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1. BinHOBJIEHHS IHCTPYMEHTY [J1s1 FapsI90ro 00'€MHOT0 IITAMITYBAaHHS €JIEKTPOLIAKOBUM HaIlJIaBIEHHSIM

HEKOMIIaKTHUMU MaTepianaMH.

2. Recovery of the instrument for hot volumetric forging by an electroslag surfacing with noncompact materials.
5742

Pedepar:

1. Incepratis npucBsYeHa pillleHHIO IPO6IEMU CTBOPEHHS HA OCHOBI €JIEKTPOILIAKOBOr0 NpoLecy e(eKTUBHOI
TEXHOJIOTIi HallJIaBJIeHHS 3HOLIEHOTO iHCTPYMEHTY [1JIsl TapsiY0ro 06'€MHOr0 MITaMITyBaHHS, 3a6€311e4€HHs] BUCOKOI
eKCIulyaTaliliHoi CTiMKOCTi i Ha#iMHOCTI LILOTO iIHCTPYMEHTY, a TAKOX 3HIKEHHS Oro cobiBapTocTi. BuBueHO
METaypriiHi i TEXHOJIOTIYHI 0COOJIMBOCTI €J1IEKTPOLIIAKOBOTO HAIJIABJIEHHS MITAMIIIB i3 32aCTOCYBaHHSIM
HEBUTPATHUX IpaiTOBAHUX €JIEKTPOiB i IPUCAIKyBaHHS B IIJIAKOBY BaHHY HEKOMITAKTHUX MaTepiasiB, 30Kpema
cTpyxku cranu SXHM. ExcriepuMeHTasbHO i METOIOM MaTeMaTUYHOT0 MojeoBaHHs npouecy EIITH HM
HEBUTPATHUMM €JIEKTPOIAMU YCTAaHOBJIEHO, 1O 17151 320€3I1€UYEeHHS IBUAKOTO MifII7IaBJIeHHS [1I0BEPXHI IITAaMIIIB
BEJIMKO] IJIOMI| LIl MpolieC HeOOXiHO BECTH, BUKOPUCTOBYIOUM ITUTOMY NOTYXHicTb (150...180).104 Bt /M2,

3a0e3revyody rpasiieHT Temreparyp 1o ix BucoTi He MeHu 300C /cM. 3a 10IIOMOro po3po6sieHoi MaTeMaTU4HOI



MOJeJli TOKA3aHo, IO NPOLECH PyXY i IJIaBJI€HHS Pi3HUX BUJiB HEKOMIIAKTHUX MaTepialiB (CTPY>KKa, Apiod, ciuka
IpOTY) y IIJIAaKOBiH i MeTaseBiil BaHHax rpu EIITH HM maioTs ckiagHuil i 6araTocTafiiiHui xapakTep, IpU4oMy
BUpilIaJIbHY POJIb Y HUX IPAIOTh MEXXi N0y ¢a3 MoBiTps po3IJiaB MIaKy i po3IJiaB MJIaKy-po3IliaB MeTany. Ha
LIMX MEKax 32 PaXyHOK CUJI IOBEPXHEBOIO HATATY BiZj0yBA€ThCS 3aKPillJIeHHs: YyacTUHOK HM, ix HarpiBaHHs i, y
3aJ1€KHOCTI BiJ] po3MipiB i popMu, YaCTKOBe 41 IOBHE PO3ILJIaBJI€HHS. PO3paxoBaHO TEIJIOBUI 6ajaHC MIPoLeCy
EIIIH HM i Bu3HauYeHa ONTMMaJIbHA MAaCOBA MBUIKICTh I0JA4i YACTUHOK HEKOMIIAKTHUX Martepiaiis - 0,3...0,7

KT /To[ Ha 1KBT NOTY>KHOCTI, 110 NiIBOOUTHCS. Pe3ysibTaTh IPOBENEHUX AOCIiIPKEHD i PO3POOOK JISATJIU B OCHOBY
HOBOI TeXHOJIOTii BigHOBIeHH: wTtamIiB EIITH HM. Y po6oTi cpopmyibOBaHi OCHOBHI BUMOTH [I0 YCTaTKYBaHHS IJIs1
EITH HM, mwo 6y BUKOPUCTAaHi [IpY IPOEKTYBaHHI YCTAHOBOK [1JIs1 HAIJIaBJIEHHS Ta OCHAIleHHS . BripoBamkKeHHsI
HOBOi TexHosorii Ha AO "Pocrcenpmam” (PQ) i BAT"ToKMaKChKMI KOBaJIbChbKO-IITAMITyBaIbHUM 3aBo" (YKpaiHa), fe
OyJii CTBOPEHI Ccreliani3oBaHi IiIsHKY, 103BOJIAJIO IPAKTUYHO LIIJIKOM BUKOPHUCTOBYBATH [J1s1 HAIJIABJIEHHSI
BiIXO[M iHCTPYMEHTAJILHOTO BUPOOHUITBA (CTPY’KKA, 3HOIIEH] ITAMIIX Ta iH.), IiIBUIMIXATY CTIKiCTh ITAMIIIB y

1,5...3 pa3u pu 0HOYaCHOMY 3HMKeHHI cobiBapTocTi Ha 30 %.

2. The thesis is dedicated to a solution of a problem of creation of effective technology of surfacing of the worn
instrument for hot volumetric forging on the basis of electroslag process, provision of high operation stability and
reliability of this instrument, and also decrease of its cost price. The metallurgical and technological features of an
electroslag surfacing of the worn dies with applying of non-consumable graphitized rods and additives of
noncompact materials in a slag pool, particularly shavings of steel 5XHM are learnt. It is established experimentally
and by mathematical modeling method of ESS NM process by non-consumable rods, that for provision of even
heating of a surface of a wide area die, the process must be carried on using power density (150...180) 104 W /m2,
providing a temperature gradient on height of surfacing billet not less than 30 oC/sm. With the help of a designed
mathematical model it is shown, that processes of move and melting of different types of noncompact
materials(shawing, fraction, wire chaff) in slag and metal pools at ESS NM have complex and multiphase nature,
and the main role in them is played by demarcation boundaries of phases air - melt of slag and melt of slag - melt
of metal. On these boundaries at the expense of forces of boundary tension takes place anchoring of fragments of
noncompact materials, their heating and, depending on the sizes and shape, partial or full fusion. The heat balance
of process ESS NM is counted and the optimal mass rate of feeding of fragments of noncompact materials -
0.3...0.7 kg /h with 1 kWt of power input is determined. Results of the held studies and developments are put in a
basis of new technology of recovery of dies by ESS NM. The basic requests to machinery for ESS NM are
formulated in paper, which was used at designing of surfacing equipment and hardware. An inculcation of new
technology at joint-stock company "Rostselmash" (Russia) and "Tokmak forging and stamping work" (Ukraine),
where the specialized sites were created,allowed to almost completely utilize wastes of tool production for a
surfacing (shavings, worn dies etc.), to increase stability of a dies at 1.5...3 times with simultaneous cost reduction
near 30 %.
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