Tema ypoka: « [lony4yeHne 3aroToBoK METOAOM NracTuyeckon gegopmaumy

[ns nonyyeHus getanemn NPUMEHSIOT pas3fnnyHble 3arotoBku. MeTannuyeckme 3aroToBkM N3roTaBnvMBatoT
NUTbEM, MPOKaTKOWN, KOBKOW, LUTAMMOBKOMW W ApYrMMuK criocobamum.

MeTogamu nnactuyeckomn gedopmaLim noryyaroT 3aroTOBKM U3 CTanu, LBETHbIX METANOB U UX CMNaBoB, a
TakKke NnacTMacc, pe3uHbl, MHOMMX KepaMmuyeckmx Mmatepuanos v ap. Lnpokoe pacnpocTtpaHeHne MeTonos
nnacTnyeckomn aecopmaLum obycrnoBnMBaeTCst UX BbICOKOW NPOU3BOAUTENBHOCTHIO M BLICOKMM Ka4eCTBOM
N3roTaBnMBaemblx U3genuin. BaxHon 3agadvein TEXHONOMMU SIBMSIETCS NMOMNyYeHne 3aroTOBOK, MakCUMaribHO
npubnmkasLLnxcsi No popme 1 pasmepam K roToBbIM AeTansim. 3aroToBku, NonyvyaeMble METOAAMM
nracTuyeckoin gedopmanmm, UMET MUHMManbHbIE MPUMYCKN HA MEXaHWUYeckyto 06paboTKy, a uHoraa u He
TpebytoT ee BoBce. CTPyKTypa MeTannM4eckon 3aroToBK1 U ee MexaHU4Yeckne CBOMCTBa NoCne NnacTuyeckomn
Aedopmaumm yrnydiiaoTcs.

O6paboTka MeTannoB gaBneHNeM OCHOBaHa Ha nnactuieckon gecdopmaummn. 3TMM METOLOM M3roTaBnMBatoT
3aroTOBKW M U3OENMS Maccol OT HECKObKMX FpaMMOB 0 COTEH TOHH U3 MeTansnos 1 cnnasoB. ObpaboTka
MeTannoB AaBlNeHUeM BKIoYaeT: NPoKaTKy, KOBKY, LUTAMMOBKY, NPECCoBaHMe 1 BoroYeHue. OTo oauH 13
NMPOrPeCCUBHBIX 1 PacnpoCTpaHeHHbIX METOA0B NOMyYeHMsl 3aroToBOK AeTanein MallvH.

O6paboTka MeTanmnoB AaBneHMeM OCHOBaHa Ha CBOWMCTBE NNacTM4YHOCTU obpabaTbiBaemMoro marepuana.
«MnacTMyHOCTb — 3TO CNOCOGHOCTL MaTepuana, U3MeHsiTb CBOK hOpMy HeoBGpaTUMO U He paspyLuasich, NoA
OENCTBMEM BHELLHNX cun». B pesynbtaTe 06paboTkm gaBneHnemM nameHseTcs popma 3arotosku 6e3
n3mMeHeHwus ee maccbl. ObpaboTke AaBneHNeM MOXHO noaBepraTh TONbKO Te MaTepuarsl, KoTopble obnagatoT
NnacTM4YHOCTbIO B XONMOAHOM UM HAarpeTomM COCTOAHUN. [NMnacTtuyeckas p,ecbopmau,vm TBepAblX Ten
MPOUCXOAUT B pe3yrnbTaTe CMELLEHMs aTOMOB MO KpucTanmorpauyeckum ninockocTsiM, B KOTOPbIX
pacnonoXeHo HanborbLUee KONMYECTBO aTOMOB. B pesyrnbraTe UCKaXKeHWUS KPUCTANIIMYECKON peLleTkm —
Haknena npu gecopmanmm B XONO4HOM COCTOSIHUM — CBOMCTBA KpUcTassa U3MeHsITCs: yBeENuYMBaeTcs
TBEPAOCTb, MPOYHOCTbL, XPYNKOCTb; YMEHbLUAETCHA MNNAaCTUYHOCTb, BA3KOCTb, KOPPO3UMHAA CTONKOCTb,
3MEeKTPONPOBOAHOCTL. [Nt BOCCTAHOBIIEHUS NNACTUYECKUX CBOWCTB, YCTPaHEeHMUsI Haknena npov3BoasT
pacKpuUCTanM3auMOHHBIN OTXUT, NOCIe KOTOPOro Matepuan npuobpeTaeTt NpexHue ceoncTaa. MNpn aTom
mMaTepuan U3 HeyCTONYMBOrO COCTOSIHUSI Haknena nocTeneHHo NepexofuT B yCTOMYMBOE, paBHOBECHOE
COCTOSIHUE.

