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Cubupckuil gpedepanvhwlit ynugepcumem

HannaBka MNOKpBITUH — 3TO IPOLECC HAHECEHHs IOKPBITHA W3 PACILIABICHHOIO
MaTepuaia Ha pa3orpeTyro J0 TeMIEepaTyphl IJIaBIEHUS MOBEPXHOCTb BOCCTAHABIMBAEMOM
JeTalIN.

[TokpbITUSl, TIOJIyYEHHbIE HAIUIABKOM, XapakTepuU3ylTCs OTCYTCTBHEM  IIOp,
BBICOKMMM 3HAYEHUSIMU MOJyJISl YIIPYTOCTH U IPOYHOCTHU Ha pa3psIB. [IpoyHOCTE coequHeHns
3TUX MOKPBITHI C OCHOBOI COM3MEpPUMA C IPOYHOCTHIO MaTepralla AeTaju.

Ecim B MalIMHOCTPOWTENBLHOM  IPOM3BOACTBE  HAIUIABKy IPUMEHSAIOT IS
MOBBILIEHUS] U3HOCOCTOMKOCTU TPYIIMUXCS MOBEPXHOCTEH, TO B PEMOHTHOM IIPOM3BOJICTBE
— B OCHOBHOM JUJIsl IIPOBE/ICHUS MOCIENYIOIUX pabOT MO BOCCTAHOBIIEHUIO PACIIONIOKEHUS,
(GopMbl M pa3MEpOB  HM3HOILEHHBIX 3JIeMEHTOB. HaraBka H3HOLIEHHBIX MOBEPXHOCTEH
3aHHMMAaeT BEAYIEe MECTO BCIEACTBUE CBOEH YHUBEPCAILHOCTH.

Ilepen HamIaBKOW OYHMINAIOT W INPOKAIMBAIOT HAIJIABOYHBIE MaTepUaibl Ul
ylaJeHusl BJIar, T.K. OHa MOKET OBbITh HMCTOYHUKOM BOJOpoja. BcenenctBue BoIOpOAHOMN
XPYNKOCTH  BO3HUKAIOT  XOJIOAHBle TpemuHbl. Jlagee oOpabaThiBalOT  MOBEPXHOCTU
JeTajied M 3JEKTPOJOB W IpPU HEOOXOIUMOCTH MPEIBAPUTENBHO HArpeBalOT HX.
[TpuMeHSIOTCSL pacTBOPBI TEXHOJIOITHYECKUX MOIOIIMX CPEICTB, OPraHU4YECKHE PACTBOPUTEIN
(amieToH), MAMCKOBBIE ¥ JICHTOYHBIE MHCTPYMEHTHI U3 aOpa3WBHBIX MAaTepHajoB |
npobectpyiiHas o0paboTka.

IIpenBapuTenbHblid  HarpeB  M3JEIUsA  HENOCPEACTBEHHO  II€pe]  HaIlIaBKOU
IIPEIOTBpallacT pacTPECKUBAaHUE HAILIABICHHOro cios. Harpes BenyT B medax, razoBbIMHU
ropenkamu unu TBY. Ilpm HemocTraroyHOW Temmeparype MOAOrpeBa MOTYT BO3HHMKHYTh
TPELIUHBI, 3 YPE3MEPHBIA HArpeB CHUKAET CKOPOCTh OXJIAXKJEHHS U YBEIMUYUBAET INTyOUHY
NPOIUIABIEHNUS OCHOBHOTO MeTajula, 4YTO He o0ecneuynBaeTr TpeOyeMOol TBEpIOCTH
HallaBlIeHHOro Metayuia. IIpaBuibHBIN BBIOOp Temmeparypbl NpelBapUTEIbHOIO HarpeBa
0COOEHHO BaXKE€H MPH HaIlJIaBKE TBEP/bIX MaTEPHAJIOB.

