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Kaxnplii mabopaTopHBIi pe3yjbTaT HECET Oompee-
JICHHYI0 MH(GOPMAIIUIO, CIIJ0BATEeIbHO HAaM HEO0X0AUMO
JIOKa3aTh Ha TEXHOJOTMYECKOM YPOBHE UTO MOJydaeMmast
HHGPOPMALIUS TOCTOBEPHO OTPAXKAET COCTOSIHUE (DYHKI[HH
opraHa WM TKaHH, a HA JUArHOCTUYECKOM YPOBHE, YTO
HCCIIeAyeMbIil aHAUT HAXOMWUTCS B TIPUYNHHO-CIIE/ICT-
BEHHOH CBSI3M C TPENIojaraeMoil MaTolIoTHel, TO ecTh
HCTIONB3YeMBI TecT crenuduuer. llenapio HacTosIeH
paboTHI SBUIIOCH OTIpeNeeHne JINIHIHOTO oOMeHa y yc-
JIOBHO 3[IOPOBBIN JIFOJICH, B TOM YHCIIE, U IPOQIIAKTHIC-
CKHX 00CIIeJOBaHMUSIX.

Bce uccnenoBanusi ObuIM MPOBENIEHBI HA 0aze KIH-
HUKO-JTMaTHOCTHYECKON  1ab0OpaTopuu  PErHOHAIBHOTO
neHrpa Jlerobepexbs O6u r.Hsrans. Bee uccnenoBanus
MPOBOIMIIUCH YHU(DUIIUPOBAHHBIMA METOJIAMHU, PE3YJib-
TaThl BbIJAaBaNUCh B cucteMe «CHU». Jlns mpoBeneHus
HCCIIeAOBAaHUNA W 00pabOTKH PEe3yNbTaTOB MBI MCIIONB30-
BaJ M  aHANUTHYECCKYyl0 cucteMy QupMmbel  bexman
SINCHRON CX® 4PRO. Cucrema mpencrapisieT co0oi
MTOTHOCTRIO ~ aBTOMATHU3MPOBAaHHBI  MEKPOIIPOIIECCOD,
KOHTPOJMPYIOIIUI MPON3BOIBHEIN BEIOOP XHMHYECKOTO
aHanmm3aTopa. [Ipn ycrmoBHr mporpaMMUpPOBaHUS TTOJTHOTO
MPOU3BOJILHOTO BHIOOpA JAaHHBIX B COYCTAHHU C YHU-
KaJbHO CKOHCTPYHPOBAHHBIM ONTHYECKUM YCTPOHCTBOM,
JIOCTUTAETCs] BO3MOXKHOCTh OTPE/IENICHNs] KOHEUHOW TOY-
Kd, KUHETUKHA. Kpome BBINOJHEHUS PYTHHHBIX 3a]1ad,
MpeHa3HaueH Ui OIpeNeJeHUs] TepareBTUYECKUX Jie-
KapCTBEHHBIX CPEJCTB, HAPKOTHKOB U AJIKOTOJIS, a TaKKe
HMMYHOTJIOOYIIMHOB, JIMMUAOB W TIHKO3HIMPOBAHHOTO
reMOTJI00MHA B JIIOOBIX COYETAHMSAX Ha OJHOM IIOJHO-
CTBIO aBTOMAaTHYECKOM arlapare.

[To 3HaYeHWAM KOHIIEHTPALMU CTAHAAPTOB B COOT-
BETCTBHH C TMONYYCHHBIMH 3HAYCHHUSMHU ONTHYECKOU
IUIOTHOCTH aHAJIHM3AaTOp PACCUUTHIBAET KaTHOPOBOUYHYIO
KpUBYI0. B Tex ciydasx, KOrjja MMEETCsS TOJBKO OJHA
CTaHJApTHAs KOHIICHTpAI[WsI, B Ka4eCTBE BTOPOU TOUKH
HCIONB3YyeTCs Havano koopauHat. KamuOpoBouHast Kpu-
Basi 3alIOMUHAETCS B YCTPONCTBE aHANIM3aTOpa U B Jaib-
HellieM, rmpu paboTe ¢ TOH Ke cepueld peakTHBOB HET
HEOOXOIUMOCTH H3MEPSTH CTAHIAPTHI.

