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AHAJII3 TEMIEPATYPHOTI'O MOJISI IPM TOHKOMY KYBOHITOBOMY
LIJII®YBAHHI JETAJIEN 3 BACOKOJEIOBAHUX KOMIIO3UTIB
JIUIS1 J)KOPCTKUX YMOB EKCILTYATALIT

Hageoeno pezynomamu excnepumenmanbHux 00CHIONCeHbs MUMMEGUX KOHMAKMHUX MeMnepamyp,
Wo YymeoploiomvCsa HA GePUIUHI Pi3ANbHOI KDOMKU KYOOHIMOB020 3epHa npu MOHKOMY KYOOHIMOGOMY
winighyeanni Oemaneil mepms 3 HOBUX KOMHOSUYIUHUX Mamepianié HA OCHO8I YMUNI308AHUX MdA
8iOHO6NIeHUX  winipysanvHux 8i0xo0ie incmpymenmanvuux cmanei 7XI2BM®, 4XMH®PCA ma
11P3AM3®D2.

Jocnioxceno enaue cmpykmypu KyO0HImog8o20 Kpy2y ma pexcumis pizanHs Ha pieeHb memnepamyp.
Ilokazano, wjo cmpykmypa iHCmMpyMeHma, 3epHucmicms ma mamepian 36 sa3Ku KyOOHImMo08020 Kpyey
CYmmeso 6naueaoms Ha memnepamypHe none (MUMMEGT KOHMAKMHI meMmnepamypu) npu moHKOMY
winighysanni nogepxous demaneil. JJogedero, wo 0 POPMYSaHHs GUCOKUX NApaMempie AKocmi pobouux
no8epxonb Oemaell 3 HOGUX KOMNO3UMIE HeOOXIOHO 3aCmoco8y8amu KyOoHImosi wiippyeanvri Kpyeu Ha
bazi kybiunozo wuimpuoy 6opy (KHB) sepnucmicmio 14-20 mxm na enacmuuniii 36’s3yi (bpl).
Excnepumenmanvno nokasano, wo 3menuwienna y 2-2,5 pasa 3eprucmocmi KyOOHImMo8020 Kpyzy
BUKIUKAE CYMMEBE 3HUJICEHH: DI6HA KOHMAKMHUX memnepamyp. Bcmamnoenenmo, wo minimizysamu
memnepamypHe noie y pizanbHiil 30Hi npu MOHKOMY KYOOHIMOBOMY WiNi(Dy8AHHI HOBUX 8UCOKOAE208AHUX
KOMRO3UMHUX CNIIAGI8 HA OCHOBI WiYBANbHUX 8i0X00i8 IHCMPYMEHMATLHO20 UPOOHUYMBA MONCIUBO
3aCmMoCcy8anHAM OpIOHO3epHUCIMUX KYOOHImosux incmpymenmis. Haiisuwi napamempu axocmi pobouux
noeepxons Oemanei mepms 3 HOBUX KOMNO3UMIE OO0CASAIOMbCA WIIAXOM BUKOPUCTIAHHA MOHKUX
npoyecie QiHIUHO020 MEXAHIUHO20 0OPODIEHHS, A came — MOHKO20 KYOOHIMO08020 WIQYSaHHSI 3 MAKUMU
PpedicuMamu pi3aHHs: WeuUOKicmos obepmanus Kyoonimoeozo kpyey V., — 25-35 m/c; weudxicme demani
V,— 0,51 m/xe.; enubuna pisanns t = 10—15 mxm, oxonoodacenus — 3 % poszuun co0060i emynsCii.

Knrwouosi cnoea: xybonimoge winighyeants, KOMNO3ZUMU, YMOBU eKCHAyamayii, 6UCOKONe208aHi
KOMRno3umu, memnepamypue noJe.

