po3pobrieHi i 3acTocoByBanucst
Taki meToaum.

LLIBnAKiCTE NOrMUHaHHA:

1) 3pas3ok nucToBoro martepiany poamipamu 4 gworMmu Ha 4 groinmn (10,16cm Ha 10,16cm), nnolweto 16kB.ar0NMIB
(103,2cM2), nonepenHLO BUTPUMYETLCA NPOTSAroM 24 roAvH Y CepenoBHLLi 3 KOHTPONMbOBaHOK Temnepatypoto 140 oF
(60°C) npu BigHocHiW BonorocTi 0%. [ani uel 3pa3ok NMCTOBOro Matepiany BUTPUMYETbCH MPOTArOM 24 roguH y
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cepenoBuLLi 3 KOHTPONBLOBAHMMMK TemnepaTypoto | BonoricTio npu 73°F (22,78°C) i BigHocHIn BonorocTi 50%.

2) 3BaxTe i 3anuLWiTe NOYaTKOBY Macy KOXHOrO BUTPMMAaHOro 3paska.

3) BumipsiiTe i 3anuLLiTh TOBLUWHY NTIMCTa OIS KOXKHOTO BUTPUMAHOTO 3paska.

4) Po3paxyinTe i 3anunLUiTb CepeqHio TOBLUMHY NUCTa Ans BUTPUMaHUX 3pasKiB.

5) Po3MicTiTb 3BaXXEHUN | BUTPUMaAHUI 3pa3oK Ha YWCTIW, NNOCKin BUNpobyBanbHii noBepxHi 6esnocepeanHbo nig, i
3a 2 pgornmm (5,08cm) Big GlopeTkn, B siKin 3HaxoguTbea Sky6.cM gucTunboBaHo! BoaWu, 3 TuM, Wo6 Boga Gyna
posnogineHa no BennkoMy BMMIpY 3paska.

6) Posnoginite gMcTunboBaHy Bogy 3 OOpeTKM N0 BUTPUMAHOMY 3paskKy.

7) [aliTe MOXNUBICTb 3pa3Ky MOMMUHYTK BClo abo YacTuHy Boam npotsirom 30 cekyHA. AKWo BcA BoAa MOrnuHyTa
paHiwe 30 cekyHa, 3anuwWiTb Lei Yac NormmHaHHS,

8) Yepes 30 cekyHO Bi3bMiTb 3pa3oK, TpUManWTe WOro 3a Kpal nepneHOuKynspHoO A0 YWCTOl  Mrockol
BMNpoOyBaneHOI MOBEPXHi | Nerko noctykamte HWM, MigHIMalyu KWOro nepneHguKynapHO Hag BunpobyBanbHO
noBepxHeto Ha 1 pgronm (2,54cm) | onyckatounm Hasag Ha BunpoOyBanbHy noBepxHi. lMoBTopite ue 10 pasiB 3
iHTepBanoMm B 1 cekyHOy 3 MeTO BUAANEHHA BUAMMOI HENOMMWHYTOT BOAM, AKa 3anuwnnack Ha NoBepXHi 3paska.

9) 3BaxTe 3pa3okK i 3anuLiTb KiHLUEBY Macy 3paska.

10) LUBMAKiCTb NOMMUHaHHS Po3paxoByeTbCs SK (KiHUEeBa Maca - nodatkoBa maca) / 4ac (CNoCTEpeXeHun dac
NornuHaHHs abo 30 ceKkyHA, B 3aneXHOCTI Bif TOro, AKUIA KOpoTWKiA). OanHMLAMN BUMIpoBaHHSA LLIBMOKOCTI NOrMUHaHHS

€ rsu:np,b '

[
11) PospaxyinTe WBWUAKICTb NOMMMHAHHA Ha OgMHULK0 Nrowwi Sk (KiHLeBa mMaca - novaTkoBa

Maca) / Yac / nnowa 3paska. OguHULUAMN BUMIPIOBAHHSA € Moo

¢ oM

12) MoBTopITb Lie BUNpobyBaHHs Ha ABOX HOBUX 3paskax IMCTOBOro MaTtepiany, niaroToBreHnx sk BKasaHo BULLE.

13) Banuwitb cepenHi 3Ha4eHHa Ans 3paska, onucasLu ix Ak "LLIBuakicTe nornmHaHHA".

[MornnHanbHa 3gaTHicTb:

1) 3pas3ok nucToBoro martepiany poamipamu 4 gworiMmu Ha 4 gronmn (10,16cm Ha 10,16cm), nnoweto 16kB.ar0NMIB
(103,2cM?), nonepeaHs0 BUTPUMYETHCA NPOTAroM 24 roAvH Y CepedoBiLli 3 KOHTPONbOBaHOK TemnepaTypolo 140 oF
(60°C) npwu BigHocHiIn Bonorocti 0%.

[ani uen 3pasok NUCTOBOro Matepiany BUTPUMYETLCA NPOTSArOM 24 roguH y cepefdoBHWLi 3 KOHTPONbOBaHUMU
TemnepaTtypoto i BororicTio npu 73°F (22,78°C) i BigHocHi BonorocTi 50%.

2) 3BaxTe i 3anuLiTb NOYaTKOBY Macy KOXHOrO BUTPUMAHOro 3paska.

3) BumipsiiTe i 3anuLliTh TOBLUUHY TMCTa NS KOXKHOTO BUTPUMAHOTO 3paska.