KonTpomto moaBepramichk Bce BHIBI HCCIIEIOBAHUN
€XKETHEBHO C HOPMAaJIbHOM M MATOJIOTHYECKOH JTHO(HITH-
3upoBaHHOU ceiBopoTkamu pupm «CORMEY » u «HU-
MAN>», JlaHHBIE aBTOMATHYECKHA 3aHOCWINCH B KOH-
TPOJBHBIE KapPTHI C TOMOIIBI0 KOMITBIOTEPA.

MpbI npoBenu CKPUHMHIOBOE HCCIIEIOBAHHE JUMHI-
HOTO OOMEHA YCIIOBHO 3JIOPOBBIX JKUTelei ropoma. B
rpymniy ooOcnenoBaHHbIX Bouut 550 uyenosek. Konien-
tpato XC wu TI onpenensuin peaktuBamu  (GpupMsl
«HUMAN>» u «CORMEU>» ¢epMeHTaTHBHBIM METOJIOM,
JITIBIT monmyyanu u3 0,5Mi1 CBIBOPOTKH KPOBU METOJIOM
ocaxxaeHust ®BK B mpucyTcTBUM MOHOB MarHusi, 3aTeM
MTOJYYCHHBIA CYIEepHATaHT WCCIIeNOBaln (epMEHTATHB-
HBIM KOJIOPIMETPUIECKHM MeTOAOM. UTOOHI JIydIe opu-
E€HTHPOBAThCSI B OOJNBIIOM 00BEMe WH(POPMAIMH MBI B
CBOEM HCCIICIOBAHUH TPHUMEHWIN MOIYIISAIHOHHBIN TOJ-

X0/, TO3BOJIAIOIIMI PacHpenesIuTh O0OCIECIOBAaHHYIO B
JTAHHOM PETHOHE DPEeINpe3eHTATHBHYI0 BBIOOPKY Hacele-
HUSI HA TIOATPYIIIBI IO YPOBHIO JIMIM/OB, pa3ieisis X Ha
Boicokue (5-10% BepXHHMX 3HAUCHUH B Psily pacrpeserie-
nust), Huskue (5-10% HU3KKX 3HAYCHUIT) U POMEKYTOU-
HBIE, TIPHHUMAEMbIE YCJIIOBHO 3a HOPMY. AHAJIOTMYHBINA
MOJIX0/1, IPUMEHEHHBIN IpH onieHKe ypoBHA XC B Ipyrux
BO3PACTHBIX TPYIIIAX MYXKYNH U JKEHIIHH, JIaJl HECKOJIBKO
otTiuuaroiue nanueie. Eciu y sxenmuH B Bo3pacte 30-39
net cpenuuit yposenb JIIIBII pasen 1,35mmons/a, 10 y
MyX4uH 3TOro Bo3pacta 1,AmMmoins/m. Torma Kak peko-
mennyemass Hopma JIIIBII s skeHIIMH cocTaBisieT OT
1,42vmorb/1, a quis MmysxanH 1,16MMous/ .

Nwmerorca pgannele, yto JIIIBII 3axBaTbiBast OKHC-
nenHsle Gopmbl XC u scTepuunupys UX ¢ MOMOMIBIO
JIXAT, BHINONHSIOT CBOEOOpa3HYIO0 CKIBEHIKEP-PYHK-
LU0, 4, UMEHHO, OCBOOOXIAIOT KJIETKH OpPraHu3Ma OT
OKHCJIEHHBIX TOKCHYECKHX CTEPHHOB. TO €CTh KOHIICH-
tpauus JIIIBII 3aBucur ot aktuBHocTH JIXAT, xotopas
CHUHTE3MpYEeTCsS B IEYCHU. A, YUUTHIBas BBICOKYIO pac-
MIPOCTPAaHEHHOCTh 3a00JIEBAEMOCTH OIHMCTOPXO030M, JIU-
GWLI000TPHO30M U IPYTUMHU TeIBMHHTO3aMHU B JaHHOM
pEervoHe, MOXXHO NPEANOIOKUTh YTO Yy OOJBIIMHCTBA
o0cIeI0BaHHBIX HapyIICHb! (DYHKIMM IEYCHH, T.C. CHH-
te3 JIXAT u apyrux TUMONATHYECKUX (EPMEHTOB IIPO-
UCXOJIUT HE B ITOJITHOM 00BEME.

