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(72) N3obpeTtaTenb:
AnekceeB lOpuit Cepreesuy, UA,
BapaBa Butanuin Bnagumuposuu, UA,
Ixyp EBrenHuin AnekceeBuu, UA,
KabapauH Hukonait KoHctaHTuHoBUY, UA,
KpukyH Opuin AnekcaHgposuu, UA,
Kyuma Jleonupg JaHunosuu, UA,
MexyeB Hukonaii Hukonaesuu, UA,
TkaveHko Bnagumup WMeaHoBu4, UA,
Ynon Bnagumup Bnagumuposuu, UA,
AxywkuH Muxaun AnekcaHgposud, UA

(73) NateHTOBNAgeney;
AnekceeB lOpuini Cepreesuy, UA,
BapaBa Butanuin Bnagumuposuu, UA,
Ixyp EBreHuin AnekceeBuu, UA,
KabapauH Hukonait KoHctaHTuHoBMY, UA,
KpukyH lOpuidi AnekcaHgposuu, UA,
Kyuma Jleonug JaHunosuu, UA,
MexyeB Hukonaii Hukonaesuu, UA,
TkaveHko Bnagummp MBaHoBuu, UA,
Ynon Brnagumup Bnagumuposuu, UA,
AxywkuH Muxaun AnekcaHgposuu, UA

(54) CNOCOB U3rOTOBNEHUA USAENUA ANA SAWUTLI OT PAOUALINU

(57) Pedbepar:
Mpennaraembln cnoco® W3roTOBMEHWA WU3Oenvi

anga 3awnTbl oT pagunaunn npegnonaraeTt
ncnonb3oBaHue KOMMNO3UTHOIO maTtepunana,
cocTodwlero M3  HanonHutena wnu  Martpu4Horo

mMaTepuana, ¢opmMoBaHWe W3AeNUA W MPOMNUTKY
ChOPMOBAHHBIX W3AeNUiA MPONUTOYHBIM PacTBOPOM.
Cnoco6 3aknodaeTca B TOM, YTO MpUroTaenusatoT
HanonHWTemnb, codepXallui AucnepcHble 4YacTuubl,
co cpegHuM pasmepom 0,1 MKM U yAOenbHom
nosepxHocTbio 0,3 ... 2000 m2/r, B o6beme o 1,5 %
oT obuwero obbema HanonHWUTenNs, onpenenstoT

Maccy HanorHuTens, npu KoTopow obecneynBaeTcs
aHomarbHoe norsowleHe panuoaKkTUBHOMO
nanydeHus, wucrnonesywtr 4 ... 12 % obbema
HanonHWTena Ans npUWroToBMEeHUS MNPONUTOYHOrO

pacTBopa, a ocTanbHylo 4acTb - And hopMOBaHWUA

usgenuii. CdopMOBaHHble UM3fenus  cyllaTcs,
06pabaTtbiBaloTCA  NPOMUTOYHBIM  PAcTBOPOM U
nodseprawTcs BO3OENCTBUIO  [aBleHus,

TemnepaTypbl U Apyrux cpaktopos, obecneumBaroLmx
Tpebyemble husnMveckme M MexaHW4eckue CBOWCTBa
nagenuin. [pegnaraemeln  cnoco6  nossonset
YMEHbLNTL  TOMWWHY W Maccy Msgenuii  npu
yBenuMyeHnn koadppuuneHTa ocnabnexHns pagvauun
NPUGNU3NTENBHO B TPU pasa.

OduuynancHein  GoneTeHb  "lMpombilLneHHas
cobctBeHHocTh". KHura 1 "MsobpeTeHnsa, nonesHble
Mogenu, Tonorpadun  MHTerpanbHblX  MUKpocxem",
2006, N 1, 15.01.2006. ["ocynapcTBEHHbIN
AenapTaMeHT  MHTEnNneKTyansHon  CoBCTBEHHOCTH
MuHucTepcTBa 06pasoBaHUs U HayKkn YKpauHsl.
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(24) Effective date for property rights: 16.01.2006
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(72) Inventor:
Aleksieiev Yurii Serhiiovych, UA,
Varava Vitalii Volodymyrovych, UA,
Dzhur Yevhen Oleksiiovych, UA,
Kabardin Mykola Kostiantynovych, UA,
Krykun Yurii Oleksandrovych, UA,
Kuchma Leonid Danylovych, UA,
Mezhuiev Mykola Mykolaiovych, UA,
Tkachenko Volodymyr Ivanovych, UA,
Udod Volodymyr Volodymyrovych, UA,
Yakushkin Mykhailo Oleksandrovych, UA

(73) Proprietor:
Aleksieiev Yurii Serhiiovych, UA,
Varava Vitalii Volodymyrovych, UA,
Dzhur Yevhen Oleksiiovych, UA,
Kabardin Mykola Kostiantynovych, UA,
Krykun Yurii Oleksandrovych, UA,
Kuchma Leonid Danylovych, UA,
Mezhuiev Mykola Mykolaiovych, UA,
Tkachenko Volodymyr Ivanovych, UA,
Udod Volodymyr Volodymyrovych, UA,
Yakushkin Mykhailo Oleksandrovych, UA

(54) METHOD FOR PRODUCING ARTICLES FOR PROTECTION AGAINST RADIATION

(57) Abstract:

The proposed method for producing articles
for protection against radiation implies using
composite material consisting of filler and base
material, forming the articles, and impregnating
the formed articles with impregnating solution.
The method consists in preparing the filler,
which contains dispersed particles of 0.1 um in

2 000 m2g in
the volume of the
of the total

average dimension and 0.3
specific surface area, with
particles measuring up to 1.5 %
volume of the filler, determining the weight of
the filler that ensures abnormal absorption of
radioactive radiation, and using 4 .. 12 % of
the volume of the filler for producing the

impregnating solution and the rest for forming
the articles. The formed articles are dried,
treated with the impregnating solution, and
exposed to pressure, temperature, and other
factors that ensure the required physical and
mechanical properties of the articles. The
proposed method provides a possibility to reduce
the thickness and the weight of the articles

while increasing the radiation attenuation
coefficient about three times.

Official  bulletin  "Industrial  property". Book
1 ‘"Inventions, utility models, topographies of
integrated  circuits", 2006, N 1, 15.01.2006.
State Department of Intellectual Property of the

Ministry of Education and Science of Ukraine.
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(12 ONUC BUHAXOAY OO MNATEHTY YKPAIHU

(21), (22) [aHi CTOCOBHO 3asABKMU:
2003065647, 18.06.2003

(24) OaTta HabyTTa YnHHocTi: 16.01.2006

(46) My6nikauis BinoMocTen Npo BUAaqy naTteHTy
(neknapauinHoro nateHTy): 15.01.2006G21F
20060101CFI20051220RHUA
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G21F
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(72) BunaxigHuk(n):
Anexkcee Opi CepriiioBuy, UA,
BapaBa Bitaniii Bonogumuposuu, UA,
Ixyp €BreH OnekciioBuy, UA,
KabapgiH Mukona KoctaHTUHOBMY, UA,
KpukyH HOpiii OnekcaHgposu4, UA,
Kyuma JleoHig OaHunosBuy, UA,
MexyeB Mukona Mukonarosuy, UA,
TkaveHko Bonogumup IBaHoBuu, UA,
Ynon Bonogumup Bonogumwuposuy, UA,
AxywkiH Muxanno OnekcaHgposud, UA

(73) BnacHuk(n):
AnexkceeB Opi CepriioBuy, UA,
BapaBa Bitanin Bonogumuposuu, UA,
Ixyp €sreH OnekciioBuy, UA,
Ka6GapgiH Mukona KoctaHTUHOBMY, UA,
KpukyH lOpiii OnekcaHgposuu, UA,
Kyuma JleoHia daHunosuy, UA,
Mexyes Mukona Mukonaiiosuy, UA,
TkaveHko Bonogumup IBaHoBuu, UA,
Ynon Bonogumup Bonogumuposud, UA,
AxywkiH Muxaino OnekcaHgposud, UA

(54) CMOCIB BUTOTOBNEHHSA PALIALIAHO-3AXUCHUX BUPOEIB

(57) Pedbepar:

Cnoci6  BUrOTOBREHHS
BUPOGIB  LUMSIXOM  KOMMO3MLIAHOMO  CMOSTyHYeHHsI
HanoBHIOBa4Ya | MaTtpuui BKtovae GopMyBaHHSA
BUPOBY i roTYBaHHS PO34MHY 4na nogadi oro B nopu
chopmoBaHoro BUpoOby, Ae CTBOPKWTL YMOBW AnS
Moro Hacu4yeHHs1. MNonepegHLO rOTYOTE HANOBHIOBAY Y
BUMMAAi 6araToKOMNOHEHTHOI AWCMEPCHOI CyMilli, Lo
BKMOYae yrnbTpagucnepcHi 4acTku cepefHim
po3amipom 0,1 MKkM, nuTomMol mnoBepxHeto Big 0,3
M2/r po 2000 m2/r B kinbkocTi go 1,5% Big
00'eMHOT Macu CyMmilli, BM3Ha4alTb Macy CyMilli,

pagialiiHO-3aXUCHUX

cnony4veHHs sikoi 3 BUGpaHo MaTpuue NpYBOAWTL
A0 aHOMAaribHOro MOMIMHaHHA  BUMPOMIHIOBAHHS.
4-12% uiei cymilli BUKOPUCTOBYIOTb ANS FOTYBAHHSA
PO34YMHY, @ 3 YacTUHW CyMili, Wo 3anuwwunacs, i
MaTpuui cpopmyoTs BUpPOBK, SKi Micns  CyLiHHA
noMilaTb y MNPUrOTOBMEHWA PO3YUH | Hacu4yloTb
Moro OO0 MOMEHTY ofepXaHHs BUpoby 3 HeobXigHWMK
iznKo-MexaHiYHUMKU BNACTUBOCTAMMU, NPU LibOMY Mig
Yyac  HacW4YeHHss  Ha  PO34MH  BNNMUBaOTb
TEeXHOSMOMYHUMKN MapamMeTpamMu, Hanpuknag TUCKOM,
TemnepaTypoto i iHWKuM. Cnoci® fo3BoONAE 3MEHLLUTH
TOBLYMHY i Macy BMpobiB npu 36inbLUeHHi koedilieHTa
NiHiNHoro ocnabneHHa y 3 pasu.
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Onuc BuHaxony

BuHaxig BigHOCMTbCS A0 obnacTi 3axucTy Bif iOHI3yHO4MX BUMNPOMIHIOBAHb, @ caMe 4O TEXHOSMOr BUFOTOBMEHHS
pagialiiHo-3axncHUX BMpobiB BaxxaHoi dopmu, i Moxe OyTW BUKOpUCTAHE B Pi3HNX 0BnacTsax Onsi CTBOPEHHS CUCTEM
pagiauiiHoro 3axucry.

