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B uem crane nyunie ruiactuka?

A BbI 3HAJIM, YTO Ceifuac pacTeT MOMyNIAPHOCTh CTAIBHBIX COIOMUHOK Ul HAaMUTKOB? Beb 00buHas
OJIHOpa30Basl IJIACTHKOBAsI TPYOOUKa OyIeT JIexKaTh B 3eMiie, IIPAKTUYSCKH He pasiarasck, 1o 200 sier. A
CTaJIbHbBIE - MHOTOPA30BbIE U UX MOXKHO, B CIlydae 4ero, nepenaaBuTh. M 9To auiIb OAUH IPHMEpP TOro, Kak

CTaJIb YCIICIIHO 3aMEHACT MOJIMMEPHI, KOTOPBIC €II€ HE TaK JaBHO Ka3aJIuCh HE3aMCHUMbBIMH.
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Ham MUDP 3aI1I0JIOHUIINA U3JCIIN U3 ITAaCTUKA: OT OAHOPA30BbIX CTAKAHOB U MMOJIMDTUJIICHOBBIX ITAKETOB - 10

MIPOYHOTO | JIETKOTO yIIeBoJoKHA. OHAKO B MOCIEMHHE TOMIBI Y€IOBEYECTBO 3ayMAIOCh O TOM, UTO K€ JeaTh
C TOPaMH ITOH IIIACTMACCHI, KOTOPHIE JICTKO MPOM3BECTH, HO CIOKHO YyTHIN3HPOBATh. Be/b MOINITHICHOBBIC
naketsl paznaratorcs or 100 1o 200 set, a aApyrue BUJIbI MIACTMACCOBBIX M3/JEINI MOTYT HAXOMUThCS B 3eMIIC
400-700 sier. YueHble 0OHAPYKUIM MUKPOYACTHIIBI IVIACTHKA U HA JIHE OKSaHOB, M Ha BEPLIMHAX TOP — TaM, IJIe

pupoJa cuuTajiacb IEBCTBEHHO guctor. C aTuM HY>XXHO KaK-TO 60p0TI>C$[.

BeposiTHo, HanGonee 3 HeKTHBHBIH Cr1OCO06 COKpAIEeHUS HOTPEOICHHS IIACTMACC — 3TO HCIIOIB30BAHHE
aIBTCPHATHBHBIX MATEPHAIIOB, OMMH H3 KOTOPBIX — CTaJb. YKe BO MHOTHX c(hepax OHA CO3JacT MOILIHYIO
KOHKYPEHIHIO IIacTHKy. EcTh kKak MEHEMyM 10 pU4iH, 110 KOTOPBIM 00pabOTKa CTali U HCIIOIb30BAHUE

CTaJIbHBIX I/IBI[eJ'II/Iﬁ ABIIACTCA nqueﬁ aJ'ILTepHaTPIBOfI mracTMaccam.

CTaJib NPOTHB MJIACTHKA: KAKHE 0CHOBHbIE MpeuMyIecTBa?

1. BoJiee BbICOKast TepMOCTOIKOCTb. CTanb BhIICPKUBACT O0JIee MIMPOKUI AUAINIA30H TEMIIEpaTyp B
CpaBHEHHUH C OOJIBIIMHCTBOM IPOMBIIIICHHBIX JIACTUKOB. Pabounii quamnasoH craim, B 3aBUCHMOCTH OT €€
cocTaBa M CBOMCTB, cocTaBisteT ot -101°C mo +871°C. DToT ke moka3aTeis A1 OOJBIIHHCTBA IJIaCTMACC
coctasiser ot -51°C o +121°C. XoTst CTOMT NPU3HATH, YTO €CTh UCKIIIOUCHUs. Ho cTanb yulie BhIIEpKUBACT

ObICTpBIC WM LUKJINYECKUE KOJICOaHHsI TeMIIepaTyphl.