Ob6pamaer Ha ceOst BHUMaHHE TOT (akT, YTO B TPYII-
me MmyxunH 40-49 netr peructpupyroTcs 0ojee BBICOKHE
nokasaTtenyu KoHHeHtpamuu OX, 4To yKa3plBaeT Ha yBe-
nyeHne koddduienTa aTeporeHHOCTH, CKOpee BCero 3a
cdyeT HeBbICOKOI koHmeHTpauuu JIIIBII. Ananoruussie
uccienoBanuss ObuiM mpoBeneHbl B Caskr-IlerepOypre
A.H.Kmumoseim 1 H.I.HukynpueBoit B 2000 ronay. AHa-
JU3UPYs TOJydEeHHbIE JaHHblE MOXKHO CHeJaTh BBIBOJ,
yro B nomyJsinun Myxuud 30-39 jer r.Hsranp KoHueH-
tpamus OX y 50% cocraBiseT MPaKTHUECKH HIEab-
HyI0» KOHLEHTpanuio, toraa kak B Cankrt-IlerepOypre
TaKyl0 K€ KOHIEHTPALHUIO MOXXHO HaOMI0JaTh TOJIBKO Y
10%.

W3 Bcero BBIIECKA3aHHOTO MOXKHO CIETATh 3aKIIO-
YEeHHE. ¢ M3MEHEHHEM TEepPUTOPHATBLHO-IKOIOTHIECKUX
YCJIOBHI W3MEHSIOTCS M MOIYJISIIUOHHBIE HOPMBI JIMITH-
JIOB, KaK B CTOPOHY CHIDKECHHUS, TaK U B CTOPOHY ITOBBI-
LIEHUS W 4YTO TMOJYyYEHHBIE B IPOILIECCE HCCIIEIOBAHMS
BEJIMYMHBI MOXKHO WCIIOJb30BaTh KaK YCIOBHO <«HOP-
MaJIbHBIe».

HOJYYEHHUE HOBBIX METAJIJIMYECKHUX
MATEPHAJIOB C TOBBIIIEHHON
N3HOCOCTOMKOCTBIO
Yymanos U.B.

Qunuan IOV Oxcno-Ypanvckuil 2ocydapcmeenvill
YHUGepcumem, 3namoycm

OpHUM U3 NMEPCNEeKTUBHBIX NMyTeH yBEIHMUEHUS Me-
XaHUUYECKHX XapaKTEPUCTHK, a TaKKe CPoKa CIyXObI HM3-
Jlenuil sBIIAETCA MPUMEHEHHUE CTajlel U CIUIABOB C BBICO-
KO KOHCTPYKTHUBHOW NpOYHOCThIO. Ha coBpeMeHHOM
JTamne AaHHas MpoOiieMa permaeTcsl ABYMsI MyTSMH: H3T0-
TOBJICHUEM PEXYIIUX JJIEMEHTOB HMHCTPYMEHTa METO-
JlaMM TOPOHIKOBOM METAIUIyprMH U COBEPILIEHCTBOBA-
HHEM TIPOU3BOAMMON HMHCTPYMEHTAJIBHOH OBICTpPOpEXy-
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el CTany TpaguInOHHBIMU criocobamu. [Ipu ncmons3o-
BaHWM >JIEMEHTOB ITOPOIIKOBONH METaJUTypTHH OCHOBHAsS
TPYZHOCTD 3aKJIIOYaeTCs B OTCYTCTBHM BO3MOXKHOCTH
MIPOTIPECCOBATh M3/ENUs 3HAUUTEIBHBIX pa3Mepos. JlaH-
HOE OOCTOSITENIECTBO U SBIAETCS CICP)KUBAIOIINM (haKTo-
pom. IIpu coBepuIEHCTBOBAHUM TPAJUIIMOHHON 3JIEKTpO-
IUIaBKH, HALIpUMeED, JIErMpOBaHKe ObICTPOPEKYIIEH cTaiu
a30TOM, BO3MOXKHO YBEJINYEHHE CTOWKOCTH W3TOTOBJICH-
HOTO M3 Hee MHCTPYMEHTA, HO JI0 OIpPEAEICHHbIX 3Haye-
Huil. Kpome Toro, nerupoBanue a3oToM CJIO0XKHBII U MHO-
TOTPAHHBII MpoLece.