B xome KOHTPOnbHOW paboThbl Mbl NOMbITAEMCSA AaTb KpaTKy XapakTepUCTUKY OCHOBHbIX CnocoboB
dhopmoobpasoBaHusa: NpokaTka, BoroveHue, NpeccoBaHne, KoBKa, WTamnoska. MNpoaHanusnposaTtb
YCNELIHOCTb NPUMEHEHNS KaXa0ro U3 3TMX CnocoboB Ha NPaKTUKe, UCMOMb3ya PasnnyHbIe UCTOYHMKM
nHpopMaLmM Mo MaTepranoBeaeHUIO U TEXHONOrMM MeTansos.

1. MPOKATKA KAK O1IH 13 CNOCOBOB OBEPABOTKN METAJINOB M METAITTMYECKNX CITNABOB.
NMPOKATHOE MNMPON3BOACTBO

MpokaTka meTannoB — cnocob ob6paboTkn MeTanmnoB U MeTannMYeckmnx CnnaBoB AaBNeHNeM, COCTOSILLMIA B
06XaTnn NX Mexay BpallaloLWUMICs BankaMmn NPoKaTHbIX CTaHOB. Banku nMetoT Gonbluei YyacTbio dhopmy
UMMHAOPOB, rMaaknx uinn ¢ Hape3aHHbIMU Ha HUX yr]'ly6J'IeHVIF|MI/I (pyqbﬂMVI), KOTOpble Npu cOBMELLEHNN OBYX
BankoB 0Opa3syloT Tak Ha3blBaeMble kanmbpbl. bnarogapsi CBOMCTBEHHON NpoKaTKe HemnpepbIBHOCTU paboyero
npouecca, oHa siBnsieTcs Hanbornee NpousBOAMTENBHBIM METOAOM NPUAAHUS U3Aenuam Tpebyemor hopMbl.
Mpwu NpokaTke MeTann, Kak npasuno, noasepraeTcsa 3Ha4YMTENbHONM NnacTuYeckon aedopmauun cxaTus, B
CBSI3Y, C YeM paspyLLaeTcsl ero nepBuYHas nuTas CTpykTypa u BMECTO Heé obpasyeTcsi CTpykTypa, Gonee
nnoTHas U Menko3epHucTas, YTo obyCrnoBnMBaeT NOBbLILLEHNE KayecTBa MeTanna. Takum o6pasom, npokaTtka
CNYXXWT He TONbKO A1 U3MeHeHUs1 PopMbl 0OpabaTbiBaeMoro MeTansa, Ho U Anst ynyyleHnUs ero CTPyKTypbl
1 CBOVCTB.

Kak n gpyrue cnocobbl 06paboTkv MeTannoB AaBreHneM, NpokaTka OCHOBaHa Ha UCMOMNb30BaHUN
NNacTMYHOCTM MeTannoB. PasnuyatoT ropsyyto, XonoaHyo 1 TEnnyto npokatky. OCHOBHas YacTb NpokaTa
(3aroToBka, COPTOBOW M NIMCTOBOW MeTans, TpyObl, LWapbl 1 T.4.) NPOM3BOAMTCS ropsidert NpokaTkon npu
HavanbHbIX Temnepatypax: ctanm 1000—1300 °C, meam 750—850 °C, natyHmn 600—800 °C, antoMvHus 1 ero
cnnaeoB 350—400 °C, tutaHa 1 ero cnnasoB 950—1100°C, umHka okono 150 °C. XonogHasa npokaTka
npuMeHsieTcs rnaBHbIM 06pa3oM A58 NPOU3BOACTBA NMUCTOB M NEHTbI TONLWMHON MeHee 1,5—6 MM,
NPEeUM3NOHHBIX COPTOBLIX Npoduner n Tpyd; KpoMe TOro, XONoAHOW NpokaTke NOABEPratoT ropsyekaTaHbIv
MeTann Ansa nonydeHus 6onee rnagkon NOBEPXHOCTY M NYYLLNX MEXaHUYECKUX CBOWCTB, a Takke B CBA3M C
TPYOHOCTBIO HarpeBa u BbICTPbIM OCTbIBAHUEM U3AENWIA Marow TONWWHbL. Tennas npokaTtka, B OTiM4ne ot



XOIOAHOW, MPOUCXOAUT MPU HECKOSIbKO MOBLILLEHHON TEMNEPATYPe C LIENbI0 CHWKEHUS YNPOYHEHUs (Haknéna)
MeTanna npu ero gecopmauuu.