HaunOonee uHTEpeCHBIMM JUIsl MPOBOJUMBIX MCCIEOBAHUHN SBISIOTCS CIEAYIOIINE
BU/Ibl HAIUIABKU: TUIa3MEHHAsI HAIlJIaBKa, JIEKTPOMAarHUTHAas HAIlJIaBKa, JIa3epHas HaIlulaBKa.

[InasmeHHas HamiaBKa — 3TO IPOLECC HAHECEHWS IMOKPBITUHM IJIa3MEHHOW CTpYeH,
KOI'Jia JieTajlb BKJIIOYEHA B IIeNb TOKa HAarpy3ku. B 3ToMm ciydae ¢ moMoIpio Mjia3MeHHOU
CTPYH HarpeBarOTCi IOBEPXHOCTb BOCCTAaHABIMBAEMOM IETaJIM M HAHOCHUMBI MaTepHall.
HannaBnsiemblii mMaTepuan MepeMelaeTcsl IUIa3MEHHOW cTpyel. TemmepaTypa €€ MOXKET
npessimiate 20000 K. IIpu nmasmeHHON HamjgaBKe B OTIMYME OT aprOHOIYTrOBOW HAIJIAaBKH
AIIEKTpUYEcKas Ayra C)KMMaeTcsi CTEHKaMHU BOJOOXJIaXJaeMoro coria. ['a3, mpoayBaeMblil
CKBO3b 3Ty Jyry, HpuOOpeTaeT CBOWCTBA IUIa3Mbl —CTAHOBUTCS HWOHU3UPOBAHHBIM U
anekTponpoBoadammM. Cloi ras3a, CONpPUKACAIOIIMNCA CO CTEHKAMU COIUIa, WHTEHCHUBHO
OXJIaX/IAeTCsl, YTPAuMuBAET 3JEKTPONPOBOJAHOCTh U BBIMOJHACT (DYHKIMM 3JIEKTPUUECKON U
TEIUIOBOM M30JISIMH, YTO MPUBOJAUT K YMEHBILIEHHUIO JUaMETpa IUIa3MEHHON CTPYH, KOTOPBIN
cocrasiiser 0,7 nuamerpa comia. B kayecTBe miazMooOpa3yromiero ra3a yaiie npuMeHseTcs
apros. IIIOTHOCTH SHEpruu BHICOKA M CKOpPOCTh BBOJIa TEIUIA B JI€Talb OOJbIIE CKOPOCTH
TEIIONEepelaur B €€ Maccy, M03TOMY MOBEPXHOCTD JIeTalu ObICTpo pacmuiasisercs. [pomece
MPOTEKAET C MAJIBIM IpOIUIaBiieHneM 1 0onbmuM Tepmudeckum KITJT.

[IpenmymecTBa: - rnajakas U poBHas MOBEPXHOCTb IMOKPBITUI IO3BOJISET OCTABIATH
npumyck Ha oopabotky 0,4...0,9 mm;



- masias rayoumna mnporutaBieHus (0,3...3,5 MMm) u HeOodbImas 30HAa TEPMHUYECKOTO
BIMUSHUA (3...6 MM) 00YCIIOBIMBAIOT JI0JIF0 OCHOBHOT'O METaJlIa B MOKPHITHU < 5 %.

- Majoe BJIOKEHHWE Teruia B oOpalaThiBaeMylo JeTallb obOecrneynBaeT HeOOJbIlIne
neGopMaluu ¥ TEPMUYECKHE BO3ICHCTBHSI HA CTPYKTYPY OCHOBBI.

- obecrieunBaeTCsl BBICOKAs M3HOCOCTOMKOCTb, HAOIOJAETCA CHI)KEHUE YCTaJOCTHOM
npoyHocty getaned Ha 10...15%, 4ro HaMHOro MEHbIIE MO CPAaBHEHUIO C JAPYrUMHU
BUJIAMHU.

