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Pa3pabGoTaHbI HOBBIE aTe3MOHHO-AaKTHBHBIE H3HOCOCTONKHUE 5KapOIPOYHbIE KOMITO3UIIMOHHBIE HATaBoUHbIe MaTepransl KMX
n KMXC, obecnednBaronue CynieCTBEHHOE IMOBBIIICHUE H3HOCOCTOMKOCTH KOHTAKTHBIX MIOBEPXHOCTEH eTanel ropsyero
TpaKTa ra30TypOMHHBIX JBUTaTeNIeil. YCTaHOBIEHO, YTO JOMOIHUTEIFHOE BBEACHHE KapOuia XpoMa B CILIaB Ha OCHOBE TBEPOTO
pactBopa kobanbTa, JETHPOBAHHOTO MOTHOAEHOM, XPOMOM, O0OPOM U KPEMHHEM, CLIOCOOCTBYET CTAOMIN3AINH €T0 CTPYKTYPBI
1 CBOHCTB C OJJHOBPEMEHHBIM CHIKEHHEM TEMIEePaTyphl IUTABIEHNS KOMIIO3UINH. bop 1 kpeMHuMil 00ecreunBaioT MOBLIIIEHNE
a/Ire3MOHHON aKTUBHOCTH CIJIABOB IPH HAHECCHUH Ha KOHTAKTHBIE TIOBEPXHOCTH U 00pa3yloT paBHOMEPHO pacIpe/ie/ICHHbIE
TEPMOANHAMHYIECKH yCTOHINBBIE BBICOKOHUCIIEPCHBIE KOMITIIEKCHBIE CHIIMITUIBI U O0puIbl. MCIIBITaHNS H3HOCOCTOMKOCTH 110~
Ka3bIBAOT, UTO CPEHEE 3HAYCHNE HHTEHCHBHOCTH M3HOCA pabOuMX ITOBEPXHOCTEH, HAMIABIEHHBIX HOBBIMU MaTepuanamu KMX
u KMXC, B ycioBusx paboThl IpH KPUTHIECKUX TEMIIEPATypax B OKUCIHUTENBHON cpefe B 3...4 pa3a HIKE, YeM MTOBEPXHOCTEH,
HAIUTaBIEHHBIX H3BECTHBIMH IPOMBIIIICHHBIMU CIITIaBaMH. BBICOKHE XapaKTepHCTHKY H3HOCOCTOMKOCTH U BO3MOXKHOCTH pabo-
THI B YCIIOBHSAX ACHCTBUSI KPUTUUECKHX TEMIIEPATyP MO3BOIMIN PEKOMEHI0BAaTh Pa3pabOTaHHbBIE KOMIIO3UIIMOHHBIE MAaTEPUAaIbI
¥ TEXHOJIOTHIO X HAIUIABKHU K MMPOMBIIUIECHHOMY NpuMeHeHuro. bubmumorp. 10, Tadn. 3, puc. 1.

Knwuesvie cnoesa: Hanjiaexa, a02€3UOHHO-AKMUBHbIE UZHOCOCIOUKUE KOMNO3UYUOHHbLE MaAmepudasl, HcaponpoiHsvle

cnjaesnvl, cmpykmypda, (i)aSOebllZ cocmaes, UHMEeHCUBHOCMb USHAUWUBAHUA

OnHolf W3 TWIaBHBIX IMPOOIEM CYZOBOTO MAaIlWHO-
CTPOCHHS SIBIISCTCS TOBBIICHUE 3(h(PEKTUBHOCTH,
HaJIe)KHOCTH W pecypca ra3oTypOMHHBIX JBUTATe-
nerr (I'TH). [Ipexnae Bcero, 3T mapaMeTpsl OIpe-
JEJSI0TCS W3HOCOM KOHTaKTHBIX ITOBEPXHOCTEH
pabounx IOMaTOK, KOTOPBIE SKCIUTYaTUPYIOTCS B
AKCTPEMAaJIbHBIX YCIOBHIX MPHU BBICOKUX PabOUYUX
Harpy3kax W TeMmIeparypax.

B Hacrosiee BpeMs CyIIeCTBYET IIUPOKUH BBIOOP
W3HOCOCTOMKMX MaTepuasoB sl HAIUTABKK Ha KOHTAKT-
HBIE OBEPXHOCTH C PacIUIaBIeHUEM WK Oe3 paciuiaB-
JICHHSI OCHOBHOTO MeTaJla.