[MocranoBka mpodiaeMH. AHAJTI3 OCTaHHIX [JOCHiIKeHb Ta myOJdikamid. Y cydacHid TexHimi
IHTCHCUIKYIOTBCA PSKUMH POOOTH OONaHAHHS, KOJM MAIlUHHM, X BY3JIH Ta IeTalll MPAIOI0Th Y CKIATHAX i
HaBiTh )KOPCTKHX YMOBaX eKCIUIyartarii. Tak By3JIM KOMIIPECOPHHMX CTaHIill MaricTpaJbHUX Ta30TOHIB, JeTai
TEpPTsI BUCOKOIIBU/IKICHOI JPYKapchKoi TEXHIKM Ta iHIIE (YHKIIOHYIOTH 3a Temneparyp ao 800 °C, tuckax y
Mexax 5—8 Mlla, mBunkoctsx obdepranns 10 600 00./XB. B yMOBaxX [ii arpeCHBHOTO CEpEIOBHUINA — IOBITPS.
Jlist 11bOro OCTaHHIM YacoM HAyKOBIII CTBOPHWIIM CIIEliajibHI MaTepiaiy, 110 CHHTe30BaHI Ha 0a3i nuTiyBaIbHUX
BIZIXO/iB iIHCTpyMEHTaIBHOTO BUpOOHHUIITBA [1-3].

Jiist 3abe3neyeHHs mapaMeTpiB 3HOCOCTIMKOCTI Ta JTOBrOBIYHOCTI AeTaieill 3 HOBUX KOMITO3UTHUX CIUIABIB X
po6oui NOBepXHi (3TiIHO 3 TEXHOJOTIYHUMH periiaMeHTaMu) (GOpPMYIOTh HaJTOHKMMH METOJaMu aOpa3uBHOTO
00po0eHHs (ToHKe nuTihyBaHHS, MarHiTHO-aOpa3uBHa 00po0Ka, cynepdiHill Ha TOBOJIKA, XOHIHI'YBaHHS).

B ocTanHi poku Oynu BUKOHaHI BCeOIYHI JOCIIKCHHS BIUIMBY Ha MapaMeTpd MIOPCTKOCTI R, MoBepXoHB
00poOIIeHHST KOMIIO3UTIB CKJamy adpasuBHOTO [4] Ta anMasHoro [5] iHCTpyMEHTa Ta PEKUMIB pi3aHHS TpU
TOoHKOMY 1LTiQyBaHHI. JlocTaTHRO JETaNbHO BHBYEHO 3aKOHOMIPHOCTI YTBOPEHHSI BUCOKOSKICHHX MOBEPXOHb
TepTs MarHiTHO-aOpa3uBHUM 00pobIeHHM [6, 7].

Ha »anb, mociipkeHb TeMIiepaTypHUX (DaKTOpiB TOHKOTO KyOOHiTOBOTO HUTidpyBaHHS Joci He icHye. Lle €
NPUYUHOIO TOTO, 10 HEMAE PeaNbHOI MOKJIMBOCTI ONTHMI3yBaTH TEXHOJIOTIYHI MPOIECH TOHKOTO HUTiI(pYBaHHS
MIOBEPXOHb TEPTS JeTaleil 3 HOBMX KOMITO3UIIIMHUX CIUIaBiB. AJDKe BiIOMO, IO HapaMeTpH SKOCTi MOBEPXOHb
npy unTipyBaHHI GOPMYIOTECS B yMOBAaX OJHOYACHOI Aii CHIOBOTO Ta TEMIEPATYPHOTO MOJIIB, 110 BUHUKAIOTH
IIPY 3pi3aHHI CTPYXKKH 3aTOCTPEHOI0 BEPIIMHOIO KOXKHOTO Pi3ajbHOTO 3epHa NUTiPyBaJILHOTO iHCTPYMEHTY [6—
8]. CxuazioBi cui pi3aHHs (CHJIOBE TI0JIE) YTBOPIOIOTh 3aJIMIIKOBI HANPY)KEHHS y TIOBEPXHEBOMY IIapi JeTale,
mo o0pobmroroThesa. OMHOYACHO BHHMKAIOTH TEMIIEpPAaTypd BHACTINOK IUTACTHYHHX AedopMariiii 3pizaHHS
CTPYXXKH Ta TEpTA Pi3ajJbHOTO 3epHA B 30HI NUTiyBaHHA. LI MUTTEBI KOHTAKTHI TeMIepaTrypH (TeMmeparypHe
nose) OOYMOBIIIOIOTH IPOLECH BIAMOYMHKY HIapy MeTally, IO IoNepeAaHbo OyB 3MinHeHMM. Haknmananus
OJTHOYACHUX TIIPOIECIB 3MIIHEHHS Ta BIANOYMHKY MHIapy MeTaly, IO O0OpOOJsS€ThCs, OOYMOBIIOE KiHIIEBI
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3HAUCHHS MapaMeTpiB IIOPCTKOCTI moBepxHi R, Ta Qi3uyHMX BnacTHBOCTEW mapy (3aJIMIIKOBHX HANpYKEHb,
TIMOWHHM Ta CTYNEHIO HAaKJIEIy, IIMOMHN 3aJIsIraHHs HaKJIey).

