Ypox Ne 13-14
Hara: 30.09.2021
Tema: MaTepiaio3HaBCTBO HEMETAJIEBUX MaTepialiB
Mera: oxapakTepu3yBaTH MaTepiaJO3HABCTBO HEMETAJICBUX MaTepialiB; pO3BUBATH aHATITHYHE
MUCJICHHS, TIpod)eciiiHi HaBUYKH, MaM'siTh, MUCJICHHS; BUXOBYBATH IHTEPEC 10 CIEIiaTbHOCTI,
PO3BUBATH aHATITUYHE MHUCIICHHS, MPOQECiitHI HABUYKH, TIaM'SITh, MUCIICHHS;
Xix ypoky:
[0 HemeTanesux martepianis BIAHOCATb MnacrMacu, rymu, ge-

peBuHy, Knel, nakodgapbosi matepianu Towo. B MawwuHobyayBaHHI

HeMeTanesi MaTepiany WWMPOKO BMKOPWUCTOBYIOTbL ANA BUIOTOBEHHS

3 HUX Pi3HOMaHITHMX BUPODIB, @ TaKOX AK 3aMiHHUKK MEeTanis. Heme-

Taneei marepianu 3abesneuyi0Tb HeODXigHI MexaHiuHi BNacTUBOCTI,

XiMiYHY CTiIMKICTb, BOAO- Ta ra30HENPOHMKHICTb, BMCOKI i30NALMHI

BNACTUBOCTI Ta iHLWI UiHHI AKOCTI.

1. NONIMEPWU

lloniMepamy Ha3WBaOTb PEYOBUHM, MAKPOMONEKYNN AKWUX
CKNagawTbCa 3 YMCNEHHUX eNneMeHTapHUX NaHOoK (MOHOMEpIB) oaHa-
KOBOI CTPYKTYpPW. BNacTMBOCTI UMX peYOBMH BM3HAYAKOTLCA HE TiNbKK
XiMIYHMM CKNaaoM MONEeKyn, ane i ix B3aEMHMM pO3TallyBaHHAM i by-
NOBOIO.
flnacrmacn — Ue WTY4HI Matepianu, SKi BUroTOBNAKTE Ha OC-
HOBI OpraHivyHUX noniMepHux peyosuH. LIi matepianu 3aatHi NpU Ha-
rpiBaHHI po3M'aKWYBATUCA, CTaBaTKM NNAaCTMYHMMK. Todi nig TUCKOM
M MOXXHa HapaTu 3agaHy opmMy, sika NoTiM 36epiraeTbCa. 3anexHo
Bil NPUpPOAM 3B'A3YKOMOI peyvyoBMHW nepexia BiaopMoBaHOI Macu B
TBEPAUA CTaH 3AIMCHIOETLCA NPU NoAanblWOoMy ii HarpieaHHI abo oxo-
NOMKEHHI. JBH3yr0ya pedyosuHa € 060B'A3KOBUM KOMMNOHEHTOM nnac-
TMac. [lna GinbwocTi nnacTtMac — ue CMHTETUYHI CMoNu, piawe - edi-
puentono3u. binblWiCTb NnacTMac (TepMonNacTU4HI) CKNapawTbCa 3
OAHIEl 3B'A3YI0Y0I peyvyoBMHUM (Hanpuknag, nonieTuneH, opraHiuHe
CKNO TOWO). BaxnMBuMM KOMMNOHEHTOM MNAacTMac € HarnoBHOBAY - NO-
POLKONOAiIOHI, BONOKHUCTI Ta pe4YOBMHW OPraHiyHOro i HeopraHivyHo-
ro NOXOAXeHHs. HanosHioBaYi MiABMLYIOTE MexXaHi4Hi BNacTUBOCTI,
3HWXYIOTb yCaaKy NpU NpecyBaHHi i AoAaloTb Martepiany eignoeiag-
HUX cneundiyHux BnacTMBocTen (Hanpuknaa, MpPUKLIAHI, aHTUDPUK-
uinHi). Ona nigBuwWeHHs NnacTUYHOCTI B HaniedabpukaT [oaanTb
Aacru@ikaropy (OpraHivyHi pe4oBMHM 3 BUCOKOK TEMMNEPaTYpPOr Ku-
NiHHA | HA3BKOK TEeMNepaTypol 3aMeps3aHHs), Hanpuknag ofeiHoBY
KMCNOTY, cTeapuH, anbytundranart Towo. Mnactudikatopy HaaarTb
nnacrMacaMm enacTudHiCTb, WO nonerwye ix obpobky. BnacrueocTi
nnacTMac 3anexaTb Big CKnagy OKpPeMUX KOMMOHEeHTIB, IX NOEAHaHHA
i KiNbKICHOrO CNiBBIAHOWEHHS, WO Aa€ MOXIMBICTb 3MIHIOBATKU Xapa-
KTEPUCTUKWA NNACTMAC B LUMPOKUX MExXax.