Halbinblu egeKkTUBHMIA 3aXUCT BiO IOHI3yHO4MX BUNPOMIHIOBAHb 3AINCHIOETBCA MaTepianamu, A0 CKragy SKuX
BXOOSITb €NEMEHTUN 3 BENMKUM aTOMHUM HOMEPOM, TOBTO BaKi enemMeHTH.

[lo OCHOBHUX HeponikiB iCHyto4MX MaTepianiB BapTO BiOHECTW BENWKy Bary 06'eKTiB 3aXUCTY, BUFOTOBMEHNUX 3 LMX
MaTepianis, i 3Ha4Hi BUTPATK Ha IXHE BUTOTOBIIEHHS.

ToMy OCHOBHOIO 3aaqeto Npu CTBOPEHHI KOMMaKTHOMO 3aXUCTY € 3HUXKEHHS Macy | TOBLUMHU po3pobritoBansHUX ans
yporo Martepianis. OgHak CTBOPEeHHs edeKTMBHOIO 3axuCTy 3i 3MEHLUEHOK TOBLUMHOW MaTepianis npuBoAuTb A0
3pOCTaHHs Macu 3axMCHOro Lapy MaTepiany BHAacnigoK 3acTOCyBaHHS MeTarloBMICHMX HamnoBHKOBadiB. | HaBmaku,
36epexeHHsa CTyneHsi ocrabneHHsl peHTreH- i raMma-BUnpoMiHIOBaHb MaTepianioMm LWAXOM MOro YulinbHeHHs, 3a
paxyHOK 3MeHLLEeHHS Macu HarnoBHIOBa4Ya CnpuyMHAe HeobXigHICTb 36iMnblUEHHS TOBLYMHN 3aXUCTY.

Y UbOMy nonsirae OCHOBHE MPOTUPIYYA NpWU CTBOPEHHI MaTepianis, Wo 3abeaneuyyioTb ePEKTUBHWIA | KOMMNaKTHUIA
3aXUCT Bif IOHI3YOUYNX BUMNPOMIHIOBEHb, OCKINIbKM OOHOYECHOrO 3HWXEHHS TOBLUMHW i Macu 3axWMCHoro martepiany
NPaKTUYHO HEMOXITMBO AOCAITH 3 3aCTOCYBaHHSAM BiAOMUX MeTarnoBMiCHUX HanoBHIOBaYIB.

Lle npoTupidys BMpILYETHCA LWMAAXOM KOMMNPOMICHOMO nigxogy A0 BMOOPY TOBLYMHKU | Macu 3axucHoro matepiany 3
ypaxyBaHHsIM A0ro BapTOCTi.

ToBLWMHA Wapy pagiauiliHO-3aXMCHOMO KOMMO3ULIMHOrO MaTepiany 3anexuTb Big HeoOXigHMX yMoB 3abeaneqeHHs
pagialiiHoro 3axXUCTy | BU3HA4YaeTbCA NPU NPOEKTYBaHHI pobiT.

B pmaHWi yac icHye OABa OCHOBHMX TEXHOSOMYHUX HanNpAMKWA AOOaHHS pagiauiiHO-MOrMMHayMX BRacTUBOCTeN
mMaTepianam, 3acHOBaHi Ha BMKOPWUCTaHHI pagiayiiHO-NornmMHalYnx HanoBHOBaYiB. MNepwnin HanpAMOK 34iACHI0ETLCA
LUNSIXOM YBEOEeHHs1 padialiiHO-NOMMHaYOro HanoBHIOBa4a B KOMMNO3UL0 NpU MOTro BUTOTOBIEHHI, @ APYIUli - LUNSXOM
HaHeCeHHs1 papfiauifiHO-NOrMMHAaYoro HanoBHIOBa4Ya Ha MOBEPXHI BMXIAHOroO MaTtepiany, Lo He BOrogie BMCOKMM
koedpilieHTOM nornuMHaHHA. Mpu LbOMY Yy BCIX BiOOMMX TEXHOSOMAX MUTOMI 3HaYeHHs pagiauiHO-NOrMMHaYUX
XapakTepuCcTUK maTepiany BU3Ha4aloTbCs CKNagoM HamnoBHIOBaYa, PO3MIpOM i PIBHOMAaHITHICTIO chOpM YacToK, LUMIAXOM
yTBOpeHHs GeanepepBHOro aucnepciiHoro cepeposuila B o6'emi BUpoOby, y AkoMy poanofineHi Aekinbka ucnepcHmX
das.

Bigomuii cnoci® ogepkaHHs koMno3uuinHnx matepianis, [a. c. CPCP Ne631501, MIMNK C04B41/46, onybn. 05.11.78],
LL|O BKIOYAE NPOCOYEHHS BUPOBIB NpK KiIMHATHIN TemnepaTypi abo npu HarpiBaHHi pO3YMHHUKOM BYINELEBO| peHOBMHN,
npu aTMOCgEepPHOMY TWUCKY, HacTymHe HacWYeHHs MaTpuULLeyTBOPIOIOYOIO PEeYOBMHOW, Nomiwjaoyn 1i Ha 3aranbHy
rPaHNLI0 NOPUCTOI 3aroTOBKU | PO3YUHHMKA B 3aMKHYTOMY O6'eMi.

OCHOBHOIO | caMol TPYAOMICTKOK onepalieto B CTBOPEHHI KOMNO3UUIRHUX MaTepianiB € HaCMYeHHss NOPUCTMX Tin,
O MICTATb BEMWKY YacTKy Marux i TYNMKOBUX Mip Yepes HeobXigHICTb BUOaAneHHs rasie, WO 3HaxoaaTbes B nopax. 3
Lielo MeTol NpoBOAATb, abo nonepedHe BaKyyMyBaHHsi 3aroTOBOK, LIO HacuyyloTbcsl, abo BUTUCHEHHS MOBITps
NPUKNagaHHaM nigBuLLEHoro TUCKy. HaBiTb Mpu HU3bKIA B'S3KOCTI i rapHii amModyBasbHii 30aTHOCTI 3B’A3HOMO
MUMOBIfNIbHE BUTUCHEHHS HUM 3aMKHEHWX Yy nopax rasis € npobneMatnydHuM, ocobrnmBoO fKLLO Y SKOCTi peHOBUHM, LLO
Hacu4yeTbCa BUKOPWUCTOBYHOTbCH LUNMKepn abo cycneHsii. Lle npouec npunyckae BUKOPUCTAHHA CKMagHOro 1n
€HepProeMHOro yCTaTKyBaHHS.

Hanbinbly 6nn3bkUM NO TeXHIYHIA cyTi € cnocié BMIOTOBMEHHS KepamidyHuX OydiBenbHWX BUpoGiB, Hanpuknag
LeruH, LASXOM KOMMO3WLifiHOMO CnomyYeHHs HanoBHIoBaYa i 3B'aaHoro [n. PO Ne2131859, MIMK ® C04B40/00, ony6n.
20.06.99], wo Bko4ae dhopMyBaHHA BUPOOY, roTyBaHHS PO3YMHY | nogady Woro B nopu cgpopmoBaHoro supoby, ae
CTBOPIOIOTE YMOBUM ANA BUAIMEHHS 3 PO3YMHY | HAaCMYeHHs OO oAepXaHHsi BUpoby HeobXigHWMX i3nKo-MexaHiuHMX
BracTMBocTei. MNoTiM roTyloTb PO34MH 3B'A3HOIO | CTBOPIOOTL YMOBM AN MOro BUAINEHHS 3 PO3YMHY | HACUYEHHST HUM
BUpoOy.

Heponikom € Te, wWo BMpi® roTyoTb 3i 3B'A3HOMO i HaMoOBHKOBaAYa i HacuuylTb BMPIO po3vMHOM 3B's3Horo Ges
CTBOPEHHS KONOIQHWX CUCTEM, CTBOPIOIOTb YMOBU AN MPOCTOrO 3MIiLHEHHSsl LUMAXOM NepecuyeHHs BUpoby o
ofepXKaHHsl HeobXigHUX isnmKko-XiMiYHUX BRacTuBocTen. Bigomuii cnoci6 He 3abesnedvye HeoOXigHWMIA 3axucT Big
pagialiiHoro BUNPOMIHIOBaHHS.

3apadeto NpPONoOHOBaHOrO BUHAXoQy € CTBOPEHHsi crnocoby, Npu SIKOMY MOXHa 3afaBaTh XapaKTepucTUKU BUpoBy
ONs 3aXUCTy Big BM3Ha4YeHOro ¢poHy pagiauil 3a paxyHOK CMoNlydeHHsi AUCNepCiiHoro cepefoBuiia 3 06paHo
MaTpuLelo, Lo NpUBOAUTbL OO @HOMAasrbHOTO MOMTIMHAHHA BUMPOMIHIOBAHHSA LUMSIXOM QOPMYBaHHA AMCNEPCINHMX
cepefdoBHLY ycepeauHi i 30BHIi BUpOOY, i CTBOPEHHA YMOB ANA MPOHUKHEHHS LMX CepenoBULL, OAWH Y APYTUA MPOCTUM
cnocoboM, a TaKoX CKOPOYEHHS TEpPMIHIB OfdepXXaHHA Takux BUPOBIB 3 Pi3HUX KOMMOHEHTIB, WO 3abeanedye
ocnabrneHHsi BUNPOMIHIOBaHHS Y BCIX eHepreTUYHUX PiBHSIX.

