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MIIK B21B 1/28
CIIOCOB ITPOU3BOJICTBA XOJIOJJHOKATAHOM ITOJIOCHI

H3o0pereHne OTHOCHTCS K 00pabGOTKEe METaIOB JABIEHHEM H MOXET
OBITh MCIOJIF30BaHO NMPHU HU3TOTOBIECHUH BBICOKONPOYHOW MOJIOCHI U3 Pa3ivy-
HBIX METAJJIOB U CILJIaBOB. |

H3BecTen cmoco6 MpOKaTKH TOHKHX JIEHT, BKJIIOYAIOLIHHM aeGopManuio
HCXOAHON 3arOTOBKM IIyTEM INPOTATUBAHHS €€ MEXAY ABYX BajKOB, OJHH W3
KOTOPBIX SBIISETCS NPHBOOHBIM, a4 BTOPOH - HENMPUBOAHBIM (CM. mateHT PO
Ne2061563, B21B 13/00).

HenoctaTkaMu HM3BECTHOro crmoco6a SBJSIOTCS HEOOCTATOYHO BBICOKHE
IIPOYHOCTHBIE M HH3KHE IIACTUYECKHE CBOWCTBA HM3TOTABJIMBA€MOU JIEHTEHI,
00yCIIOB/ICHHbIE HEBBICOKMMH €JUHHYHBIMH CTENEHSMH Je(OpMalluH, peaju-
3yeMBIMH IIPH UCIIOJIb30BaHUH HENPUBOAHOIO BaJKa.

HsBecTen cnoco6 NpOKATKH JHCTOB IIPH PAacCOrIAaCOBAaHHM OKPY)XHBIX
ckopocTe# BankoB 10 6,0-12,0%. Crnoco6 mo3BosisieT CHU3UTH CHIIy NPOKATKH
U IPUMEHSETCS NPH IPOU3BOACTBE TOJICTHIX MU TOHKHMX JIHCTOB, HO OCOOEHHO
3QPeKTHBEH NPH XOJIOAHON MPOKAaTKE TOHKMX JMCTOB Ha HU3KUX OodYarax Je-
¢popmaunu (cM. Pynckoit A.U., JlyHeB B.A. Teopust 1 TeXHOJOTHs IPOKATHOTO
npousBoacTBa: Yueb. nocobue. CII6.: Hayxka, 2005. - C. 87-91).

Henocratkom naHHOTro crioco6a sSBASETCS U3TOTOBJIEHUE JIUCTOB C HELOC-
TaTOYHO BBICOKMMH IIPOYHOCTHBIMHM M HU3KUMH IUIACTHYECKHMH CBOMCTBaMHU,
a TaKXe KPYIMHO3EPHUCTON CTPYKTYPOH.

HanGosee GIM3KHMM aHANIOTOM K 3asBISIEMOMY CIIOCOBY SBISETCS CHOCOO
NpPOU3BOACTBA XOJOAHOKATAHOM ITOJIOCHI, BKJIIOYAIOIIUHA XOJOOHYIO IPOKATKY
NOJIOCHl B BaJIKaX MPH PacCOriIacOBaHUH HX OKPYXHBIX CKOPOCTeH, mMpHueM
XOJIOAHYIO MPOKAaTKy OCYINECTBJSAIOT B BajKax C ILIepoxoBaTocThio 6,0-12,0
MKM Ra, OKpy>XHYI0 CKOPOCTh KOTOPBIX 3aJaI0T U3 YCIOBHUS:

Vi22V,,
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rae: V; - OKpyXXHas CKOPOCTh IIepBOTo Balika, M/c; V, - OKpyXHas CKo-
pPOCTh BTOPOTrO Bajika, M/C, PH 3TOM IIPOKATKY IOJOCHI BeAyT OO CyMMAapHOH
crenenu gedopmannn 75-95% ¢ equHNUYHON cTeneHbI0 AedopMallii He MEHee
50% (cM. mateHT P® Ne2542212, B21B 1/28).

HenoctaTkoM gaHHOro crioco6a sBAA€TCS TO, YTO IIpHU XO'JIO,Z[HOI‘/'I poKart-
Ke C paccorjlacoBaHHeM OKPYXKHBIX CKOPOCTEH BaJIKOB U3 ycloBusd V=2 V, u
IpHU 3ajaHHON LIiepoxoBatocTH 6,0-12,0 mxM Ra co3naeTrcst mo BCeMy CEYEHHIO
MOJIOCHl MHTEHCUBHAsA CIBHToBas AedopMalus, obecrnednBaromas MojlydyeHHe
TOJIbKO ()parMEHTHPOBAHHOU CTPYKTYphl MeETajla, 4YTO CIOCOOCTBYET MOBHI-
IIEHUIO OJHOBPEMEHHO IMPOYHOCTHBIX U CHHIKECHUIO IIJIACTUYECKUX CBOMCTB.
[Ipu 3TOM nojy4yaemble NPOYHOCTHBIE CBONCTBA IIPH HM3TOTOBJICHUH JIUCTOB
SBJISIOTCS. HEIOCTATOYHO BBICOKMMH, a MIACTHYECKHE -HU3KUMHU.