Merta i 3aBIaHHsA AoCTiAKeHb. MeTol0 MaHOi CTaTTi € BceOiuHe AOCHTIIHKEHHS TEeMIIePaTypHOTO TIONA Y
30HI TOHKOTO KyOOHITOBOTO MUTi()yBaHHS HOBHX KOMIIO3UTHHX MaTepiajiB, a TAKOX BHBUCHHS BIUIMBY CKIIAIY
KyOOHITOBOTO IHCTPYMEHTY (MaTepiayll 3epHa, 3EepHHCTICTh HUTI(QYBAIBFHOTO KPYTy, MaTepian 3B’S3KH) Ta
PEXUMIB pi3aHHS Ha PiBEeHbP MHUTTEBUX KOHTAKTHUX TEMIEPATYD.

3aBIaHHAMHA JaHOTO JAOCIHIHKEHHS OyI0:

1. JocmiauTh 3aKOHOMIPHOCTI YTBOPEHHS KOHTAKTHHX TEMIEpaTyp IIpH TOHKOMY KyOOHITOBOMY
nuTiyBaHHI HOBMX KOMITO3MLIMHMX CIUIaBiB, CHHTE30BAaHMX Ha OCHOBI YTWJII30BaHUX Ta pEreHepOBaHUX
nutidyBanbHUX BinxoniB iHCTpyMeHTanbHUX craneil 7XI[2BM®, 4AXMH®CA ta 11P3AM3®2 3 nomimkamu
TBepaoro mactuia CaF,.

2. 3’acysaT, SKi apaMeTpH CTPYKTypH KyOOHITOBOTO HITI(yBaILHOTO KPYTy (3€PHUCTICTD, THII 3B’ SI3KH
IHCTPYMEHTY) CYTTEBO BIUIMBAIOTh Ha TEMIIEpaTypHE II0JIe TP TOHKOMY KyOOHITOBOMY IULTihyBaHHI HOBHX
KOMITO3HUTIB.

3. BcranoBuTH pexomeHaamnii moa0 BHOOPY st 00OpOOICHHS MTOBEPXOHD JIeTalieii TePTs, BATOTOBICHHUX 3
HOBHX BHCOKOJICTOBAHUX Ta BAKKOOOPOOITIOBAHUX KOMIO3HIIHIX CIIABIB.

4. CrBOpUTH pEeKOMEHAAMIi U1 MPOMHICIOBOCTI 3 BUOOPY PEKHUMIB TOHKOTO KyOOHITOBOTO MUTi(hyBaHHS
HOBUX KOMIIO3UTIB 3 ONTHMI3ALI€I0 TEMIEPaTypHUX TTOKAa3HMKIB, [0 BHHUKAIOTh Ha BEPLIMHI KyOOHITOBOTO
3epHa pu 00pOOICHHI.

PesyasTraTH gociaimxenb. ExcriepuMeHTanbHI JOCTIHKCHHS TEMIIEPATypHOTO MOJS TPH KyOOHITOBiH
00po0I[i HOBUX KOMIO3HUI[MHUX CIIIABIB BUKOHYBAJIUCH 3T IHO 3 METOAMKOIO, HaBeaeHow0 y [4, 7, 8, 11, 12].

OcCoO0JMBICTIO AOCIIIKEHb OYJIO Te, 1110 BOHM BUKOHYBAJINCH MPU 3pi3aHHI HaJATOHKUX IEPEPi3iB CTPYKKH,
ko rbuHa nutidyBanHs nepedysae y mexkax 0,001-0,005 mm.