OCHOBHBIMU KPUTEPHSIMH UX TEXHOJIIOTUYHOCTH SIB-
JISIFOTCS: TeMIIeparypa IUIaBICHHUS] 1 BO3MOXKHBIE CIIO-
coObI HAHECCHHSI HA KOHTAKTHBIC MOBEPXHOCTH Ka-
pPOTIPOYHBIX CIIaBOB. Ha mpakTike mepedncieHHbIe
KPUTEPUH MOTYT MMETh B3aUMOMWCKITIOUAIOIIee BIHS-
HUE, 9TO CYIIECTBEHHO YCIOXKHSET JIMOO JeTIaeT HEeBO3-
MOYKHBIM OJTHOBPEMEHHBII BHIOOP ONTHMAIBHOTO CO-
CTaBa CIUIaBa IS HAIUIABKU U criocoba (hopMUpOBaHUS
W3HOCOCTOMKOTO CIIOSI, KOTOPBI MOT OBl YIOBIETBOPSTH
crienupUIecKuM TpeOOBaHNSIM KOHKPETHOTO IPOM3BO/I-
crBa [1].

Lenbio HacTosmedl paboThl sABIsAIACE pa3pa-
00TKa HOBBIX aJTr€3MOHHO-aKTHBHBIX H3HOCOCTOM-
KHX KapOMPOYHBIX KOMIIO3UIIUOHHBIX MaTEPHAIOB,
o0ecreunBarIINX CYHIECTBEHHOE MOBBIIICHUE pe-

cypca KOHTAKTHBIX TOBEPXHOCTEH AeTaneil ropsae-
ro tpakra I'T/I.

N3BecTHO, 4TO B CyJOBOM Ta3oTypOOCTpOeHUN
JUISL U3TOTOBJICHUSI TYPOMHHBIX pabodmX JIOMATOK
MPUMEHSIOT KapOCTOKNE HUKEJIEBbIE CIIJIaBhbl THIIA
UC88Y-BU, UC70Y-BU u ap. D1u crimaBbl yIpovHs-
I0TCSl IMCTIEPCHBIMU BbIAENEHUAMH Y'-(asbl Niy(Al,
Ti), umerome CKIIOHHOCTh K KOAryJIsiUuK B TIpoLec-
Ce KOHTaKTHOTO B3aWMOZACHUCTBHSI MPH BHICOKUX TEM-
nepaTypax, 4To MpUBOJHUT K (POpMHUPOBaHHIO Onaro-
MPHUATHBIX YCIOBUH ISl yBEJIMYCHHUS U3HOCA, B TOM
YHCIIe U 32 CYET UHTEHCU(UKAIINH TPOIIECCOB OKHC-
JICHUS TIOBEPXHOCTHOTO CJI05, 00EIHEHHOTO JETHPY-
IONIMMH 3JIeMEHTaMH. JTH CIUIaBBl OTHOCSTCS K Ma-
TepuaJlaM C HEYIOBJIETBOPUTEIHLHOM TEXHOJIOTUYECKON
CBapHUBaEMOCTEIO, TIOATOMY TeMIIeparypa UX HarpeBa
TPV HAHECEHWW M3HOCOCTOMKOTO CII0Sl Ha KOHTAKTHYIO
MOBEPXHOCTh HE NoJbkHA npeBbimars 1220 + 10 °C. B
MPOTUBHOM CITydae HEBO3MOXKHO H30€KaTh Pe3Koro
CHIDKEHUSI IIPOYHOCTH OCHOBHOTO METaJlIa B Pe3yIibTa-
Te ferpagayu y'-(ha3bl 1 POPMUPOBAHMS TPELMH B Me-
cTe Harw1aBku [2]. B 3Toii CBsI3U CIUIaBbL, IPUMEHSIEMBIC
JUTSL yIIPOYHEHUSI KOHTAKTHBIX MTOBEPXHOCTEH, JOIKHBI,
NPV HAHECEHWUH B BUJIE paclljiaBa, UMETh TEMIIEPaTypy
miaienus He Boime 1220 + 10 °C. IIpu Gonee BbIcO-
KOH Temmeparype IUIaBiIeHUsI W3HOCOCTOMKOro Ma-
Tepuaja ero HaHeCeHUe OCYIIECTBISIOT MalKoM, HO
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KOHCTPYKIIMS JIOTIATOK TypOWH HE BCETHa IMO3BOJSET
MIPUMEHUTH 3TOT dPPEKTUBHBIA METO/I.

Taxum 00pa3oM, U3HOCOCTOMKHUE CIUIABBI YA0OHO
pasaenuTh Ha JBE CPYIIIBI IO TeMIIepaType IUIaBiie-
Hus: 10 1 Oomnee 1220 + 10 °C.

Kpaiine cnoxxHoli mpoOnemoii siBisieTcs pa3padboT-
Ka CIUIaBOB, OTHOCSIIIUXCS K MEPBOU IpyMIie, UMEIO-
X HEOOXOAMMBIN YPOBEHb H3HOCOCTOWKOCTH MPH
pabouux Temmeparypax (10 900 °C) u criocoOHBIX
BBIZICPKATh KPAaTKOBPEMEHHBIN HArPeB 10 TeMIIepary-
po1 1150 °C, xoTtopas 6u3Ka K TeMIeparype pacTBo-
peHwust ynpouHsiomiei y'-ha3sl B OCHOBHOM MeTalIe.