[Ipumensiercs 111 OTBETCTBEHHBIX JIeTaJel: KOJIE€HYaThle, KYJIauKOBbIE U
pacIpeeuTeNIbHble Bajbl, Bajbl TYpOOKOMIIPECCOPOB, OCH, KPECTOBHHBI KapJaHHBIX
HIAPHUPOB, HANPABIIAIONINE 000PYIOBAHUS U JIP.

OOnacte mnpuMeHeHHs croco0a — HAHECEHHE TOHKOCIOWHBIX IOKPBITUH Ha
Harpy>K€HHbIE JIETAJIU C MAJIBIM U3HOCOM.

CyLHOCTh 3JEKTPOMArHUTHOW HAIUIABKU 3aKJIIOYAETCS B HAHECEHUM IOKPBITUS U3
MOpOILIKa HA MOBEPXHOCTb 3arOTOBKM B MAarHUTHOM I0JI€ NPU IPONYCKaHUM IOCTOSIHHOIO
TOKa OOJIBILION CHIIBI Yepe3 30Hbl KOHTAKTa YacTHUI] IIOPOIIKA MEXy COOOH U ¢ 3arOTOBKOM.

MarauTtHoe 1oJjie co34ar0T B 3a30p€ MEX/1y 3ar0OTOBKOM U MOJIFOCHBIM HAaKOHEYHHUKOM.
OHO BBICTPaMBaeT MOCTHKHM 4YacTULl (epPOMArHUTHOIO MOPOLIKA MEXAY YKa3aHHBIMU
aneMeHTamMu. Ha MaruutHoe moisie, B CBOIO OYepelb, HAJlaratoT AJIEKTPUUYECKOE I0JIE IMYyTEM
NPUIOKEHUsT HANpPsDKEHMs K 3aroTOBKE M IOJIOCHOMY HaKOHEUHHKY. BoccTaHoBuTenbHOE
MOKPBITUE IIOJIy4aeTCsl 3a CYET HarpeBa 4YacTUIl MOpOILIKa B 3a30pe, UX OIUIABJICHMS U
3aKperieHHs] Ha BOCCTAHABIMBAEMOM TOBEPXHOCTH.

Crnioco0 1mo3BoJIsieT COBMEIATh BO BPEMEHHU Mpoliecchl HaHeceHus: nokpeitus u [I1/1.
OJEeKTPOMAarHUTHYIO HAIUIaBKy MOXKHO COBMeLIaThb €O HUIM(OBaHMEM aOpa3MBHBIMU
YacTULIAMU HAHOCHMOTI'O MaTepuaia.

O06nacTe NpUMEHEHHUs Ipoliecca — BOCCTAHOBJICHUE U YIIPOYHEHHUE JIeTallel ¢ U3HOCOM
m0 0,6 MM B MENKO- U CpEIHECEpUHHOM IPOM3BOJACTBAX C OJHOBPEMEHHBIM HX
HOBEPXHOCTHBIM IUIACTUYECKUM JI€(POPMUPOBAHUEM.

[Ipun nasepHOl HalUIaBKE MCTOYHHMKOM TEILIa SBJISETCS KOHLIEHTPUPOBAHHBIA JIyd
na3epa. JlazepHasi HamlaBKa MO3BOJISIET BBINOJHSTH: HAlJIaBKy, OIUIABJICHHME HAIBUICHHBIX
MOBEPXHOCTEH, TOBEPXHOCTHOE JIETUPOBAHKE, TOBEPXHOCTHYIO 3aKaJIKy, COEIUHATD JIETAIN B
TPYAHOJOCTYIHBIX MECTax M KepaMuueckue uznenus. [IpumeHsercs mpu BOCCTAHOBICHUU
OTBETCTBEHHBIX JeTajeil ¢ MecTHbIM n3HocoM. Hanbonee shpexTrBeH npu BOCCTaHOBIEHUU
MoBepXHOCTEN Mmomaapo 5..50 MM u BenmnuuHoM u3Hoca 0,1...1,0 MM, npu 3TOM pacxon
MOPOILKOB HEBEJIUK, TTTyOMHA TEPMUUECKOTO BIUSHUSA 00bIYHO He mpesbimaeT 0,5...0,6 MM, a
negopMaluy 1eTalu OTCYTCTBYIOT.

