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{(21) Homep 3ansku: u 2013 01785 (72) Buraxiaruku
NickyHon Bagum Meoprinosuy,
{22) [fata nogaxks 3asBKu: 13.02.2013 UA,
! Bonopeko Onbra Bacuniska,
(24) [ata, 3 AKOi € YuHRIUMY 25.07.2013 UA,

NpaBa Ha KOPUCHY MOAEND! nopxyuoa Onexcanap

IBanoBuy, UA,

(46) Parva nyGnikaui BinomocTed 25,07.2013, UnBybchku Bitanii

0 BUAAYY NATERTy Ta jo -
:gmep%mzerenﬂ: y Bion. Ne 14 Muxonanosvu, UA
{73) Bnachuk: .
HALIOHASbHUW
TPAHCMOPTHUW

YHIBEPCUTET,
syn. Cysoposa, 1, M. Kuis-10
01010, UA

{54) Hasea kopUCHOT MOaeni:

PE3UCTUBHIUA KOMMOSULUIMHKA MATEPIAN

{57} Popmyna KOPUCHOT MOREAE:

1. PE3NCTHBHI KOMNOINUIAHNI MATepIan, 1o MICTHTL B'AXYNE HE OCHOBI LUDAAKOTBEPAHYNOIO USMEHTY. KONDIZHUNR
rpahiT,  TepMiNHO  CYABinoiWi  HANOBHIOBAY, BONOKHUCTMA HAMOBHIOBAY - XiMiuHi SPEXTPOMPOBIAW 80NOKHA
3aBA0BKKM 4-6 MM, YHBTDBAMCNIEDCHUA TeXHMHAA Byrfeub 3 NUTOMOIO NoBepxHsr S,=(90...100) m'r, skwa
BIAPIIKACTLECR TUM, WO TEPMINHO CTAGINLHUIA HANOBHIOBAY CKNAAACTLEN 3 KBAPLIOBOTO RICKY | rpansiacisy fpn
CNIBBIAHOLIEHKI KOMNOHENTIB, Mac. %:

WBMARCTBEPAHY NI UEMEHT 25...35
KONOIAHWA rpagiT 2.6
YNBTPARNCNENCHIN TRXRIHHWA BYFNELL

B 15..6
3 nuToMOIC noBEDXHE {90... 100) M/r
kBapuosrit NiCoK, dipaxuia sia 0.2 ac
” 1..50
2.5
1 panBincis. paKkLia eia 0,1 40 0.5 mm 1..50
XiMitHE eMeKTPORPOBRIAKE BOMNMOKHO 0.5..14
soaa pewra

2. Pe3ncTuBRUA KOMMOULIARNIA MaTepian 3a n. 1, AKA BIAPISHACTLCN Tum, WO XiMiuti ENexTPONPOBiAHI BORGKHA
CRNAAAI0TS ONTMANEHO 2...4 % BiJl MACH LIEMEHTY.
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BEPKABHA CRYXBA
IHTENEKTY ANLHO}
BNACHOGTI
YKPAIHY

{12) ONKUC QO NATEHTY HA KOPUCHY MOLENL

N T
(21) Howep 1aRExM: u 2013 01785 (72} BuraxigHmk(n):
(22) fera nonaheA sasae: 13.02.2013 Mickyros Basum Feoprinosus (UA),

; C Bonogexo Onura Bacuniaua (UA),
8 ﬁ;;ﬁ;.;‘f&;uc‘;:“”'”“ 25.07.2013 Mopxyros Onekcaunp Isanoeny (UA),

MORen, UnBynucekuni Bivanii Mukonanoauy (UA)
(46) NySmiwauis RinowmocTed 25.07.2013, Sion.Ne 14 (73} Bnacru(ny N .
PO SHAANY NATERTY: HALJOHANBHWA TPAHCHIOPTHUN

YHIBEPCUTET,
Byn. Cyroposa, 1. M. Knie-10, 01010 (UA)

{74) {ipepcrashix:
KpacHokytenka 30m ropisna

{54) PESUCTUBHUIA KOMROIULINHAA MATEPIALL

(57) Pegepar:

PeascTuBHmi  KOMNO3ULIARWYA MaTepian, Wwo MICTUTL B'SXYYE Ha OCHOBI WBWAKOTDEPAHYMOIG
UEMEHTY. KORQIAHWI rpachiT, TePMINHO CTaBUTbHNR HAMNOBHIOBAM, BOMOKHUCTUI HANOBHIOBAY - XiMiuki
ENeKTRONPCBIAHI BOMOKHA 3ABACEXKN 4-6 MM, YNLTPAAVCNEPCHNR TEXHIUHWA BYIMeUb 3 NUTOMOK
noepxHe  S,=(90...100) MYr, APUYOMY TepMiuHO CTabifbhud HaNOBHIOBaY CKIGAAETHCR 3
KB3PLIOBOIO NICKY | FpanBiaciay.
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Kopucha mofens HanexuTs A0 BY/BHMUTBAE | eNEKTPOSHEPTETHKN | MOXE BYTH BUKOPUCTaHE 8
TEXHOMONT OTPUMAHHA PESUCTMBHUAX KOMNOINLIAHNX MaTepianis npu SYAIBHULITBI MOCTIB. BOPOKHIX
ROKPWTTIB Ta 3NITHO-NOCAAKOBUX CMYT a8PORPOMIB, TPOTYAPIB, WO MAIMPIBAIOTECR, A TAKOK Ans
BUFOTOBNEHHA 0G'EMHUX KOMNOULIAHAX PESUCTOPIB, HUILKOTEMNEPATYPHUX HarpPIBaNbHNX efemMenTie
NOGYTOBOMO, NPOMMCMIOBOMO | CiNBCLKOTOCNOAAPCLKONO MPUIHAYSHHA 3 TEMNEpaTypoio Harpisy
{50...150) °C. 2338MMOI04MX | EKRAHYIOUNX NPUCTPOIR, BHTHCTATANHOI DIANOM | T.M.

Binomuit pesncTuBHWA MaTepian no a.c. Ne 913460 (CPCP) M.xn? H 01 C 7/00 {1] (ananor). wo
MICTUTG, MaC. %!

XiMiNHE eNeKTPONpPCBIGHE BONOKHO 1552
uemenT 18,0-20.0
KBaPLOBUY NICOK 43.3-46,0
gopa ) pewTa

CyTTC‘BMM HERORIKCM Yboro MaTeplaﬂY € HU3BKA MEXaHMNHE MILHICTL. Binomui pesucTiannd
marepian no a.c. Ne 1429826 (CPCP) M.kn,” H 01 C 7/00 [2] {ananor), Wwo MicTiTh, Mac, %

UEMEHT 22,6...31.7
KBapUOBUA ICOK 45.6...54,7
XIMINHE NeKTPONPOBIAHE BONOKHO 05..1.0
TeXHIMHWA BYIIEUb 3 TUTOMOIO NosepxHero (90...100) % 5,0...221
BOAa pewra

Bigomuh marepian npusHauenwil, B OCHOBHOMY, ANA BUOTOBNeHHs oB'emHux pesucTopis
BHERIeTUYHOrO NPUBHAYEBHHA, 5K PAUKTE B KOPOTKONECHOMY LEXUMI 8 CXemax KOMyTaAH}inC,
anapaTyLk eHEPreTUYHMX YCTAHOBOK i NiHIM BUCOKOT HAMPYTY, @ TAKOK 3a3gMniosavis.

BukOpWUCTaHHA OTO ANA BUFOTOBIIEHHN HArPiBanbHWUX €NEeMEeHTIB, WO TPUBANO NPaLioTs Y
UMKNIGHOMY pexumi fpw Temnepatypl Ginewe 100 °C sene A0 3WUKEHHA MEX@HIMHOI MIUHOCT:,
HECTaBNBLHOCTI ENEKTPVUHIX XAPAKTEPUCTHK, LUO 3HUKYE ENEKTPUYHY NOTYXHICTL. Lie NoAcHoeTses
AECTPYKTUBHUMK NpoLIecaMi B maTepiani, skl cnocTepiralotees npu {120-150) °C | cynpoBoaXyiGToca
ferigparauie cyneaToBMICHIMX | rigpoaniominatiux a3 maTepiany (npw narpisaxHi siadysacTecs
BTpaTa BOGM MONeKynamu kpucranorigparis | rigpaTy ABOKaNbLISBOrO CUNIXATY, NPUYOMY £y
Tprsani A4l Tenna sinbysacTeCs NOBHWIA POINAA UMX CNONYK).