TexHnuueckass 3ajmada, permaeMas H3o0peTeHHeM, 3aKJIIOYaeTcsi B OJHO-
BPEMEHHOM IOBBIIIEHHH MPOYHOCTHBIX M IUIACTHYECKUX CBOWUCTB H3rOTaBIIU-
BaeMO# MOJIOCHI MyTE€M CO3JaHHUs [0 BCEMY €€ CEUYCHUIO HUHTEHCUBHOMN CIBUIO-
BO# medopManuu, obecrneynBarouieil MoJlydeHHe rPafHeHTHON CTPYKTYpPHI Me-
Taja.

[TocTaBneHHas 3amada pemaeTcs TeM, YTO B M3BECTHOM cIiocobe mpowus-
BOJCTBa XOJIOJHOKATaHOM IOJIOCH], BKJIFOYAIOMIEM XOJIOAHYIO MPOKATKY IOJIO-
Chbl B BAJIKaxX IPH pacCOrJacOBaHUM HUX OKPYXKHBIX CKOPOCTENl C €IMHUYHOH
cTeneHso aedopmanuu He MeHee 50%, nmpuyeM MpoKaTKy BeOyT OO CyMMap-
HO# creneHu aedopmanuu 75-95%, cormacHo H300peTEHUIO, XOJOAHYIO MPO-
KaTKy MOJIOCHl OCYILECTBIISIIOT B BajKaxX pa3HOTO AUaMeTpa, MpUYeM IIepoXo-
BaTOCTh IepBoro Bajka cocrtasisfer 10,0-12,0 mxm Ra, a BToporo 0,5-2,5 Mxm

Ra, 4 OKPYXXHYIO CKOPOCTH BAJIKOB 3aJal0T U3 COOTHOILICHUA:

Vi Hy D,

roe 1,1 <2 < 1,3;
D,
k=0,95-0,98 — sMmnupuueckuit KO3pPHULUEHT;

Vi - OKpy>XHasi CKOPOCTh ITEPBOTO BaJka, M/C;



V, - OKpy»Hasi CKOPOCTh BTOPOT'O BaJiKa, M/C;
D, — nuameTp nepBOro BaJIKa, MM;

D, - nnameTp BTOPOro BajiKa, MM;

H, — TonmuHa MeTasuia nepej MpoKaTKoM, MM;
H, - ToNuHa MeTajljIa II0CJIe IIPOKATKH, MM.

V3BeCTHO OCyIIEeCTBIEHHE XONOAHON MPOKATKH C PacCOrjIacOBaHHEM CKO-
pocTeil BamKOB ISl CHM)KEHHS SHEPrOCHIOBBIX MapaMeTpoB INpolecca U Io-
BBILIEHHs TOYHOCTH rpokata (cM. aBT. cB. CCCP Ne225829 B21B 1/24; bpos-
maH M.S., Beigpun B.H., Pumen B.X. OHeprocunoBsle napaMmeTps! IpH IMpo-
KaTKe C pa3InYHBIMU OKPYXXHBIMH CKOpOCTSIMH BankoB // 13B. By30B. UepHas
MeTtamtyprus. - 1976. - Nell. - C. 76-80).

B 3asBnsiemMoM cnocobe yka3aHHBIH NPU3HAK TakK )K€, KaKk U B U3BECTHOM
cnocobe, mpegHasHa4deH IS IOBBIIIEHHS TOYHOCTH IIpOKaTa NpPH OOHOBpE-
MEHHOM CHU)K€HHUHU dHEPrOCHIOBBIX MapaMeTPOB IIpolecca.

W3BecTeH MPOKATHBIM CTaH AJI U3TOTOBJIEHHUS IUIOCKMX KaTaHBIX IMOJIOC C
HYXXHOH Pa3HOTOJNIIUHHOCTHIO MPO(UisA, KOTOPBIM COAEPKUT paboyue BaJIKH
pasHbiX auameTpoB. M306peTeHne obecnieunBaeT BO3MOXHOCTh U3rOTOBJICHHS
BBICOKOKAQYECTBEHHOU TMOJIOCHl NPH YHHBEPCAJIbHOM NPHUMEHEHHH KJeTed 3a
CUeT CHHIKEHMS Pa3sHOTONIIUHHOCTH (cM. maTeHT P® No2280518, B21B 13/14,
B21B 27/02).