JIist mociiIKeHb BUKOPHCTOBYBAIMCH 3pa3Kd 3 HOBUX KOMMO3MIiiHUX ciuiaBie 7XI2BM® + 5 % CaF,,
4XMH®CA + 5 % CaF,ta 11P3AM3®2 + 5 % CaF, [1-3].

Jnsi BCTAHOBJICHHS ONTHMAJBHHX PEKHUMIB IUTIQYBaHHS, IO 3a0e3MeuylOTh OTPUMAHHA MaKCHMAaIbHOT
SKOCTI TIOBEPXHIi, OyJIH IOCIIIKEH] 3aJIeKHOCTI BEIMYNHE MUTTEBOI KOHTAaKTHOI TEMIEPATypH, YCEPEIHEHOI 3a
[IPHHOIO KPYTY, BiJl pSXKUMIB pi3aHHS IPH TOHKOMY IDIOCKOMY KyOOHITOBOMY ILTi(pyBaHHI.

Crix 0cOOMUBO MiIKPECITUTH, IO TPH MPOBEACHHI JOCTIIKCHB TIepel KOXKHIM BHMIPIOBAaHHAM TEMIIEpPaTyp
KPYT MpaBHUBCS, MOTIM JeTalb (3pa30K) nuriyyBagack HAYACTO i BUXOMKYBajach MPOTATOM 3—5 MPOXOiB, TOOTO
BCi KpyrH MaJIy MPUOJIN3HO OJHAKOBHUII CTYIiHb 3aTyIUICHHSL.

[Tigkpecanmo, 10 BpaxoByIOUH, 0 3epHa KyOiunoro Hitpumy 6opy (KHB) MaroTh HairocTpimry pi3anbHy
KPOMKY, TMOPIBHSHO 3 3epHaMu KapOimy kpemHuito 3enmeHoro (63C), emektpokopyHay Oimoro (23A) Ta
MoHOKOpyHy (M) [5], st BCix A0CTiIiB BHKOPUCTOBYBAITKCH JHiiie nutidyBansHi kpyru 3 ky6onity (KHB).

VY Tabmuusx 1-3 HaBeneHO pe3yiabTaTH €KCIEPUMEHTIB 3 JIOCHIIKEHHS! TEeMIEepPaTypHOro mojsi (MUTTEBUX
KOHTaKTHUX TEMIIepaTyp) NpHu KyOOHITOBOMY IITiyBaHHI Pi3HHUX 32 BIACTUBOCTSIMUA KOMIIO3UIIIHHHUX CIUIABIB.

Amnaniz tabmuupe 1-3 mokasye, mO0 TOHKE HUTIQyBaHHS HOBHX KOMIIO3UTHHX MaTepialiB Kpyramu 3
kyOiuHoro wHitpuny Oopy (KHB) ma OakemitHO-rymoBii 3B’s3mi (Bpl) mpm mBuakocTi obepraHHS
nuripyBambHOTO Kpyry 25 M/c Ta rimbuai norigpyeaHHs 0,003—0,005 MM 00yMOBIIOE€ BHHHWKHEHHS B 30HI
00pobOnenns MiHiMampHEX TeMmiepatyp (100-260 °C). Lle crTBoproe mNpwaaTHI yMOBH Uil HAHMEHIIHX
CIIOTBOPEHb (Di3MYHHMX BIIACTHBOCTEH IMOBEPXHEBOrO IIapy JeTaii (3aJMIIKOBUX HANpPYKEHb, TIIMOUHU Ta
CTYIEHIO HAKJIeITy), 3 SIKOTO BiOYBaEeThCs 3pi3aHHs HAATOHKUX CTPYKOK.