B ocobbix criydasx ons npeaoxpaHeHns NoBEPXHOCTU MPOKaTbIBAEMOro U3Aenus OT OKUCIEHUS NMPUMEHSIOT
NpoKaTKy B Bakyyme Wnun B HemTparnbHon atmocdepe.

M3BeCTHbI TpM OCHOBHbIX cnocoba NpokaTku: NPOoAOoNbHas, nonepeyHas u BuHToBas (Mnm kocas). Mpu
NpoAosibHON NpokaTke gedopmaums obpabaTbiBaEMOro n3genus NpoucCXoanT Mexay Bankamu,
BpaLLaloLLMMMCS B MPOTUBOMONOXKHBLIX HAMPaBEHNAX U PACNONOXKEHHbIMW B 6ONbLUNHCTBE Cly4yaeB
napannenbHo oauH apyromy. Cunamm TpeHusl, BO3HMUKaOLLMMK MeXay NOBEPXHOCTbLIO BasKOB U
npokaTbiBAaeMbIM METaNNOM, OH BTAMMBAETCA B MEXBAINKOBOE NPOCTPAHCTBO, NoABEprasicb Npu 3TOM
nnacTtuyeckon gecpopmanmu. NpogonbHas npokaTka MMeEET 3HAYMTENbHO Bonbluee pacnpoCTpaHeHNe, Yem
aBa gpyrux cnocoba (cm. puc.1, a).

Puc. 1 Cxema npogonbHo (a), nonepeyHon (6) n BUHTOBOM (B) NpokaTku: 1 — npokaTbiBaembln metansi; 2 1 3
— Barnku

MonepeyHasi npokatka (cm. puc. 1, 6) n BUHTOBas (kocas) npokaTka (Ccm. puc. 1, B) cnyxaT nuib ans
obpaboTku Ten BpaLleHus. MNpu nonepeyHon NpokaTke MeTanny npuaaércsa BpallaTenbHoe ABMKEHNE
OTHOCMUTENBHO €ro 0Cu U, crnegoBaTenbHO, OH obpabaTthiBaeTcst B nonepeyHoM HanpaeneHun. Npu BUHTOBOM
npokaTke BCNEACTBME KOCOro PacnonoXeHns BarnkoB MeTanmny, KpoMe BpallatenbHoro, npuaaérces eweé
noctynaTenbHoOe ABWXEHWE B HanpaBneHum ero ocu. Ecnm noctynarensHas CKOPOCTb MPOKaTbIBAEMOro
MeTansa MeHbLLE OKPYXXHOW CKOPOCTU BCNEACTBME €ro BpallleHus], NpokaTka Ha3biBaeTcsl Takke NonepeyHo-
BMHTOBOW, a ecnu 6onbLue — NpoaonbHO-BUHTOBON. [onepeyHasi npokaTtka npuMeHseTcsa anst obpaboTku
3yObEB LUECTEPEH U HEKOTOPbLIX APYrMX AeTarnen, nonepevyHo-BMHTOBas — B NPOU3BOACTBE LieNlbHOKaTaHbIX
TpyO, LWapoB, OCEN 1 ApYrux Ten BpaLleHus (CM. puc.2).

Puc. 2 Cxema BMHTOBOW NpoKaTKK KPYribIX Nepuogndecknx npocpunen

MpoaonbHO-BMHTOBAsH NPOKaTKa HaxoauT NPUMEHeHMe Npy NponssoacTee cBEPI. [pn NpogornbHOM NpokaTke,
Korga meTtann npoxoauT Mexay Barnkamu, BblCOTa ero ceYeHus yMeHbLuaeTcs, a AnvHa U LumpuHa
yBenu4ymsatoTcs (M. puc. 3).

Puc. 3 Cxema gecdopmauun meTtanna npy NpoaosibHON NpokaTke

PasHOCTb BbICOT ceveHuss MeTanmna o v nocrne npoxoAaa Mexay BankaMmu HasbliBaeTCsi IMHENAHbIM
(abcontoTHbIM) o6xaTtmem: ?h = h — h,.

