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TepHOMiNbCHKHIA HAIlIOHAIBHUI TeXHIYHUH yHIBepcuTeT iMeHi IBana I[lymios, Ykpaina

MNPUCTPIA JJIA IHIYKIIXHOIO HATIJIABJIEHHA TOHKOCTIHHUX
GACOHHUX JUCKIB I3 3HATTAM 3A/INIITKOBUX HAIIPYKEHb

AHoTais. 3anpornoHOBaHO KOHCTPYKLIIO IPUCTPOIO JIs IHAYKIIHHOTO HAIJIaBJICHHS TOHKHX
JUCKIB 13 3HATTAM 3aJMIIKOBMX HampykeHb. OmnucaHo OyaoBy 1 mpuHOMI Aii, cdepy
3aCTOCYBaHHA 1 TIepeBaru KOHCTPYKIil nmpucTporo. [TokazaHo M0 CTBOPEHHS TEMIIEPaTypHUX
PEKHUMIB 32 JOTIOMOTOIO JIEKIIBKOX 1HIYKTOPIB 1 IBOX OXOJIOMKYIOYHX TPYyOONpPOBOMIB SKi
pO3TallloOBaH1 HaJ MOBEPXHEIO JMCKA 1 CTBOPIOIOThH CIPUSTIMBI YMOBHU JUIsl 3a0e3NeueHHs ii
3agaHoi opMu 1 po3mipiB. 3aCTOCYBaHHs JAAHOTO MPUCTPOIO J03BOJUTH MIJABUIIUTU SKICTh
HAIUIABJIICHUX JI€Tallell Ta 3HM3WTH DPIBEHb 3AJMIIKOBUX HAIPYKEHb, IO TPU3BOASTH [0
KOpOOJIeHHs JeTajeil Mmicis HalJIaBJIEeHHS 1 TUM CAMHUM YCYHYTH OIEpalil0 pUXTYBaHHA. 3a
PaxyHOK KOHCTPYKIIIl JAHOTO MPUCTPOIO JOCITAEThCS 3HAYHA €KOHOMIsSI €JIEKTPOCHeprii Ta
CKOpPOUY€ETHCS YaC BUTOTOBJICHHSI O/IHI€T IeTalll.

KitrouoBi citoBa: iHAyKINIiHE HATUTABJICHHS, JIUCK, TOPOIIKOIIOAIOHNHN CIUIaB, IHIYKTOP.
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DEVICE FOR INDUCTION SURFACING OF THIN-WALLED SHAPED DISKS
WITH THE REMOVING OF RESIDUAL STRESSES

Abstract. The design of the device for induction surfacing of thin disks with removal of
residual stresses is proposed. The structure and principle of action, scope of application and
advantages of the device design are described. It is shown that the creation of temperature
regimes with the help of several inductors and two cooling pipelines that are located above
the surface of the disk and create favorable conditions for ensuring its given shape and
dimensions. The use of this device will improve the quality of surfacing parts and reduce the
level of residual stresses that lead to warping of parts after surfacing and thereby eliminate
the straightening operation. Due to the design of this device, a significant saving of electricity
is achieved and the time of manufacturing one part is reduced.

Keywords: induction surfacing, disk, powder alloy, inductor.

