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AHHOTAIMS AN COUTLIAHEI
«BBICOKOYACTOTHASI TOBEPXHOCTHASI 3AKAJIKA
MAIINHOCTPOUTEJIBHBIX TETAJIEN»

JlucuurinHa 3HAKOMUT acCMUPAHTOB C TEXHOJOTHEH BBICOKOYACTOTHOH IIO-
BEPXHOCTHOM 3aKaJKd MallMHOCTPOUTENBHBIX JeTajnell. Ocoboe BHUMaHuE yAeleHO
OCHOBaM pacyeTa WHIYKTOPOB, BBIOOPY YaCTOTHI U KOHCTPYKIIMH YCTAHOBOK BBICO-
KOYaCTOTHOW TMOBEPXHOCTHOM 3aKalKH. 3aTPOHYTHl BOIPOCHI YUCIEHHOI'O MOJEIIHU-
POBaHUS U ONTHUMAIBHOIO YIPAaBIIEHUS IPOLECCOM BBICOKOYACTOTHOM IOBEPXHOCT-

HOMU 3aKaJIKHU.

SUBJECT SUMMARY
«HIGH-FREQUENCY SURFACE HARDENING
OF ENGINEERING PARTS»

The subject is introduces of PhD students with the technology of high-
frequency surface hardening of engineering parts. Particular attention is given to the
basis of calculation of inductors, selection of frequency and design of high-frequency
surface hardening installation. Discussed the numerical modeling and optimal control

of high-frequency surface hardening process.



LEJW U 3AJJAYU JUCHUATIIMHEI

1. U3yyeHrne COBPEMEHHOM TEXHUKUM M TEXHOJOTMHU BBICOKOYACTOTHOU IIO-
BEPXHOCTHOM 3aKaiKd. ¥ MEHHE MCIOJb30BaTh [OJy4YEeHHbIEC 3HAHUS Ha IIPAKTHKE.

2. ®opMupoBaHWe U TPUOOpPETEHHWE HABBIKOB UYHCIEHHOTO MOACIMPOBAHUS
MPOIIECCOB, BOBHUKAIOIINX IIPU BBICOKOYACTOTHOX ITOBEPXHOCTHOM 3aKaJIKe.

3. OcBoeHHe acMpaHTaMU 3HAHUN TeopeThyeckoil 6a3bl B 001aCTU BBICOKO-

YaCcTOTHOM HOBerHOCTHOﬁ 3aKaJIKhu MallMHOCTPOUTEIIbHBIX I[CT&JIGIZ.

[lepedeHp KOMIETEHIMH, B (POPMUPOBAHUHU KOTOPBIX Y4aCTBYET AUCLUILIMHA,
IpUBEJEH B MaTpHIle KoMIeTeHIuH, npunaraemoit k OOIL

Hacrostimast mporpamMMa cocTtaBieHa Ha ocHoBe «IIporpamMmel KaHAMIATCKHX
9K3aMEHOB 110 UCTOPUH U (rocodun HayKH, NHOCTPAHHOMY S3BIKY W CIEI[MaIbHBIM
IMCLUILUIMHAMY, YTBEP)KICHHOM nprukazoM MuHoOpHayku Poccun ot 8 oxTsa6ps 2007
r. No 274 (3apeructpupoBad MunroctoMm Poccun 19 oxtsa6pst 2007 r., perucTpanyon-

He1t No 10363).



MECTO JUCHUIIJIMHBI B CTPYKTYPE OOIl

HucuuminuHa «Bpicoko4acToTHas IOBEPXHOCTHAsl 3aKallka MAalIMHOCTPOU-
TENBHBIX AeTalei» oTHocuTcs K BapuatuBHOM yactu OOIl. QucuuruirHa u3ydaercs
Ha OCHOBE paHee OCBOCHHBIX JUCIHHUIUIUH Y4eOHOro IJiaHa:

1. «IIpeobpa3zoBanue U HCIONB30BAHHE SIEKTPUUECKON SHEPTUU U DIIEKTPO-
TEXHUYECKON MHpOopMaLum»,

U o0ecrieuynBaeT MOATOTOBKY BBITYCKHOM Hay4YHOU KBaJM(MUKAIIMOHHON paOOTHI

(muccepranyn).



COAEPKXAHME IUCHUIIJINHBI

BBenenue (2 akamem. gac).

ConepxaHue, Lenb W 3HA4€HHE IUCLUIUIMHBI B MOJATOTOBKE aCIUPaHTOB, €€
CBS3b C IPYTMMH JHCLMILUIMHAMUA U IOATOTOBKOW KaHIUAATCKOW muccepraruu. O6-
30p IPOLECCOB TEPMOOOPAOOTKM MAIIMHOCTPOHUTENBHBIX aetajieil. IlpeumyiecTsa
BBICOKOYACTOTHOM TepMuyeckod obpabotku. CoBpeMeHHbIe IPUMEHEHHUs BBICOKO-
4aCTOTHOM ITOBEPXHOCTHOM 3aKaJKU B IIPOMBIIIJIEHHOCTH.