4) PospaxyinTe i 3anuLUiTb CepeqHio TOBLUMHY NUCTa ANa BUTPUMaHUX 3pasKiB.

5) MosHicTio 3aHypTe Ha 120 cekyHn nonepenHbLO 3BaXKEHWUW | BUTPUMAHWUIA 3pa3oK y nocyanHy ob'emomM 5 ranoHis
(18,93n), B AKin MicTUTbCS NpUHaNMHI 1 ranoH (3,785n) aucTuneoBaHoi Boau.

6) BUIAMITb 3pa3ok 3 NOCYAWNHU, TPUMaK4K NOro 3a KyT.

7) NMotpumaiite 3pasok npoTsaroMm 30 cekyHA NepneHAWKYnapHO OO NOCYAWMHU, WO6 BMAANMUTU BCIO HEMOMMUHYTY
BOOY.

8) 3BaxxTe 3pa30okK i 3anuLLiTh KiHLEBY Macy.

9) PospaxynTte MNornmHanbHy 3aaTHiCTb sk (KiHLeBa Maca - nodaTkoBa maca) / nrowia

3paska. OguHMLEel0 BUMIPIOBAHHSA € Meonm

Che

10) MoBTopITh Le BUNpobyBaHHs Ha ABOX HOBMX 3paskax fIMCTOBOro MaTtepiany, niaroToBAeHNX siKk BKa3aHo BULLE.

11) BanuwiTb cepenHi 3Ha4YeHHA NOrMMHaNbHOI 34aTHOCTI, onucaBLK iX sK "lMornvHanbHa 3aaTHICTL".

EdeKkTUBHICTb NOrNUHaHHS:

1) PospaxyiiTe e(peKkTUBHICTb NOMMMHAHHS §K
EdekTHEHICTE NOMMMHAHHA=
_ [MarnuHaner 30aTHICTE - LUEMAKICTE |_|IZII'J'II-'1HEIHHH*
- ToewmrHa NMucTa

10%.

ne [lornvHanbHa 34aTHICTE Mae OAWMHWLUI BUMIPIOBEHHSA B Teomn LBnakicTe NOrnMMHaHHA Mae oauHWLi
CME
BUMIpPIOBaHHA B leogw @ TOBWMHA NMCTa BUMIPIOETLCA B CM, a [lornunHanbHa 3aaTHICTb Mae oguHULiI BUMIpOBaHHA B
C.ChE

rBD.’JH [ rBDnW ] L
ch CoChe CM
CTinKicTb [0 po3pisyBaHHs
B onncyBaHoMy BUNpoOyBanbHOMY NMPUCTPOI, ANS BUMIPIOBaHHS CTIMKOCTI 4O po3pisyBaHHs npu 6eanocepenHboMy
NpUKIagaHHi cunu, Jo fie3a Hoxa y HanpsaMmi z (BepTukarnbHOMY) NpukiagaeTbes Bigoma cuna.

3pa3ok nuctoBoro marepiany posmipamu 6 AwonmiB Ha 8 gwonmiB (15,24cm Ha 20,32cm), nroweto 48kB.aronmiB
(309,7cM?), nonepeaHL0 BUTPUMYETHCA NPOTAroM 24 roAvH Y CepefoBHLli 3 KOHTPONbOBaHOK TemnepaTypol 140 oF
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(60°C) npu BigHocHi BonorocTi 0%. [dani uel 3pasok NMCTOBOro MaTtepiany BUTPUMYETLCS MPOTArOM 24 roguH y
cepefoBHLLi 3 KOHTPONLOBAHUMI TeMnepaTypoto i BomnoricTio npu 73°F (22,78°C) i BigHocHi BonorocTi 50%.

1) BumipanTte i 3annwwiTe TOBLYMHY NUCTa AN KOXHOMO BUTPMMAaHOIO 3paska.

2) MomicTiTe Hix ans obpobkn ntuyi Tuny Personna Poultry Blade, Code # 88-0337, abo aHanoridHui, y Tpumad
HOXa npunagy Ana BUNpoboByBaHb Ha PO3pi3yBaHHS.

3) MpuKpiniTe BUTPUMAHWIA 3pa3ok A0 NNaThopMy Npunaay ans Bunpo6oByBaHb Ha po3pidyBaHHS

4) Micns UbOro NpMBEAITh SIE30 HOXa B KOHTAKT i3 3aKpinfieHnM 3paskoMm.

5) o ueHTpa npyra nesa Hoxa NpUKNagiTe HaBaHTaXeHH:A BiAOMOI BENMUYNHU.

6) Mig Baroto nesa Hoxa nNnaTtdopMy i3 3paskom pyxatTb 3i WwWeuakicTio 8atrimis/cek (0,203m/cek) Ha BiacTaHb 4
atormu (10,16 cm). Lle BU3HavaeTbCs sik nopia.

7) 3HiMiTb 3pasok 3 nnatcopMy | BidyanbHO NepeBipTe Mopi3 Ha HasBHICTb "HacKpi3Horo poapisdy”. HackpisHui
pO3pi3 BU3HAYaETLCA SK NOPI3, L0 NPOWLLIOB Yepesa YCo TOBLUMHY NUCTa 3pa3ka Ha Byab-AKii OBXUHI B Mexax BigcTaHi
4 provmn (10,16cm). HackpisHUA po3pi3 peecTpyeTbCs BidyanbHO MpU peTerbHOMY ornafi ppoHTansHoro i 3agHbLoro
BoKy NnncTa 3paska B YMOBaX rapHOro OCBITIEHHS.