S BIAOMO, OAHVM 13 PEANEHIX LUMAXIB YCYHEHHA KEAOMIKIB BIAOMUX PEIUCTABHUX MaTepiania na
OCHOBI MIAPABIIYHOTO BAKYHOrO, € NIABMEHHS TENNOBANPOMIKIOBALHOI JAATHOCT! NPOBIAHMKIS, Wa
AOCAFEETLCR  WNAXOM  36iNbWeHHA  udCha ENEKTPONPOBIAHNX  NABUICKKIE B  KOMNO3uun Y2
PIBHOMIPHOCTI IX Po3noginy B of'emi, MiABMWEHHA TYCTUHW | TENNOEMHOCTI KOMNO3MUI, 8 TakoxX
3a083NeUEHHA MIJHOCTI Ha PO3TAr | CTIRKOCTI 4O YTROPEHHA TRILLIMH .

BigoMmua peancTusHui matepian, onucaruii 8 natent RU Ne 2231845 C2 w1.” MKW 7 HO1 C 7.00
[3] (ananor). Wwo MicTuTh, Mac. %:

WBUAKOTBEDAH YW LEMERT

KonoiaHuii rpadit

TepMOCTaBiNbHUI HANOBHIORAY, LLIO MICTUTL, HANPUKNSA, KBAPLOBUIA NICOK

ENEKTPOKOPYHA, WaMoT abo ix cymiwi

BONOKHUCTU HANOBHIOBAY ROBXUHOIO Bia 3 A0 10 MM

2042

Heponix uboro Mmarepiany - BACOKMN BMICT BONOKHVCTOrO HANOBHKBAYA, WO BHVKYE MiLHK
CTHCK | HE MIABULLYE MILHICTL HA PO3TAM NP BAMWHL JATE MEHLUYE TYCTUHY KOMAO3ULI | 35inblye
HEPIBHOMIPHICTE PO3NOAINY ENSKTPONPOBIAHNX FARLIOKKIB B Hill

Hawbinbll EnvsekvuM no TeXHIUHIR cyTi i edekTy, WO ACCATAETHCA, € Pe3UCTUBHUA MaTepian no
NATEHTY Ha KOPUCHY Mogens UA Ne 24417 U MAK HO1 C 7/00 [4] {npoToTun). IO MICTUTL, MaC. 5.

WBMAKOTBEPARYHUA UEMEHT 25
KONOTAHWIA rpadit 2.
YNLTPEANCIENCH IR TEXHIMHUA BYrNELs 3 NUTOMOK noBepxter 5,=(90...100) wir 1.5
KBapuoBsui nicoK. pakuin 8in 0.2 50 2.5 mm 1.5
ENeKTPoKOPYKA. dpakuis Bia 0,1 4o 0.5 Mm i
XIMIMHE ETEKTDONPOBIAHS BONOKHG 0.5,
8oaa pewra,

APVMOMY XIMIMHI enexkTponpoBiAki BONCKKA CKNAA3I0TE ONTUMANbLHO 2.0...4.0 % Big Macu USMEHTY
HeAsNiK KOMNO3INTY: BUCOKE BAPTICTE ENEKTPOKOPYHAE.

Banaqa koprCHO! MOAEN - CTBOPEHHA MaTepiany, WO Mac CTaBinbHi NeKTPULHI XapaKTepucTki
8 YMOBaX NIABALLEHNX TEMNEPATYD | BIAHOCHO BUCOKUMY MEXAHIMHUMU XAPaKTEPUCTAKAMH MILHICTO
Ha PO3TAT NPH BUMMHI T8 M:UHICTIO Ha CTUCK NPY MEHWIA BAPTOCTH.




[image: image4.png]25

30

UA 82232 U

Tabnuys 1

- Homep cknagy :
Crnan cymiui i 2 3 y 5 5 7
KeapLiosui nicok 25,5 50.0 7.5 4,0 49,0 30,0 1,0

LUBuAKOTREPAHYUMA UEMENT
mapku M40Q
XiMivHe eNneKTpONPOBIAHE BONGCKHO|

30.0 25,0 25,0 350 28,0 250 35.0

[y rmong 0.9 05 05 1,4 1.0 0,5 1.1

 KonoiaHni rpagit 4.0 8.0 20 60 |60 2,0 2.0
pansigcis 255 7.5 50,0 355 1,0 i 330 49,0
Texwiunuit Byrnels mapku 11234 i

'rocT 788877 4,0 2.0 6,0 8,0 4.0 1.5 1.5
[Boaa 701 1 90 90 | 166 | 11| _Bo | 104

MprMiTka: BrA3aHI BIACOTKOBE CMIBBIAHOLLEHHS KOMMOHEHTIB 38 BNAVBOM BOAM Hanexarh A0 CYXof
Mac

Nicns 4oro B GTPUMAHY Cymil BBOAMNY UEMEHT | NDOBOAUNY Cyxe NEPEeMIllYBaHHS: e NDOTArOM
3-x x8. OTpUMaHy Cyxy Cymils KOMNOHEHTIB BBOAUMNYM Y BOACBONOKHMCTY CYCneHsio i nepemiwysany
BPYuHY NpOTAIOM 1 x8., NOTIM NpoTarom 3-x xe, 8 BiryHkosin mitanui no FOCT 310.4-76. Nicns wore 3
cymiwi popmysanu o6'cmui enemenTy y Burnagi 6anoyok 40x40x160 Mm.