Tabauys 1
Mummeei konmaxmni memnepamypu (T, °C) npu winigpyeanni
spaskie 3 1 IP3AM3®2 + 5 % CaF,
. . XapakTepucTHKa nutiyBaJbHOTO KPYyTy
Tombnra moriQysanss no MOy | eHEMTAE,T100% | KHBMI4MI 100% | KHBSBpl 100 %
Bepcrara t,, Mm T.°C
0,005 75 85 115
0,01 110 130 157
0,02 155 187 290
0,03 180 260 370
0,05 220 384 465

Ipumimka: uutidpysaneuuii Bepcrat FF-250 «Abawerky (®PH); mBuakicts kpyry V, — 25 m/c; mBuakicts Bupody V,
— 2 M/XB.; 0XONOKeHHS — 3 % PO3YUH COJOBOI eMYIIbCil

Tabnuys 2
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Mummesi konmaxmui memnepamypu (T, °C) npu wirighpysanni
3paskie 3 mamepiany 4XMHDPCA + 5 %CalF,

. . XapakTepucTHKA MUTi(hyBaIbHOTO KPYTY
Tubusa migysasms no MmOy I rHENAE T100% | KHBMI4MI 100% | KHBSBpl 100 %
Bepcrara t;, Mm T.°C
0,005 90 115 140
0,01 115 175 210
0,02 160 195 320
0,03 175 285 495
0,05 265 410 620

Tpumimka: uutidysanpauii Bepcrar FF-250 «Abawerk» (OPH); mBuakicts kpyry V, — 25 m/c; mBHAKICTS BHPOOY V,
— 2 M/XB.; 0XOJIOJDKEHHS — 3 % PO34nH COTOBOI eMyIIbCil

Tabauys 3

Mummeei koumaxmui memnepamypu (T, °C) npu winighysanni
spaskie 3 mamepiany 7XI2BM® + 5 %CaF,

. . XapakTepucTHKA MUTi(hyBaIbHOTO KPYTY
Tmubusa mtigysasms no MOy | HpNiAE T100% | KHBMI4MI 100% | KHBSBpl 100 %
Bepcrara t;, MM T.°C
0,005 110 135 170
0,01 137 177 225
0,02 190 245 355
0,03 240 320 510
0,05 360 415 640

Ipumimka: uuipysansuuii Bepcrar FF — 250 «Abawerky (O®PH); mBuakicts kpyry V, — 25 M/c; IIBHAKICTH BUPOOY V,
— 2 M/XB.; 0XOJIO/KEHHS — 3% PO3YHH COJIOBOT eMYIbCIi

Crizx 3BepHYTH yBary i Ha Te, [0 BUKOPHCTAaHHS KyOOHITOBUX KPYTiB Ha enacTidHiil 3B s31i bpl (3 Toukm

30py TEMIIEPATYPHOTO TOJIs) A€ Kpallli pe3yJbTaTH, HK KPYriB Ha MeTaieBiit 38’s3ui M1. [loscHeHHS 1IbOMY
Moxe OyTH 3HailIcHOMY caMe Y XapaKTepPUCTHKaxX 3B’S3KU: OaKeJITHO-TYMOBa 3B’si3Ka — HAWOUIBII €1acTHYHA.
ToMy cuiy pi3aHHsl, sIKI yTBOPIOIOTHCS NP 3pi3aHHI CTPYXKKH 3 MOBEPXHI 0OPOOJICHHS, 3MEHIIYIOTh (PaKTUUHY
rUOMHY Bpi3aHHS Pi3aJIbHOTO 3epHA y MOBEpXHEBHH Imap netani. Lle, BiAmoBiIHO, 3MIHIOE YMOBHU pi3aHHs, a
caMe — CYTTEBO 3MEHIIYE Iepepi3 CTPYKKH, L0 1 BUKIMKA€E 3HIDKCHHS MHUTTEBUX KOHTaKTHUX TeMIeEpaTyp Ta
CIIpHSIE IEPEPO3IOIITY TUCKIB, OJTHOYACHO MOKPAIIYIOUH YMOBU (OpMyBaHHs pelibedy MOoBEpXHiI 0OpOOICHHS 3
3a0e3MeUeHHIM HeOOXTHUX MMOKa3HUKIB MOPCTKOCTI R,.