MocTaBneHa 3agaqa BUPILLYETbCA TWUM, WO CMNoci® BUFOTOBMEHHA pagialiiHO-3aXUCHUX BUPOOGIB  LUMAXOM
KOMMO3WLIAHOrO CrnoslydeHHs1 HamnoBHIOBaYa i MaTpuui, WO BkIloYae hopMyBaHHS BMPOOY i rOTyBaHHA poO3dvHy Anis
nogadi Woro B nmopu cdopmoBaHoro BMpoOy, Ae CTBOPHOIOTb YMOBMW ANA WOro Hacu4eHHs, BiANOBIigHO A0 BUHaxody,
nonepenHbLo roTyTb HanoBHIOBaY y BUMMALI 6araToKOMNOHEHTHOT AUCNEPCHOT CyMillli, WO BKIOYaEe yNbTpPaaucnepcHi
(YOY) cepegHim poamipom 0,1MKM, nuToMow nosepxHeto Big 0,3m/r go 2000m/r i B KinbkocTi npubnuaHo go 1,5% Big
00'eMHOT Macy CyMilli, BU3Ha4aTb Macy CyMilli, CMONyYeHHs Skoi 3 oOpaHoo MaTpuLeo NPUBOAUTL A0 aHOMAarbHOro
MOrMUHAHHA BUNPOMiHIOBaHHSA, 4-12% Ui€l cyMilli BUKOPUCTOBYIOTb ANA rOTYBaHHA PO3YMHY, @ 3 YaCTUHW CyMilli, Lo
3anuwmnacs, i matpuui opmytoTe BUpobu, siKi Micns CywwiHHA NoMilaoTb Y NPUTOTOBIEHNA PO3YNH | HACUYYIOTL MOro

4-
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A0 MOMEHTY ofep)XaHHsi BUpoOY 3 HeOBXiOHMMU hi3UKO-MEeXaHIYHUMMN BNacTMBOCTAMM, NMPK LUbOMY Mig 4ac HacuYeHHs
Ha PO34MH BNNUBAKOTL TEXHOMOMNYHUMU NapamMeTpamMu.

[nsa BU3Ha4eHHA 0B'eMHOI Macu CyMilli, CMOMyYeHHs1 KO 3 0OpaHo MaTpuued NPUBOAUTL OO aHOMAarbHOro
MOMTIMHAHHA BWNPOMIHIOBaHHS 3a4aHO0 TOBLYMHOKW BUPOOY, Wo 3000yBae poboumii cTaH Npu HOpMarbHUX YMOBax
nonepegHbo POPMYIOTb €TanoHHUA MaTepian Yy UuniHOPWYHIA €MHOCTI, Yepes Sk NponyckalTb BUMPOMIHIOBaHHS
3apaHol eHeprii, iKCyloTb 3Ha4YeHHS AUGPaKUiNnHOTO MaKCUMyMy MPOXOMAXKEHHSI BUMPOMIHIOBAHHS i MO HbOMY
BU3Ha4aloTb Macy CyMillli.

[nsa BU3Ha4eHHA 06'eMHOI MacK CyMilli, CMOMyYeHHs1 KO 3 0OpaHol MaTpuued NpUBOAWTL OO aHOMAarbHOro
MOrMMHAHHA BUNPOMIHIOBaHHA Ans BMpoOy, Lo HabyBae poboyoro cTaHy npyu ymMoBax, BiAMIHHWX Bif HOpPManbHWUX (npy
TepMivHin obpobui, npn o6pobui TMCKOM), MonepeaHbO OTPUMaHWWA eTanoHHUM MaTepian obpobnawTb gIi3MYHO,
nponycKkarTb Yepes Noro BUNPOMIHIOBAHHS TiET X eHeprii i (iKCyloTb 3Ha4YEHHs1 ANGPaKLinHOrO MakCUMyMy NOrfMHaHHSA
BUNPOMIHIOBAHHA 4S8 HbOro, BU3HA4YaloTh KoedilieHT B3aeMHOI kopensauii po3noginy BMNPOMIHIOBaHHS, a nicnsa Lboro
BM3Ha4alTb Macy Cymiwi ans sagaHoro Bupoby no copmyni:

m = N.K/n,

ae: m - Maca CymiLi;

N - 3Ha4eHHs 3MicTy MacK cymili Big macu Bupoby;

K - koedpilieHT B3aeMHOI Kopenauyii po3noginy BUNPOMIHIOBAHHS, WO OOPIBHIOE BiAHOLIEHHIO MacoBOro koedilieHTa
ocnabreHHsi BUNPOMIHIOBaHHA ANa MaTepiany, skuin HabyBae pobo4oro ctaHy npu HopMaribHUX YMOBAX, 4O MacoBOro
koediuieHTa ocnabneHHa ona maTepiany, o6pobneHoro disnyHo (“HOpM/HOGpoﬁ);

N - 3HaYeHHs1 KPaTHOCTi BHECEHHS CyMiLli.

Y 4aKkocTi MaTpuli BUKOPUCTOBYIOTb KepaMmiky, cunikaT, NPUPOLHi i CMHTETUYHI TyMW i CMHTETUYHI MnacTmMacoBi
MaTepianu.

Y SKOCTi KOMNOHEHTIB AN rOTYBaHHA CyMillli BUKOPUCTOBYIOTb 6asanbT, rinc, cunikart, ripceki nopoau.

Y AKoCTi ynbTpagUCNepCHUX YacToK BUKOPUCTOBYIOTb, MNPUHAWMHI, oguH MeTan, BigibpaHuin i3 rpynu, LWo
CknagaeTbcs 3 BoSfbdpamy, BiCMYTY, LMPKOHIto, 3anisa, onoBa, NiTito, Gapilo, a TakoX iHTepMeTaniyHi 3'egHaHHs,
okucnie, kapbigie, HiTpuais, Sopuais, rigpuaie i 3'eAHaHHA HEMETANIYHNUX KOMMNOHEHTIB.

Y AKOCTi pO34MHY BUKOPUCTOBYIOTb BOAY, €MYNbCil, NaTekcu, cycnexsii, 3oni i reni.

Bunan 34ificHoTb ¥ TYHENbHMX, KinbueBux nedvax npu temnepatypi 950°C-1000°C.

Bupobu copmytoTb HaNiBCYXUM NpecyBaHHSAM Npu NUTOMOMY TUCKy 15-25MIMa.

TOHKO-3OpIOHEHI TBepAi Tina cknagalTbCs 3 OKPEMUX YacTOK, PO3MIPU SKUX KOMMBAKTLCA B TUX K& Mexax, Lo i
po3Mipu nip y nopuctux Tinax. Mpn agcopOuii 3a 4ONOMOrol NOPUCTUX | TOHKO-3OPIOHEHMX TBEpPAUX Tin BENUYE3HY
ponb Bifgirpae BenuKke 4MCro aToMiB Ha iXHiM noBepxHi. Lle sBuwe BigOyBaeTbcs 3a paxyHOK hOpMyBaHHS
KonoiganbHUX cepedoBULL i BUKOPUCTOBYETHCA B TEXHOMON BUTOTOBMEHHS pagiauiiHo-3axMcHUX BUpobiB. LLnaxom
cnony4eHHa MaTpuui i ANCNEPCHOro HanoBHWBa4a, BUKOHAHOIO y BUMMSLi 6araTOKOMMNOHEHTHOT CyMilLi.

BusHaveHomy dhoHy pagiauii BignoBigae BM3HadYeHa TOBLMHA 3axucTy. BuaHadeHHA Macu aucnepcHoro
HanoBHIOBa4Ya ANt TOBLUMHM, WO aHOMarnbHO MOMfMHAaE BUMPOMIHIOBAHHS, JO3BOMNWTL NIAroTyBaTW BUM3HAYEHUN CKrapd
©araToKOMMNOHEHTHO! CyMilli, WO 3a NeBHUX YMOB AO3BOSMTb CTBOPUTM AuUcnepciiHe KonoiganbHe cepeposuile 6e3
3acTocyBaHHs "Baxkux meTanis". Miabip cknagy HanoBHI0OBaYa LUMAXOM CMONYYEHHS OEKiNbKOX KOMNOHEHTIB 403BONSE
OOCAITN edeKTy 3axucTy Big 3agaHoro oHy pagiauil 3MEHLUEHOK TOBLUMHOKW 6e3 BUKOPUCTaHHS MeTaneBux
enemMeHTiB abo 3 TX BMKOPWCTaHHAM Yy 3aranbHOMYy cknagi cymiwi ane He nepesulytodomy 1,5%. KoHueHnTpadia YO
cepegHim poamipoMm 0,1MKM, MUTOMOIO MOBEPXHED BiA O,3M2/r o 2000m2/r nindbupaeTbcs ekcnepMMeHTanbHo i
3anexuTb BiA TOBLUMHM MaTepiany W YMOB HalKpalloro 36epexeHHs papialinHo-nornuHalounx xapakrepuctuk. Mpu
koHUeHTpauii YOY y posuunHi Buwle 1,5% 3HMKYeTbCA aaresis 4acTok Ha noBepxHi BUpoby. CnormyyeHHa maTpuui 3
HanoBHIOBaYeM, IO BKIOYAE BU3HAYEHUA PO3MIp YaCTOK i CKnageHUn 3 OeKinbKoX KOMMOHEHTIB, AO3BOSSIE oAepXKaTu
AVCNEepPCHY CUCTeMY | BUKOPUCTOBYBATU MOBEPXHEBI sIBMLLA, LLO BUHUKaIOTb Ha Mexi po3noginy a3, wo 3abesnedye
aHomaribHe NOrMUHaHHSA BUNPOMIHIOBAHHS.