K cnimaBaM nepBoii rpynnbel OTHOCUTCSI KOMIIO3HU-
st KBHXJI-2, nMerormasi HUKeIb-Ko0aTbTOBYIO Ma-
TPUIY ¢ comepkanueM, Mac. %: 35,5...36,5 Hukems;
20,5...21,5 xob6anbra; 24,5...25,5 xpoma;11,5...12,5
Kapbmuma xpoma; 2,5...3,5 6opuaa xpoma u 2,9...3,1
6opa [3]. Bricokast oTHOCUTENEHAS H3HOCOCTORKOCTh
crjiaBa 00ecreurBaeTCsl YIPOUYHEHHEM HHKEIbh-KO-
0aJIbTOBOM MaTpHIbl KapOuaaMu U 0OpugaMu Xpo-
Ma. HemocrarkoMm crmiaBa sIBISIETCS €r0 HU3Kas TEM-
neparypa miaasineHus (~1070...1090 °C), uto He
oOecrieunBaeT CIJIaBy BO3MOXXHOCTH BBIACPKUBATh
KpaTKOBPEMEHHBIC TEPMUUECKUE HATPY3KU MPU TEM-
neparypax go 1150 °C.

Bce npyrue u3BecTHbIe CIIIaBbl MOXKHO OTHECTH
KO BTOPOH IpymIie, YTO CYIIECTBEHHO 3aTPYAHSIET UX
WCTIOTIb30BaHNE TPV HAHECEHWU Ha KOHTAKTHYIO I10-
BEPXHOCTh HarjaBkoil. Hampumep, M3BEeCTEH cIjiaB
Ha ocHOBe kKoOansra B3K-p, mmeromuii B cBOEM co-
CTaBe B Ka4eCTBE OCHOBHBIX JIETUPYIOUINX AJIEMEH-
TOB, Mac. %: 28,0...32,0 xpoma; 7,0...11,0 Boibdpama;
1,6...2,0 ymepoaa v AONOTHUTENBHO JETUPOBAHHBIN B
HebOonboM konmdectse Si, Mn, Ni, B, Fe. Yipoune-
HHE CIIaBa odecrieunBaeTcs 00pa3oBaHUEM KapOHUIoB
Bonb(pama u xpoma [4]. Temneparypa cTaOHIBHOM SKC-
IUTyaTally 3TOro ciuiaBa He npesbinaeT 600 °C.

[Toxokuii XMMHUYECKUI COCTAaB UMEET CIIJIaB Ha
ocHOBe koOanrTa Stellite 12, uMmerouii B CBOEM CO-
CTaB€ B Kaue€CTBE OCHOBHBIX JIETHPYIOUIUX AJIEMEH-
TOB, Mac. %: 28,0...31,0 xpoma; 7,2...9,2 Bonbdpama;
1,55...1,75 yrnepona u momonuutenpHO Ni, Si, Fe,
Mo. YnpouHeHHe crijaBa IPOUCXOAUT B pe3yJibTa-
Te 00pa3oBaHUs KapOUI0B BoJb(ppama u xpoma [5].
Temmeparypa 3KCIITyaTalliyi STOTO CIUTaBa Tak JKe He
npesbimaet 600 °C.

N3BecTen cmmaB Ha OCHOBE HUKeNs
X30H5005T2, cogepxawmuii, mac. %: 32,0...36,0
xpoma; 5,0...6,0 amomunus; 1,4...2,1 turana; 1,2...1,6
yIJepo/ia B KaUeCTBE OCHOBHBIX JIETUPYIOLIUX 3Jie-

Taoauma 1. CpoiictBa ciiiapoB KMX u KMXC

MEHTOB U JIOTTOJHUTEIFHO B HEOOJBIIIOM KOJIMYECTBE
0op U xene30. Bricokast OTHOCHTENBbHAS H3HOCOCTOM-
KOCTh 3TOTO CIUIaBa 00ECIIEUNBAETCs IMyTeM 00pa3o-
Banust MHTEpMETALTUA0B Niy(Al, Ti) n KOMIIEKCHBIX
KapOWIOB XpoMa U TUTaHA. Takoil MEXaHH3M YIIPOY-
HEHUS SIBJIICTCS HEOCTATOYHO (P (EKTUBHBIM BBHTY
HECTaOMIILHOCTH Y'-(a3bl B yCIOBUAX JICHCTBHS 3HA-
YUTEJIbHBIX KOHTAKTHBIX HArpy30K IPH TMOBBIIICH-
HBIX TEMIIepaTypax B OKHCIUTEJIbHOH cpene. DTo
CIIOCOOCTBYET YBEIMYCHUIO HHTCHCUBHOCTHU M3HA-
ITUBAHUS CIIJIaBa, UTO SIBISCTCS €TO CYIIECTBEHHBIM
HE/TOCTaTKOM.