OTHOLLEHWE 3TOW BENUYMHBI K MepBOHaYanbHOW BbicoTe h, BbipakeHHOe B NpoLeHTax , Ha3blBaeTcs
OTHOCUTENbBHBLIM 06XaTnem; 3a OAMH Npoxod OHo 0bblyHO cocTasnseT 10—60%, a nHoraa v GonbLue (Ao
90%). YBenuueHve onuHbl NpoKaTbiIBAEMOro MeTarnna xapakrepmsyetcst KoapdULMEHTOM BbITSXKKA ?
(OoTHOLWEHWe ANWHBI MeTanna nocne ero BbIX0A4a U3 BarkoB K NnepBoHayansHou gnvHe). lecdopmauus
npokaTbiBAaeMOro MeTanna B HanpasfeHV LWNPUHbI ero CeYeHns Ha3biBaeTCcs ynMpeHneM (pasHoCcTb Mexay
LUIMPUHON CeYeHns A0 1 Nnocre nNpokaTku). YmnpeHme Bo3pacTaeT C MOBbILLEeHWeM 06XaTusi, AuameTpa Bankos
1 Ko3dhULMEHTa TPEHUSA MEXAY MeTarnsioM U NOBEPXHOCTHIO BanKOB.

O6nacTb (06BEM) Mexay Bankamu, B KOTOPOM NPOKaTbIBAEMbIN MeTan HENOCPEACTBEHHO C HAMM
conpukacaeTcsl, Ha3blBaeTcs o4aroM AedopmaLmm; 3gecb npoucxoasT obxaTtne metanna. Hebonbluve
yyacTKu, NpuMbIKaloLLmMe ¢ 06enx CTOPOH K oyary fedopMaunm, HasbiBatoTCst BHEKOHTAKTHLIMU 30HaMu1
Aedopmaunu; B HAX MeTann aedopMmpyeTcsl NULlb B HE3HaUYUTENbHOW cTeneHn. Oyar aedopmaLuum cocTouT
13 ABYX OCHOBHbIX Y4aCTKOB: 30Hbl OTCTaBaHUs, B KOTOPOW CPEAHSsi CKOPOCTb MeTarnsa MeHbLUe
rOpU30HTarbHOWM COCTaBMSIIOLLEN OKPY>XHOW CKOPOCTM BAIKOB, U 30HbI ONEPEXEHUs], B KOTOPOW CKOPOCTb
MeTanna OTHOCUTENbHO BhILLE. [103TOMY CKOPOCTb BbIXOAa NPOKaTbIBAEMOro MeTasia 13 BankoB HECKOSBKO
bonbLlie (Ha 2—6%) UX OKPYXXHOW CKOPOCTU. ['paHMLa Mexay 3TMMU 30HaMW Ha3blBaeTCA HeNTparnbHbIM
ceveHvieM. Cunbl TpeHWsl, AEVCTBYIOLLME Ha NPOKaTbIBAEMbI MaTepuan OT BarkoB, B 30He OTCTaBaHUS
HanpaB.rieHbl N0 ero ABUXEHMIO, B 30HE ONepeXeHns — NpoTMB. 3axBaT MeTarnna Bankamu n ctabunbHOCTb
npoTekaHus npouecca obycnoBnMBalTCA CUamy TPEHWS!, BOSHUKAIOLWMMK Ha KOHTaKTHOW NMOBEPXHOCTH
MeTanna c Bankamu. [na 3axeata Heob6xoammo, YTobbl TAHreHC yrna 3axeaTa ?, T. €. yrna Mexay paguycamu,
npoBeaEHHbIMY OT OCK BasnkoB K Tovkam A u B (cm. puc.3), He npeBbicun koadduumeHTa TpeHuns: tg? ? 2. B
Tex crnyyasx, Korga K YactoTe NOBEPXHOCTU U3LAENUii He NpeabsaBnsioT BblCOKMX TpeboBaHMN, ANs yBENMYeHUs



yrna saxsara (a crefoBaTesnbHO, 1 06XaTus) NOBEPXHOCTU BaNKOB NPMAaETCA LEPOXOBATOCTb NYTEM
Haceyku.