OaHouacHo Ans  NOPIBHSHHS  NOKA3HWKIB BNacTMBOCTeR wmarepianie Byna swroTosnena
KOHTROMbHA CYMil IHIPEAIEHTIB, WO MICTUT, Mac. %! LUBUAKOTBEPAHYINA UemeHT Mapki M400-34.6,
BONBCHKUA NiCOK - 56,4 | BoAy - pewTa Ao 100 %. Mpu LeOMY BOAOUEMEHTHE BIAHOWEHHS CyMiwi
Gyno  NPUANATO  APUBNMBKO  PIBHMM  BOACKOMNOSWUIAHOMY  BIAHOWEHHI  DE3UCTUBHOTO
KOMAO3MUIRHOrO MaTepiarnty, WO NPONOHYETHCS {BOAOKOMAO3ULIAKE BIHOWEHHA BWUIHZNANOCH AK
BIRHOLIEWHA MACK BOAU A0 CYMU MAC UEMEHTY, TEXHIHHOTO 8YTNELI0, KOTO(AHOD rpadiTy i XiMiunore
ENeTPONPOBIAHOMO BONOKHA, PIBHOTC B AaHomy Bunadky 0.26). Bkasawa cymiw rotyeanaca 3a
BJOMOIO TEXHONOTIEK (LNSXOM NEPEMiLYBEHHA IHIPERIEHTIBE 3 J0AABAHHAM 80fn. 3 OTPWMEHO!
CYMILT (DOPMYBANNCH KOHTPONBHI 3paaky Y BArMARI Bancuok 40x40x160 mMm.

Of'cMHI PE3UCTUBHI ©NeMEeHTU | KOHTPOMbHI 3pasi BUFOTORNRMWCE UWITAXOM NPECYBAHHA B
npecopMax Npu NEBHOMY TUCKY.

Bel oTpUMani TaKUM YUHOM OG'eMHI PE3UCTUBHI ENEMEHTH | KOHTPONEHI 3DAIKM i3 KOHTPONLHO!
Cymiwi | CymiweRn, WO NPONOHYIOTECA. MANEBANU NONEPEAHBOMY TYXABAGHHIO Y 1pec-opui
npoTRrom 15 rofl. 8 3aKpUTOMY APUMILLEHH, MICNS YOro NPOBOAMNY TYXABIEHHA B NPONAPKIBANbHIA
Kamep! B OAHSKOBMX yMOBAX 33 pexuMom 3+5+2 rog. (3 roa. - nporpisaHHs 4o t=80-85 °C, 5 rog, -
isoTepmidHa  BuTpuMKka npu t=B80-85°C, 2 704. - OXONOOKSHHA B kamepi 40 HOPMENLHOI
(EMNEpaTypy).

PeIUCTUBHI @NEMEHTY | KOHTPOMBHI 3pA3KK ANA NPOBSAESHHS EKCNEPUMEHTIS BUFOTOBNANMCE 3
BIANCBIAHMX CYMILLER Cepinmu.

Byno BUrOTOBNEHO TPU Cepil PEAUCTUBHNX ENEMERTIS i3 CyMIlLER, WO NPONOHYIOTECHA. B nepuwin |
APYriA cepiax Gyno BUTOTOBREHO SIANOBIAHO 21 PEIUCTUBHUA enemeHT No 3 enemMeHTn i3 Kool
cymii.  Enementu nepwol cepii nigaasanvcs  BUnpoBYBaKHAM  Ha  BU3HAYEHHA MWTOMOrO
2AEKTPUYHOTO ONOPY. APYroil - BUNPOBYBAHHAM Ha PO3TAT NPW BUMVHI | Ha cTuck. B TpeTin cepii Byno
TAKOX BATOTOBNEHO 21 ENEMEHT N0 3 ENEMEHTH 3 KOKHKOI CYMILI, SKi NOTIM MNiAAEBANMCR TPUaan A
IMIHHOTO ©AEKTPHUHOIO CTPYMy vacToTor 50 Fu. Bkasaui enemextn many umnisapuuny cbopmy
aiametpom 40 Mm 3aBaomxKu 160 mm. Ix koHCTPYKuUiR Bignosigana onucaxomy & a.c. Ne 1539848 (5]
BunpoByBanHam Ha MEXaHiuHy MILHICTS MIAAABANUCS ENEMEHTU, WO MPOAWNY BUCYWYBaHHS 30
noCTiRHOI Macy npu Temnepatypi (105+5) "C. PesyneTatu eunpobysaHe HaseaeHo B Tabnuw 2.
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Tabnuys 3