B aBuanuoHHONM TEXHUKE NOCTATOYHO YCIELUIHO
MIPUMEHSIOT CIIaB Ha ocHOBe kobamsTa X TH-61, co-
nepkamuii, mac. %: 19,0...21,0 xpoma; 15,0...16,0
Huobwus; 2,7...3,3 Bonbdpama; 1,8...2,2 monubdneHa;
0,8...1,2 amomunus; 1,95...2,30 yrepona, ynpouHeH-
HBII TUCTIEPCHBIMU BBIICTICHUSIMA MOHOKapOH/Ia HU-
00Us ¥ IMEFOIIIUN BBICOKYFO M3HOCOCTOHKOCTD, Ipe-
BBIIIAIONIYI0 H3HOCOCTOMKOCTD CINIAaBOB HAa OCHOBE
HUKEIIS 38 CYeT CTOUKOCTH yNpOoUHsitomei ¢assl [6].
Cy1lIeCcTBEeHHBIM HEIOCTATKOM JTOTO CILIaBa SIBISICT-
Cs1 €r0 HU3Kasl )KaPOCTOMKOCTD U IOTEPS. CBOMCTB IpU
pacrutaBienun (Temreparypa miasienust 1340 = 10 °C).
Hanecenue 3Toro crijiaBa Ha KOHTAKTHBIE TTOBEPXHO-
CTH BO3MOKHO UCKJIFOUUTEIIBHO MANKOM.

IToxouit cocTaB UMeeT CIUIaB Ha OCHOBE KOOah-
ta XTH-62, conepskammuii, mac. %: 5,0...25,0 xpoma;
13,5...17,0 Hmobwus; 6,0...12,0 Bomsdpama; 2,0...3,5
amoMunus; 2,0...5,0 xenesa; 1,6...1,9 yrnepona.
CraB o0majaeT BRICOKOH KapOCTOHKOCTBIO, OJTHAKO
OTHOCHTEIILHO HU3KOE CoJiepKaHue KapOuIHOH (a3bl
(NbC) mpUBOIUT K 3HAYUTEIHHOMY CHIKEHHIO U3HO-
COCTOMKOCTHU CIUIaBa, YTO SIBJISICTCS CYLLECTBEHHBIM
HEJIOCTaTKOM M He 00ECIIeYrBacT B IMOJIHOW Mepe BCe-
ro HeoOXOIMMOTO KOMILIEKCa CBOMCTB.

B ocHOBY pa3pa0OTKK HOBBIX aJ[T€3UOHHO-AKTHB-
HBIX U3HOCOCTOMKHUX JKapOMPOUYHBIX KOMIIO3UIIMOH-
HBIX MaTepHaJIOB MOCTABJICHA 3a/1a4a 00ecreyeHus
HEOOXOIMMOI'0 YPOBHS UX U3HOCOCTOMKOCTU TPHU
pabouux temneparypax (o 900 °C), ciocobHOCTH
BBIZICP)KUBATh BPEMCHHBIC TEPMUUECKUE HATPY3KH B
OKHCIIMTEILHOM cpee mpu Temiieparypax mo 1150 °C
¥ BO3MO)KHOCTH HaHECEHHS B BUJIE pacilyiaBa Ha KOH-
TaKTHBIE TIOBEPXHOCTH TIPH TeMIIepaTypax X Harpe-
Ba He BbIe 1220 + 10 °C.

CosmectHo ¢ 'l HIIKT" «3opsa-Mammnpoekty,
pa3paboTaHbl HOBbIE H3HOCOCTOWKHE KapOTPOYHbIE
Mmarepuansl KMX u KMXC, koTopble COOTBETCTBYIOT
TpeOOBaHMSM, IPUBEICHHBIM B paboTtax [7, 8].

Mapxa Xumuyeckuii coctas, Mac. % Temneparypa
CrIaBa Co Cr Mo Si B Ni Cr,C, wiaBnenus , °C
KMX OcHoBa 17...18 27..28 2,8..3,2 0,8...1,2 - - 1185
KMXC OcHoBa 17...18 27..28 2,8..3,2 0,8...1,2 2,8..3,2 1,9..2,1 1165
* Temneparypa IIaBJIeH s ONPENEIACH METOIOM BHICOKOTEMIIEPATYPHOTO NU(PDEPEHINATLHOIO TEPMUYECKOTO aHAIN3A.
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XUMHUYECKUU COCTaB U TEMIIEpaTypa IJIaBICHUS
crmaBoB KMX nu KMXC npusenens! B Taom. 1.