1. UcTopus 3apoxkaeHHs W Pa3BHTHS BbICOKOYACTOTHOH MOBEPXHOCTHOI
3aKajkH (4 akazeMm. Jaca).

Hcropus co3ganus U pa3BUTUS KadeIphl 2IeKTPOTEXHOIOTHIECKON U TIPpeod-
pa3oBaTeIbHOM TEXHUKU. MICTOpHUS 3apOXKIECHUS U Pa3BUTHS BEICOKOYACTOTHOM 110-
BepxHOCTHOH 3akanku. Bxian yuensix CIIGI'DTY «JI9TW» B pa3BuTHe NMporeccoB u
YCTaHOBOK BBICOKOYAaCTOTHOM ITOBEPXHOCTHOM 3akaiku. Polib BBICOKOYAaCTOTHOM 3a-
KaJIKi B puOmmkeHun nodensl B Benukoit OteyecTBeHHOM BoliHe 1941-1945 r.r.

2. TexHOJIOTHS BBICOKOYACTOTHON IMOBEPXHOCTHOH 3aKaJKH MAaIIHHO-
cTpouTeabHbIX AeTasel (30 akagem. 4acoB).

®dusnyeckue OCHOBBI MHIYKLIMOHHOTO HarpeBa. OCHOBHBIE (U3HUECKHE 3aKO-
HBI U SIBJICHUS TIPYU MHIYKIIMOHHOM HarpeBe. [ [pyHIMn BRICOKOYACTOTHOM OBEPXHO-
CTHOH 3aKajku. 3aKOHOMEpPHOCTH HarpeBa. CTpyKTypHbIE€ IpEeBpallleHUs] yriepoau-
CTOH CTallh IIPU BBICOKOMHTEHCUBHOM HarpeBe. CTaTuueckue W JuHamudeckue da-
30BBI€ JUarpaMMBbl keje30 — yriaepol. OxiaxaeHue U CTPyKTypHbIE IPEeBpaILEHUs
npu oxnaxaeHud. Hanpsbkenus u aepopmanyn. OTIyCK 3aKaJIEHHBIX U3JENHM.

3. OcHOBBI pacyeTa YCTAHOBOK BBICOKOYACTOTHOHN NMOBEPXHOCTHOH 3aKaJl-
kH (20 akageM. 4acoB)

CocraBHbIE YaCTH YCTAaHOBKHU. THIOBBIE KOHCTPYKIIMM WHAYKTOPOB IS IIO-
BEpXHOCTHOM 3akaiku. OnpeneneHue 30Hb HarpeBa. Beibop gactorel. Hanpsokenue
Ha WHIyKTOpe. PacyeTHple mapaMeTpsl UHAyKTOpa. Pacyer mHaykTopa. Pacuer mox-

BOOAIIMX IITHH. HpI/IMCHeHI/Ie MarauToIipoBOAOB. OXJ’I&)KI[CHH@ HHAOYKTOpA.



4. YUncienHoe MoAeHPOBAHHS H ONTHMAJIbHOE YNPABJEHHSI IPOLECCOM

BBICOKOYaCTOTHOH MOBEPXHOCTHOM 3akajku (50 akajeM. 4acoB)

OcoOeHHOCTH YHCIIEHHOTO MOJEIHPOBAHMS BBICOKOYACTOTHOM ITOBEPXHOCT-
HOM 3aKaJiki. YucrneHHas MOAENb 3JEeKTPOMAarHUTHBIX TpoieccoB. YucieHHas Mo-
JeJIb TEIJIOBBIX IIPOLIECCOB IIPH Harpese AeTanu. YucieHHas MOJeb TeTUIOBBIX MPOo-
LIECCOB IIPU OXJIAXKIEHUU. YuciaeHHas MOJeNb CTPYKTYPHBIX MpPEeBpaIlleHU B CTalIH.
MeTonas! ONTUMaNBHOIO YIIPaBJIEHUs MIPOLIECCOM BBICOKOYACTOTHOM 3aKaJIKH.

3akarouenue (2 akajem. Jyaca)

O06o061eHue TeKIMOHHOro MaTepuana. [logBeaeHne uToros.



YYEBHO-METOANYECKOE OBECIIEYEHUE INCHUITJINHBI

IlepeyeHb OCHOBHOI U 10MOJIHUTEIbHON y4eOHOI JIuTepaTyphl,

H606XOI{HMOﬁ JJIA OCBOCHHUSA JTUCHHUITJIHHBI

HasBanue,
o6ubnuorpaduueckoe onvcaHue

CemecTtp

K-Bo 3K3.
B OUOJI.

(na xad.)