[TosieTnaer — NPOAYKT noniMepusauii eTuneny, € XiMidHo CTil-
KiM. HeponikoM MOro € CXMNbHICTL A0 CTapiHHA. [ina 3axucTy Bia cTa-
piHHA B NONieTUNeH BBOAATL CTabinizatopu Ta iHribitopm (2-3 % caxi
YNOBINLHIOWTL Npouecy crapinHa y 30 pasis). MonieTunen BUKOpUC-
TOBYIOTb ANA BUIOTOBMEHHA NUTUX TPYyD i nMpecoBaHuMX HECUnoBuX
petaner (Hanpwknag, BEHTWNI, KOHTEWHEepW), NONIETUNEHOBMX M-
BOK ANA i3onsAuii gpoTy i kabenis, 4oxnie, CKNiHHA NapHWKiB, obnwu-
LKOBaHHA BOAOWMMLY. KpiM TOro, nonieTuneH BUKOPUCTOBYIOTL K MO-
KPWTTA Ha MEeTanax Ans 3ax|CTy Big KOpO3ii, BONOr1, €NeKTpU4HOro
CTpYMY TOLLO.

[oninponines € NOXiAHWM eTuneHy. Lle XOPCTKUIA HETOKCUY-
HUWA MaTepian 3 BMCOKUMK (DI3MKO-MEXaHIYHUMM BNACTUBOCTAMK. Y
MOPIBHSAHHI 3 NONIETMNEHOM el NNacTuk Binblw TennocTivkuin - 36e-
pirae dopmy ao temnepartypy 150 °C. lMNoninponineHosi NniBKK MilH
i BiNbll rasoHENPOHWUKHI, HIXX NONIETUNEHOBI, @ BONOKHA enacTU4HI,
MilHi i XiMiyHO CTiliKi. HegonikoMm nponineHy € HEBUCOKa MOPO30CTiiA-
KicTb (go -10...-20 °C). NMoninponineH BUKOPUCTOBYIOTE ANA BUIOTOB-
neHHs Tpyd, KOHCTPYKLUIN i geTanei aBToMobiNiB, MOTOLMKNIB, XONO-
AWNBHWKIB, KOPMYCIB HACOCIB, Pi3HUX EMHOCTEN TOLLO.

[losictpos1 — TBEPAWMW, MIUHWIA, NPO30pWiA, amMopdHWUIA noni-
Mep. 3a AienekTPUYHUMK XapakTepucTukamu 6nu3bKuiA [0 nonietu-
NEHy, 3PYYHWIA — TBEpAWUN, MILHWIA, Npo3opui, amopdHUiA nonimep,
3pY4YHUIA AN MexaHiuyHoi 06pobku, aobpe 3abapBnioeTbes. MonicTu-