B 3asBiseMoM criocoOe yka3aHHBIA NPU3HAK TakK )K€, KaK U B H3BECTHOM
croco0e, MpefHa3Ha4yeH JIs MOBHIIICHUS TOYHOCTH IIPOKAaTa.

M3BecTHA XOJIOMHAS MPOKAaTKa MOJIOCH B BaJIKax IPH PacCcoriacoOBaHUM UX
OKPYXXHBIX CKOPOCTEH, MpHYeM XOJOIHYIO IPOKATKy OCYILUECTBIAIOT B BajaKax
¢ mepoxoBaroctbio 6,0-12,0 MkM Ra, OKpyXHYIO CKOPOCTH KOTOPBHIX 3aJal0T
U3 YCIIOBHUSL:

V >22V,,

rae: Vi - OKpyXHas CKOpPOCTh MNepBOro Bajka, M/C; V, - OKpYXHas CKO-

POCTH BTOPOTO Bajika, M/C, IIpHA 3TOM IIPOKAaTKy ITOJOCEI BEAYT IO CyMMapHOﬁ
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CTeNneHn AedopManuu 75-95% ¢ eTUHUYIHOU CTeneHbIo AehopMalllii HE MEHEE
50% (cM. mateHT P® No2542212, B21B 1/28).

Kak B M3BECTHOM, TaK U B 3asBIsieMOM cIocobe yKa3aHHBIH peXHUM Ipo-
KaTKH IIpeJHa3Ha4yeH IJIs MOBBIIIEHUS NMPOYHOCTHHIX CBOWCTB H3rOTaBiIHBae-
MOH MOJIOCHI.

OnHako HapaBHE C BBIIIEYKa3aHHBIMH H3BECTHBIMH TEXHHYECKHM CBOMCT-
BaMH, B 3asBIIIEMOM crnocode MpPOU3BOACTBA XOJOTHOKATAHOM MOJIOCH COBO-
KYIHOCTh OTJIMYMTEJIBHBIX IIPU3HAKOB IPOSBISET HOBBHIH TEeXHHYECKHH pe-
3yNbTaT, 3aKITIOYAIOMIMICSI B OJHOBPEMEHHOM JIEHCTBUHU TpeX (aKTOpPOB acHM-
METPHUU NPH MPOKATKE, YTO CYIIECTBEHHO YJy4YINaeT YCJIOBHS CO3JaHHSA HH-
TEHCHUBHOW CIBHIOBOM IedopMaluy IO BCEMY CEUEHHIO odara aedopMamuu.
OTO MO3BOJIAET MOMYy4aTh FPAJUEHTHYIO CTPYKTYpY MeTallia, 9YTO CIoco6CTBY-
€T ONHOBPEMEHHOMY ITOBBIIIEHHUIO IPOYHOCTHBIX U TNIACTUYECKUX CBOMCTB H3-
roTaBJIWBaeMOM MOJIOCHI.

Ha ocHoBaHUU BBINIECKa3aHHOTO MOXXHO CIENaTh BEIBOJ, YTO 3asBIIIEMbIH
Coco6 M3TOTOBJIEHMS MOJIOCHL He CleAyeT SBHBIM 0Gpa3oM M3 H3BECTHOTO
YPOBHS T€XHHKH H, CIE€IOBATEIbHO, COOTBETCTBYET YCJIOBHIO IMAaTEHTOCIIOCO0-
HOCTH «U300peTaTeibCKUii ypOBEHBY.

CymHoCcTs H306pEeTeHHs NOSICHAETCS YEPTEXKOM, Tie H300paXKeHa cxema
ouara AedpopMalMH NPU XOJOIOHOHM IpOKAaTKe B BajKax Pa3’HOTO AHAMETPa C
paccoriiaCcoBaHueM HX OKPYXHBIX cKopocTeil. Ha depTexxe mosuuusamu o6o-
3Ha4YeHbl: | - mosoca; 2 - HUKHUHN BaJOK; 3 - BEpXHH BaJlOK; 4 - CHJIBI TPEHUH,
AEUCTBYIOLIME Ha IT0JIOCY CO CTOPOHBI BajiKa 2; 5 - CHJIBI TpeHHs, AEHCTBYIO-
Ke Ha MOJIOCY CO CTOPOHBI Bajka 3; 6 - ciou MeTauia 10 MPOKaTKH; 7 - CJIOH
MeTajlia I0CJie IPOKATKH.