TuM, WO ANA BHECEHHs HamnoBHIOBa4Ya B MaTpuL0 BUKOPWUCTOBYHOTb ABA OCHOBHUX TEXHOMOMYHWUX HamnpsiMKu
AodaHHa pafialiiHO-NOMUMHaYUX BracTUBOCTE MaTtepianam, OOCAraeTbCsi MOXIMBICTE KEpYBaHHS YTBOPEHHSIM,
BMACTUBOCTAMU | PYWHYBaHHAM AMCNEPCHUX CUCTEM i MPaHWYHUX LIApiB LUMAXOM PEeryritoBaHHS MiKMOMEKYNSpHUX
B3aeMOAIN Ha rpaHvLAX po3nodiny gucnepcHux das. Mepnii HanpsMoK 34IMCHIOETLCS LUMAXOM YBEAEHHS YacTMHU
pagiauiiHo-normnMHaYoro AUCNepciiHoOro cepenoBulia B MaTpULl | BUFOTOBMEHHS BUpoBy, a ApYrMn - LUMSXOM
Hacu4eHHs MOBepXHi BUPODBY PO3YMHOM, WO MICTUTb IHWY 4YacTUHy pagiauiliHo-MOrMMHaK4Yoro AucnepciHoro
cepemoBua. Mpu UbOMY Yy BCIX BiQOMUX TEXHOMOrSX NMUTOMI 3HAYeHHA papiauiiHO-NOMMMHAYNX XapaKTEPUCTUK
MaTepiany BM3Ha4aloTbCsi CKMagoM HamnoBHiBaqa. lNModin Ha ABi 4acTWHU HanoBHIOBa4ya AO3BOSIUTb CMOMYYUTW OBa
HanpsMKU npoluecy ANA BUIOTOBIEHHs ogHoro Bupoby. [leplla 4acTuMHa HanoBHIOBa4Ya [O3BOSSE CTBOPUTH
AvcnepciiHe cepefoBuLle ycepeaunHi Bupoby, a apyra 4YactuHa 6epe y4acTb B YTBOPEHHi agcopbuiiHoro cepenosuLya
Ha noro noBepxHi. OCHOBHY YaCTMHY CyMilli 3MilLYIOTb 3 MaTpULED, Y pe3ynbTaTi Yoro nicns hopMyBaHHSA OOEPXKYIOTb
BUpOGU, y AKMX y BeanocepenHin 6rm3bKocTi Big NOBEepXHi CTBOpoeTLECA "ancopbuiiHe none”, Wo Hagae yHiBepcanbHui
edekT nputaraHHa. Wnaxom BBegeHHa YUY cepegHim poamipom 0,1MkM, nuTomolo nosepxHeto Big 0,3m 2Ir no
2000M2/r i yTBOpPEHHS OMCNEpCiiHOro cepefoBULLa YCepeanHi BUpoBYy CTBOPIOIOTLCA YMOBU OMSi YTBOPEHHS Mip,
po3Mipn fIKMX ByayTh BignoBigaTu po3Mipam 4acTokK, WO 3HAXOAATbCS B PO34MHI, NigroToBNEHOMY AN nogadi noro B
nopu ccopMoBaHoro BUpoby. Monekyna MilHilWe ycboro Tofdi, Konu BOHa agcopbyeTbcd B MOpy, WO Mae TOW ke
AiameTp, Wo i cama Morekyna.

Mnowa noBepxHi OTpUMAHWX Mip i YacTOYOK KONMMBAETLCA B OOHAKOBMX Meax, WO [O3BOMAE KepyBaTu
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BMNacTMBOCTSIMW B 3aNeXHOCTI Big po3mipis i obnacti ekcnnyarauii Bupoby.

4-12% cymilli, Wo BUMKOPUCTOBYIOTb AN FOTYBAHHA PO34dMHY, MicTATb He Ginbw 1,5% Y[OY, wo sHaxomaTbes B
CYMilli, WO O03BONMUTL ofepKaTu BUPIO LWnaxom ocamkeHHa uiel kinbkocTi YOY y nopax Bupoby 3 yTBOPEHHAM
NMOBEPXHEBOTO LWapy No BCboMy 0b'eMy BUpoby W ogepxatu BUpIO i3 3agaHumy BrnacTMBOCTAMU. [OrMUHaHHS 4acTo4voK
Yy PO34YMHi 3aCHOBAHO Ha HEOAHAKOBMX LUBMAKOCTAX AMY3ii LMX Y4aCTOYOK Yepe3 MPOHUKHY NOBEpXHio BMpPODYy.
LLIBMAKICTE NEPEHOCY PEHOBUHN 3HUKYETLCA BHACMIAOK ANdyaii, Wo BinOyBaeTbCA B 3BOPOTHOMY HaNpPsiMKY.

Po3unH oMUBaE 30BHIWIHIO MOBEPXHIO BUPOOBY i LWNAXOM BMMMBY Ha HbOTO TEXHOMOMYHUMK napameTpamu
BinOyBaeTbCsl HACMYEHH:A Mip 4O MOMEHTY oAepKaHHsi BUpoby 3 HeoOXigHUMM i3NKO-MeXaHIYHMMK BNacTUBOCTAMMU,
Lo BignoBigaoTb 3a0aHUM 00'€MHUM i Bi3NKO-XIMIYHUM napameTpam.

YOY e “akopeM”’ MILUHO YTpUMYyKOHMM KonoiganbHe cepenoBulle y BUMMadi aHcamOniB cknagHoi Mosaikm 3
PiI3BHOMAHITHMUX YaCTOK, IXHIN HEOLHOPIOHWI Po3noain No NoBepxHi BUPoBy. Y pesynbTaTi Nopu yTBOPSATb AINAHKK, Lo
MatoTb KOHdpopMaLito cnipanbHUX AINSHOK, Ha 30BHILLHIN CTOPOHI SIKMX po3TalloBaHi OivHi ByrneBogHeBi parMeHTH, i
cnipanb 30o6yBae rigpodobHuii xapaktep. CneyundivyHa B3aemogis Mixk okpemumn YY npvBoanTL OO YTBOPEHHS iXHIX
aHcambniB, Lo OTOYeHi AncnepcHUMU haszamy BU3HAYEHOrO TUMY 3a paxyHOK CKYN4yBaHHA OUCMNEPCHUX YacToK Tam, Ae
YOY sanuwakTbcs B PigKOKpUCTaNiMHOMY CTaHi. ToMy AWHAMIYHI BNACTUBOCTI YTBOPEHHS Nip 0OYMOBMEHi MAMHHICTIO.
Uactkn YOY MawTb OOCUTH BUCOKY PYXSMBICTE i MOXYTb pPOOUTM pPI3HOMaHITHI pyxu: nocTynarnbHi, obepTanbHi,
konuBarnkeHi. Pyxnueicte Y4 Hagae BHYTPILLIHBEO-MONEKYNAPHI pyXU BYrneBOgHEBUM NaHLUtoram, JO3BOSAE CENEKTUBHO
BuTaratv Y4 is BUXigHOro BOOHOIO po34YWHY W Ofep)KyBaTh Oinbll BUCOKY KOHCTPYKLitO i BHOCMTU Y BUPIO cnodaTtky
OinblU BMCOKY KOHLEHTpaLito cyMmilli, TOBTO KepyBaTh YyTBOPEHHSIM CTPYKTYp. Ha nigcrtaBei Lboro yTBOptooTbCS CKNageHi
KOMMNO3WUTHI BMpOOW, WO CKMagaTbCs 3 MNOPUCTOl KOMNO3uuil, Ha fKYy HAHOCUTBCA PO3YMH 3 AMCNEPCIAHUM
cepefoBuLleM. YacTku [UCNepCiMHOrO cepedoBHMLla YTBOPKOOTb Ha MNOBepXHi BMpoOy Llap, WO 3HaxoauTbcs B
OVHaMiYHIR piBHOBa3i 3 4YacTkamu, WO aucneproBaHi y BUpobi i aki 3abeanedytoTb cenekTuBHICTL noginy. MpuynHa
Lboro siBMLa nonsirae B TiM, WO B 6e3nocepenHin 6rmM3bKoCTi Bif NoBepxHi TBepAoro Tina yTBoptoeTbes “agcopbuinHe
none”, Wo Hagae yHiBepcanbHUn edekT NpUTAraHHs. Hactae Takuii MOMEHT, KOnu MIKpOonopu 3amnoBHIOKTLCS PiguMHOL0,
Lo agcopbyeTbes, a iHWa YacTuHa TBepAoi NOBEPXHI NOKPUBAETLCS TAKOK KiMbKICTIO MOMeKyn, Wo YTBOPATb CyLiNbHURA
MOHOMOINEKYNSIPHUIA Lap MO BCi MOBEPXHi. FKWO TWUCK po34dMHY, WO ancopbyeTbesl, NPOOOBXKYE 3pocTaTtu, HacTae
cTagisl, KonM ofHi NOpW 3anoBHEHI LNKOM, iHWIi - YacTKoBO, @ TpeTi - We Oinblui, TiNbKM BUCTENEHi Wapom Takoi X
TOBLYMHM, O i 30BHIWHA noBepxHs. Mpu nogansbwomy 36inbLleHHi TUCKY 3anoBHIOIOTLCA BCi MOPU, HaBiTb caMmi LUNPOKI.
KoXXHOMY 3Ha4eHHI TUCKY po3udnHy, Lo apcopbyeTbes, BinoBigae equHe sHavyeHHst BENUYMHW Nip PianHA.

Ha noBepxHi BMpoOy yTBOPHETLCA Lap, Wo 3abe3nedye po3ciloBaHHS rama- i HEWTPOHHOrO BWMPOMIHIOBaHb, a
BHYTPILWHIA LWap NOMMHaHHA [O3BOMWTE PO3LIMPUTM 0O6NacTe BUKOPUCTAHHA CMocoly B LUMPOKOMY AianasoHi
BUMNPOMIHIOBaHb.