MpakTuyeckmn yrnbl 3axBaTa HaxoAsTCs B CreAyoLMX npeaenax: npy ropsyei npokaTke B rMagkux Bankax
20—26°C, B Hace4eHHbIx — 27—34°C; npun XonogHowm npokaTtke co cMaskon — 3—6°C.

Ycunue Ha Banku npuv npokaTtke onpeaenseTcs kak npom3sefeHne KOHTakTHOM NOBEPXHOCTU Ha cpeaHee
yaensHoe ycunue P = F?p,, (yaenbHoe ycunve pacnpegeneHo no KOHTakTHbIM MOBEPXHOCTSIM HEPABHOMEPHO:
€ro MakCumym HaxoamuTcs B6N13n HENTPanbHOro CeYeHns, a No HanpaBfeHUIo K BXOAY W BbIXOAY MeTanna u3
BarkoB yaenbHOe ycunme ymeHbluaeTcs). [1pu npokaTke Nnonoc NpsiMoyroflbHOro CeYeHnst KOHTakTHas
NOBEPXHOCTb paccyuTbIBaeTcs No popmyne , rae r — paguyc Banka. lNMpu xonoaHowm npokaTke nonoc
AeNcTBUTENbHAs KOHTaKTHas NOBEPXHOCTb BonbLue U3-3a YNpyroro cxXaTtus BankoB B MecTax
COMNPUKOCHOBEHUS C NpokaTbiBaeMbiM MeTannoM. CpegHee yaensHoe ycunue, HasblBaeTcs Takke
HOPMaribHbIM KOHTaKTHbIM HanpsiXXeHUeM, 3aBUCUT OT BOMbLLIOro Yncna hakTOpoB U MOXKET ObITb BbIpaXXeHO
POPMYION Pep, = N1?N?Ns?7?, rAE Ni— KOIPPULMEHT HANPSKEHHOIO COCTOSHMSA MeTanna, 3aBUCALLMIA rMaBHbIM
06pa3om OT OTHOLLEHWSI ANUHBI Oy 3axBaTa, TO eCTb Ayrn Mexay Toukamu A 1 B Ha OKpY)XHOCTU ceyeHuns
Baska (cMm. puc.3), K cpegHen TOMLWUHE NpoKaTbiIBaEMOW NOMOChI U €€ LWMPUHE, OT KoadurumMeHTa TpeHUs 1 ot
HaTsHKeHMS NPoKaTbiIBAEMOro MeTanna (HaTshkeHVe LUMPOKO MPUMEHSETCS MPU XONOAHON NpoKaTKe); N.—

KO3 PULMEHT, YYUTLIBAIOLLNIA BANSHUE CKOPOCTU MPOKaTKN: Nz— KO3MMULMEHT, yUMTLIBAKOLINIA BAUSHNE
BEMWYMHbI HaKNéna MmeTanna; ? — npegen Tekyydyectu (conpoTueneHue gedopmaunm) obpabartsiBaemoro
MeTanna npu Temneparype npokaTku. Hanbonbluee 3HayeHe nmeeT KO3 MUUNEHT N1, N3MEHSIOLLNIACS B
3aBMCMMOCTHM OT YKa3aHHbIX Bblle hakTopoB B LWNPOKMX npeaenax (0,8—8); yem bonbLue cunbl TpEHUSA Ha
KOHTaKTHbIX MOBEPXHOCTSAX M MEHbLLE TONLWMHA NpoKaTbiBaeMoro MeTanmna, TeM Bbille 3TOT KoadduuneHT. B
NPaKTU4ECKNX pacyétax NpUHMUMaeTCs Npu ropsden npokaTke n: = 1, a npu xonogHon n. = 1. [Anga
yrnepoaucTbIX CTanen npu ropsyer npokaTke cpegHee yaenbHoe ycunve Haxoautes B npegenax 100—300
H/m2 (10—30 krc/mMm?), npu xonogHon npokatke 800—1500 H/m? (80—150 krc/mmz). PaBHogencTBytowme
yCuUnus Ha Barnkv npy Hanbornee pacnpocTpaHEHHbIX YCMOBUSAX MPOKaTKWM HanpasreHbl napannenbHO NNHWUK,
COeOUHSIIOLLEN OCK BarkoB, TO €CTb BEPTUKANBHO (CM. puc.4).