Ha namr B3rsan HanOGousbimit 3G QeKT yBeauueHus
CpOKa CIy)XObI OBICTPOM3HAIIMBAIONINXCS JeTaned Ma-
IIMH, MEXaHW3MOB, a TAaK)K€ MHCTPYMEHTa BO3MOXKCH 32
CYET MOBBIMICHNS TPOYHOCTH MCKYCCTBEHHO BBEAEHHBIMU
BTOPUYHBIMU (pazamu.

JlucnepcnoHHBIE BBIJICNICHNST BTOPUYHBIX (a3, KOTO-
pble 00BIYHO (OPMHUPYIOTCS B CTPYKType NpH pacrajie
NePECHIICHHBIX TBEPIBIX PACTBOPOB, MPEHSATCTBYIOT JBH-
KEHUIO TUCIIOKaMK. [JaHHOE 00CTOSTEIbCTBO OKa3bIBAET
npsiMoe BIIMSIHUE Ha ynpouHeHue. Kpome Toro, 4acTuiisi
BTOPUYHBIX (a3 B CTaJsIX ONPENEINSIOT pa3Mep (GeppuT-
HOTO M ayCTEHWTHOTO 3€pHa, THUIl, IIOTHOCTh, XapakKTep
pacrpesneneHus 1e(eKTOB KPHCTAUIMIECKOTO CTPOCHHUS.
IMocmennue MoryT paccMaTpuBaThcs KakK KOCBEHHBIC
(haxTOpHI, BIUAIONINE HA YIPOYHEHHE.

IIpumeHenue nis pelieHusl JaHHOM 3a/1aduul cTajled u
CIJIaBOB, 00JTaAAOMNX BBICOKOH NMPOYHOCTBIO M M3HOCO-
CTOHKOCTBIO, Hampumep, P6M5, X12M®, X6B3M,
5X6BM2 u T.1., yBeIMYMBAaET CTOMMOCTh I'OTOBOH MPO-
nykuun. KpoMe TOro, MHOroKpaTHOe INepepe3aHue Juc-
JIOKAIMSIMU KOT€PEHTHBIX BBIICNICHUH TPUBOAUT K TOMY,
YTO OHHM CTAHOBSATCS TEPMOJMHAMHMYECKH HECTaOHIIb-
HBIMH, YTO NPUBOJMT K UX PAacCTBOPEHUIO B MaTpHUIE U
00ycliaBIMBaeT MOSBJICHHE 30H pa3ylpOYHEHHsI, KOTOpbIE
CHIDKAIOT TIPOYHOCTH cIriaBa. HeoOXoanMo OTMETHTh
crenyromui Gaxr. JJucrepcHoOHHO-yIPOYHEHHBIE CTAIN U
crnassl nipu (0,6...0,7) T, GBICTPO TEPSIIOT MPOYHOCTH
TaK Kak MPOTEKAaI0T MPOIECCHl KOATYJISIUNA U YaCTHIHOTO
pacTBOpEHHs AUCHEPCHBIX (as.