TBepaocTh MOKPBHITHI M3 caMO(DIIOCYIOUIMXCS MOPOILIKOB, KOTOpPhIE HAHOCAT Ha
MOBEPXHOCTh JIETAIM Kak macty, cocrapiseT 35...60 HRC ansg nomnoxku u3 cramu u 45...60
HRC s nmomnmoxku n3 vyryHa. TosmuHa HaHeceHHOro ciost pocturaer 40..50 Mxwm.
[TpoyHOCTH COETMHEHMS TOKPBITHS ¢ MaTepUaIoM o UI0KKH > 250 MITa.

B nanHO#it paboTe MpHMEHSUIM MJIa3MEHHYIO HallJIaBKy MOPOIIKOBBIM COPMAaHTOM.
HamnnaBka ocymiecTsisiiach B MJIa3MEHHOM CTpye MPSMOro AeHUCTBUA MpH cuiie Toka 170 A,
HanpsbkeHnu 30 B co ckopocThio nepeMeleHus mia3MoTpoHa 25 M/4. I'panyinomeTpudeckuit
cocTaB nopomika copmairta coctaisii 70-150 MxMm. TosniprHa HANIaBIIEMOrO CI0S 32 OAUH
npoxoj cocTabiisiiia 3 MM. HaraBky npou3BOIMIIM Ha BHICOKOXPOMUCTYIO CTalb.

[Tocne HamyaBku ObUIM MCCIIEJOBaHBI CBOMCTBA W MUKPOCTPYKTYpa HaIlJIaBICHHOTO
CJI051, IEPEXOJHOU 30HBI U 30HBl TEPMUUYECKOTO BIMSHUSL.

Ha nonyueHHbIX cHUMKax (pUCYHKH 1, 2) OTYETIMBO BUIHBI BKIIIOUEHHUS OCHOBHOT'O
MaTepHuaja B HAIUIaBJICHHOM Clloe. XapaKTepHOH OCOOEHHOCTBIO SIBISETCS HaIpaBiCHHAs
CTPYKTypa JaHHBIX BKJItOueHUH. [Ipu MOBBIIMIEHHON CKOPOCTH OXJaxaeHus (GopMupyercs
MapTEHCUTHOE CTPOEHUE B 30HE TEPMHUUECKOTO BIMSHUS.



Pucynok 1 — MuUKpOCTpYKTypa HaIlJIaBJIEHHOTO CJIOS, IEPEXOJHON 30HBI U 30HBI
TCPMHUYCCKOI'O BIIMAHHUA

P HCYHOK 2-— MHKpOCTPYKTypa HaIlIaBJICHHOI'O CJIO4, nepexoz[Hoﬁ 30HBbI 1 30HbI
TCPMHUYCCKOI'O BIIMAHUA ITOCIIC ITPOBCACHHA OTKHUT'A

B xome mpoBencHus uccienoBaHWUN ObUIM TPOM3BEICHBI W3MEPEHHS IMapaMeTPOB
MHUKPOTBEPJIOCTH HAIUIABJIEHHOro o0pa3ua a0 U mocie orTkura. OTKUT MPOBOJIWICA MpPHU
temmeparype 750° C B Teuennue 1 yaca.
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Pucynoxk 3 - CpaBHUTEIHHBIN aHATIN3 3HAYCHUH MUKPOTBEPIOCTH

[To cHuMKaM U pe3yabTaTaM UCCIEAOBaHUS MUKPOTBEPIOCTH (PUCYHOK 3) BHIHO, YTO
OT)KUT OKazaj HamOoJblllee BIUSHUE HAa MaTepHall 3aTOTOBKH, Ha KOTOPYIO MPOU3BOAMUIACH
HaIIaBKa ¥ MPaKTHYECKU HE CKa3ajics Ha HAIUTABIICHHOM CJIOE.