8) 3anuwiTb CnocTepeXxeHHs. AKWO BUSIBIEHO HACKPI3HUA po3pi3, 3MEHLiTb cuny MakcumarbHo Ha 0,5 dyHTa
(226,81 cunu). AKLWO HacKpi3HOro po3pisy He BMSABIEHO, 36iNbWNTL CUny MakcumManbHo Ha 0,5 dyHTa (226,81 cunn).

9) MoknagiTe NUCT 3paska 3HOBY Ha nnatdgopmy.

10) Bigperyntoiite nnatdopmy i3 3paskom, Wob rapaHTyBaTu po3pisyBaHHsi IMCTa 3pa3ka B iHLIOMY MicLyi.

11) 3anuwite MiHIManbHy cuny TUCKY HOXa, HeobXigHy ANs MOBHOMO HACKPI3HOrO MPOHMKHEHHS Kpidb 3pasok, Ak
"Cuna HackpisHoro po3apiay" (kr).

12) TlpoBepniTe cepitd NOCMIQOBHMX PO3pi3iB, MOKW He 3apeeCTpyeTe MiHIManbHy CWMy HacKpi3HOro pospisy, i
3anuwiTb Tl cepenHe 3Ha4YeHHs AN TPbOX OKPeMUX 3pasKiB.

13) "CrifikicTb 0O po3pisyBaHHS" po3paxoByeTbcs Ak Cuna HackpisHOro pospisy, nofineHa Ha cepefHilo TOBLYMHY
nucra (cm):

CTinkicTe fo po3pisyBaHHA = Cura HackpisHoro poapisy (kr) / ToBwmHa nucTa (cm).

EdekTnBHICTE hopMyBaHHA namiHaTty

EdekTnBHICTE popMyBaHHA NamiHaTy OUiHIOE MPUNPEcoBYBaAHHA CMOSYy4YHOro Martepiany, Wo Mae BigoMy mMacy Ha
oavHuuto nrowi (BW), oo nornuHansHoro matepiany.

MigroToBka 3paska Ansi BUMIpIOBaHHA eheKTUBHOCTI hOpMyBaHHs namiHaTy:

1) Tpu 3pasku NUCTOBOro MaTepiany poamipamu 8 grorimis Ha 1 gronm (20,32cm Ha 2,54cm), nnoweto 8ks. AroNMIB
(51,61cM?), nonepenHLO BUTPUMYIOTLCH NPOTSTOM 24 FOAMH Y CEpenoBHLLi 3 KOHTPOMNLOBAHOK TemnepaTypoto 140 oF
(60°C) npmu BigHocHi Bonorocti 0%. [Jani 3pasok NWCTOBOro Matepiany BUTPUMYETbCS MPOTAroM 24 roauH y
cepefoBHLLi 3 KOHTPOSIbLOBAHUMI TeMnepaTypoto i BomoricTio npu 73°F (22,78°C) i BigHocHI BonorocTi 50%.

2) [Ins KOXHOro 3paska BigMipanTe i BioMiTbTe cepeHio No WrpuHi Ninito (0,50 grorima (1,27cm)).

3) Yagoex cepepHboi niHil BiomipsiTe 1 gwoinm (2,54cm) Big 1-glorimoBoro (2,54-cM) kpato i HaHeciTb NiHito
ynonepek LWAPUHU.

4) 3 ponoMorok TroCTporo pisanbHOro Jfiesa, ke Mnpopisae marepian 3paska Hackpisb, NpopikTe niHito Big
BiOMIpSIHOT | NO3HaYeHO! cepeanHmn Kpato 3paska Ao BigMideHol i BiomipsiHOT 1-aronmMoBoT (2,54-cm) niHil.

5) MoBTopITh L€ 3 iHWoro oKy 3paska Ha TOMY X CaMOMY WOro KiHLi.

6) Martepian, Wo 3anuwunBCs Ha 3pasKy nicns 0box po3pisiB NoBUHeEH Tenep Habytn cdopmu "V" 3 kytom y 30 ° 3
KoXXHOro GoKy Bif BiOMipsiHOT NO300BXHBOI cepeaHboi MiHii.

7) HaHnecitb 0,00496 cyHTa (2,25r) Kneto, WO MICTUTL aueToH | neperHaHnin 6eH3nH, Hanpuknag, Krnekw 3ararnbHoro
kopucTyBaHHa TUny Dyna Systems Quick-Flex, Homep Bupoby 672-02-500, piBHOMIpHO Ha yBeCb HenamiHoBaHWui Gik
KOXKHOIO 3paska.

8) MpwuknagiTe He3aMaHUN NPAMOKYTHUR KiHeLb 3pa3Kka 3 HaHeCceHUM KIeeM [0 Kpak MeTaneBoi NNacTUHKU 3
HepaBito4oi ctani poamipamu 10 grorimie Ha 1 gonm Ha 0,125 gronma (25,4cm Ha 2,54cm Ha 0,3175¢Mm) | npukneiTe.