B mocnennue rompl mpobieMe YHpOYHEHHS JHTEH-
HBIX CTajJell M CIUIABOB ITyTEM BBEJCHUS TYTOIUIABKUX
YaCTUI[ B XUIAKAW WIM KUAKOTBEPABIA pacIuiaB yness-
ercss Oonblioe BHMMaHuWe. MccienoBaHusi IOKa3bIBAIOT,
YTO BBEICHUE PA3IMYHBIX TYTOIIABKUX YacTHI (OKCHIOB

Al,O3, TiO,; HepactBopumbix metauioB Mo, W, Ti, Nb;
tyromaBkux kapounos TiC, VC, WC, NbC), nonoxu-
TEJNBHO BIMAIOT HA (PU3HYECKHe CBOICTBA CcTalel U CIUIa-
BOB.

Haubonpmmii mMHTEpEC MPEACTAaBISIET HCIOIB30BA-
HHUE B Ka4eCTBE BTOPUYHEIX (ha3 — KapOWUIOB, HUTPHUIOB
U KapOOHUTPHUJIOB TaKMX JJIEMEHTOB, KaK THTAaH U HHUO-
6uii. CJI0)KHOCTh HCIIOJb30BAHUS BTOPUYHBIX (Da3 3aKITO-
4yaeTcsl B 00eCIeueHH PaBHOMEPHOIO UX paclpeeaeHus
B CIIUTKE, TaK KaK OHHM OONaJar0T MEHbIICH yAeIbHOM
IUIOTHOCTBIO, Ye€M MeTajl, MOJBEpraroIluiics ympouHe-
HUIO (MOAU(DUIIPOBAHHIO).

AHanm3 WCCIEeIOBaHUN TI0 TPUMEHEHHUIO (PH3HUKO-
MEXaHUYECKUX METOJIOB 00pabOTKH paciuiaBoB (MexaHu-
YecKoe 3aMelInBaHue, o0paboTKa YIbTPa3BYKOM, OCaXK-
JICHHE B OJIEKTPUYECKOM TI0JI€) CBUJETEIBCTBYET O HE
CcTaOMIIBHOCTH TONy4aeMBIX pe3yibraToB. Hamboiee a¢-
(eKTHBHO BBECTH TBEPABIC TONHUINCIIEPCHBIC, TYTOILIAB-
KM€ YaCTHULbl B JKUIKUN METAITIMYECKUM pacIulaB IpU
pa3iMBKE MOXHO, €CIM M3MEHHUTh HampaBiieHHe (poHTa
KPHUCTaJUIM3alMHU, YTO JOCTUTAETCsl BBITSATMBaHUEM (GOp-
MHUpPYEMOIl 3aroTOBKM B OOpaTHOM HAaINpaBJICHUU ACHUCT-
BUIO T'PaBUTALIOHHBIX CWI. JTO o0ecreYnBaeT paBHO-
MEpHOE paclpenelieHine MOIU(PHUKATOPOB II0 (QPOHTY
KPUCTaJUTH3AINH, 4, CIECIOBATENHFHO, H B (POPMHPYEMOM
cmutke. Kadenpoit «O6mass metamryprus» FOxHO-
VYpanbpcKoro rocymapCTBEHHOTO YHHBEPCHTETa, COBMeE-
ctHo OAO «3MK» paspaboTraHa W H3TOTOBIIEHA MPO-
MBIIIUIEHHAS YCTaHOBKA ISl MOAM(DHUIIMPOBAHHS 110 BBIIIIE
W3JI0KEHHON TexHoJIoruH. J[aHHas yCTaHOBKa MO3BOJISET
yIepKUBaTh 3arotoBky 710 10 TOHH ¥ 00eCHeYnTh BHITS-
ruBaHue (opMHUpPYEMOro CIUTKa BBEPX CO CKOPOCTBHIO
0,1-1,0 M/MuH, YTO BIOJIHE YKJIAJBIBAETCS B PACUETHBIE
apaMeTpsl.