B cinbcpkorocnogapchKiii TEXHINI 1 B IHIIMX Tady3sSX HApOIHOTO TOCIOAapCTBA
BUKOPUCTOBYIOTh TOHKI CTaJ€Bl JAUCKU TOBILMHOKO 2..6 MM, sIKi HpAIlOIOTh B aOpa3uBHOMY
CEpEIOBHIIII 1 MIIIAI0THCSl 3HAYHOMY 3HOIIYBAHHIO. 3 METOIO IMiJIBUILCHHS iX 3HOCOCTIMKOCTI
1 3a0e3MevyeHHs CcaMOo3arocTPIOBaHHS B TMPOLECl eKCIulyaTalii, ix poOodi moOBEepxHi
3MIIHIOIOTH PI3HUMH METOJIaMH HaIUlaBiIeHHs. HalOoiIbII MMPOKOTO 3aCTOCYBAaHHS OTPHMAB
METOJ 1HAYKLIHHOTO HAIUIABJIECHHS MOPOLIKOMOAIOHUMHU TBEPAUMHU CIUIABAaMU, IKHH J03BOJISIE
3/11MCHIOBATH OJHOYACHE HAILJIABJIECHHS BCl€l 3MILHIOI0UO0T 30HU. O/1HAK, BHACIOK peani3amii
Opollecy HAIUIaBJICHHS BUHMKAIOTh 3aJMIIKOBI HAMpPYXEHHS B TEPMIYHOTO LUKIY
HaIUUIAaBJICHHS, IO 3yMOBIIOE JeQOpMyBaHHsS JeTaneil (IUCKIB), a OTKE 1 3MIHY iX
reOMEeTpUYHUX po3MipiB. ToMy, OJHUM 13 BaXKIMBUX 3aBJaHb 3aJIMIIAETHCS MUTAHHS 3HATTA
3aJUIIKOBUX HAmpyKeHb 1 3a0e3nedeHHs HEOOXimHUX (opM 1 po3MipiB 3MIIHIOIOYUX
neTaneu.

3 miero MeToro Oyi10 po3pobaeHo mpucTpiit [ 1] skuii mpeacrapieHo Ha puc. 1.

BiH cknamaeTsest 3 HepyxoMmoro ctona 1 i HanpssMHOI 2, B po0O0O4y MOBEPXHIO SIKOTO
BMOHTOBAHO TpHU (MOXe OyTH 1 OisIbIIie, 3aJIeKHO BiJ pO3MIpiB JIeTalli) KiJIbIIEBUX IHAYKTOPIiB
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3, 4. 5 3aranpHa MIMPUHA SAKUX BIJMOBIIA€ MUPUHI HATUIABIISIFOYIN 1 HArpiBalo4iid OBEPXHSIM
nerani 6 Iagykropu 3, 4 Ta 5 32 JONOMOTrOI0 BOJOOXOJOKYBAJIBHUX THYYKUX MUIAHTIB 7
yepe3 OJIOK epeMuKaHHs 8 3'e1HaHI1 3 JHKepesioM cTpymy 9.

A-A

Puc. 1 - [Ipuctpiit 1y1st 0IHOYACHOTO 1HIYKIIMHOTO HAIUIABJICHHS JHMCKIB 13 3HATTSAM
3aJIMIIKOBUX HAIPYKEHb

[Tputuckanus aerani 6 10 po6oyoi moBepxHi crosna | 3AiHICHIOETHCS 32 JOMTOMOTOI0
BEPTUKAIIbHO- pyxomoi muty 10, B HIKHROMY TOPIIi SKOi € KinblleBUd ma3 11, mis mogadi
CIUIaBy, a TaKO)X BMOHTOBaHI NpAMOKYTHI TpyOompoBoau 12 1 13, ski 3’e€aHaHi Takox
THYYKHMHU IIJJaHraMd 7 4epe3 OJOK NepeMUKaHHsS 8§, TMOBEpPXHI SKHX JIOTHKAIOThCSA 3
MOBEPXHEIO JeTaii 6 sKi Ciy>kaTh A il OXOJIOMKeHHA micis HarasieHHs. [lnmuta 10 mae
npuBin 14, skuii BCTaHOBJIEHUH KOpCcTKO Ha omnopi 15. Hrwkwii Topens mutu 10, sk 1 podoya
NOBepXHs cTosia 1 MatoTh KOHQIrypawio 00poOII0BaIbHOT TOBEPXHI.