2. [NoBbImIeHHAs YCTOHYMBOCTL K pa3pyuienuio. Hepxaseromas cTajib 1 MHOTHE JPYTHE JISTUPOBAHHBIE
MapKH yCIICLIHO IPOTHBOCTOST KOPPO3HHU U B aTMocdepe, i B YHCTOH Bofe. BricokonernpoBaHHbIe MapKu
HEpIKaBEIOLICH CTalll YCTOHYMBBI K KOPPO3HH B OONBIIMHCTBE KUCIOT, IETOYHBIX PACTBOPOB U

XJIOpUPOBAHHBIX CPEN. A BOT GOJIBIIMHCTBO IJIACTMACC HE MOT'yT I1OXBacTaTh IIOZ[06HI)IMI/I ycnexamu.

3. YuuBepcaabHOCTh. CTalb MOXHO HOKPBITH IIIACTHKOM, YTOOBI IIOIYyYHUTh IIPEHMYIIECTBA 00OUX HPOTYKTOB.
[TnacTMaccoBble H3IeIHs IPOU3BONAT METOIOM JIUThSI U CTHIKYIOT METOIOM OILIABJICHHUS IU00 depe3
METANIHYECKHE COSMHEHMS, HO C TOYKH 3PEHHS YHUBEPCATLHOCTH 00pabOTKH y MeTasIa Golbiie
npeumMyIiecTB. Ero MOKHO He TOJIBKO OTJIMBAaTh B ()OPMBI, HO 00pabaThiBaTh pa3HbIMU HHCTPYMEHTAMH, PE3aTh,

THYTb, BApUTh U co614paT1> MHOKECTBOM CHOCOGOB, KOTOPBIC HEAOCTYIHBI IS IJIaCTHUKA.

4. Ouucrka. [IpoMbIIIIEHHBIE MAcia, CMa3K1 M PACTBOPHTEIH MAYKAIOT IUIACTHK CHIIbHEE, YEM CTallb.
[ToBepxHOCTH M3 HEPXKABEIOIICH CTAJIM Jierde MoyiepkuBaTh B uncrore. Kpome toro, Onaromaps
IJIEKTPOXUMHUYECKON TTOJIMPOBKE MIOBEPXHOCTH HEPXKABCIOIICH CTaIlM, 00JICrYatoTCsl POLECCh Ie3MH(EKIUNH 1

CTepuIM3anuu THINEBON U Mel[PIIIPIHCKOﬁ CTalu.

5. HpO'{HOCTL. HpO‘IHOCTB TIJTacTHKa Ha pa3pbiB B CPABHEHUHU CO CTAJIBIO — I'OPa3i0 HUKE. K TOMY K€
CTaJIbHBIC U3ICITUSA Gosee JOJITOBCYHBI. KpOMe TOI'0, BEHTUJIAIIMOHHBIE OTBEPCTHS, CACTIaHHBIC, HAIIPUMED, B
IITaCTUKOBOM KOHTeleepe BJIMAIOT HA €r0 XapaKTCPUCTHUKHU CUIIBHEE, YEM OTBEPCTHA B HpOBOJ’IO‘—IHOﬁ CCTKEC UJIH

JMCTOBOM METAJIJIe, BBIPE3aHHBIC JIA3EPOM.
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6. BaarocroiikocTh. CTanbs He BIUTHIBAET BOAY. A HEKOTOPBIE MapKU CTAJIM HE PIKABEIOT OT KOHTAKTA C

BIIaroi. A BoT onpeﬂeneHHmﬁ MJIACTHK BIUTHIBACT HEOOJIbIINE 00OBEMBI BOJbI, 4YTO MOXKCT IIOBPEAUTH €T0.

7. OrHecroiikocTb. CriennanbHbIe CTAIN C BBICOKUM COAEPKAHUEM XpOMa M HUKEJS YCTOWYMBBI K
00pa30BaHHIO OKATMHBI H COXPaHSIOT MPOUHOCTH JaXe MPH BBICOKUX Temreparypax. IlnacTmaccsr xe,
HA000POT, ZOCTATOYHO JIETKO MUIABSTCS IO BO3ACHCTBHEM OTHS U B IIPOLIECCE IIABJICHHSI MOTYT BBIICISITH

BPEAHBIE XUMUYECKHE BEIICCTBA.