Crioco6 XonomHOM NMPOKAaTKH IOJIOCH OCYIIECTBIISIOT CIeAYIOHM 06pa-
30M.

XO0JIOAHYIO MMPOKATKY MOJIOCH | OCYLIECTBISAIOT B IPUBOAHEIX BAJIKax 2 U

3, IMEIOIIUX Pa3HYyIO IEePOXOBAaTOCTh, COOTBETCTBEHHO 6,0-12,0 MxM Ra u 0,5-



2,5 mxm Ra. [Ipu 3TOM mpokaTKy BeyT 3a OAMH HIIM HECKOJBKO IIPOXOMAOB C

eIMHUYHOM cTeneHpro AedopManuu He MeHee 50% m0 DOCTHXKEHHsS CymMMap-

HOl cTemeHH AedopManuu 75-95%. OKpyXHYI0 CKOpOCTh BajlKOB 2 U 3 3aja-
Ho D,

IOT U3 YCJIOBHUS: Aok D022 e 11<2<1,3; k= 0,95-0,98 — SMIIUPUYECKUN
Vs Hy D, D,

ko3 duuuent; V; - okpyxkHas CKOpocTh Baika 2, M/c; V, - OKpy>XHas CKOPOCTb
Banka 3, D; — nauamerp Banika 2, D, - nuameTp Banka 3, Hy — ToJlIIKHA MeTa/UIa
nepe] MpoKaTKoM, H; - TONKHA MeTallia [ocJie IPOKATKH.

[Ipn XonomHOH IpOKaTKe C 3asABISEMBIMH DPEXHUMaMH CHIIbl TpeHHA 4,
IeHCTBYIOLME CO CTOPOHBI Bajika 2, Bpallalollerocs ¢ O6oybIIedl CKOPOCTBIO
(V1), Ha Bcelt Ayre KOHTaKTa JiuuHON AB HampasieHBI O XOLy ABHXXEHHS I10-
nockl 1, a cuitbl TpeHust 5, AeHCTBYIOLME CO CTOPOHBI BajKa 3, BpallaloLIEerocs
¢ MeHbIIel ckopocThio (V3), Ha Beeit nyre KoHTakta mnuHoid CD HampaBlieHBI
IPOTHB ABUXXEHHS IMOJOCH 1, T.e. KOHTaKTHBIE CUIIBI TpeHHUSA 4 U 5 B ouare Je-
dbopManyu SBISIOTCS MPOTUBOIMOJIOKHO HANPaBICHHBIMU.

[TpOTHBOMOIOXKHO HaIpaBieHHbIE CUNBl 4 U 5 KOHTAaKTHOTO TPEHHUs IIO-
3BOJIAIOT CO3JaTh CYLIECTBEHHYI0O HMHTEHCHUBHYIO CIBHUTOBYIO Je(opMaLHUIO IO
CeyeHHIO MoyIockl 1. HTEHCHBHOCTH CIBHIOBOH JepopMalUy NpPU ITOM Xa-
paKkTepHu3yeTcs BEJIMYMHOHN yriia HaKJIOHa Yy clioeB MeTamna 6 u 7, COOTBETCT-
BEHHO, O M MOCJe MPOKATKH NOJIOCH. IIpH XOJIOJHOHW mpoKaTKe MOJOCH IO
3aABJISEMOMY CIIOCOOY YroJl HakJioOHa ClIoeB MeTallia cocTaBUT y>80°. OT10
obecrieynBaeT Co3AaHUE B MOJIOCE IPAJUEHTHON CTPYKTYyphbl MeTailla, YTo 3Ha-
YUTEJBHO IOBBICHT OJHOBPEMEHHO KaK MPOYHOCTHBIE, TaK M INIACTHUYECKHE
CBOMCTBA U3roTaBIUBAaEMOM I1OJIOCHI.

Jlst co3qaHusl HHTEHCHBHOMN CIBUTOBOM AedopMalvy MO CEYEHHIO I10JIO-
cel 1, oOecreunBaIel MOTydYeHNEe CTPYKTYPHI MeTallJIa ¢ BEICOKUMH IIPOYHO-
CTHBIMH H TIACTHYECKUMH CBOMCTBaMH, XOJOAHYIO NPOKATKYy C 3asBJISIEMBIM
paccorjiacoBaHieM OKPYXHBIX CKOpOcTel BalkoB 2 U 3 HE06XO0AHMO OCYLIECT-
BJIATH B YCIIOBHSX pPa3sHOTO KOHTAaKTHOro TpeHHMs Ha BalKaX. [l co3maHus

YKa3aHHOIo TE€XHHAYECKOro pe3yJipTaTa XOJIOAHYIO INPOKATKy B 3asiBIICMOM
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cnocobe OCYIIECTBISIOT B BajKax C IIepoxoBaTocThio 6,0-12,0 MkM Ra Ha
IEpBOM Bajke 2, ¢ mepoxoBaTocThio 0,5-2,5 Mxkm Ra Ha BTOpOM Banke 3 Oe3
MCII0JIb30BaHUs TEXHOJIOTHYECKOH CMa3Ku, CHMXKAIOILE TpeHue.