[na BU3HaYeHHA BNNUBY YTBOPEHOrO NMOBEPXHEBOrO LIapy Ha MNOrfvHatodi i poscitodi BNacTMBOCTI OTPUMaHOro
BMpoOy npoBOAWUNMCS iCNUTU ONPOMIHEHHSIM NoBepxHi. OTpUMaHi pesynbTaTu NigTBEpAWMNnU, WO NOBEPXHsi Crpusie
NOMMMHaHHIO BUNPOMIHIOBAHHS | 3HWMXXYE BUXiQ PO3CIAHOMO BUNPOMIHIOBaHHS.

MosiBa MOXNUBOCTI (hOPMYBaHHA B3aEMOMNPOHWKHEHHSI BHYTPILIHLOIO i 30BHILLIHBOT ANCMNEPCIMHOMO CepenoBmL 3
YTBOPEHHSIM OAHI€T CTPYKTYPU AO3BONAE OAepXKyBaTh BUPOOU Ana 3aXUCTY BiA BU3HA4YeHOro ¢oHy pagiauii, npu Lubomy
3a4aBaTh NOKa3HWKN hi3MKO-MeXaHiYHUX BNacTUBOCTEN Y MexXax OfHoro Bupoby, a noTiM 4O3BONSE CTBOPUTW 3aXMUCHI
CUCTEMU 3 NporpaMyBanbHUMU MeXaMn Hanpyr Npu CTaTUYHUX | AUHaMIMHUX HaBaHTaXXEHHSAX | 36iNbLUEHHS MiLHOCTI i,
BiANOBiOHO, AOBroOBIYHOCTI.

MponoHoBaHMin cnocib peaniayeTbcst HACTYNMHUM CNOCOBGOM.

[ns cTBopeHHs BUpoOGy, Lo HabyBae pobo4oro cTaHy y HopMarnbHUX yMoBax, HeobXigHO B nepLly Yepry nigibpatu
MaTpuLo i cknag AMcnepcHoro HanoBHIOBaYa BiANOBIQHO A0 3afdaHWX napameTpiB MaTepiany (Hanpuknag, aAna uernu
abo BMpoby 3 rymn) i ymoB 1oro ekcnnyarauii.

[ns BU3Ha4YeHHA Macy CyMilli, cnonyyYeHHs fkoi 3 obpaHo MaTpuuero NpMBOAUTbL A0 aHOMArbHOrO MOMMUHaHHS
BMMNPOMIHIOBAHHSI 3a[aHOl0 TOBLUUHOK BMPOOY, Hanpukniag 3 rymu, nonepedHbo pOpMYOTb €TanoHHWI MaTtepian y
UUNIHOPWUYHIA  €EMHOCTI, Yepe3 SKWN NpPOMnycKawTb BUNPOMIHIOBAHHSA 3adaHol eHeprii, ikcytoTb 3Ha4YeHHs
ONpaKLiiHOTO MaKCUMyMy MPOXOMXKEHHS BUMNPOMIHIOBAHHS, WO BignoBigae TOBLWMHI MaTepiany, aHomanbHO
NOrfMHaKYoro BUMPOMIHIOBAHHA | MOTIM BM3Ha4alTb Macy LMCMepcHOl CyMmilwi Ans uiei ToBWMHWM MmaTepiany 3a
dopmynamm:

M =K.m,

Hrom = K-Hnpox

Ae: K=In (fapox/from) - 15

M - maca cymiwi B maTepiani 3 sagaHumun napametpamu (r);

K - koediuyieHT cniBBigHOLWEHHA Macu ANCNEPCHOI CyMilli B MaTepiani 4O Macu CyMmilli B eTarloHHOMY Matepiani;

m - Maca CyMilli B eTarnioHHomy matepiani (r);

frpox - KOBMILIEHT 3HaYeHHA AMPAKLIRHOrO MakCMMyMy NPOXOMKEHHS BUMPOMIHIOBAHHS B €TANOHHOMY Martepiari;

frorn - KOEdILIEHT MaKcuMaribHOro NOrMUHaHHA Ang 3a4aHoi TOBLUMHW MaTepiany;

Hnorn. - TOBLWWMHa MaTepiany npu 3agaHomy frqo (Cm)

Hnpox - BUCOTa LLAPYIOHOrO E€TAMIOHHOrO Matepiany npu 3Ha4YeHHi OUKPaKUiiHOro MakCUMyMy MPOXOMKEHHS
BUNPOMIHIOBAHHSA (CM).

Macy HanoBHIOBada BM3Ha4alTb 3a anpoboBaHow MeTogukow [Aptem'eB B.A., KpukyH HO.O., Psaboson O.0O.,
TkadeHko B.l., FOneHkoB B.O., “3akoHOMIpHICTE B3aemMopii peHTreHiBCbKoro BMNPOMIHIOBaHHS i3 cepefoBuLiamMu, Lo
MIiCTATb yrbTpagucnepcHi 4YacTtkn”. Pociiicbka akagemiss npupogHuxX Hayk. HaykoBi BigkpuTTs. 3OipHUK KOPOTKUX
onucie HaykoBux BigkpuTTie - 1998p., Mocksa]. [Jna Lb0oro BUKOPUCTOBYIOTL KIOBETY, BUFOTOBIIEHY Yy chopMi LuniHapa 3
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antoMiHiesoro cnnasy [-16 (BHyTpiwHin giametp 3,2cm). LnniHap BCTAHOBMIOETLCS B KOHLEHTPOBAHOMY MyuKy
raMma-KBaHTIB.

[ns BU3Ha4eHHA 06'eMHOI MacK CyMmilli ONns BUrOTOBEHHs BUpoOy, Wo HabyBae poboqoro craHy npu ymoBax
BiOMIHHMX Big HOpManbHMX (NpWU TepMidHin 06pobLi, npn 0bpobLi TUCKOM), Hanpuknag, Lernu, nonepenHso hopmyoTh
eTanoHHWI MaTepian y UMniHOPUYHIA €MHOCTI, Yepes Ky MponycKaTb BUMPOMIHIOBAHHS 3apaHoi eHepril, dgikcyloTb
3Ha4YeHHA AMdpPaKUiNHOrO MaKCMMyMy MPOXOOKEHHSI BUMPOMiHIOBaHHSA. [MOTIM OTpUMaHUA eTanoHHW MaTepian
00pobnatoTe isnyHO, NPoNycKaTb Yepes HbOro BUNPOMIHIOBaHHSA TiET XK eHeprii i dikcytloTb 3Ha4YeHHs andpakLiiHoro
MaKCUMyMYy MOMMMHaHHA BUNPOMIHIOBAHHA [ON9 HbOro, BM3HaYalTb KoeddilieHT B3aeMHOI kopenauii posnoginy
BUMPOMIHIOBaHHS!, @ NOTIM BM3Ha4aloTb Macy CyMilli Ans 3agaHoro Bupoby no dopmyni:

m = N.K/n,

ae: m - Maca CymiLi;

N - 3Ha4eHHs ChiBBIQHOLEHHS 3MICTY MacK Cymili Big macu Bupoby;

K - koediuieHT B3aeMHOI kopenauii po3noginy BUNPOMIHIOBAHHS, SKWA [OOPIBHIOE BiOHOLWIEHHIO MaCOBOMO
koediljieHTa ocrnabneHHs BUNPOMIHIOBaHHS ANa MaTepiany, Wwo HabyBae pobo4oro cTaHy npyu HOpMarbHUX yMoBax, Ao
MacoBOro koediljieHTa ocnabrnerHs Ans matepiarny, 06po6reHoro MisniHO (uyuou/tospos);

N - 3HA4YEHHSA KPaTHOCTI BHECEHHS CYMilli.

CnoyaTtKy HanoBHIOBaY BHOCWUTLCHA B 3pasoK NO Maci 3 MakcUmarbHUM 380aHWM 3Ha4YeHHAM MnornuHaHHgG. [licns
LbOro Npu KOXXHOMY BHECEHHI 3MEHLLYETBbCA KiNbKiCTb HanoBHoBa4a. KpaTHiCTb BHECEHb HamnoBHIOBaYa peecTpyeThCS.
[Micna KOXKHOrO BHECEHHSI CyMilli HanoBHIOBaYa i nepemillyBaHHs i ogepXkyoTb eTanoHHuin matepian. icnsa koxHoro
BHECEHHS HanNoBHIOBaYa eTaNoHHUI MaTepian NPoCBiMyeTLCS | BiANOBIAHI 3HAYEHHS koedilieHTa MacoBOro NorfMHaHHSA
BUMPOMIHIOBEHHS PEECTPYETHCS.

[MponoHoBaHW cnocib [o3BONse 3HU3NMTU TPYAOMICTKICTE BU3HAYEHHS] Macu CyMilli, TOMY O BU3HaYEHIN TOBLUUHI
mMaTepiany BignoBigae BM3HaYeHe MNikOBe 3HAYeHHs, Wo 3abesnedyye MaKkcMmaribHe NOTMUHaHHS BUNPOMIHIOBAHHS, Ui
3HAYeHHS 3HaXOASATbCA TiMbKW B 3as8BfIEHOMY Aianas3oHi ChiBBiAHOWEHb. TakumM YMHOM, BU3HAYaETLCA ONTUMarbHa
Maca AucnepcHoi cymiwi, wo 3abeanedyye aHoMmarbHe MOMMMHAHHA BWNPOMIHIOBAHHA Ans Bupoby, wo Habysae
po6o4yoro, cTaHy y HOpMaribHUX YMOBaXx.