8. 3aTpartsl Ha o6opyroBanue. [[is IPOU3BOACTBA U3ACINN U3 CTATH MOXKHO HCIIOJIB30BATH IIPOCTHIC U
JIOCTYIHBIE HHCTPYMEHTBI, C IOMOLIBIO KOTOPBIX W3/ICIHSIM MTpUAaeTes pasiuyHas Gpopma. A BOT Juist
OOJIBIIIMHCTBA TJIACTUKOB TPEOYeTCsl CIIeHAIbHOE 0pOroe 000pyI0BaHKE JUIS JIUThs. 3a4acTyIO 9TO MPUBOIUT

K TOMY, 4TO IIPOU3BOACTBO W3/IETUIA U3 TUIACTUKA BHITOAHO JIUIIH IIpA 0OYCHb GonbIInX 00BEMax.

9. NoaroBeyHocTb. OOIME 3aTpaThl HA KUZHEHHBIH [IUKJI H3JETNI, BKIIIOYas H3HaYa IbHOE 000py/I0BaHNE,
3a4acTy0 y OOJBIIMHCTBA BUIOB CTAJIN OKa3bIBAIOTCS OoJice HU3KMMH. A €€ JI0ITOBEYHOCTD JIeNaeT

MHBECTHIIMU B CTallb 00JIee BBITOAHBIMH B I[OJ'II‘OCpO‘IHOfI TICPCIICKTUBE.

10. DK0JOTrUYHOCTh. XOTS U3/IEIHs U3 TUIACTHKA PAa3pyLIAlOTCS HAMHOTO ObICTpEE CTANIBHBIX, CaM MaTepHal
OYEeHb JI0JITO Pa3jaraeTcst B MPHPOAHBIX ycuoBusix. Kpome Toro, GOMBIIMHCTBO BUAOB IUIACTHKA MOIYYAIOT U3
He(TH — 3TO HEBO30OHOBIIAEMBIH TIPUPOIHBIHA pecypc. A CTajb MPUIOJHA Ul BTOPHYHON 1epepaboTKH 1
MIOBTOPHOTO HCIONIb30BaHus pakTHdecky Ha 100%. Ee MOXKHO meperuiaBuTh U IPHIATh HOBYIO Gopmy

MHOKECTBO pas.

Kax Mb1 MOXEM yﬁeZ[HTLCﬂ, BOITPOC ropasao mupe, 4€M «4TO NPOYHEE CTalb U mactuk»? U Ha IIPAKTUKE
MBI MOKEM CTOJIKHYTBCS C IPUMEPAMU, B KOTOPLIX B 60p]>6€ «IUJIACTHUK IIPOTHUB CTAIN» HOGC)I(Z[&}OT CTaJIbHBIC

W3S,

Craiab NMPOTHUB IIACTHKA:
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1. 31opoBasi Boia. DMAINPOBAHHBIN € Y30paMH MIIH ke OecTsIunii u3 «HepkaBelku». OH MapuT U CBUCTUT
Ha ra3oBoil mimTe. Takoil YailHUK, KaK M ero NPeIoK XKeJIe3HbIil caMoBap, MPAKTUYECKH YIIeT B IPOLLIOE.
Ceroznsst Ha GOJIBIIMHCTBE YKPAHHCKHUX KYXOHb BMECTO HUX MCIIOJIB3YIOT D0Jiee YIOOHBII SIIEKTPHYECKHI
ra/pket. M ero Kopiryc 4acTeHbKO BBIIOIHEH W3 IUIACTHKA: MOJIMIPOITHIICHA MM monukapOooHaTa. ITepBorit —
Oosee AeMICBEI, HO TPH KUIMSYCHUH BOJBI U3 HETO BBIICIISIOTCS BPEAHbBIC BELIECTBA, KOTOPBIC TPABAT
nrobuteneit yast. [lonukapOoHat MeHee BpeHbli, HO U Goiee Joporoi MaTepuai. [TosToMy criennamcTst
PEKOMEH/YIOT BBIOMPATD JJIEKTPOUAMHIKY C KOPITycaMu U3 «HeprkaBeliki». OHU u Gojee IPOUHBIC, U HE
BBIJICIISIFOT BPE/HBIX BEIIECTB. MOXKHO BCIIOMHHUTB O TPETheH aJIBTCPHATUBE — CTCKIISTHHBIX JIEKTPOYaiiHHKaX.