[IpucTpiit mpairoe HACTYITHUM YHHOM. JleTanb 6 BCTAaHOBIIOETHCS HA HEPYXOMHM CTLIT
1. IMicns mporo 3AiHCHIOETHCS 3aCHUMAHHS CIUIAaBY HA HAIUIABJISAIOYY MOBEPXHIO aerami 6.
Bepxus mmra 10 mia giero npuBoay 14 mepemMimiaeTbCss BHU3, MPUTUCKAIOYUCH O BEPXHBOT
YacTUHM JieTalli 6, 1 (iKCyeThesl O HampsAMHIN 2. BMUKaHHAM JpKepena cTpyMy 9 moaaroTh
HaIpyry Ha IHIYKTOpH 3, 4 Ta 5, MICas IIbOTO 3IHCHIOETHCS HATUIABJIICHHS 3 OJHOYACHUM
nporpiBaHHAM 1O BCiii mepudepii 1 MMPHHI HAMIABIAIOUOi 1 HArpiBarouoi IMOBEPXHI.
[IporpiBanHs feTami 3 JOTMOMOTOK IHIYKTOPIB 4 Ta 5 3MIMCHIOETHCA TIPHU O1IBIN HU3BKUX 1
pi3HUX TemImepaTypax (3HWKEHHA ii B CTOPOHY 3MEHILIEHHS pajiyca JeTali) B HOPIBHIHHI 3
TEMIIEpaTypol0  HaIiaBieHHs iHAyKTopoM 3. [Ilicis  HammaBieHHS — 3MIMCHIOETHCS
OXOJIOJDKEHHS JeTali 3a JOMOMOTro0 MPSMOKYTHHX TpyOompoBoaiB 12 i1 13, moBepxHi sIKuX
0e3rmocepeIHhO JOTUKAIOTHCS JI€ MOBEPXHI /eTaii 6 1 B SKUX MEPIOJUYHO ITUPKYIIOE BOJA,
sIKa PEeryJII0eThCs Yepe3 OJI0K MepeMuKaHHs 8.

Heo06ximHo 3a3HaunTH, 110 B TpyOOIpoBoaax 12 1 13 mocTiifHO 3HAXOIUTHCS BOJAA SKa
HEe IMPKYJIIO€ 1 HarpiBa€Tbcs IIiJ] 4Yac HAIUIABJICHHA 3a paxyHOK Terwlonepeaadi 1o
TEMIIepaTypH MOBEPXHI JIeTall, Ika CTBOPIOETLCA TPhOMa 1HAYKTOpamu 3, 4 Ta 5, MOCKUIBKH
noBepxHi TpyOorpoBoniB 12 i 13 3HaxomsaTbes Oe3mocepelHbO B KOHTAKTI 3 MOBEPXHEIO
netani 6. Ilicns HamuiaBlieHHST BUMHUKAEThCS JDKEpeNo cTpymMy 9 1 3a gomomMoror OJoka
nepeMuKaHHs 8 Bojxa mojaerbcss B TpyoOompoBoau 12 1 13 3 Temmeparyporo, piBHOIO
TEeMITepaTypi BOJIM B IHIYKTOPaX JUIsl OXOJIOMKCHHS IeTall MICTs HaIlJIaBJICHHS.

CTBOpEHHS TeMIepaTypHUX PEKUMIB 32 JTOIIOMOTOI0 JEKIIBKOX 1HAYKTOPIB (B JaHOMY
BUITAJIKy TPHOX) 1 JBOX OXOJIO/DKYIOUHX TPYyOOIPOBOJIB CTBOPIOIOTH CIIPUSATINBI YMOBHU TSI
3a0e3nedeHHs 3a/1aHoi (HopMu, po3MipiB, IKOCTI HAIJIABJIEHOI MOBEPXHI, & TAKOXK IMiABUIICHHS
MPOAYKTHUBHOCTI 32 PaXyHOK YCYHEHHS JOJAaTKOBUX ONepariiil.
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