Wneonorus KOHCTPYHUPOBAHUSI HOBBIX MaT€pHaIOB
0a3upyeTcsl Ha UCIOJIB30BAHUM B KaY€CTBE MaTpH-
LBl JIESTHPOBAHHOTO MOJIMOJICHOM M XPOMOM TBEPIIOTO
pacTBopa Ha OCHOBE KOOalibTa, KOTOPBIA XOPOILO BbI-
Jep>KUBAeT KOHTAKTHBIC M TEPMUUECKUE HATPY3KH 10
temneparyp 1000 °C BKIIOUYUTENBHO, C TOTOIHUTENb-
HBIM BBEJCHHEM OOpa M KPEeMHHUS, KOTOPbIE CHUKa-
IOT TEMIIEPATypy IUIaBICHHS U MOBBIIIAIOT aAT€3HOH-
HYIO aKTUBHOCTD CIIJIABOB 1O HGOGXOJII/IMOFO YpOBHA
BO BpeMsI HAHECEHUsI HA KOHTAKTHbIE [IOBEPXHOCTHU B
KHUJKOM cocTossHMU. Kpome Toro, nocie KpucTaim-
3auu 00p ¥ KPEMHUH aKTHBHO (POPMHUPYIOT PaBHO-
MEpHO PacHpeesICHHY0, TEPMOIUHAMUYECKH YCTON-
YUBYI0, BBICOKOJUCIIEPCHYIO YIPOUHSIOMmYO (asy,
KOTOpast COCTOUT U3 KOMIIJIEKCHBIX CHIIMLUIOB U 00-
pUIOB, 4TO oOecTieunBaeT HEOOXOAMMBIH BHICOKHI
YPOBEHb U3HOCOCTOWKOCTH CILIaBOB. J{03UpOBaHHBIC
no0aBky kapOoumoB xpoma B ciutaB KMXC HecKobko
CHIDKAIOT TeMIIepaTypy IUIABICHHS, IO CPABHEHHIO
co crutaBoM KMX, 1 cTaOuau3upyIOT €ro CTPYKTYpy
U CBOMCTBA.

MUKpOCTPYKTypa CIJIaBOB, IMOJYYEHHBIX Ba-
KYYMHO-MHJIYKIIMOHHOH IUIABKOM B BaKyyMe IOPSIA-
ka 1072 Ila ¢ mocieayonuM OTKUTOM B TedeHue 1 9
npu temneparype 1100 °C, mokasaHa Ha pHCYHKe.
CrutaBbl HMEIOT PETYISIPHYIO IBYX()a3HYIO CTPYKTY-
PY, IUIOTHOCTb U OJHOPOJHOCTH KOTOPOH MOBBILIA-
torcs pu nepexoze ot crutaa KMX k KMXC. Tsep-
nocth criaBa KMX cocrasnsier nopsiaka 710...715 en.
(H110), a crutaBa KMXC — 735...740 en. Cpennsist Mu-
kpotBeprocts (HuS0) cocrapmsromumx ¢as mis cruia-
Ba KMX cootBerctByer 4771 Mlla (30Ha 1, prcyHOK)
u 2365 Mlla (3oHa 2), a ms crutaBa KMXC cooTBet-
ctBeHHO 6661 MIla (3ona 3) m 3213 Mlla (30Ha 4).

PeHTreHOCTPYKTYpHBIH aHaIM3 00pa3IoB CIIJIABOB
CBHUJIETEJILCTBYET O TOM, YTO OCHOBY OOOMX CILIABOB
COCTAaBJISIET TBEPJbIM PacTBOP JIETMPOBAHHOIO CTa-
OmIpHOTO KyOndeckoro kobanbra (B — Momuduka-
LUs1), KOTOPBII paBHOMEPHO aPMHUPOBAH JHCIIEPCHBI-
MH BbIIEIEHHAMH yrnpounstomux ¢as: CoB, Mo,B,
MoSi, CoSi. CrinaB KMXC, kpoMe 3TOro, COIepKUT
kap6uel xpoma Cr,C, (Tabn. 2). Bee naentudunm-
poBaHHBIC (ha3bl IMEIOT NIEPEMEHHBIH CTEXHOMETPH-
YEeCKH COCTaB U COAEPKaT B Pa3IMUYHOM COOTHOIIE-
HUM XMMUYECKHE 3JIEMEHTbI — KOMIIOHEHTHI CIUIABOB.

CpaBHUTEIbHBIE UCHBITAHUS U3HOCOCTOHKOCTH
IIPOMBIIIJIEHHBIX CIIJIABOB U HOBBIX KOMIIO3ULIMOHHBIX
matepranoB KMX nu KMXC ocymecTBisig 1o n3-
BecTHOU MeTonke [10] B ycIOBHSAX BBICOKOTEMITEpa-
TYpHOro ()peTTUHIra HA ra30MHAMHYECKOM CTEH/E, TIO-
3BOJISIFOILIEM ITOJTHOCTBIO BOCCO3/ATh YCJIOBUS paOOTHI
KOHTAKTHBIX TIOBEPXHOCTEH PabOYMX JIONATOK TypOHH
B JIBUTATelie KaK M0 Harpy3KaM, YPOBHSIM yCKOPEHHH,
CKOPOCTSIM HarpeBa M OXJIaXJICHHs, YaCTOTe BUOpALIHid,

Muxpoctpykrypa cmtaBoB KMX (a) 1 KMXC (6)

TaK M 10 Ta30BOM cpefie. B kadecTBe ToILMBa HCHONB30-
BaJIM aBUALMOHHBIN kepocuH TC-1.