MigroToBka camonpuKkneroBanbHOI CTPIYKNA:

1) MigroTynTe camonpuknetoBarnbHy CTpiMKy posmipom 39 awnmis Ha 2 grormu (99,06cm Ha 5,08cm), ska y pasi i
NPUKINEBaHHA OO NMacTUHU 3 HEPXKaBiloyol cTani Mae cuny BigpuBaHHS, BUMipAHY npunagom Tappi T 540 om-93
MiHiMym B 6,86 dyHTa (3112r), Hanpuknag, camonpukrnetoBansHy cTpidky Tuny SpectTape®, Inc. ST260 Silver Cloth
Duct Tape. HeobxigHa MiHiManbHa cuna BigpuBaHHS CTPIUKKM MOXe OyTU Pi3HOK B 3aneXHOCTi Bif BRacTUBOCTEW i
reomMeTpii NoBepxHi BEPXHLOro Lwapy abo cnony4Horo martepiany nuMctoBoro MaTepiany. Benuka cuna BigpuBaHHs
CTpiYKkM HeobXigHa 3 MeTO rapaHTyBaTu AOCTaTHIO afresito 4o NMMCTOBOro MaTepiany, Wwob NoBHICTIO posluapyBaTu Len
MaTepian Yy 30Hi KOHTaKTy. FKWO B 30HI KOHTaKTy CTpidka He npuctae B [OCTaTHI Mipi, abu CnpuynHMTK
po3LlapyBaHHs, BUNPoByBaHHS BBaXKAETbCA TakMM, L0 He Bigbynocs, i Heo6XiQHO B3ATU CTPIYKY, sika Mae BinbLuy cuny
BiapUBaHHS.

2) CKknagiTb CTpi4Ky BOBOE KNenoBMM BOKOM ycepeanHy, 3anuwimeLumn 1 niHinHua aronm (2,54cm) BigKpUTOro Kneto.

3) NpuknenTe BigkpuT 1 gloim (2,54cm) camonpurkneoBanbHol CTpivKKA Ao 3pisaHoro y cdopmi "V" kpato 3paska.

4) MoknagiTe Ha 60 cekyHa BaHTax Baroto 20 dpyHTiB (9,0kr) Ha camonpukreloBanbHy CTPIYKY, SKa NpukneeHa ao
3pizaHoro y dopmi "V" kpato 3paska.

Mpouenypa BMNpoGyBaHb

1) BcraBTe HenpukneeHy 2-gionmoBy (5,08-cM) 4YacTMHY MeTaneBol NacTUHWU, Ha Skl YyTPUMYETbCH 3pa3oK, B
CTalioHapHWI 3aTuckady MallMHU BUNpobyBaHb Ha po3Tar, Hanpuknag, Instron® (mogene 550R/1122), abo aHanorivHoi.

2) BcraBTe cknageHy YacTUHY CaMOMpUKNeoBanbHO! CTPIYKM B iHWWA (WO pyxaeTbcsi B HanpsMi Z) 3aTuckad

-12-

76170 C

UA



v N

ol 9L

[ARS

170

15

20

25

30

35

40

45

50

55

60

65

MaLUVMHWU BMNpoByBaHb Ha Po3TSr.

3) MepemiwynTe BepxHii 3aTuckad B HanpsaMi Ha 180° Big cTauioHapHoro 3aTuckada 3i weuakicto 0,667dyTie/cek
(0,2032m/cek) ansa BigpvBaHHSA CNONyYHOro Martepiany i Wwapy 3MillyBaHHA Bif NOrnvHanbHOro marepiany.

4) 3anuwitb CNOCTEPEKEHHS!, IK PYMHYBaHHS CMOSMYYHOrO MaTtepiany, SKWo CrofyYHUiA MaTepian, wap 3MillyBaHHs
abo nornvHanbHWn Matepian, He 36epir nodaTkoBUX po3mipiB 1 glorm Ha 8 glonmie (2,54cm Ha 20,32cm). Ak
3ragyBarnocsi B po3fini no NpUroTyBaHHIO 3paska CTPiYKM AN UbOro Metogy, Komu CTpivka He posllapoBye SIMCTOBOIO
mMaTepiany B 30Hi KOHTaKTy, BUNPoOYyBaHHS BBaXKaeTbCsA TakUM, LWO He Bigbynocs, i HeobXigHO B3ATW CTpidKy, fka
CuUInbHilwe npununae.

5) Nicna Bunpo6oByBaHb NOBEPHITL BUKOPUCTAHY CaMONpUKNeBaribHy CTPIYKY AN ornaay.

6) Y Bunagky, konu Bigbynoca HENOBHE BigpUBaHHS, Ha WO BKa3ye MeHLLa, HiXX yCsl NOBEpPXHs 3pa3ka, po3llapoBaHa
nrowa, Toai 3pasok NponLIoB BUNPOGOBYBaHHS Ha ehekTUBHICTL POpMyBaHHSA NamiHaTy, | BBaXaeTbCs, O CMONyYHUA
wap gobpe 3'egHaHWiA 3 NOMMMWHaNBHUM WApoM. 3anuuwiTe pesynbTaT, Ak "npoxoauTtb”. [o3HadveHHs "npoxoguTb"
po3rMsAfaETbCa SK Take, WO BignoBigae MiHiMansHUM BuMOram OO 3paska JIMCTOBOro Matepiany, fKUn Mae
eeKTUBHICTb POPMYBaHHSA NamiHaTy npuHaimHi 10r/m2.