OcHoBHas uTEpaTypa

TeopeTnueckrie OCHOBBI ¥ aCTIEKThI
AIEKTPOTEeXHONIOrui. PU3ndecKre NPUHLUIIBI U
peanuzanus. MaTeHcuBHBINA Kypc OcHOBEI [. Yueb.
nocobue / Anudepos AWM., baake 3., baprnuk /1.,
[Naynun C.A. u ap. // C116.: Uzn-so CIIOI' OTY
«JIDTW», 2013. 359 c.

20 (10)

Mcrouynuky nmuTanus. MareMaTrudeckoe MOJeTHpo-
BaHHe U onTUMU3aIus. MIHTeHCHBHBINA Kypc OCHOBBI
II. YueOHoe nocobue. / baake 3., baprnuk /., Hoie-
ra /1., Jlymu C., u op. // CI16.: U3n-Bo CIIGI' DOTY
«JI9TN», 2013. 324 c.

20 (10)

TeXHOJIOrHHM WHIYKITMOHHOTO Harpesa. MHTeHCHB-
Helid Kypce Cnenmanuzanus 1. / Anudepos AU, baa-
ke O., baprimux I., 'amynun C.A. u ap. // C116.: U3n-
Bo CIIOI DTY «JIDTW», 2013. 172 c.

20 (10)

[apesckuii B. B., 3no6una M.B., I'anynun C. A.
Teopus TETIONPOBOAHOCTH NPU UHAYKIIMOHHOM Ha-
rpeBe. AHAIUTHYECKOE TIpeACTaBIeHNe: Y. II0Co-

oue. CI16.: U3a-Bo CIIGI DTY «JIDTW», 2009. 64 c.

38 (12)

WHAyKTOPHI TSl MHAYKIHOHHOTO Harpesa /
A.E. Cnyxouxkwii, C.E. Peickun. JI.: Dneprus, 1974.
264 c.

80 (2)

I[OHOJIHI/ITCJ'IBHEUI JIMTeparypa

UwucrieHHbIe METO/bl B TEOPUH UHIYKIIMOHHOIO
HarpeBa: MoHorpadus / B.b.Jlemunosny,
@& .B.Umunenxko. — CII6.: Texnomur, 2008. 249 c.

48 (3)

VY cTaHOBKH HHAYKIIMOHHOTO Harpena: y4eo.
nocobue mist BY3o0B / A.E. Ciyxouxu#,

H.A. Ilasnos, A.B. bamynep. JI.: DHeprousaar,
1981. 328 c.

24 (3)

A.Jl. CBeHUaHCKUI. DIIEKTPOTEXHOJIOTUIECKHE

IIPOMBIIIIEHHBIE YCTaHOBKH, M.: DHeproaroMusaar,
1982.

74 (6)

3aB. OTIEI0M Y4eOHOU JTUTEpaTyphl /ﬂ/%l' .B. Kucenena
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Ilepedyenn pecypcoB HH(POPMAHOHHO-TEIEKOMMYHHKAIMOHHOM CeTH

«I/IHTepHeT», HCIIOJb3YEMBbIX IPH OCBOCHUHU THCHHUIIJIHHBI

Ne ONEeKTPOHHBIN azipec
http:// www.interm.su
2 | Tlaker nyisg MoaenupoBaHus anekTpoTemioBelx nosei Elcut (http://elcut.ru/)

IIporpamma 11 MOAENMPOBaHUS dJIEKTPOMArHUTHBIX nojed FEMM
3 .
(http://www.femm.info/)

HMHbopMallMOHHBIE TEXHOJOTHH (OINepalliOHHbIE CHUCTEMBI, IPOrPaMMHOE
oOecriedyeHre oOIIEro ¥ CHEIMaTN3UPOBAHHOTO Ha3HA4YeHUs, a Takxke WHGOopMaIu-
OHHBIE CIIPABOYHBIE CHCTEMBI) W MaTepHallbHO-TeXHHUYecKas 0a3a, HCIOJIb3yeMEble
IIPH OCYIIECTBICHUN 00pa30BaTENBLHOrO Ipoliecca M0 AUCIUIUIMHE, COOTBETCTBYIOT
TpeboBaHUsAM (efepallbHOTO TOCYAapCTBEHHOIO 00pa30BaTeIbHOIO CTaHJapTa BbIC-
mero oopa3oBaHusl.

Onucanne HHGOOPMAIIMOHHBIX TEXHOJIOTHH U MaTepHaTbHO-TEXHUYECKOM Oa3bl
npusefeHo B Y MK/I nucuuniavHel.

KonkpeTHble GOPMBI U MPOLEAYPHl TEKYIIEro KOHTPOJIS 3HAHUN U IPOMEXY-
TOYHOM aTTECTAlMM, a TAK)Ke METOIUYECKHE YKa3aHUs JJIs 00ydaromuxcsi o caMo-
CTOSTENILHOM paboTe TpU OCBOEHUH AucUUIUIH (conepxkamuecs B OOIT) nosoasaTcs

J0 CBEACHUS o6yqa}om1/1xc51 Ha IEPBOM 3aHATHH.
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