OcymecTBaATh XOJOAHYIO IIPOKAaTKY B BajKax ¢ IMIEPOXOBATOCTHIO MEHee
6,0 Mmxm Ra — Ha nepBoM u meHee 0,5 MM Ra — Ha BTOpoM, Helelecoo6pasHo,
TaK KaK BO3HHKAIOIIUE IIPU ITOM INPOTUBOIOJOXKHO HAIpaBl€HHbIE CHJIBI KOH-
TaKTHOTO TPEHHs OyAyT HEJOCTATOYHBI s CO3MaHUsA OOJIBIIOHN CIBHIOBOM
AeopMali¥y MO CEYEHHIO MOJIOCH], B pe3ysIbTaTe Yero CTPyKTypa MeTaiia Oy-
JeT HEPaBHOMEPHOH M KpPYIHO3EpPHHCTOH, MPOYHOCTHBIE CBOHCTBA IIOJIOCHI,
COOTBETCTBEHHO, HU3KUMH.

Ilpn xononHOM mpokaTke MOJOCH B BajJKaxX C IIEPOXOBATOCTHIO Oolee
12,0 mxm Ra — Ha nepBom u Goiee 2,5 MkM Ra — Ha BTOpOM MPOTHBOMOJIOKHO
HampaBjI€HHbIE CHUJIBI KOHTAKTHOTO TPEeHHs OyAyT CIHMIIKOM OOJBIIUMH. DTO
NpHBEJET K 0Opa3OBaHHUIO MOBEPXHOCTHBIX Ae(DEKTOB M CHHIXKEHMIO pecypca
MIACTHYHOCTH JNedOpPMHUPYEMOIl IOJNIOCH], a TaK)Xe K 3HAYUTENIbHOMY POCTY
3HEPrOoCHIIOBBIX NTapaMeTPOB IpoLecca MPOKATKH.

Jlns co3naHusi MHTEHCUBHOM CHABHTOBO# JeopMaluy MO CEYEHHUIO I0JI0-
CBI XOJIOJHYIO MPOKATKY C 3asBIS€MBIM PacCOTJIACOBAHHEM OKPYXXHBIX CKOpO-
crelt (Vi u V,) BankoB 2 U 3, COOTBETCTBEHHO, HEOGXOAUMO OCYIUECTBIATH C
eIUHUYHOHN CTeneHbro Aedopmanuu He MeHee 50%. JTo obecreuynBaeT moiy-
YeHHE FPaJIMEHTHOM CTPYKTYPHI MO BCEMY CEUYEHHIO H3TOTaBJIMBAEMOM IT0JIOCH
U COOTBETCTBEHHO MOJYYUTHh OJAHOBPEMEHHO BBICOKHE IIPOYHOCTHBIE H IlIa-
CTUYECKHEe CBOHCTBA MeTaliIa.

OcylmecTBaATE XOJOAHYIO NPOKAaTKY C €IUHUYHON CTeneHbio aedopma-
uun MeHee 50% HewLenecoo6pa3HO, TaK Kak CABHTOBBIX aedopMaruit Gyaer
HENOCTAaTOYHO M MPOYHOCTHBIE CBOWCTBA MOJOCH OCTAHYTCS HU3KHMH.

XononHas mpoKaTKa 10 3asfBIIeMOl CyMMapHO# cTemeHH aedopMaiiu

75-95% obecneyuT mNONTy4YeHHWE BBEICOKHX IPOYHOCTHHIX M IIJIACTHYECKHUX
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CBOMCTB MOJIOCHI 3a CYET CO3AAaHUs FPaJIMEeHTHON CTPYKTYpHl MeTajlia 1o BCe-
My CEYEHHUIO.

OcCyuiecTBIATh XOJOAHYIO MPOKaTKy OO CyMMapHOH cTemneHH AedopMa-
nud MeHee 75% HenenecooOpa3HO, TaK KaK IOJy4YaeMbId IpPU 3TOM pasMep
3epHa M IJIOTHOCTh AWCIOKAIUU OyAyT HEAOCTATOYHBIMM AJIS IOJYy4YE€HHUsS BBI-
COKHUX MPOYHOCTHBIX U MIACTUYECKUX CBOMCTB IOJIOCHI.