7) FAKWo 3pa3oK BiOpMBAETLCA i PO3LIAPOBYETHCA NO BCili NMOBEPXHi 3paska, Tofi 3pikTe i3 caMmonpuknesansHol
CTPIYKKM BigipBaHi cnony4HWUi MaTtepian, wap 3MillyBaHHs | NOrMUHanNbLHWIA MaTepian.

8) Bumipsiite i aanuwwitb nroly (M2) cnonyydHoro matepiany, Wwapy amillyBaHHs abo NormnHaNbHOro Matepiany, siki
6ynu BigipBaHi camorpuKieoBarnbHOK CTPIYKo Nif Yac BunpobosysaHb. Lie HasnBaeTbea Mowa ginipsana)-

9) BumipsiiTe i 3anuwitb Macy (r) cnonyyHoro Matepiany, Lapy 3MilyBaHHs abo nornuHanbHoro matepiany, aki
6ynu BigipBaHi camonpuKneoBanbHoK CTpidKkolo nif Yac BunpobosyBaHb. Lie HasmBaeTbes Maca(gigipsana) -

10) PospaxyinTe eheKTMBHICTb (POPMYBaHHS NamiHaTy 3paska 3a hopMysok:

EdQekTHEHICTE QOpMYEaHHANAMIHATY =
_ Maca(siaipsaﬂ&)
rln':'u-'-a(sip.ipsaﬂaj

Mpuknagmn

B nepeniyeHMXx HwxYe npukiagax onucaHi martepianu, BUroToBreHi i BMNpoGyBaHi BignoBigHO A0 NpPOTOKOMY
BMNpobyBaHb; AaHi ANa Lux maTepianis HaBeaeHi B Tabnumui 1.

Martepianu npuknagie 1-9 cTiki 4o po3pisyBaHHs, @ TOMY Mig Yac onepauili pisaHHs Big UMX MaTepianis He
Nerko BigpisaTv YacTUHW, | KMOBIPHO BOHWU MeHLUE 3abpyLoHIOTE XapyoBi NPOAYKTH, WO roTyTbCsa. 3oKkpema, CTinki 4o
po3pi3yBaHHA NOBepXHi (Hanpuknag, MNOBEpPXHi CnonyyYHUX maTtepianiB) B npuknagax 1-9 maTb edeKTUBHICTb
cbopmyBaHHs namiHaTy npuHanMHi 10r/cm?2 aBo npoxoaaTh BUNPOBYBaHHS, AIK Pe3ynbTaT HEMOBHOTO BiAPUBAHHS.

Mpwuknag 1

Mpy6e nominponineHoBe NofoTHO 3 MAco Ha oAuHULI nnoli 34,2r/M2, BurotosreHe dipmolo Conwed Plastics®,
Inc., ke mae 25,59 HWUTKM Ha 10cMm B HanpsAMi ocHoBM i 31,50 HUTKM Ha 10cM B Hanpsami yTka, 6yno 3B'asaHe 3i
100% nanepom SSK ToslmHol 0,762MM i Macolo Ha oguHuuio nrowi 0,521kr/mM2, BuroTosneHum dipmolo Georgia
Pacific®, Inc. lNMonoTHo i nanip po3milyBanuncs Ha Npeci 3 ONopHOK NANTO i NiggaBanuca TUCKy B 2296kMMa npu 177°C
npoTarom 75 cekyHa.

Mpuknag 2

Mpy6e noninponineHoBe NOMOTHO 3 Macoo Ha OAMHWLIO Nnowi 48,9r/mM2, BuroToBReHe cipmolo Conwed Plastics®,
Inc., ske mae 20,51 HWUTKM Ha 10cMm B HanpsiMi ocHoBM i 23,62 HUTKM Ha 10cM B Hanpsami yTka, O6yno 3B'AsaHe 3i
100% nanepom SSK ToBlmMHOK 0,762MM | Macolo Ha oauHuuio nnowi 0,521kr/mM2, BurotoBneHum dipmoto Georgia
Pacific®, Inc. MNonoTHo i nanip po3millyBannca Ha npeci 3 ONOpHOK NIMTOHO i NigaaBanuca Tucky B 2296kMMa npu 177°C
npotarom 90 cekyHa.

Mpuknag 3

MpoyecaHunii HeTKaHWii NorninponineH Macol Ha oauHuuto nrowji 15r/mM2, BuroToBneHuin cipmoto The Stearns
Technical Textiles Co.®, 3 BorokHoM y 9 AeHbe 6yB 3B'A3aHuii 3i 100% nanepom SSK ToBLMHOW 0,762MM | Macoto Ha
onmHWLo nnowi 0,521kr/mM2, BUroToBReHUM dipmoto Georgia Pacific®, Inc. MonoTHo | nanip poaMillyBanucst Ha npeci
3 onopHoto nNnuToto i nigaasanuca Tucky B 2296kMMa npu 177°C npotarom 90 cekyHA.