OpepxaHHa koedpilieHTa B3aeMHOI kopensuil po3nodiny BUNPOMIHIOBaHHS AO3BOSAE MiABULMUTU BipOrigHICTb
BW3HAYeHHs Macu HamnoBHIOBa4Ya B Martepiari 3 KOpeKTyBaHHAM ii 3 ypaxyBaHHAM YCiX BNAWBIB (Hanpuknag, Tenna,
TUCKY | T.4.) dhisndHO 06pobneHoro maTepiany i Ha nigcTaBi OTPMMAEHOINO 3HAYEHHS TOYMHO BW3HAYUTU MPOLEHTHUR
3MIiCT | CniBBIOHOWEHHA KOMMOHEHTIB Yy cKnagi maTtepiany 3agaHoi TOBLMHK, Wo 3abesnedye MormmMHaHHA
BUMNPOMIHIOBEHHS 3 aHOMarbHUM eheKToM.

Mpuknag 1

TexHonoris BUroToBreHHs! BUpo6iB, Hanpuknag kepamivyHol Lernuv, NoBUHHA 3a0oBOSbHATU 06O0B'A3KOBMM BMMOram
CTaHOapTy | BUrOTOBMATUCA 3@ TEXHOMOMYHUMW perrnameHTamu, 3aTBepAXeHUMU Yy BCTAHOBIIEHOMY MNopsaky, 3
AndbepeHLUinoBaHUMN BUMOrami Ao NpoLecy BUPOOHMLTBA Ha KOXEH BUA BUPOOY, WO Mae hopMy pO3MipU i 30BHILLHINA
Bumnsag. JCT oOMoBnsloTbCA po3TallyBaHHAM NOPOXHeY Y BUpobax.

[ns opepxaHHA papialiiHO-3aXUCHOI Liernn nonepenHso roTyloTb HanoBHIOBAY Y BMIMAAI NOPOLUKY, WO BKoYae
Y[M cepegHim poamipom 0,1MKM, MMTOMOI NOBEPXHED B MeXax Bif 0,3mM2/r go 2000M2/r i B KinbkocTi Ao 1,5%.

[ns npuknagy BMKOPUCTOBYETLCS MOPOLUOK BofbdpamMy. CnoyaTtky Bu3HadawTb ob'eMHy Macy, Wwo 3abeanevye
aHoMarbHe NOTMMHAHHA BUMPOMIHIOBAHHS. Y LUWMIHAP KIOBETW yBOASATbL BOMb(MPaMOBUA MOPOLUOK Macol m = 346r i
nocnigoBHO JofatoTh piguHy. NuToma HacunHa Bara BoNbdpamMoBOi MacK - 5,4r/m2, a piguHmn -1 Ar/cm’

lLap eTarnoHHoro maTepiany (paHTOM) MPOCBUYIOTb AXKeperoMm BunpoMiHioBaHHS Cs 137 3 eHepricio 661KeB.
MocnigoBHO AOAAETLCA piAMHa i BUSHAYaETECH f ooy raMa-BUNPOMIHIOBAHHSA A0 AOCATHEHHS BUCOTH LLapy, Npy KoMy
3HaueHHs Trpox OyAe MakcuMarbsHUM. EKCneprMeHTanbHO onepkyeMo, WO BHeCeHIH BonbghpamoBiii Maci, piBHoi 346r,
BianoBinae fho = 1,75. MakcumarnbHe 3HadeHHs NponyLLEeHHs raMMa-KBaHTIB JOCATHYTO Npu BUCOTI wapy H ppox =
9,0cm. BignosigHo go uboro fl.lpo,.| rammMa-kBaHTiB cknage 8,1. ligctaBnaemMo oTpuMaHi 3Ha4YeHHs1 y BuLe npuBeneHi
CniBBiQHOLLUEHHS.

K=1In (8,1/1,75) - 1 =0,52.

M =K-:m = 0,52.346= 180m.

Tenep BU3Ha4YaeTbCa BENUYUHA Hporpn 3i CNIBBIOHOLIEHHS:

K'= Hporn/Hnpox

Hnomn= K-Hppox = 0,52.9,0= 5cm.

Ha 6a3i oTpuMaHux pe3ynbTaTiB No 3a4aHii TOBLUMHI LErnM BU3HaYaeTbCA NPOLEHTHUA 3MICT Mack BofbgpamMoBOro
MOPOLLIKY ANA OAepXaHHA KOHKPETHO! TOBLUUHM, Lo 3abe3nedvye aHOMarbHe MOMMMHAaHHA. TeXHOMOoris BUrOTOBIIEHHS
Lernu BKoYae BMNan 3aroTOBKM NpW NigBULLEHIN TemnepaTypi. ToMmy ans obniky TeXHonoriYH1x napameTpis ikcytoTb
3Ha4yeHHsa 36iry nika, oTpMMaHOro Npu HOPMarnbHWX YMOBaXx, i Mika Ans 3Ha4YeHHsl, OTpUMaHOro nicna disnyHoro
BMMBY, i BM3Ha4alOTb KoediljieHT B3aeMHOI kopenauii po3noginy BUMNPOMIHIOBaHHA. BiH OOPIBHIOE BigHOLIEHHIO
MacoBOro koedilieHTa ocnabneHHs BUMNPOMIHIOBAHHA ANS Uernu, wo HabyBae poGoyoro craHy npu HopMarbHWX
yMoOBax OO MacoBoro koediuieHTa ocnabneHHa ana uernu, obpobreHoro ¢isnyHo ( HHopM."Ho6p06)- Mpn uysomy no
BMCOTI LIapy eTarnoHHOro Martepiany, BU3Ha4YaloTh TOBLUMHY Lernu, npu akii BinOyBaeTbca aHOManbHE MPOXOOKEHHS
BUMPOMIHIOBaHHSA. 3a LM 3Ha4YeHHSM BU3HAYaEeTLCA KiMbKICTb BONMbPaMOBOro NOPOLLKY, HEOOXIOHOIO Ans BUAINEHHS
3 oro 3aranbHoi MacK He 6inblw 1% ynbTpagucnepcHUX YacTok cepedHiM posmipoM 0,1MKM, NTMTOMOK NOBEPXHEK BiA
0,3M2/r no 2000m2/r. Lle 3HauYeHHs cknapae npubnnaHo 4% Bif 3aranbHOi 06'eMHOT Mack BOMb(PaMOBOTO MOPOLLIKY.
Lito yacTuHy BigoKpeMnioloTh | NepeMillytoTb 3 BOAOK AN OO4ePKaHHS PO34MHY.
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[na ogepxaHHA Uernu, Hanpuknag kepamivyHoi 3 pagiauiiHO-3aXMCHUMW BNACTUBOCTSMU, FOTYHOTb 3B'A3HE.
OCHOBHOI CMPOBUHOI ANsi BUPOOHULTBA KepaMivHoi Lernun € muHa. MMrvHa HagxoguTb Ha Banbli rpyboro nomeny, ge
BOHa MpoMuHaeTbes. MMoTiM muHa HagxoauTb Y cyluunbHWiA GapabaH, Oe BuaanseTbcs 3anBa Borora. [ani rmuHa
HagxoouTb Yy CTPWXHEBUNA 3MilWyBad. Y Uel Xe 3MillyBad Yepe3 [03aTop NOAaeTbCs | YacTWHa MOpPOLUKY, Lo
3anuwimnnacs, Nicnga ogepXaHHs Po34unHy.

Micns nepemiwlyBaHHA OTpPUMaHy CyMill NodalTb Y OBOXBaNbHUA 3MillyBad 3 Mapo-3BOSIOXKyBaqeM, Ae CyMill
3BonoxyeTbea Ao 15% 3a gonomoroto napy, i nigirpisaetbcsa ao 25¢C.

MigrotoBneHa cymiw nogaeTbcs B OyHkep-HarpomagXyBay, a BigTiNg 3a AONOMOrow [o3aTopa HagxodWuTb Ha
koniHonigorimoBun npec CT-213, oe MeTogoM HaniBcyxoro chopMyBaHHS BUFOTOBIISIETLCS 3aroToOBKa Liermu.

Micna dopmyBaHHA 3aroToBKa YKNagaeTbCA Ha CYLWWUSIbHI paMKU BAroHETOK, L0 3aBaHTaXYOTbCA B TYHErbHi
cywuna, ae cywarbces npu temnepatypi 90°C npotarom 72 roguH. IMicns cylwiHHA BUpoOu nogatoThes B TYHEMbHY Nid
Ha Bunan. Bunan npoBognTbCA 3rigHO KPWBIA Bunany npu MakcMManbHii Temnepatypi - 1050 °C. Yac sunany 54
roanHn. OTpuMaHa 3aroToBKa MOBMHHA BignoBigatn BMMoram Ana uernun kepamivHoi no OCTYBE.B.2.7-61-97. Micnsa
BMNany W OCTUraHHA BMPOOW HanNpaBnslOTbCA Y BiAQINEHHA NPOCOYEHHSs | nepeknagalTbCd Ha NNacTUHYacTUn
KOHBEEP, 3a [OOMOMOIOK SIKOrO BMPOOU 3aHYyplOlOTBCA B NpOCoYyBanbHy Kamepy, HamnoBHEHy nonepeaHso
NPUrOTOBNEHMM PO34MHOM. | MOTIM 3a LOMOMOrol NpUMMYCOBOI LMpKynsuil BinOyBaeTbCs HacWMYeHHs OTpUMaHOT
3arotoBkn YOY. Y eMHOCTi BCTAHOBMIOKTL KOMEKTOP Ans nofdadi B HEi CTUCHYTOro MoBIiTpA ANns Toro, Wwob cymiw
3HaxXoAWnaca B 3BaXXEHOMY CTaHi, TO6TO B CTaHi “kMMiHHA”, | NpyW 3aHYpPeHHi 3aroTiBni B Lel pO34MH CTBOPHOOTHCS
YMOBW, Npu kX BinOyBaeTbcs, Ak 6u BigTAryBaHHA i noBepxHeBUM wWwapoMm YY 3 poaunHy, npu LbOMY PO34YMH
oXonsoe Becb 06'eM 3aroToBku i Y4 npoHMKaoTh Y MOro Nopu i 3anoBHIOOTL iX. 3aroTOBKY BUTPUMYHOTb Y PO34MHI A0
MOBHOIO HACWUYEHHS, Y pPe3ynbTaTi Yoro Ofep:kytTb BUPIO i3 3agaHnMy isnko-MexaHiYHUMK | pagialinHo-3aXUCHUMK
BIacTMBOCTAMU. [Ticna LpOro KOXHY 3aroTOBKY BUCYLLYIOTb Y cyluapLli obnanioloTe y TYHENbHIA nedi npy Temneparypi
Ao 1000°C i ogepxyloTb roToBy Lerny.