OcCyIIecTBIATh MPOKATKY IMOJOCHI ¢ CyMMapHO# CTemeHblo aedpopMmanuu
Oonee 95% Takxe HeleliecooOpa3sHO, TaK KaK 3TO MpUBeAeT K 00pa3oBaHHUIO
MMOBEPXHOCTHBIX U BHYTPEHHUX TPELIUH B MeTallle, a, CI€A0BaTE/IbHO, K IIOTE-
pe IIacTHYEeCKUX U MPOYHOCTHHIX CBONCTB U JalibHeHIleMy pa3pyILICHUIO Me-
TaJIJIa OJIOCHI.

OcyuliecTBIATh XOJOAHYIO mpokatky mpu k<0,95 HemenecoobpaszHo, Tak
KaK B 3TOM cCliy4ae IPOTHUBOIIOIOXHO HalpaBJIEHHBIE CHIIBI KOHTAKTHOT'O Tpe-
HUSl CHIDKAIOTCS, B pe3yJibTaTe yYMEHbIAEeTCsI HHTEHCUBHOCTh CIBHIOBOM Je-
dbopManUK ¥ CHHXXAXOTCS MPOYHOCTHBIE U IUIAaCTUYECKHE CBOMCTBA MeTalla.

ITpu k>0,98 X0JI0AHYIO MMPOKATKy OCYIIECTBIIATH HellellecooOpa3Ho, Tak
KaK B 3TOM Ciydae HaOironaeTcs HeCTaOWIBHBINA IpoIecc MPOKaTKU, B pe3yJiib-
TaTe CHIKAIOTCS MPOYHOCTHEIE U IIJJACTHYECKHE CBOMCTBA MeTaa.

s o6OCHOBaHHS INPENMYIIECTB 3asBISEMOro crocoba HpOU3BOACTBA
XOJIOJHOKATaHO!M IMOJIOCH MO0 CPaBHEHHIO C MPOTOTUIIOM OBLIN MpOBeAeHHI 14
SKCIEPUMEHTOB, U3 HUX: 3KcHepuMeHThl Nel-3 c 3asBIS€MBIMU peXUMaMHU,
sKcnepuMeHTHl Ne4-13 ¢ pexxuMaMmu, BEIXOASIIUMH 3a 3asBlIsieMble IIpeesl, U
skcnepuMeHT Nel4 - mo mpotoTumy.

HUcxoaHyro 3aroToBKy B BHAE NMOJIOCH TOJMHHONW 3,0 MM U mupuHOu 40
MM U3 cTtand 20 mpokaThiBajd B Ballkax C EpeMEHHBIMU quameTpamu: 220-
260 mM Ha mepBoM ¥ 200 MM Ha BTOpOM Bajikax. XOJIOAHYIO IIPOKATKy OCyllle-
CTBIISUIM C PaccoOriacOBaHMEM OKPYXXHBIX CKOpPOCTEH BalKoB 0e3 HCHOJIb30Ba-

HHUS TEXHOJIOTHYEeCKOH cMa3ku. Bankum umenu Pa3HYI0O HI€CPOXOBATOCTLH IIO-



BEPXHOCTH. PexxMbl 00pabOTKH M pe3yIbTaThl UCIIBITAHUN HMpUBEIEHB! B Tab-
JuLe.

Pe3ynpTaThl HCIIBITAHUHN ITOKa3alid, YTO IOJIOCA, NOJy4YEeHHAas IO 3asBisie-
MoMy criocoOy (skcmepumeHT Nel-3), uMmeer mnacTUYecKue cBoHcTBa (OTHOCH-
TeJIbHOE yIJIMHEHHEe MeTajula moJiockl) Ha 9-18% Bhillle U MPOYHOCTHBIE CBOM-
cTBa (Ipenen TEKy4eCTH W BPEMEHHOE CONpPOTHUBIEHHE pa3phiBy) Ha 5-10%
BBILIE, YeM y NpOTOTHUMNA (dKCIepuMeHT Nel4),

[Tpou3BoAUTE MOJIOCY MO pEXUMaM, BBIXOJAILIMM 3a 3asBICHHBIC Npele-
JBl, HewlelecooOpa3HO, TaK KakK NMPOYHOCTHBIE CBOMCTBA IIOJIOCHI OCTAIOTCS
HU3KUMHU (3KcriepuMeHT Ne4-6, 8-10, 12-13), unm ctanp TepseT pecypc mia-
CTUYHOCTH U B HEH 006pa3yroTCs TpeIUHbI U pa3pbIBBI (axchepnmeHT Ne7, 11).