@TOPONAACT — TEPMIYHO | XIMIYHO CTiliKkuiA MaTepian. OCHOBHUM
npeacTaBHUKOM MoniMepis, WO MicTaTe GTOp, € nonipTopeTunex.
HarpieaHHs go 250 °C He BNMBAE Ha MOro MexaHiuHi BNacTUBOCTI,
TOMY BWKOPWUCTOBYBAaTM (PTOPONIACT MOXHA A0 UiEl TemnepaTypu.
PyliHyBaHHs BigbyBaETbCa npu Temnepartypi euwe 415 °C. Temnepa-
Typa CMNyBaHHA CTaHoBUTbL -120 ©C, ane HaBiTb Npu AYXe HU3bKUX
Temnepatypax (Ao -260 °C) nnacTuk He OKpUXYYETLCA. DToponnacT
CTIMKWMIA 00 Ail PO3YMHHMKKIB, KMCNOT, nyrie, OKUCNoBadie. Lle Hait-
6inblU BUCOKOAKICHWIA AieNnekTpUK | Woro AienekTpuuHi BNacTUBOCTI B
WMPOKOMY AianasoHi TemnepaTtyp Maike He 3MiHITbCA. ®Topon-
nacTt Mae ayxe Husbkui koediuieHT Tepta (f=0,04), skuin 36epira-
€TbCA A0 Temnepatypu 327 °C. ®ToponnacT 3acTOCOBYIOTb NpW BUIro-
ToBneHHi Tpyb6 Ans ximikaTie, AgeTtaneil (BeHTUN, KpaHW, Hacocw,
MembpaHW), YWINbHIOKYKMX NPOKNanoK, MaHXeT, CUNbMOHIB, enekr-
pOpafioTEXHIYHUX AeTanei, aHTUMPUKUINHKUX NOKPUTTIB HA MeTanax
(NIAWWNHWKKA, BTYNKK).

OpraxiyHe ck/1o — ue Npo3opuid aMopdHMiA TEPMONNACT Ha Oc-
HOBI CKNagHoro edipy akpMnoeoi i MeTakpunoBsoi KMcnoT. MaTepian y
[Ba pasu nerwuii 3a MiHepansHe ckno (p=1,18 r/cm®), BigpisHaeTbCS
BMCOKOIO aTMOCepHOKD CTIMKICTIO, ONTMYHO NPO30puiA (CBITNONPO30-
pictb 92 %), nponyckae 75 % ynbTpadioneToBux NpoMeHis (cunika-
THe ckno nponyckae 0,5 %). MNMpwu 80 °C opraHiyHe CKM0 NOYMHAE
p03M HKLuyBaTHCH npw 105 15[] 0C 3'aBnseTbCA nnaCTMLlchrb, o

Bw-::lTb B NiTako- i aBTDMDEimeﬁynyBaHHl 3 opraHi4yHoro ckna BuroTo-
BNAKOTL CBITNOTEXHIYHI AeTani, ONTUYHI NiH3W TOLO.

BiHinaacr — ve nnactudikoBaHWIA TBEpAMIA NoniBiHINXnopuA. Bi-
HINNAcT MalTb BUCOKY MeXaHi4YHy MILUHICTb i NPYXHICTb. 3 HLOrO BK-
roToBNAKTL TPYOM ANa nogadi arpecBHUX rasis, pignH i BOAK, 3aXu-
CHi NOKPUTTS ANS eneKTPonpOBOAKWM, AeTani BEHTUAUIMHKMX YCTaHo-
BOK, TENNOOOMiHHUKIB, 3aXWUCHI NOKPUTTA AN METaneBuX €MHOCTEMW,



[eruHaKc oTpUMYIOTb Ha OCHOBI MoAWMDIKOBAHUX (EHONBHKX,
aHiniHoopManeaerigHUX, KapboMigHWUX CMON i Pi3HWX COPTIB Nanepy.
3a NPU3HAYEHHAM TFEeTUHAKC MOAINSAITE Ha ENEeKTPOTEXHIYHMIA (ans
naHenew, WKTKIB) i AEKOPATUBHUIA, SKMIA MOXE MAaTW Pi3HI KONLOPM i
TekcTypy (iMiTye nopoau aepesa). MnacTuk MOXHa 3acTOCOBYBaTH
npu Temnepatypi 120...140 °C. BiH cTikuiA A0 Aii xiMikaTis, po34MH-
HWKIB, Xap4yOBWUX NPOAYKTIB; BWKOPWCTOBYETLCA ANA BHYTPILHLOMO
06NVMUBLOBYBAHHA NACAXMPCLKWUX CANOHIB NiTakis, 3anisHWYHUX Baro-
HiB, KalOT CyAEeH, Y BUrOTOBNEHHI mebni..