Mpuknag 2.

[ns opepxaHHA papiauiiHo-3axucHoro BUpoby Ha OCHOBI FyMU nonepenHbO roTylTb, fK | B nonepegHeoMy
npvknagi, HanoBHOBaY y BUIMA4i NOPOLWKY Borbdpamy, Wo Bkoydae Y[OY cepegHim poamipom 0,1MKM, NMUTOMOIO
noBepxHelo B Mexax Bif 0,3M2/r oo 2000m2/r i B kinbkocTi Ao 1,5%. CnovaTtky BM3Ha4aloTb 06'€eMHY Macy MOpPOLLKY,
y SKOMY MICTUTbCS KinbkicTb Y[OM, wWo 3abesnedye aHoManbHe MOMMUHAHHSA BUNPOMIHIOBAHHA. Y UWAIHAP KIOBETU
yBOASTbL BOMbPAMOBUIA MNOPOWOK Macow m = 3,9r i nocnigoBHo gogatwTb piguHy. uTomMa HacunHa Bara
BOMbhPaMOBOI Macu - 5,4r/m2, a piguHM - 1,1r/cm3.

lLlap eTamoHHoro MaTepiany (dpaHTOM) MpPOCBiMYIOTb [PKEperoM BUMpPoMiHioBaHHS Am 247 3 eHeprieo B0KeB.
MNocninoBHO AofaeTbea pianHa i BUSHavaeTbes fppox raMa-BUNPOMIHIOBaHHSA [0 AOCATHEHHS BUCOTM LUapy, Npu skoMy
3HadeHHs frpox OyAe MakcumarnbHUM, EKCnepuMeHTanbHO OAEepXyeEMO, WO BHECEHIn BonbdpamoBii Maci, piBHii 3,91
Bignosigae from = 2,46. MakcumarnbHe 3Ha4YeHHs NpoMnycKaHHs raMMa-KBaHTIB AOCATHYTO Npu BUCOTI wapy H ppox =
1,875cm. BignosigHo Ao usoMmy frpox raMma-ksaHTie cknage 9,34. lNiactaBnsaemo oTpuMaHi 3HaYeHHs y BuLle NpuBeaeHi
CniBBiQHOLIEHHS.

K =1n (9,34/2,46) - 1=0,333;

M=K.m =0,333.3,9 = 1,287m.

Tenep BU3Ha4YaeTbCA BeNUYUHA Hpory 3i CNiBBIGHOLLIEHHS:

K'= Hnorn/Hnpox

Hrom= K-Hppox = 0,33.1,875 = 0,62cm.

Ha ©asi oTpumaHMx pesynbTaTiB Mo 3apaHil  TOBLWMHI LErnu BM3HA4YaeTbCA MPOUEHTHWUA BMICT  Macu
BONIbCPPAMOBOrO MOPOLLKY AN OAePKaHHS KOHKPETHOI TOBLUMHM, Lo 3abeanevye aHoMaribHe MormvHaHHa. Bupobu 3
TYMU OAEPXKYHOTb LUNSXOM iXHBOro (hopMyBaHHA Mig BAIMBOM TUCKY BiANOBIOHO 3apaHin TexHororil. Tomy gns obniky
TEXHOMOrMYHMX napameTpiB iKCyloTb 3Ha4YeHHs 36iry nika, oTpUMaHOro NPy HopMaribHUX YMOBaX, i Nika Ans 3Ha4eHHs,
OTPUMAaHOro nicnsa gisMyYHOro BNAUBY, i BU3Ha4YaloTb koedilieHT B3aeMHOI kopensyii poanoginy BMnpoMiHioBaHHS. BiH
OOPIBHIOE BiQHOLWEHHK MacoBOro kKoedilieHTa ocnabneHHs BUNPOMIHIOBaHHA ANns BUpoby 3 rymu, Wo Habyeae
po6o4yoro cTaHy nNpu HOpMarbHWX YMOBaX, 4O MacoBoro koedilieHTa ocnabneHHs ans Bupoby 3 rymu nicns obpobku
TUCKOM (HHopM,"Mo6p06)- Mpu UbOMY MO BUCOTI LWApPy €TanoHHOro MaTepiany BM3Ha4alTb TOBLYMHY BUPODY, Npu sKil
BinOyBaeTbCcsi aHoOMarnbHe MNPOXOMXEHHS BUMPOMIHIOBAHHA. 3a UMM 3HA4YeHHAM BW3HAYaeTbCsl  KiMbKiCTb
BONMbOPAMOBOro MOPOLLUKY, HeoOXigHOro Ans BUAINEeHHA 3 oro macu He Ginbwe 1% YOY cepegHim poamipom 0,1MKM,
NMUTOMOIO MOBEPXHEID Big 0,3M2/r go 2000m2/r. Lle 3sHa4eHHs cknagae npubnusHo 4% Big 3aranbHoi 06'eMHOI Macu
BOSbOPaMOBOro NOPOLLKY. Lito YacTUHY BigoKpeMniolTb ANA OAEPKaHHA PO3HUHY.

Martepian rymn ogepyloTb LUNAXOM BBEAEHHSA B 3MilllyBa4 Kay4yKy 3 areHToMm, Lo BYIKaHi3ye, NoTiM godaeTbes
YacTMHa BOSbPAMOBOro MOPOLLKY, WO 3anuwunacs, i oTpMMaHy CyMill nepemillyloTb A0 FOMOreHHoro craHy. 3
OTPUMaHOI CyMilli hopMyIoTb 3aroToBKM BUPOGIB ToBLYMHOKW b = 0,62cM. [Micnsa uboro BUpobu nomiwaoTb Y EMHICTb 3
PO34MHOM. 3aroTOBKY BUTPUMYIOTb Y PO3YMHI O NOBHOTO HACUYEHHS!, Y pe3yrnbTaTi Yoro ofepxyoTe BUpIb i3 3agaHumm
Pi3NKO-MEXaHIYHUMM | pagialinHO-3aXNCHUMK BRacTUBOCTAMMU. MMicNs LUbOro KOXHY 3aroTOBKY BUCYLUYIOTb.

[MponoHoBaHWi cnocié [o3BONSiE OAepXKyBaTW pagiauiiHo-3axucHi BMpobu 3agaHoi TOBLUMHM 3a BigoMolo
METOAMKOIO LUMAXOM NONepenHbOro BU3HAYEHHS KiMbKOCTI OAMCNepcHOro HanoBHioBaYa, Lo 3abesnedye aHomarbHe
NOINNHAHHA BUMPOMIHIOBAHHS Ha OQHOMY €TanoHHOMY Mmatepiani, cknageHoMy 3 TUX e KOMMOHeHTiB. [ng iHworo
cknagy W iHWKX YMOB MOro ekcnnyaTtauii cknagaloTb eTanoHHWIA MaTepian 3 ypaxyBaHHsiIM TEXHOMOMYHUX napameTpiB i
no Til ke MeToguui BM3HAYaloTb KiNbKICTb AWCNEpPCHOro HamnoBHIOBaYa, WO 3abesnedyye aHoMarbHe MOrfMHaHHA
BUNPOMIHIOBaHHA 4ns AaHoro cknagy. Cnoci® gossonsie mogentoBaTy cknag KOMnoHeHTiB Ha EOM.
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Bigomuii cnoci6 nosBonsie opepxyBaTu pafialinHo-3axucHi BUpoGKM 3 KOMMO3WULiIMHUX MaTepianis, MoCUSeHnx
AUCTEPCHUMW HanNoBHIOBa4YaMu 3 ypaxyBaHHAM SBULLEA aHOMAarbHOrO NOMMMHaHHA BUMPOMIHIOBAHHS.

CronyyeHHsi OBOX TEXHONOMYHUX HanpsiMKiB A8 BUrOTOBMEHHS pagiauiliHo-NornnHalynx BUpoGiB, nepLuoro,
3aCHOBaHOrO Ha BBeAeHHi papialiiHO-NOrMMHaYoro HanoBHIOBa4Ya B KOMMO3WLi0 | ApYroro - HacMYeHHs MOBEPXHI
oTpumaHoro BUpPOOY pagiauiiHO-NOrNMHAYOro HamoBHIOBa4YeM B Npoueci WOoro BUFOTOBMEHHS [O3BOMWTb
3abe3neyvyBaTi 3aXMCT MEHLLOK KINbKICTIO HAaNoBHIOBaYa i BignoBiAHO MEHLLOK TOBLYMHOW BUPODY.

OPpieHTOBHO OLHUTW 3MEHLLEHHSI TOBLLMHN KOMMNO3MLiNHOro BUpoby MOXHa 3 NOpiBHAHL AaHUX Tabnuup:

Y Tabnuui 1 npuBeneHi AaHi, oTpUMaHi 4na pisHOT TOBLUUHM KepaMivHOi Liernn 6e3 NopoLUKy Borbgdpamy.

Tabnuya 1

ToBlWMHa 3axuety,em| 5 | 10 | 20 | 30 (40| 50
Ko ocnabnenHs 1,1411,67|2,36|6,46|8,0|26,6

Y T1abnuui 2 npueeneHi amiHM koedilieHTa ocnabneHHs oTpuMaHi Ana pisHOI TOBLUWHM kepamivHoi Lernn K¢ - Ha
cTagil oaepkaHHsa 3aroTOBKM, WO MICTUTb NMOPOLLOK Borbdpamy, i Kyorn - Ha CTagil ogepKaHHsA roToBol Lernu.