Ha ocHOBaHMY BBIIIEHU3TI0)KEHHOIO MOXXHO CJ€JIaTh BBIBOJI, YTO 3asBsie-
MBI} croco6 MpOU3BOACTBA XOJIOAHOKATAHOM IOJIOCH paboTocnocobeH U ycT-
paHseT HENOCTAaTKH, HMMEIOLIUEe MECTO B IPOTOTHIIE, YTO NOATBEPXKIAETCS
IpUMEpPOM ocyllecTBIeHus ciocoba. [Tosoca, U3roTOBIEHHAS MO 3aSBISIEMOMY

crioco0y, o6aiaeT BBICOKUMH NMPOYHOCTHBIMUA CBOMCTBAMHM.

Tabnuua
IlfepoxoBatocts pabo-
B"ﬂu(;gpas_ quioaa.nxos Ra, Eucm i%%gg; ;gi%}}:l K ﬂ ﬁ & Tellszﬁglu, coﬁg:r:::::ne Orﬂocmenu;)e
Howmep| nepeeiit | BTopo#t]  >50% % H, V2 D, MIla | paspuisy, MITa | YATHHCHIG, 70
ONBITa| BAIOK | BaloK
1 10,0 0,5 50 75 0,98 2,1 1,58 1,3 920 1025 6,5
2 11,0 1,5 55 80 0,95 22 1,60 1,2 945 1033 6,5
3 12,0 25 60 95 0,95 2,5 2,16 1,1 970 1070 6,0
4 10,0 0,5 34 75 0,95 1,5 1,30 1,1 745 794 6,0
5 12,0 2,5 29 68 0,95 14 1,20 1,1 707 805 6,0
6 9,0 0,5 50 75 0,95 2,1 1,53 1,3 730 780 6,5
7 13,0 2,5 50 75 0,95 21 1,53 1,3 Ha noBepXHOCTH NON0ChI 0Gpa30BbIBANMUCE
3asBnseMblit > TPEIUMHBI H Pa3pbIBbl
8 10,0 04 50 75 0,95 2,1 1,53 1,3 740 827 6,0
9 12,0 2,6 50 75 0,95 2,1 1,53 13 793 850 6,0
10 12,0 2,5 50 75 0,94 2,1 1,79 1,1 725 816 55
1 12,0 2,5 50 75 0,99 2,1 1,60 131 Ha nosepxHOCTH NONOCH 00pa3oBHIBANUCH
TPELHHB! U PA3pbIBbI
12 11,0 1,5 50 75 0,95 2,1 1,83 | 1,09 718 803 55
13 11,0 1,5 50 95 0,95 2,1 1,52 | 1,31 730 827 5,5
NPOTOTHA 14 10,0 12,0 60 95 0,95 2,5 2,37 1,0 882 985 55




®OPMYVYIJIA U3OBPETEHHA

Cnoco6 mpou3BOACTBA XOJOAHOKATAHOM IOJOCHI, BKIIIOYAIOIIUNA XOJOAHYIO
IIPOKATKy ITOJIOCHI B BaJIKaX IPH PacCcOrIacOBaHUM HX OKPYXXHBIX CKOPOCTEH C
eIMHUYHOH CTeneHplo nedopmanuy He MeHee 50%, mpuyeM MpPOKATKy BEAYT IO
cCyMMapHoO# creneHd gedopmauuu 75-95%, ornmyaromuiics TeM, 4TO IPOKATKY
OCYILECTBJISIOT B BajlkaX pa3sHOro AWamerpa, NMpUYEM LIEPOXOBATOCTH IEPBOrO
Bajika R, cocraBnser 10,0 — 12,0 MxM, ipu 3TOM R, BTOporo Baika 0,5 — 2,5 MM,

a4 OKPYXHYIO CKOPOCTh BAJIKOB 3a/1al0T U3 COOTHOLICHHUA:

i Ho D2
V2 H; D

D
npu 5ToM 1,1 < 5-1- <1,3;
2

k= 0,95-0,98 — smnupuyeckuil KO3PGUIHEHT;
V, - oKpy>XHasi CKOPOCTb IIEpBOTO BaJlka, M/C;
V, - OKkpy>kHasi CKOPOCTh BTOPOI'O BaJika, M/C;
D; — nuaMeTp nepBOro BaJika, MM;

D, - mnameTp BTOPOro BaJika, MM;

H, — TonmuuHa MeTajUia repel MpoKaTKoi, MM;

H1 - TOJIIIIUHA MeTaJlJia I1I0CJIC ITPOKATKH, MM.