Jyxe BaXIHBAM IJIsi TEXHOJOTIB-TIPAKTHKIB € Pe3yIbTaTH BUKOHAHUX IOCIHIPKEHBb 3 ONTUMI3aIlil BUHOOpY
3epPHHUCTOCTI KyOOHITOBOrO iHCTpyMeHTy. [lomepenHiMu ekcriepuMeHTaMHu OyIIo AOBEACHO, IO IDTi(yBaHHI
HOBHX KOMITO3UTHHUX CIUIaBiB (3 TOYKH 30py (popMyBaHHS HaiKpaIloi MIOPCTKOCTI MOBEPXHi) 3a0e3MedyroTh
JpibHO3epHHUCTI LTI yBanbHi Kpyru [4].

Limu x gocmigamu OyIid BCTAaHOBJICHI aHAMITHYIHI 3aJICKHOCTI MK ITapaMeTpaMiu MIOPCTKOCTI MOBepxHi R,
Ta pO3MipOM 3epHa KyOOHITOBOTO IHCTPYMEHTY.

ToMy JIOTIYHMM 1 TEXHIYHO OOIPYHTOBAaHMM OYyJIO BUBYEHHS BIUIMBY 3€PHUCTOCTI KyOOHITOBOTO Kpyry Ha
MHTTEBI KOHTaKTHI TEMIIEPaTypH Yy 30H1 pi3anHs. Pe3yabpTaTh 11bOTO JOCIIIKEHHS HaBeieHi y Tadnull 4.

Tabnuys 4
Bnnues posmipy 3epna A npu moHKoMy niOCKOMY WLiQYSanHi 3pa3Kie 3 HOBUX KOMNO3UMIE
Ha OCHOBI 8i0X00i6 iHcmpymenmanvhux cmaneil [1-3] na mummesi Konmaxmui memnepamypu

(T, °0O
Po3mip 3epHa A Marepian 3pa3skiB
KyGOHITOBOTO 11P3AM3®2 +5% CaF, | 7XI2BM® +5% CaF, | 4XMH®CA + 5 % CaF,
IHCTPYMEHTY, MKM T, °C
50 125 175 145
28 110 157 137
20 95 145 112
14 75 110 90

IIpumimxka: utipysansuuii Bepcrat FF-250 «Abawerk» (®PH); mBuakicts kpyry V, — 25 m/c; mwBHaKicts BupoGy V,
— 2 m/xB.; rubuHa pizanss t = 0,005 mxm; oxonomkeHHs — 3 % pO34YHH COOBOI eMYIbCii, MaTepian 3epHa Kpyry — KyOi4HHI
uitpuzn 6opy (KHB); 38’s13ka kpyry — 6akernitao-rymosa (Bp1)

Amnaniz Tabnuii 4 mokasye, M0 3MEHIICHHS 3EPHHUCTOCTI NDTI(hYBABHOTO KPYTy (po3mipy 3epHa A) CyTTEBO
(maibxe y 1,5-1,6 pasu) 3HIKye 3HauYeHHs MUTTEBUX KoHTakTHuX Temmneparyp T [9, 10]. Lle noseomse 3pobutu
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BHCHOBOK, 1110, 3 TOYKHU 30pY MiHIMi3alii TemMrepaTypHOro noJist y 30Hi 00poOIeHHs, Uil TOHKOTO KyOOHITOBOTO
nuTiyBaHHS HOBMX KOMIIO3UTHHX CIUIaBiB Ha OCHOBI 1LTi(yBaJbHUX BIAXOAIB IHCTPYMEHTAJIBHOTO
BHPOOHHUIITBA HEOOXiTHO 3aCTOCOBYBATH APIOHO3EPHUCTI IHCTPYMEHTH 3 3ePHUCTICTIO ¥ Mexax 14—20 MKM.

BucnoBku. Brepmie mocmimkeHi 3aKOHOMIPHOCTI YTBOPEHHS MHUTTEBHUX KOHTAKTHUX TEMIIEPaTyp IpH
KyOOHITOBOMY OOpOOJICHHI HOBHX KOMIIO3WIIIHHX CIUIaBiB, CHHTE30BAHMX HAa OCHOBI YTHJII30BaHHX Ta
pereHepoBaHNX NUTiI(YBATBHUX BiAXOAIB iHCTpyMeHTaNbHUX cTaneit 1 1 P3AM3®2, 7XI2BM® ta 4XMH®CA 3
JoMimkamu TBepaoro Mactuna CaF2.