Mpuknag 4

Mpy6e noninponifieHoBe NONOTHO 3 MAco Ha oAuHULO noli 34,2 /M2, BurotosrieHe dipmoto Conwed Plastics®,
Inc., ke mae 25,59 HWUTKM Ha 10cMm B HanpsMi ocHoBM i 31,50 HUTKM Ha 10cM B Hanpsmi yTka, O6yno 3B'asaHe 3i
100% nanepom SSK ToBumHOW 0,635MM | Macolo Ha oguHWLo nrouli 0,456kr/M2, BurotoBneHnm dipmoto The Herty
Foundation®, Inc. [MonoTHO i nanip po3MillyBannca Ha npeci 3 ONOPHOIO MANTO | niggaBanuca TUCKy B 2296klMa npu
177°C npotarom 75 cekyHa.

Mpuknag 5

Mpy6e noninponineHoBe NOMOTHO 3 Macol Ha OAMHWLIO NnoLi 48,9r/M2, BuroToBneHe cdipmolo Conwed Plastics®,
Inc., ske mae 20,51 HUTKM Ha 10cMm B HanpsiMi ocHoBM i 23,62 HUTKM Ha 10cM B Hanpsami yTka, Oyno 3B'A3aHe 3i
100% nanepom SSK ToBLnHOK 0,635MM i Macolo Ha opuHuLio nnowli 0,456kr/M2, BUroToBneHnm dipmoto The Herty
Foundation ®, Inc. NonoTHo i nanip po3millyBannca Ha npeci 3 ONopHO NAUTOK i NigaaBanucs TUCKy B 2296klMa npu
177°C npotarom 90 cekyHa.

Mpuknag 6

Mpodecanunii HeTKaHWit MoniNPoNiNeH Macol Ha oauHuulo nnowi 15r/mM2, BurotoBneHui dipmoto The Stearns
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Technical Textiles Co.®, 3 BorniokHoM y 9 AeHbe OyB 3B'A3aHnin 3i 100% nanepom SSK ToBwmHo 0,635MM i Macolo Ha
oavHuLo nrowi 0,456kr/m2, BUrotoBneHnm cipmoto The Herty Foundation®, Inc. MonoTHO i nanip poamilLyBanucs Ha
npeci 3 onopHo MANTOLO i NigaaBanuca Tucky B 2296kMMa npu 177°C npotsarom 90 cekyHa.

Mpwknag 7

Ipy6e noninponineHoBe NOMOTHO 3 Macol Ha oAuHULO nnowyi 34,2r/mM2, BuroToBneHe cipmoto Conwed Plastics®,
Inc., ake mae 25,59 HUTKM Ha 10cMm B HanpsaAMi ocHoBM i 31,50 HUTKM Ha 10cM B Hanpsami yTka, 6yno 3p'asaHe 3i
100% nanepom NSK ToBLlmHo 0,559MM i Macolo Ha oguHmuo nrowi 0,406kr/m2, BurotTosneHum cipmoto The Smurfit
Stone Container Corporation®, Inc. NonoTHo i nanip po3amillyBanvcs Ha npeci 3 ONOpHOK NNMTOK | nigaaBanuca
TUcKy B 2296kIMa npu 177°C npotdarom 75 cekyHa.

Mpuknag 8

Mpy6e noninponineHoBe MOMOTHO 3 Macol Ha OAMHWLIO NroLi 48,9r/mM2, BUroToBReHe cdipmolo Conwed Plastics®,
Inc., ske mae 20,51 HUTKM Ha 10cM B HanpsMi ocHoBW i 23,"62 HUTKM Ha 10cMm B Hanpsmi yTka, Oyno 3B'A3aHe 3i
100% nanepom NSK ToBlmHo 0,559MM i Macolo Ha oguHuuo nrowi 0,406kr/M?2, BurotTosrneHum dipmoto The Smurfit
Stone Container Corporation®, Inc. MonoTHo i nanip pos3miwyBanucs Ha npeci 3 oNopHoK MAMTO | nigaaeanucs
Tucky B 2296kMMa npu 177°C npotarom 90 cekyHA.

Mpuknag 9

MpoyecaHmnii HeTkaHWii MORINponineH Macol Ha ofguHuLto mrowi 15r/m2, BuroToBneHuit dipmolo The Stearns
Technical Textiles Co.®, 3 BorokHoM y 9 AeHbe 6yB 3B'A3aHWi 3i 100% nanepom NSK ToBLmHo 0,559Mm i macoto Ha
oavHulto nrow,i 0,406kr/mM2, BuroToBneHUM dipmolo The Smurfit Stone Container Corporation®, Inc. MonoTHo i
nanip po3MillyBanncsa Ha npeci 3 onopHO MANTOLO | NipaaBanucsa TUcky B 2296kMMa npu 177°C npotarom 90 cekyHA,.

Tabnuuyga 2
Manip eeKTMBHICTb MOTMWHAHHS, CTIKICTb A0
pO3pisyBaHHS i epeKTUBHICTb (hOpMYyBaHHA namiHaTy ansa npuknagis 1-9
Manip | EchekTBHICTL NOrMMHaHHS r2/(cmScek) | CTIAKICTE A0 pO3pisyBaHH: (KIC/CM) | EdekTuBHICTD hopMyBaHHS namiHaty (v 2)
Mpwvknag 1 3,7 63,1 [MpoxognTs*
Mpwknag 2 4.5 53,4 [MpoxoanTb*
Mpwknag 3 3,7 59,9 MpoxoanTb*
Mpuknag 4 1,9 58,3 375,8
Mpwknag 5 2,4 497 MpoxognTs*
Mpwknag 6 1,4 59,56 [MpoxognTs*
Mpwvknag 7 1,7 62,0 118,9
Mpuknag 8 1,6 56,9 145 4
Mpwknag 9 0,8 76,2 [MpoxognTs*
*HenoBHe BiApUBaHHS, sike BKA3ye Ha rapHWil 3B'A30K CMOMYYHOrO i MOrfMHaNbHOro Lwapis.