[Ipu ucHBITAHUSIX W3HOCOCTOMKOCTH HCCIIEIye-
MBIX 00Pa3LOB ONpeNesIi HHTEHCUBHOCTh H3HAIIH-
Banus: J, = V/N, tne J,,— 00beMHast MHTEHCUBHOCTh
M3HANIIMBAHMSA, MM>/IIUKIT; V — 00beM U3HONIEHHO-

Taoaunma 2. ®da3zoBbiii cocTaB cmiaoB KMX n KMXC

MeXIUIOCKOCTHOE MEKILIOCKOCTHO®
Mapka paccrosHue AcerosIC oa
crasy (oKCTICpHMEHTAS- fypH:,I: Z:Hé;g g’ Pasa ]
HBIC JIaHHEIC), dh i > Qg
2,046 2,040 o
1,775 1,770
0,219 0,219
0,185 0,183 CoB
0,237 0,237
KMX 0,220 0,219 Mo,B
0,237 0,237 ,
0219 0,220 MoSi
0,198 0,197 ]
0,181 0,183 CoSi
2,047 2,040 o
1,776 1,770
0,219 0,219
0,185 0,183 CoB
0,237 0.237
i ’ Mo,B
KMXC g’ii‘; 8,23
0219 0.220 MoSi
0,198 0,197 ]
0,181 0,183 CoSi
0,238 0,237
0218 0,219 CryCs
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Taonunma 3. Pe3yabrarsl HCIILITAHNI H3HOCOCTOHKOCTH HAIJIABJICHHBIX 00pa3L 0B

Henbrrbisacmpiit X30H50105T2 B3K-p KBHXJI-2 KMX KMXC
MarepHa
min/max 7.718/14.408 1.817/3.750 1,548/2.894
cpenHee 10,126 2,761 2,372
1 paspylmics | paspyuiuics
WurencuBHoCTh W3HA- | (Ha 6a3e UCHIBITAHUN o o
mmsanms, J . vk 40 vorm) (na Gase ucnbITaHuid 2 4) | (Ha 6a3e UCIIBITAHUHN 2 1)

ro mMarepuana, MM>; N — KOJHYECTBO [MKJIOB Ha-
rpyxeHus (IPOM3BOIHAS OT YACTOTHI KOJICOaHHA 00-
pasuoB). OcranbHble TapaMeTPpbl COOTBETCTBOBAIN
CJIEYIOIIUM YCJIOBHUSIM: CTaTHUYECKasi KOHTAKTHAs
Harpy3ka — 50 MIla; aMnnuTyaa OTHOCUTEIBHOTO
nepemenieHus odpasmos — 0,169 mMMm; yactora ko-
nebGanuii — 2500 Mun"'; Bpems ucnbITaHuii — 2 u;
TemIeparypa B 00J1acTH KOHTaKTa HCCIEIyeMBbIX 00-
pasmoB ~ 1150 °C.

Uccnenyemsie 00pa3sl U3 KapoOmpoOYHOTO HHU-
keneBoro criaa YC88Y-BU ¢ pazmepamu Mook
22x12X2 MM HaIJIaBJsUIM CJIOEM H3HOCOCTOWKOIO
Marepuaia TOJIIUHON 2 MM C MOCJIEIYIONIUM OTKHU-
rom nipu Temeparype 1100 °C B Bakyyme 1072 I1a Ha
MPOTSKEHUM OTHOTO Yaca JAJIsl CHATHS HAlPSKCHHUH.
Bce namnaBouHbIe MaTepHualibl HCIIOIB30BAIM B BUAC
MIPYTKOB cedeHueM 2x2 M. [IpomsblnuieHHble Hama-
BouHble Marepuansl X30H50105T2 n B3K-p nannas-
JISTTM apTOHOJIYTOBOW CBApKOW HETIABALIUMCS BOJIb-
(paMOBBIM 2JIEKTPOAOM B cpejie aproHa (Koa CBapKH
141), npu 5TOM MUKPOTPEIIMHBI B IEPEXOTHON 30HE
OT OCHOBHOTO K HaIlJIaBJI€HHOMY METaJlly YCIOBHO
HE CUNTAJIM HEJOMyCTUMBIMH Jedexramu. Haras-
Ky cremumuToM KbHXJI-2 11 HOBBIMH aATe€3MOHHO-aK-
TUBHBIMM HarlJIaBOYHBIMH MatepuaiamMmu KMX u
KMXC BBITIOTHSIN alleTHIICHO-KUCIOPOIHBIM TLIa-
MEHEM HOpMaJibHOU peryiupoBku ropenkoit I'C-2,
HakoHedHUK Ne 2 (kox capku 311). IloBepxHOCTH
[I0J] HAIIJIaBKy W HaIlJlaBOYHBIEC NPYTKHU (harocoBain
pactBopoMm (pmroca [1B200 B cimpre (cooTHOIIEHHE
1:7). llocne nannaBku 00pa3Lbl OYUINAIN OT OCTATKOB
(rroca raJbBaHUYECKUM CIIOCOOOM, MEXaHUYECKH 00-
pabaTbIBay ¥ MPOBOAWIN HEpa3pyILAOIIHH KOHTPOIb
JIFOMUHECLEHTHBIM MeTO/IOM. VIcribITaHNs Ha W3HOC BBI-
MOJTHSUIM Ha TIapaX WASHTHYHBIX 00pasiioB ¢ MIOMIAABI0
B3aUMHOTO KOHTaKTa 0kosio 50 % (12...14 Mmm?). Pesyib-
TaThI UCITBITAHUHN TIPUBEICHBI B Ta0M. 3.