Texcronit (3B'A3y04e — TepMOpeakTMBHI CMONW, HanoBHKOBaY
— GaBoOBHAHI TKaHMHK). Cepea WapyBaTUxX NNAcTUKIB TEKCTONIT Hai-
6inblWw 3AaTHWIA NOrNMHATKH BIBpPaUiIMHI HABAHTAXEHHS, YMHUTK ONip
PO3KONIOBAHHIO. 3aNeXHO Bif NPU3HAYeHHS TEKCTONITWU MOAINATL
Ha KOHCTpykUinHi (MTK, MT, NTM), enekTpoTexHiuHi, rpadit3oBaHi,
FHY4Ki, NPOKNAAOYHI. TEKCTONIT AK KOHCTPYKUIMHUIA MaTepian 3acTo-
COBYETLCA ANns 3ybyacTtux Konic, Aki NpauloloTe 6e3WwyMHo Npu Yac-
ToTi 0beptaHHs Ao 30 000 o6/xB.. AOBroOBIYHICTL TEKCTONITOBMX
BKNaauwis niawvnHukie y 10...15 pasis pgoswa 3a 6poHzos.i. NpoTe
poboya TemnepaTypa TEKCTONITOBMX MigwunnHuKie Hesucoka (80...90
OC). BoHWM 3acTOCOBYIOTECS B MNPOKATHWUX CTaHax, BiAUEHTPOBaHWX
Hacocax, TypbiHax Towo.

AsborexcroaiT MicTUTE 38...43 % 3B'A3yI040I pE4OBUHHK, peluTa
— a3becToBa TKaHWHa. A3DOTEKCTONIT € KOHCTPYKUIMHWM, (DpUKLIin-
HUM | TepMoi3oNAUIMHUM MaTepianom. Hanbinblwy TeNNoCTiMKICTL Mae
MaTepian Ha KpemHiilopraHiuHomy 3B'a3ytodomy (300 ©C). 3 a3boTek-
CTONITY BUrOTOBANAIOTL NTIONATKKU poTaUilHKMX 6eH30HacociB, GpUKLinHI
OMCKKW, ranbMiBHi konogkn (6e3 3MaweHHa KoediuieHT TepTs
=0,3...0,38, 3 mactunom 7/=0,05...0,07). AsboTekcToniT KOpoTKo4ac-
HO BUTPUMYE BWUCOKI TeMnepaTypy Ta 3aCTOCOBYETLCA AK TEnio3axu-
CHWI | TennoisonauiHuiA matepian (npotarom 1...4 roa BUTPUMYE
Temnepatypy 250...500 °C i kopoTko4acHo — 6ins 3000 °C).

CknoTexkcro/T Ha (heHon (opmanbaerifHoMy 3B'A3yH0UOMYy He-
AOCTaTHLO BibpauiitHO-MiLUHWIA, ane NOPIBHAHO 3i 3BUYAWHWMM TEKCTO-
NITOM BiH BiNblW TENNOCTIMKUMA | MAE Kpalli enekTpoi3onAUiiHi Bnac-
TMBOCTI. CKNOTEKCTONITU Ha OCHOBI KpemHiopraHiuHmx cmon (CTK,
CK-9®, CK-9A) MaloTk BiQHOCHO HEBMCOKY MexaHiYyHy MIUHICTb, ane
BiApI3HAIOTLCA BWUCOKOK TENno- i MOPO3OCTIWKICTIO, CTilKi A0 OKMC-
NioBaYiB Ta iHWMX XiMIYHO aKTMBHWX peareHTiB, HE BUKMMKAKTL KO-
po3ii meTtanie. EnokcuaHi 3s'asyiodi (EO-8, EAO-10) 3abe3neuyioTb

ITuTaHHA JUIS caMoNepeBipKH:
1.I11o Taxe nmonimMepu?
2. 1o BIAHOCATH 10 TEPMOAKTHUBHUX IIacTMac?
JlomaiHe 3aBIaHHS: JaTH BIAMOBIII HA TUTAHHS JUISl CAMOIIEPEBIPKU Ta 3aKOHCIIEKTYBATH

marepiai 3 TEMHU.
PexomennoBana Jireparypa: bo6posa T.b. Marepiano3nascto. — K., 2019.

Hanoeni yuni! Hazaoyio, w0 na 6UKOHAHI 6aMU 3A80AHHA YEKAE MO e1eKMPOHHA NOWMA:
kvasha.n.v@gmail.com aéo Baiibep uu Tenezpam 3a nomepom: 093-74-98-200,
ane ne nizniwe 20:00
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