BulleHaBeneHi npuknagn i onuc BapiaHTiB 3AINCHEHHs BMHaxody, SIKUM BioOaeTbCcA nepeBara, nNogadi nuwe 3
MeTOoHo intocTpalii i onncy. BoHM He NpeTeHayTh Ha BUYEPMHICTL abo 0OMEKeHHS BUHaxoay A0 KOHKPETHUX ONMUCaHMX
dopM BTiNEHHA, i B CBITi BUKNaAeHOro MOXIMBI i OYikyBaHi pi3Hi BapiaHTW. OCKINbKW ONUCaHi YMCreHHi nepeBaHi
i anbTepHaTUBHI BapiaHTW, CUCTEeMU, KOHdirypauii, MeTogMm Ta noTeHUianbHi 3acTOCyBaHHA, TO 3pO3yMino, Wo B
mexax obcary BuHaxony mMoxe 6yTun agilicHeHo Garato BapiaHTiB i anbTepHATUBHUX PilLEHb.

TaKkMM YMHOM, 3pO3YMINO, WO BapiaHTW 3OiNCHEHHs BUHaxomy i npuknagn ©ynu BUOpaHi Ta onucaHi 3 MeTow
HalKpaLLloi inocTpauil rofloBHUX 3acan BUHaxXody i MOro NMpakTUYHOro 3acTOoCyBaHHS, abu gaTh MOXIMBICTL NPOCTOMY
cneuianicTy Kpalje 3actocyBaTW BWHaxig B WOro pi3HUX BapiaHTax Ta 3 pisHMMW BUOO3MIHAMM, AKi OYiKyloTbCs Ons
KOHKPETHMX 3acTocyBaHb. BignosigHo, cnig mMatv Ha yBasi, WO Taki BMOO3MIHM He BMXoAATb 3a Mexi obcary
BUHaxody, SKMN BU3HaYeHO B aoaaHin dopmyni.

dopwmyna BMHaxony

1. CTiIKUIA OO pO3pi3yBaHHS NOMUHaNbHWIA GaraTouinboBUA NUCTOBUIA MaTepian, AKUA MICTUTL:

(a) nornuHanbHWIA MaTepiarn, Wo Mae BEPXHIN Wap i HAXKHIO NOBEPXHIO;

(6) sragaHuni BepxHin wap, Wo Aense coboto Wap 3MillyBaHHSA 3ragaHoro NorfvHaneHoro martepiany i cyuineHoro
nMcTa cnonyyYHoro marepiany;

(B) HEMPOHUKHWIA ANS PiOMHW MaTepiarn, WO KOHTAKTYe 3i 3rafaHo HUKHBOK NMOBEPXHEHD;

[ 3rafaHuil CnoryYHUin MaTepian Mae Macy Ha oAWHWLIO Mol B iHTepBani Big 4 /M2 go nopsigky 100 r/m?Z; i

L€ 3ragaHuii MUCTOBMI MaTepian Mae edeKTUBHICTb (OPMYBaHHA NamiHaTy npuHanMHi 10 /M 2 Ta MHOXUHY
ocnabneHb.

2. IluctoBuin matepian 3a n. 1, B AKOMY 3rafaHuii HEMPOHWKHUWA ONS piavHWM maTtepian aense cobow nucT,
NPUKPINIIEHNA OO 3ragaHol HUKHBOT NOBEPXHI.

3. NucTtoBunii MmaTepian 3a n. 1, B AKOMy 3ragaHWin CNofy4YHUA MaTepian nicrns CTBOPEHHS NamiHaTy Mae BigKpuTy
noBepxHIo npuHanmHi 0,5 BigcoTku.

4, JluctoBuii maTtepian 3a n. 1, B AKOMy 3ragaHuin CnonyYHUin maTepian ckrnagaeTbes 3 No CyTi HENorMUHansHoro
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marepiany 3 oTBopamu.

5. NuctoBuii matepian 3a n. 1, B sKOMy 3ragaHuii CNoNy4yHUA MaTepian Mae Macy Ha O4MHWLI0 NowWi Big nopsaky
15 r/m2 o nopsapky 50 r/m2.

6. lluctoBui matepian 3a n. 1, B AKOMy 3ragaHuii NOMMUHanbHWIA MaTepian cknagaeTbCsi 3 BONIOKHUCTOro Matepiany.

7. NuctoBnii Matepian 3a n. 6, y SKOMY 3ragaHuii NOrMUHaNbHUIA MaTepian Mae Macy Ha OoguHWMUK nriowli Big
nopsiaky 200 cyHTIB/3000 kB. doyTie (0,325 kr/m?) no nopsiaky 400 cyHTIB/3000 kB. chyTie (0,651 kr/m?2).

8. IlnctoBun matepian 3a n. 7, y SIKOMy 3ragaHuil MOrfvHanNbHUA MaTepian Mae mMacy Ha ofuHuUe nnouli Bif
nopsiaky 220 ¢yHTiB/3000 kB. cyTie (0,358 kr/m2) no nopanky 280 dyHTIB/3000 kB. dyTie (0,456 Kr/M32).