AHanu3 pe3ylbTaToB UCIBITAHUH ITOKA3all, 4TO B
yCJI0BUAX Harpesa o temneparypsl ~1150 °C npo-
MBILUICHHBIC U3HOCOCTOMKHE >KapONPOYHbIE CIIIIaBbI
B3K-p u KbHXJI-2 He BbIAepKUBaIOT KOHTaKTHBIE
Harpy3Kd M MOJIHOCTBIO paspymatoTcst. OOpasipl, Ha-
MIJIaBJIE€HHBIE TPOMBIIIJIEHHBIM H3HOCOCTOMKHUM Xa-
pornpounbiM ctaBoM X30HS0KO5T2, moryT numib
OTrpaHUYCHHOE BpeMsi paboTarh B TaKHX YCIOBHUSIX
BBUJIy MHTEHCHBHOTO M3HOCA. PazpaboTanHble HOBBIE
anre3noHHO-akTuBHBIE MaTtepuainbl KMX u KMXC
JEMOHCTPUPYIOT 3HAYUTEIHHO O0siee BRICOKYIO U3HO-
COCTOMKOCTb, TIPY 3TOM Cpe/IHee 3HAYCHNE HHTEHCHB-
HOCTH UX W3HOCa Ha 0a3e ucHbITaHui 1Ba 4aca B 3...4

paza HUXKe, YeM TIOBEPXHOCTEH, HaIlJIaBIEHHBIX MPO-
MBIIeHHBIM ciuTaBoM X30HS50FOS5T2 na 6ase ucmsi-
TaHWI COPOK MUHYT. J{o3npoBaHHbBIE T0OaBKH KapOH-
JTIOB XpoMa (B KOJMYECTBE OKOJO 2 Mac. %) B CIUIaB
KMXC 01HOBpEMEHHO CO CHUKEHUEM TEMIIEPaTyphbl
rutaBneHus crasa (Ha ~20 °C) mpUBOIAT K MOBBIIIE-
HUIO €r0 U3HOCOCTOWKOCTH IO CPaBHEHUIO CO CILjia-
BoM KMX Ha 15...20 %. Bricokue XxapakTepuCTUKH
MN3HOCOCTOMKOCTH M BO3MOXKHOCTB PabOTHI B YCIIOBHU-
SIX JEUCTBUSA KPUTHUCCKUX TEMIIEPaTyp MO3BOIMIN
PEKOMEHI0BaTh pa3padOTaHHbIE KOMIO3ULIUMOHHBIE
Marepuaibl ¥ TEXHOJIOTHIO X HalJaBKU Ha OaHIax-
HBIC TTOJIKH JIONATOK CYJOBBIX Ta30TYPOUHHBIX BU-
rarejieil K MpOMBIIJIEHHOMY IpuMeHeHuto Ha ['T1
HIIKT «3ops-Marmpoexry.
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I0TCHl.
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AJITE3IMHO-AKTHUBHI JKAPOMILHI 3HOCOCTIMKI
MATEPIAJIM KMX TA KMXC JIs1 HAIUUIABJIEHHA