Tabnuug 2

ToBlWKWHa 3axucTy,cm| & | 10 | 20 | 30 | 40 |50
K1 ocnabneHns 1,62(2,28|3,73|26,1|36,2| -
Knorn. ocnabnexHsa 1,75|2,8214,45|31,6| 41 | -

Y Tabnuui 3 npuBegeHi 3MiHW NiHIMHOrO KoedilieHTa ocnabneHHsl, OTpMMaHi Ana BMpoby 3 rymMu TOBLUMHOW b =
0,62cm i WinbHicTo p = 0,65r/cm3.

Tabnuua 3
Am247|cs137| o0
pq | 0,11 ]0,01810,013

Wnorn,| 0,16 0,037 [ 0,02

[MponoHoBaHWU BUHaXIO [O3BONSE 3aAaBaTi XapakTepUCTUKM BUPOBY Ana 3axXUCTy Big HeobXigHoro piBHS pagiauii i
LUNSIXOM eheKTUBHOIO CMoryyYeHHs QUCTEPCHOro HarnoBHIOBa4a 3 obpaHolo MaTpuLeo 3MeHLLYBaTh TOBLLUMHY BUPoOby 3i
30epekeHHAM HeobXigHNX i3nKo-MexaHiYHUX BracTUBOCTEN.

Cnoci6 [o3Bofsie 3MEHWNUTU TOBLYMHY BUPOGIB i Macy cucteM Ansi 3axucTy, npu LUboMy KoeddilieHT niHilnHoro
ocnabneHHs 36inblyeTsca B 3 pasu (y 3anexHocTi Big eHepril BUNpoMiHIOBaHHSA). Ha npakTtuui koedilieHTn MoXyTb
peryntoBaTtmncs Kinbkictio YAY, HeoOXigHOW ONns pilleHHs KOXKHOI KOHKPETHOI iHXXeHepHoI 3aaadi.

KpiMm Toro, cnocié BUroTOBEHHsI padiauiiHO-3aXMCHOrO MaTepiany Bigpi3HSETLCA NMPOCTOTOK | HU3bKOK BapTICTHO,
He BMMarae 3Ha4YHMX BWUTpPAT Yacy W eHeprii, AO3BONUTb PO3LIMPUTM HOMEHKNaTypy papialifiHO-3aXMCHNX
KOMMNO3UUINHMX BMPOGIB 3a0aHol (hopMM | pO3MIpIB 3 BUKOPUCTAHHSIM LLUMPOKOTO CNeKTPa KOMMOHEHTIB.

dopwmyrna BMHaxony

1. Cnoci6 BUrOTOBMNEHHS pagiauiiHO-3aXUCHUX BUPOGIB LUNSIXOM KOMMNO3WULUIMHOIO CMOSyYEHHs1 HanoBHwBaYa i
MaTpuLi, WO BKIOYae hopMyBaHHs BMPOOY i rOTyBaHHS PO34MHY Ans nogadi noro B nopu cdhopmMoBaHoro Bupoby, ae
CTBOPIOIOTE YMOBU ANA WOTO Hacu4eHHs, SKUA  Bigpi3HAETbCA TWMM, LIO MOMNepenHbO FOTYIOTh HAaMoOBHIOBaY K
6araToKOMNOHEHTHY AMCNEPCHY CyMill, WO BKMNioYae ynbTpagncnepcHi YacTkm cepedHim poamipom 0,1 MKM, nMTOMOIO
nosepxHeto Big 0,3 mM2/r go 2000 m2/r y kinekocTi oo 1,5% Big 06'eMHOI Macy Cymili, BU3Ha4YalOTb Macy CyMilli,
croryyYeHHs sikoi 3 BUGpaHoo MaTpuLero NpUBOAUTE A0 @HOMAaNbHOro NOMMUHaHHSA BUNPOMIHIOBAHHS, 4-12% Uiel cymiLui
BUKOPUCTOBYIOTb A1 FOTYBAHHS PO34MHY, @ 3 YaCTMHU CyMilli, WO 3anuwunnacs, i Mmatpuui opmytoTs BUpoOK, ski nicns
CYLIiHHA NoMilWaTb Y MPUrOTOBMIEHUA PO3YMH | Hacu4yloTb WOro A0 MOMEHTY ogepaHHsi BupobiB, HeobxigHUX
disnKo-MexaHiYHMX BMacTUBOCTEW, NpWM LbOMY Ni4 Yac HACWMYEHHA Ha pPo3YUH BNAMWBAKOTb TEXHOMOMYHUMU
napameTpamMu, Hanpuknag TUCKOM, TEMNePaTypolo Ta iHLIMMMU.

2. Cnoci6 3a n. 1, AKMIA BIiAPI3HAETLCA TUM, WO ANS BU3HAYEeHHs 00'eMHOT Macu CyMmilli, CronyYeHHs sikol 3
BMOpaHol MaTpuuelo NpUBOAWTE OO @HOMAarbHOMO MOMMMHAHHA BMNPOMIHIOBAHHS 3a4aHol TOBLUMHOK BUpoby, Lo
pocsrae pobo4oro CTaHy npu HopMaribHWX YMOBaX, nonepedHbo POpMYyIOTb €TanoHHWI matepian y UMmiHOPWYHIN
€MHOCTI, Yepes AKWIA NponycKkaTb BUNPOMIHIOBAHHSA 3a4aHo! eHepril, (iKCyloTh 3HaYeHHS ANGPaKLinHOrO Makcumymy
NPOXOAXEHHA BUNPOMIHIOBaHHS | MO HEOMY BM3Ha4aloTb Macy CyMillli.

3. Cnoci6 3a n. 2, SkMA BigpPI3HAETBCA TUM, WO ANS BU3HAYEHHA O6'€MHOI MacK CyMilli, CMOMyYeHHs AKoi 3
BMOpaHoo MaTpuLelo NpUBOAWUTL 4O @HOMAarbHOro MOMMMHAHHA BUMPOMIHIOBaHHA Ana BMpoOy, Wwo gocsirae pobodoro
CTaHy 3a YMOB, BigMiHHMX Big HOpMasnbHUX (NpW TepMidHiin obpobui, npm obpobui TMckom), nonepegHbO OTPUMaHWIA
eTanoHHWIA MaTepian oOpobnatoTe isUYHO, NPOMYCKaThL Yepe3 HbOro BUMMNPOMIHIOBAHHSA TiEl K eHepril i dikcyloTb
3Ha4YeHHA AndpaKkLiiHOrO MakCUMyMYy MOIMMHAHHS BUNPOMIHIOBAHHS AMS HbOMo, BM3HAYalTb KOeilieHT B3aeMHOI
kopenawii po3noginy BMNpoMiHIOBaHHS, a Nicrs Lboro BU3Ha4alTb Macy CyMmilli Ans 3agaHoro BMpoby 3a dopmMyrioto:
m=M.kIn;

ae: m - Maca CymiLi;
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N - 3Ha4YeHHs1 BMICTY Macy cymiLli Bif macu Bupoby;

K - koedpilieHT B3aeMHOI kopenauyil po3noginy BUNPOMiHIOBaHHS, LWLO OOPIBHIOE BiAHOLIEHHIO MacoBoro koedilieHTa
ocnabreHHsi BUNPOMIHIOBaHHS ANsi MaTtepiany, AkWiA gocsrae poboyoro craHy npyu HopManbHUX YMOBAaX, 4O MacoBOro
KoedilieHTa ocnabrieHHs Arns MaTtepiasny, 06poBneHoro di3NyHO py ! Bospad

N - 3HaYeHHS KPaTHOCTI BHECEHHS CyMilLLli.

4. Cnoci6 3a n. 1, AKMIA BIiAPI3HAETLCA TUM, WO SK MaTpULO BUKOPUCTOBYIOTb Kepamiky, cumikaT, npupogHi i
CUHTETUYHI I'YMW | CUHTETUYHI NnacTMacoBi MaTepianu.

5. Cnoci6 3a n. 1, SKMIA BiOPI3HAETLCA TUM, WO SK KOMMOHEHTW ANS FOTYBaHHS CyMilli BUKOPUCTOBYOTE 6asanbT,
rinc, cunikat, ripcbki nopoau.

6. Cnoci6 3a n. 1, AKMIA BigpPI3HAETBCA TUM, WO AK YrbTPagucnepcHi YacTku BUKOPUCTOBYIOTb NPUHaNMHI OauH
mMeTarn, BubpaHuii i3 rpynu, Wo BkMoYae Bonbdpam, BICMYT, LUMPKOHIW, 3ani3o, onoBo, KagMii, niTild, Gapiii, a Takox
iHTepMeTanivHi 3'egHaHHA okucnis, kapbigis, HiTpuais, 6opuais, rigpuaie i HemeTaniyHi maTepianu.

7. Cnoci6 3a n. 1, sk BiApPI3HAETBCA TUM, LIO SK PO3YMH BUKOPWUCTOBYHOTH BOAY, €MYSbCii, naTtekcu, cycnensii,
3oni i reni.

8. Cnoci6 3a n. 3, KM BiAPISHAETLCA TUM, WO BUNan 34INCHIOITL Y TYHENbHUX nevax abo KinbueBux nedax npu
950-1000°C.

9. Cnoci6 3a n. 3, AKWIA BigpPI3HAETHCA TUM, WO BUPOOU (hOPMYIOTb HaMiBCYXUM NPECYBaHHAM NpW MUTOMOMY TUCKY
15-25 MlMa.
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OdbiliiHnii GroneteHb "lMpomucnoaBa enacHicTe". KHura 1 "BuHaxogn, kopucHi mogeni, Tonorpadii iHTerpansHux
MikpocxeM", 2006, N 1, 15.01.2006. [depxaBHWA OenapTaMeHT iHTenekTyanbHoi BnacHocTi MiHicTepctBa ocBiTh i
HayKku YKpaiHu.
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