Puc. 4 HanpaBneHune paBHOOENCTBYIOLWMUX CUAM YCUIUSA Ha Barnky Npu NPOCTOM NpoLecce NpokaTkv ¢ y4eToM
BINUSHUA TPEHUS B MOALLUMHUKAX

Cssi3b Mexay ycunvem P u momeHTOM M, HeobxoaMMbIM ANs BpalLeHUs Kaxaoro Barka, onpeaensercsi
dopmyrnon

M=P(a+?),

roe a — nnevo cunel P, Haxogsweecs B npegenax (0,35—0,5), a ? — paguyc kpyra TpeHus NOALUNMHUKOB
BasikoOB, paBHbI/i Npoun3BeaeHNo Ko duLUMeHTa TPeHUs NoALUIHMKA Ha paauyc ero uandbl. Ycunue Ha
BarioK Npw NpokaTke cTanbHON NPOBOJSIOKM, Y3KMX CTanbHbIX Nonoc coctaenseT okorio 200—1000 kH (20—100
TC), @ Npy NpokaTke NUCTOB LWmpuHon 2—2,5 m goxoaut go 30— 60 MH (3000—6000 Tc). MomeHT,
HeobxoauMbIN ANs BpalleHns oboux BankoB Npu NpokaTke CTarbHON NPOBOSIOKM U MESKUX COPTOBbIX
npodunen, coctaensieT 40—80 kH?m (4—8 TC?M), a npy npokaTke CNs00B M LWMPOKUX NINCTOB AOCTUraeT
6000—9000 kH?Mm (600—900 TC?M™).

I'IpOKaTHoe npon3BoacTBO — nosyvyeHne I'IyTéM NPOKaTKM U3 CcTanun u gpyrux metansnoB pas3finyHbIX ms,qenmﬁ n
nonydgabpukaTos, a Takke OONONHUTENbHAst 06paboTka UX C Lienbio NOBbILLEHNST KaYyecTBa (TepMuyeckas
06paboTka, TpaBneHne, HAHECEHNe NOKPbITUIA). MNpokaTHOE NPOM3BOACTBO OOBLIYHO OPraHN3yeTcs Ha
MeTannypruyeckmx 3aBogax (pexe Ha MallMHOCTPOUTESbHbIX), Kak NpaBuIio, 0COGEHHO B YEPHOW
MeTannypriuu, ABnAeTca 3asepllarolinM 3BeHOM LKna Npon3BoAcTBa. rlpOKaTaHHbIIZ MeTann ncnosnb3yroT
HEMNoOCPeACTBEHHO B KOHCTPYKLMAX MaLUMH, MEXaHW3MOB 060pYyAOBaHNUS, U3 HEFO U3roTaBMMBatOT
MeTann4yeckmne KOHCTpyKunn MocToB, (pepM, CTaHUHBbI, KnenaHble N cBapHble U3genud, »ene3obeToHHbIe
KOHCTPYKLMM U OP; OH e CMY>XUT 3aroTOBKOW AN MEXaHUYECKNX LIEXOB, a TakkKe AN NocneayoLLen KOBKN 1
LWTamMnoBKn.K OCHOBHbIM BMOaAM npokaTta OTHOCATCA: NONynpoayKT, Unn 3arotoBka, JNINCTOBOW U COpTOBOI7I
NpoKaT, KaTaHble TPyObl, 3aroToBKN AeTanen MalnH (ocobble BMAbl NpokaTa) — Konéca, KonbLa, ocu, CBépna,
Lwapbl, Npodunmn NnepeMeHHoro cevenns n gpyroe. l'eomeTtpuydeckas popma nonepeyHoro ceveHmst NpokaTHOro
n3genus HasblBaeTcs ero npodunemM, COBOKYNMHOCTb Npodunen pasHbiX pasmepoB — COPTaMEHTOM.
OCHOBHOE KONMYECTBO NpoKaTa N3roTOBASIETCA U3 HU3KOYTNEePOANCTON CTanu, HeKoTopas YacTb — 13
NerMpoBaHHON CTanu n ctanu ¢ noBbiweHHbIM (bonblue 0,4%) coagepxaHuem yrrnepoga. lNMpokaTt LuBeTHbIX
MeTannoB NPOM3BOAMTCS MaBHbIM 00pa3oM B BUAE NMCTOB, NIEHTbI M NMPOBOMOKU; TPYObl U COPTOBLIE
NpPouUIN U3 LBETHbIX METanoB N3roTOBMASTCA NPENMYLLECTBEHHO NPECCOBAHNEM.