Ha paspaGotanHoii u coOpaHHON yCTaHOBKE OCYIIIe-
CTBJICHA CepHs ONBITHBIX PAa3JIMBOK cTamu Mapku Y 7. Ilo-
nydensl nutas (auam. 300 MM,) ¥ monas 3aroroBka (Ha-
pyxubiit iuam. 300 mm, BHyTpernuii 240 mm) maccoii 0,5
u 0,4 TorHBI. VccnenoBanns KadecTBa METaJlIa MOKa3ao,
YTO OTBITHBIC 3aTOTOBKH WMEIOT OoJiee TUIOTHYIO CTPYK-
Typy TIO BCEH BBICOTE€ B CPAaBHCHHHU C JIHUTHIMH 3arOTOB-
KaMH, TOJyYEHHBIMH Ha KJIACCUYECKOH, BEPTHKaJbHOMN
MHJI3. MexaHn4yeckue HCHBITAHUS IPEACTABICHB B
Tabn.1

Taoauna 1. Mexanndeckue cBOMCTBA CTAIIM MapKhA Y 7 ¥ OIBITHOIO MeTajljIa

Mapica CocrosiHue Mecto | St, kre/mm? SBr | do% y,% | HRC
Cranu Kre/MMm Kre M/cm
V7 3 JedopmupoBannas +t1/0 ¥, 90,0 110,0 ¥, 7 30 52
(MCXOmHBII)
1A 90,3 80,6 0,4 0,8 Ya 53
V7+ 0,16%TiC Tras + /o 2A £ 104,0 0,5 0,9 E 54
(onBITHBI#) 1y 110,2 111,2 0,4 0,8 3, 54
2y 3, 1231 0,4 0,8 3, 55

Bce 00pa3ibl ObUTH MTOJBEPTHYTHI TEPMUUECKON 00-
pabortke: 3akanka (temmneparypa 800-820°C, oxiaxjmaro-
mas cpeaa — Bona) u ormyck (remmeparypa 300-320°C,
BBIZICP)KKA IPU TeMIIepaType OTIycka W IOCJeIyronee
OXJIaXIICHUE Ha BO3IYyXe).

UccnenoBanus yaeiapHOM paboThl u3Hoca (OTHOIIE-
HUE MPOU3BEJICHUS CPeIHEH CUIIBI TPEHUs Ha JUIMHY IIyTH
K yObLIM Macchl 00pasiia) npeICTaBiIeHo B Tad. 2.

Pacnpenenenne kapOMIOB, HUTPHUAOB M KapOOHUT-
PHIOB M3y4aloCh Ha MHUKPOIIIH(}AX ¢ PasIMIHBIX TOPH-
30HTOB CIHUTKa Ha Mukpockone MMUM-10 mpu yBemnmue-
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Hun 630 pa3. AHanHM3 MONyYeHHBIX Pe3yNIbTaTOB CBHE-
TENbCTBYET O PaBHOMEPHOCTH pacmpeneiieHus (a3, Kak
TI0 BBICOTE, TAK M 110 CEYEHHIO 3ar0TOBKH.

Takum oOpa3om, oONBITHAs pa3iMBKa MOKa3aja
NPUHIHUIHAIEHYI0 BO3MOXXHOCTH ITPOMBIILUICHHOTO MOJTY-

4YCHHUA MCTallia, prO‘IHéHHOFO HCKYCCTBCHHO BBEIEH-
HbIMHU BTOPUYHBIMU (I)aSaMI/I, 4TO 00eCIeunso BBICOKYHO
H3HOCOCTOMKOCTb.

Ta6auma 2. YaenapHas H3HOCOCTOUKOCTh PAa3JIMYHBIX MApOK CTaJicli B 3aBUCUMOCTH OT PEKUMOB TEPMHUECKOU 00pa-

00TKH
Pa6ota usnoca, Jlx/mr u tBéprocts HRC
M 3akalika B 3akalika B 3akaika B 3akalika Ha
apka crajau Cocro- be3 Tepmo-
- oBpaboTiu Maciie mpu Macjie Ipu Macje npy | BO3AyXe MMpu
980°C 1040°C 1080°C 1150°C
DU 107(40X10C2M) Kp. 40 3,40 5,23 578 7,13 6,56
110X18M-111* Kp. 40 3,20 — 5,88 6,60 6,18
VY7 (ucxomHblif) Jlurast — 4,89 - - -
Y7+ 0,16%TiC(ombITHBI#) Jlurast — 3,76 - — -

* amainor crasueit 440C mo ASTM A 276-90a (AMepuKaHCKHii CcTaHIapT)
1. 4125 X105CrMo17 mo EN 10088 (Esporeiickuii cTanmapr)

SECONDARY REFRACTORY PHASE EFFECT
ON METAL MECHANICAL PREPERTIES
Chumanov I.V.