9. NNuctoBunin matepian 3a n. 1, B AKOMY 3ragaHuin MMCTOBMIN MaTepian 3aranom niocKun.

10. JluctoBuii matepian 3a n. 1, B SKOMY 3ragaHuii NornuHanbHUIA Martepian i aragaHuii Crony4YHUin maTtepian MalTb
OOHaKOBY NPOTSXKHICTb 3i 3rafaHWM HENPOHWKHUM MaTepianom.

11. IluctoBun matepian 3a n. 1, AKMIA MICTUTb, KpiM TOro, NPUHaMMHI oguH pag ocnabneHb, NpPUYoMy 3ragaHui
NpUHaNMHi oguH psig ocnabneHb NOLUMPIOETLCS Yepe3 yBeCb 3ragaHuil CrnoflydyHWin mMaTtepian i NpuMHaniMHI YacTuHY
3ragaHoro NornuHaneHoro matepiany.

12. BaraTouinboBuiA NMCTOBUIA MaTepian, AKUi MiCTUTb:

(a) nornMMHanbHUM MaTepian, Wo Mae NPOTUIEXHI NepLuy | ApYry NOBepXHI;

(6) HenpoHWKHWI MaTepian, KOTPUN KOHTaKTye i3 3ragaHol MepLUOld MOBEpXHe 3ragaHoro MOrfUMHaNsHOro
martepiany;

(B) cnony4Huii maTtepian, KOTpUlA KOHTAKTYe 3i 3rafaHor OpYroto NMOBEPXHEK 3rafaHoro NornuHansHoro matepiany i
hopMyEe MK HUMW Wap 3MilLyBaHHS; i

Ae 3ragaHuii NUCToBWUMA MaTepian Mae edeKTUBHICTb MOMMUHaHHA NpuHarMHi 0,2, edeKTUBHICTE opMyBaHHS
namiHaTy npuHaiimAi 10 /M2 i cTiliKicTb A0 po3pisyBaHHA NpuHaiMHI 30 Kre/cm.

13. luctoBnin matepian 3a n. 12, y skoMy 3ragaHuin cnonyyqHuii matepian dpopmye 6esnepepBHy CiTKy.

14. NucTtoBunin Matepian 3a n. 12, y AKoMy 3ragaHuii CnonyYHUin MaTepian CKNagaeTbes i3 CUHTETUYHOrO MaTepiany.

15. MornuHanbHWiA, CTIRKUIA 4O PO3pi3yBaHHS i CTIMKUIA A0 po3CikaHHA BUPIO, WO MICTUTb:

NUCTOBMIA MaTepian, Ae Lel NUCTOBMA MaTepian Mae CTiiKiCTe [0 po3pidyBaHHA npuHanmHi 30 krc/cm,
eeKTUBHICTb NOMMUHaHHA NprHanMHi 0,2 | echeKTUBHICTbL POpMyBaHHS NaMiHaTy npuHaiMHi 10 /M2,

16. Bupi6 3a n. 15, y akoMy 3ragaHuili NUCTOBUIN MaTepian MICTUTb NOMMUHAnNbHUA MaTepian, Wwo Mae nepuly
NOBEPXHIO | APYry MOBEPXHIO, CMONyYHWIA MaTepian, SKUM 3'eqHaHui i3 3rafaHol NepLUolo NMOBEpXHe 3ragaHoro
NOrNUHanbLHOro Marepiany i bopMye MiXK HAMW LIap 3MillyBaHHS, i HEMPOHUKHMIA MaTepian, 3'eqHaHui i3 3ragaHor
APYrolo NMOBEpXHEe 3ragaHoro NorfvHansHoro Martepiany.

17. Bupi6 3a n. 16, y skomy 3ragaHuii CnonyYHUIn MaTepian cknagaeTbea 3 Mo CyTi HenoruHansHoro matepiany 3
OTBOpaMW.

18. Bupi® 3a n. 15, SkM MICTUTb, KpiM TOro, NPUHaNMHI OOWH pag ocnabreHb, NPUYOMYy 3ragaHuii NpUHakMHI
oavH psa ocrabrneHb MOLIMPIOETHCA Yepe3 yBecb 3rajaHuil CrofydHUR martepian i npvHaWMHi YacTUHY 3ragaHoro
MornMHanbHOro MaTtepiany.

19. Bupi6 3a n. 15, y akomy 3ragaHuii NMMCTOBMIA MaTepian Mae ebekTUBHICTb (hopMyBaHHS namiHaTy npuHanmHi 10
r/m2.

20. Bupi6b 3a n. 15, y akoMy 3ragaHuin NMUCTOBMIA MaTepian Mae Macy Ha oguHuuto nnowli Big 200 dyHTiB Ha 3000

kB. cpyTiB (0,325 kr/m2) go 400 cbyHTiB Ha 3000 KkB. dyTiB (0,651 Kr/M2).
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OdbiliiHnii GroneteHb "lMpomucnoaea BnacHicTe". KHura 1 "BuHaxogn, kopucHi mogeni, Tonorpadii iHTerpansHux
MikpocxeM", 2006, N 7, 15.07.2006. [depxaBHWA OenapTaMeHT iHTenekTyanbHoi BnacHocTi MiHicTepctBa ocBiTh i
Hayku YKpaiHu.
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