ITokazaHo, mo Ha TeMIepaTypHe NoJe (MHTTEBI KOHTAaKTHI TEMIIEpaTypH) NpH MUTiQyBaHHI CYTTEBO
BIUTMBAIOTh 3CPHUCTICTh IHCTPYMEHTA Ta MaTepiall 3B’ sI3KU NLTI(PYBaIbHOTO KPYTY.

JoBeneno, mo a1 GopMyBaHHS BHCOKHMX NapaMeTpiB SIKOCTI TOBEPXOHb OOpPOOJEHHS JeTaineil 3 HOBUX
KOMIIO3HTIB HEOOXiMHO 3acTOCOBYBaTH WLTIQyBalbHI KPYrM Ha OCHOBI Kybiunoro Hitpumy 6opy (KHB) Ha
OakemiTHO-ryMOBIH 3B’ 311 bp1 13 3epHucTicTiO y Mexkax 14-20 MKM.

3a TeMIepaTypHUMH IOKa3HMKaMHM HaWKpalli pe3yibTaTH OTPHMaHi 3 BHKOPUCTAHHAM TaKUX PEKHMIB
TOHKOTO KyOOHITOBOTO ILTi(yBaHHS: MBUAKICTE KpyTy V, — 25 M/c, MBUAKICTE BUPoOY V;, — 2 M/XB., TuOHHa
pizanHs t — 2+5 MKM, 0X0M0KeHHS — 3 % pO3YMH COAOBOI EMYJIbCII.
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11. Amnani3 mapaMeTpiB SKOCTI ITOBEpXOHP IiIIIUITHAKIB KOB3aHHS 3 KOMITO3HMIIMHUX CIUIABIB IS
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T'ABPUIII Oxner AHaroJiiioBHY — JOKTOP TEXHIYHUX HayK, podecop, IeKkaH GaKkyIbTeTy MEHEPKMEHTY Ta
MapkeTHHTy HanioHassHOTO TeXHIYHOTO yHiBepcuTeTy YKpainu « KUiBChKHI MOJITEXHIYHUHI IHCTUTYTY.

Haykosi inTepecu:

- IHHOBAIIIiHI TEXHOJIOT11 MAITUHOOY TyBaHHST;

- (pininTHI MeTOAM Mpenu3iiHOI 0OPOOKH MOBEPXOHB JACTAICH.
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T'ABPUIII Anaroiii [TaBmoBUY — TOKTOp TEXHIYHUX HAyK, MPOQecop, TOJOBHUI HAYKOBUH CHIBPOOITHHK
Bunasamuo-nonirpadigaoro iHctuTyTy HamioHampHOTO TexHiIYHOTO YHiBepcuTery Ykpainm «KuiBcekuit
MOJITEXHIYHUH IHCTHTYT».

HaykoBi inTepecu:

- TeOpist mporeciB 1LTihyBaHHS;

- (biHiHI MeToIM 00pOOIIEHHS MaTepialiB 31 crielialbHUMU BIACTUBOCTSIMH.

KMPUYOK Ilerpo OmekciiioBHd — OOKTOp TEXHIYHHX HayK, mpodecop, ITUpeKTop BumaBHHYO-
nonirpadivyHoro iHcTuTyTy HamioHanbHOro TexHiUHOTO yHiBepcuteTy YKpainum «KuiBChbKME HOMITEXHIYHHNA
IHCTUTYT».

HayxkoBi inTepecu:
- TEXHOJIOTIS MOJIrpadivHOro MaIMHOOY 1yBaHHS;
- IOBEPXHEBA 03/1001I0BaTbHO-3MIIIHIOIYA 00pOOKa AeTaei.

POIK Tersna AmaToniiBHa — JOKTOp TeXHi4HHX Hayk, mpodecop, mpodecop kadeapu pemporpadii
BupaBuuyo-nonirpadivnoro iHctutyty HarioHanbHOro TexHi4HOrO YyHiBepcuTeTy Ykpainum «KuiBchkuid
MONITEXHIYHUH IHCTUTYT.

HayxkoBi inTepecu:

- CHHTE3 HOBHX KOMITO3HMLIIHHUX MaTepiaiB;

- TeXHOJIOTisl BUPOOHUIITBA MaTepiaiB.