South-Urals State University, Zlatoust branch

One of promising ways of increasing mechanical
properties as well as hardware lifetime is application of
high structural strength steels and aloys. At the present
time this problem can be solved in two ways: either by
manufacturing cutting elements of tools by the powder
metallurgy methods or by improving shearing high-speed
steel produced by means of conventional methods. When
using some powder metallurgy elements pressing articles
of considerable sizes is appeared to be a mgjor difficulty.
This point has become a restraining factor. When im-
proving conventional electric melting, for instance, a-
loying high-speed steel with nitrogen increasing wear
resistance of the tool made of it can take place but up to a
certain extent. Moreover aloying with nitrogen is a com-
plicated and manysided process.

In our opinion the greatest effect on increasing life-
time of machines, devices and tools wearing details is
possible through enhancing their hardness by artificialy
introduced secondary phases.

Secondary phases dispersion particles that are usu-
aly formed in the structure in the course of over-saturated
solid solutions disintegration prevent dislocation move-
ment. This fact influences directly hardening rates. Be-
sides, secondary phases particles in steels determine the
size of the ferrite and austenitic grain, type, density and
character of defect distribution in crystal structure. The
latter can be considered as indirect factors determining
hardening. Dispersion particle formation can be observed
in most processes taking place under heart treatment.

To solve this problem application of high wear-proof
and hardened steed and aloys, eg. P6M5, X12M®,
X6B3M, 5X6BM2, etc, increases ready-made output cost.
Besides, frequent cutting of coherent precipitation by dis-
location causes their thermodynamic instability. Having
been dissolved in the die they result in the appearance of
unhardening zones, the latter diminishing alloys hardness.
The following fact should be obviously mentioned. The
matter is that dispersion-strengthened steels and aloys

under t°=(0,6...0,7) quickly lose their firmness for coagu-
lation processes and partial dissolution of dispersion
phases take place.

These last few years the problem of casting steels
and alloys hardening by introducing refractory particles
into liquid and solid-liquid meltsis paid great attention to.
The research shows that introducing different refractory
particles (Al,O5; TiO,, oxides; indissoluble metals Mo, W,
Ti, Nb; refractory carbides TiC, VC, WC, NbC) affect
properly physical properties of steel and aloys.

Applying Ti and Nb carbides, nitrides, carbonitrides
as secondary phases is of great interest. However, pro-
viding secondary phase equa distribution in an ingot of-
fers some difficulty for their lesser extent density as com-
pared with the metal exposed to hardening.

Research analysis of applying physical-mechanical
methods in melt working reveals the instability of the
results received. The most effective results in the process
of introducing solid multidispersion refractory particles
into liquid melt when casting can be achieved by forced
crystallization through bar extending oppositely directed
to the gravitation forces action. This allows equal modifi-
cator distribution through the crystallization front and, as
aresult, the whole ingot area.

The South-Urals University chair of fundamental
metallurgy and the Zlatoust steel works have worked out
and produced a full-seale plant for modification under the
know-how mentioned above. This plant permits contain-
ing the 10-tonn feed and ingot extending upwards with
0,1...1,0 m/min speed that meets the calculation indexes.

Experimental Y7 steel casting series were realized at
this plant. 0,5 ton casting (300 mm diameter) and 0,4 ton
rolled hollow (300 mm outer diameter, 240 mm inner
diameter) were produced. The metal quality analysis
shows that the experimental ingots have denser structure
through the basal area as compared with the castings pro-
duces under the conventional technology. Experimental
dataaregivenintable 1.

All the samples were subjected to 800...820 °C heat
treatment (water hardening) and 300...320 °C tempering
(am hour holding and further air cooling). Wear activity
analysisare given in table 2.
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