Po3pobneno HOBI ajaresiifHO-aKTHBHI 3HOCOCTIHKI JKapOMIiIlHI
xomno3utiitai Marepiann KMX 1 KMXC nns HanuaBieHHS, 1O
3a0e3MeuyIoTh ICTOTHE MiJBHUIIEHHS 3HOCOCTIMKOCTI KOHTAKTHUX
MOBEPXOHb JIETalel Tapsdoro TpPakTy a30TypOiHHHMX JBHIYHIB.
BcranosneHo, 1mo gonatkoBe BBEIEHHS KapOiy XpoMy B CIUIaB
Ha OCHOBI TBEPIOrO PO3YMHY KOOAJBTY, JIETOBAHOTO MOIMIOICHOM,
XpOMOM, OOpPOM 1 KpeMHieM cripusie cTabimi3arii Horo CTpyKTypH i
BIIACTMBOCTEH 3 OJIHOYACHUM 3HIDKCHHSIM TeMIIepaTypH IUIABICHHS
Komro3uitii. bop i kpemHiii 3a0e3redyroTh MiBUILCHHS are3iifHol
AKTHBHOCTI CIUIABIB IPY HAHECCHHI HA KOHTAKTHI ITOBEPXHI 1 yTBO-
PIOFOTH PIBHOMIPHO PO3IIOLICHI TEPMOIHUHAMIYHO CTiifKi BHCOKO-
JIVICTIEPCHI KOMITIEKCHI CHmnuay Ta 6opuau. BumnpoOyBaHHS 3HO-
COCTIHKOCTI ZIOBOZIATH, IO CEPEIHE 3HAUCHHS IHTCHCHBHOCTI 3HOCY
pobounX MOBEpPXOHb, HAIUIABIECHWX HOBMMH Marepiadamu KMX i
KMXC, B ymoBax poOOTH IPH KPUTHIHHX TEMIIEPATypax B OKHCIIIO-
BaJILHOMY Cepe/IOBHII Y 3...4 pa3u HIKUE, HK TTOBEPXOHb, HAIlIaB-
JICHVX BIJIOMHMH IIPOMHCIIOBHMH CIUIaBaMH. BHCOKI XapakTepucT-
KU 3HOCOCTIHKOCTI 1 MOXJIMBICTH POOOTH B YMOBAX il KPUTUIHHX
TEMIIEpaTyp JO3BOIMIM PEKOMEHIYBAaTH PO3POOICHI KOMITO3HIIIIHI
Marepiaii i TeXHOJIOTiI0 iX HaIUIaBIeHHs O TPOMUCIOBOIO 3aCTO-
cyBanHs. biomiorp. 10, Tabm. 3, puc. 1.

Knrouosi cnoea: HamiaBka, aare3iiHO-aKTUBHI 3HOCOCTIMKI KOM-
MO3MLIHI MaTepiaiy, KapOMIIHI CIUIaBH, CTPYKTypa, (pa3oBHid
CKJIaJ], IHTCHCUBHICTh 3HOILIYBAaHHS

[octynua B pegaxmuro 09.12.2016

KomnaHusi «cBumanosiuc» — HO8bIl HayUOHas/IbHbIU
npouseodumersib Ha PbIHKe C8apPOYHbIX Mamepuanoe

[MepBoro gekabps 2016 . NPOM3BOACTBEHHYO MIOLWAAKY 3aBOAa
komnaHum OO0 «Butanonucy B 1. bosipka (Knesckasi obm.) nocetuna
aenerauma MHctutyTa anektpoceapku um. E. O. lNatoHa B coctaBe
3aM. ampekTopa, akag. JlobaHosa J1. M, akaa. puropeHko . M., uneH-
kopp. AxoHuHa C. B. [leneraumto NnpuHMManm TEXHUYECKUA ONPEKTOP
Annmvos A. H. n kommepyeckun gupektop BogonbsHos A. B.

[ocTam Obinv NPOAEMOHCTPUPOBaHbLI NPOM3BOACTBEHHbIE BO3MOX-
HOCTU KOMMNaHuM «Butanonuc» B 4acTM NPOM3BOACTBA CBaPOYHbIX
NPOBOMOK cneumanbHOro HasHadeHus guametpom 0,8...4,0 mm 13
NepPrUTHbIX, (PEPPUTHBIX, MAPTEHCUTHBLIX U ayCTEHUTHbLIX CTanemn.
Bce npoBOnokun Npon3BoasTCs ¢ NPELM3MOHHOM HaMOTKOW Ha Kap-
KacHble KaTyLUKM nocne cneumanbHon obpaboTkn NoBepXHOCTN 40
N nocrne BONOYEHUs, paspaboTaHHOW cneumanucTaMmy npegnpus-
Tus. B coctaBe 3aBoaa paboTtaeT nabopatopusi KOHTPONS KayecTsa
NPOM3BOACTBA U FOTOBOWM MPOAYKUMW, akkpeguToBaHHast HAAY c

7 Hos6ps 2016 roga.

lMocne o03HaKOMMEHUs C NPOU3BOACTBEHHBIMU BO3MOXHOCTAMM
KomnaHun «Butanonucy, obcyxgannucb HanpaeneHus cotpygHmyectsa ¢ MOC um. E. O. NMatoHa B
pa3paboTke n 3anycke NPOM3BOACTBA CBAPOYHbLIX MaTepurasnoB CreLmanbHOro HagHavYeHns ang pe-
LUEHWS LUMPOKOTO Kpyra NPpOU3BOACTBEHHO-TEXHUYECKUX 3a4a4 NPOMbILLMEHHOCTM YKpauHbl B aBu-
ALMOHHOW, PaKETHO-KOCMUYECKON 1 BOEHHON TEXHUKE, a TakKe SHEpreTuke U MallMHOCTPOEHUMN.
CTOpOHbI AOrOBOPUMCHL O JOMTOCPOYHOM COTPYAHUYECTBE B 06nacTu Npon3BOACTBa CBAPOYHbIX

MPOBOSOK M APYrMX CBApOYHbIX MaTepuarnos.

A. H. Annmos,
TexHuveckun aupektop OO0 «Butanonuc»
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