Ho onu toxe He MOryT pa60TaT1> 6e3 cranu. 13 Hee caciian HaI‘peBaTeanmﬁ JJICMCHT.

2. CrpourenscTBo. Crallb U U3/IEIHs U3 HEe SBIISFOTCS OCHOBHBIM MAaTEPUAIIOM JUISl MHOTUX CTPOMTEIIBHBIX
npoekToB. Hanprmep, HeOGOCKpeObl MM MOHOJIMTHO-KapKacHble foMa. Jletr 10 Ha3aa Ha pbIHKE HAaYalu aKTUBHO
npeularaTh apMaTypy M3 CTEKIOMmIacTuka. ONTUMUCTBI CYUTAIIM, YTO OHA BBITECHUT CTaJbHOTO coporuya. Ho
3TOro TaK U He npousonuio. CeronHs ocHOBHas cepa UCIOIb30BAHUS IIACTHKOBOH apMaTypbl — 3TO
(yHIaMeHTBI HEOOJIBIINX JIOMOB M HE OY€Hb OTBETCTBEHHBIC KOHCTPYKIMHU. CTalb OblIa, €CTh U OCTAeTCs

OCHOBHBIM KOHCTPYKIIMOHHBIM MaT€pHUaJIOM BO BCEM MHUPE.

3. CnopTkapbl, HO He 00JIee. Y3HaBaeMblil CepO-YePHEIil rPapUTOBBINA PHCYHOK BCE Yallle MOJKHO BCTPETHTD
Ha aBTOMOOMJISIX «yIIHYHBIX TOHIIUKOBY» . HO B OTJIHYME OT HACTOSIINX TOHOYHBIX OONHI0B — 3TO HE
KapOOHOBOE BOJIOKHO, a €r0 HMUTAIMS: 1100 HAKICHKN MM PUCYHOK. HacTosmuii TpodYnsli 1 Jerkuit kKapooH
BBITNIEKACTCS B OUEHb OTPAaHUUEHHBIX 00BEMaX, T09TOMY MaTepHall IOTyJaeTcsi O4eHb JOPOTHM U
ManofocTynHbIM. CoBpeMeHHBII Oe30macHblif aBTOMOOMIIb — 3TO BCE TAK)KE METAJLIbI U MX CIIIABBI, CPEAN
KOTOPBIX KIIIO4eBasi poilb OTBeJeHa cTaiu. Jlaxe B aBToMoOMsiX Tesla — cranpuas pama. A ky3oB nukamna Tesla
Cybertruck Gyzer BBIIOIHEH U3 TOICTOTO JIMCTa Hep)kaBeromeil cramy. Takoi ke, Kak i B KOCMHYECKHX

kopabmsix SpaceX Starship.

4. Hapexxunas crupka. [ 6aka (6apabana) COBPEMEHHBIX CTHPAIBHBIX MAIINH UCIIONB3YETCs 1B OCHOBHBIX
MaTepHana — 3T0 00 «HepkaBeHKa», TH00 MPOYHBIN MTACTHK. Y Ka)KIOTO U3 HUX €CTh PAM MPEHMYIIECTB U
HEJI0CTAaTKOB, HO €CIIM Hy’KeH MO-HACTOSIIEeMy HaJeKHBII arperaT, To BHIOOp 3a cTanbio. OHA U CITyXKHT
JIOJIBLIE, U NPOLIE PEMOHTUPYeETCs. Besb miacTukoBbiii 6apadaH «CTUPAIKM» MOXKET TPECHYTh. A 3TO 3HAYUT
JIOPOTOCTOSIIIMI PEMOHT MJIM MOKYIIKY HOBOH CTHPalIbHOM MalIuHbL. Bellb BOIpoc XpyIKOCTH IIaCTHKA MOKa

€€ HE yIaJI0Ch PEIIUTD.

HpeuMyLuec‘rBo CTajii HaJ IJIAaCTUKOM CYLIECTBYET KaK B 6BITy, TaK U B IIPOMBILIJIEHHOCTH. A Tak Kak
YEJIOBEYECTBO BCE CUIIBHEE 3alyMBIBACTCs HA/l CIIAaCEHUEM IIPUPOJBI, TO TAKUX C(bep 6y,ueT BCe OobIe u

GoutbIie.
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