CIIOCOB ITPOU3BOJICTBA XOJIOAHOKATAHOM ITOJIOCHI
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OTYET O IATEHTHOM IIOMCKE  [Homep espasniickoi saaBk:

(crates 15(3) EATIK 1 npaBuito 42 TTaTeHTHON HHCTPYKIMHK K

EATIK) 201900581

A. KIACCU®PHUKALIA TPEIMETA H30OBPETEHWSL:
B21B 1/28 (2006.01)

CornacHo MexayHaponsoi nateHTHoH knaccuukauun (MITK)

5. OBJIACTD IIOMCKA.

[IpocMoTpeHHas KoKyMeHTauus (cuctema kiaccuukaumm u nuaexcs: MITK)
B21B 1/00, 1/28, 13/00, 27/00

InexTpoHHas 6a3a JaHHBIX, UCIOJB30BABIIAACS TIPU TIOKCKE (Ha3BaHue Ga3sbl H, €CJTH, BO3MOXKHO, HCTIOJB3YEMBIE MOHCKOBLIC TEPMHHBI)
Espacenet, EAITATHUC, Google Patents

B. JOKYMEHTbBI, CAUTAIOLIMECS PEJIEBAHTHBIMH

Kareropus* CChUTKH Ha JOKYMEHTBI ¢ yKa3aHHeM, IJI TO BO3MOXHO, PE/ICBAHTHBIX YacTeH OTHOCHTCS K IYHKTY Ne

DA [RU 2542212 C1 (®EJIEPAJILHOE I'OCYJIAPCTBEHHOE BIO/I- 1
PKETHOE OBPA30OBATEJIbHOE YUPEXJEHUE BBICIIEIO
[TPODPECCUOHAJIBHOI'O OBPA3OBAHUS "MATHUTOI'OP-
CKU T'OCYIAPCTBEHHbBIN TEXHUUECKUN YHUBEPCUTET
M. [.11. HOCOBA") 20.02.2015

A [SU 1304947 Al (TITEPMCKUI TTOJIMTEXHAUYECKWM UHCTUTYT) 1
23.04.1987
A [SU 1093369 A (UEPEITOBELIKMI OPIEHA JIEHUHA 1 OPJIEHA 1

TPYJJOBOI'O KPACHOI'O 3HAMEHUW METAJLIY PIUYECKUU
3ABOJI UM.50-JIETUS CCCP) 23.05.1984

A |US 4385511 A (VYDRIN VLADIMIR N) 31.05.1983 1

D TI0CIICAYIOINHE JOKYMEHThI YKa3aHbl B IPOAOCKCHHHA

«T» - Gonee MO3AHKM TOKYMEHT, OlyGIHKOBAHHBIH NOCE JAT! NPHOPHTETa K

* OcoBbIe KATerOPHH CCHUTOYHBIX JIOKYMEHTOB:
TNIpUBEACHHBIN 15 NOHUMAHKA H300peTeHHs

«A» - TOKYMEHT, OTIpeAeIomuit o6muii ypoBEHb TEXHHKH

«D» - JOKYMCHT, TIPHBCICHHEIH B EBPA3MIACKOH 3a%BKE «X» - JOKYMEHT, MMEIOIMi HanGonee 61M3K0E OTHOLICHNHE K NPEAMETY MOWCKa,
<E» - Gonee paHHUi IOKYMEHT, HO OIyGNIMKOBAHHEIH Ha JATy NOJA4H TIopoyAIMi HOBU3HY WITH H306PETaTENbCKHI YPOBEHB, B3ATHIA B OTACNEHO-
cTH

eBpasuiicKol 3a9BKH HIIM 110C/IE Hee

«O» - OKYMEHT, OTHOCAIIHHCA K YCTHOMY PacKPBITHIO, IKCIIOHHPO-
BAHHIO H T.A

"P" - NOKYMEHT, ONyGIMKOBaHHBIH 10 JATHI NOAAYH CBPAsHIACKOH
3aBKH, HO NOC/IE AAThl HCTIPALTHBAEMOTO NPHOPHTETA"

«Y» - IOKYMEHT, HMeroLui Hanbonee 6an3Koe OTHOIIEHHE K NPEAMETY NOHCKA,
nopovaiuit H306peTaTe/IbCKuii YpOBEHb B COMETAHNH C IPYTHMH JIOKYMCH-
TaMH TOM € KaTeropuun

«&» - HOKYMEHT, ABAAIOMMHACS MAaTCHTOM-aHaIOrOM

«L» - MIOKYMEHT, NIPHBEACHHBIN B IPYrHX HEMAX

Jlata npoBecHus natentHoro noucka: 14/04/2020 5

VY IoTHOMOYEHHOE JTHLIO:

HavaneHuk OTaesia MEXaHVKH, (DH3HMKH U 3JIEKTPOTEX- 22, J.®. Kpbiios
HHKH .
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