f Crnag cymiwi
. Nokaznukn f B 3 ) 5 G 7
{TlaTOMN OB'EMHUA ENEKTPHIHIA
{onip nicns cywinng npa 124 138 142 70 92 200 220
’(ﬂOS:S °C), Omcm

Enextpuunui onip Ro, Om (cepeaHe)|
13 Tho0OX nokasyukie)

7,75 | 844 8,88 4,38 5,75 181 13,75

PedvcTupHi enemenTi TpeThol Gapil BunpoByeant Ha A0 NEPEMIKHONO ENEKTDUMHOrO CTPYMY,
HANPYTY SKOFO aMiHioBanu, ane NoNepeanso BuGvpann Taxowo, Wob ewpobnanacs Tennosa
noTyxicTs Qo(Py), Wo Aopisrioe 75 BT.

Intina HanPyra XUBNsuoi MEPeXi SAINCHIOBANACH PEryHOIMUM aBTOTPAHCHOPMATOPOM PATPS

flpu nogadi enekTpoeHepril PENCTUBHI GNEMEHTM HArPIBANKCSl A0 TEMNOPATYPU He Buwe 3a
150 “C. Enexrpuuni BnacTyeocTi enemerTis sumipiosany nicns 100, 500 i 1000 rogun 3 mMeTo0
iMitaull poBotu pianol TpusanocTl.

ficns 100 rognH ennpoSysaHb EnEKTPUYHUA Onip noJnaveHud R, nicns 500 roaut - Rp, nicns
1000 roauH - Ry choxunsana NOTYXHICTs No3HaveHa sianosiano Py, Pz, Py

B 7abnuui 4 HaseaeHo peayNbTath sunpodysatik.

Tabnuus ¢
. FokasHuxw Cipan cymiu
| ) 2 3 1 4 A R
Fa“mf""a““ enewtpun onp Bo | 1190 | 1200 | 1160 | 57,0 | 740 | 2420 | 2000
TuToMuIt OB'EMHUM eNEKTPUHHIR i |
ONIp TiCAs CywliHAA NP 127.0 138,0 | 130,0 | 650 83.0 273,0 | 2270 )
{1=(10525)°C, Om-cm |
Micng Harpisatka NpoTarom 100 roa.
"R{(OM) i T 1150 | 1260 | 117.0 ; 58.0 | 750 | 2630 | 208.0
P87} . 73,0 71,4 74,3 | 73,5 _; 73.86 9.0 | 72,1
[Ry/Rg 1027 | 105 | 101 | 1,02 | 1014 | 1,087 | 1,04
PP, - 6974 | 095 [ 095 ! 098 | 0986 | 092 10961
Flicna karpisanks nporarom 500 rog.
Ro(Om) 118,0 127.3 | 1230 | 59.3 776 27,0 220.0
Po(BT) 714 70,7 70.8 72.1 71.4 67.0 682
R,/Rg 1,054 1.06 106 104 | 105 1,12 T
P./Py 0.962 6.943 0943 | 096 ! 0952 | 0.893 0.91
Nicns HarpisankA npoTarom 1000 rog. '
R(Om) 1220 | 1320 11280 810
PyBn) T 69,3 691 | 68.2 704
{Ry/Ry ) 1.1 11 1,09
PyPe {70818 1 0,91 [ 0906 0.9

Ans nopisrsinks 8 TaGnmui 5 HABOARTLCR XaPAKTEPUCTMKY MPOTOTUNY
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Komniovepna eepcTa M. lloManosa

[lepwanna nyx5a HTENEKTYaNbKO! BNACHOGT YKpaINM, BYN. YPHULKOTO, 45, w1 Knia. MCI?, 03660, Ykpaina

AT “YkpaimCaxuil IHCTUTYT POMASNOROT 8nacHocT, BYA. MNasyHoaa, 1., m. Kuis ~ 42, 01601