BILIOK [Omnis lOniiBHa — kaHOWIAT TEXHIYHUX HAyK, CT. HAYKOBHH CIIBPOOITHHK, CTapLIMH BHKJanad
kagenpu penporpadii BupgaBHmuo-nosdirpagiuHoro iHctutyTy HallioHaJbHOrO TEXHIYHOTO YHIBEPCUTETY
VYxpainu «KuiBChbKHi TONITEXHIYHUN IHCTHTYTY.

HaykoBi inTepecu:

- CHHTE3 HOBUX KOMITO3HUIIIHHUX MaTepialis;

- (pi3mKO-MeXaHIUHI BIaCTHBOCTI KOMIIO3HTIB.

Cratrta Hagiinuia no pexakuii 19.10.2013
TaBpum O.A., T'appum A.IlL., Kupuuok I1.0., Poik T.A., Bimok FO.FO. AHani3 TemmeparypHOro mois npu
TOHKOMY KyOOHITOBOMY TNUTiQyBaHHI JeTaled 3 BHCOKOJIETOBAHUX KOMIIO3UTIB IS JKOPCTKHX YMOB
eKCILTyaTarii
I'appum O.A., I'appuin A.IL., Kupuuok I1.A., Pouk T.A., Bumiok FO.}O. Ananus TemnepaTypHOro mnoss npu
TOHKOM KyOOHHUTOBOM HUIM(OBAaHHM JETalieil M3 BBICOKOJETHPOBAHHBIX KOMIO3UTOB JJISI JKECTKUX YCIIOBUI
IKCILTyaTaluu
Gavrish O.A., Gavrish A.P., Kirichok P.A., Roik T.A., Vitsyuk Y.Y. Analysis of temperature field in fine
cubonit grinding of details, high composite for harsh operating conditions

YK 621.923.6: 621.318.4: 621.002.3

AHaJIM3 TeMIepAaTYPHOro IMOJsi HPHM TOHKOM KyOOHUTOBOM 1LIM(OBAHUM JAeTajeidl U3
BBICOKOJIETHPOBAHHBIX KOMIIO3UTOB JIISI JKeCTKUX ycoBuii dkcrayarauuu / O.A. Tappui, A.IL. Tappum,
II.A. Kupuuok, T.A. Pouk, 10.10. Buuiok

[TpuBeneHsl pe3ysabTaTbl A3KCIEPUMEHTAJIBHBIX HMCCIIEJAOBAHUN MrHOBEHHBIX KOHTAKTHBIX TEMIIEpaTyp,
BO3HMKAIOIUX Ha BEPILIMHE PEXYyLIed KPOMKH KyOOHHTOBOTO 3€pHa NPU TOHKOM KYOOHHTOBOM HIIH()OBAHUH
JieTajieil TpeHUsI U3 HOBBIX KOMITO3UI[MOHHBIX MaTEPHAIOB Ha OCHOBE YTHJIM3MPOBAaHHBIX M BOCCTaHOBJICHHBIX
1T OBAJIBHBIX 0TX0I0B HHCTpYMeHTaNbHBIX cTateld 7XI2BM®, 4XMH®CA u 11P3AM3D2.

HccnenoBaHo BIMSHUE CTPYKTYpbl KyOOHHTOBOTO Kpyra M PEeXMMOB PE3aHMS Ha YPOBEHb TEMIIEPaTyD.
[lokazaHo, YTO CTPYKTypa MHCTPYMEHTA, 3epHUCTOCTh M MaTepHall CBSI3KM KYOOHHTOBOTO Kpyra CYIIECTBEHHO
BIMSIOT Ha TeMIeparypHoe Imoje (MIHOBEHHbIE KOHTAaKTHBIE TEMIIEPATypbl) INPH TOHKOM HUIHM()OBAHUH
noBepxHocreid neraneil. JlokazaHo, 4To A (OpMHpOBaHMS BBICOKMX IIapaMeTpoB KadecTBa pabodmx
MOBEPXHOCTEW JeTalleil U3 HOBBIX KOMIIO3UTOB HEOOXOIUMO IPUMEHSTh KyOOHHTOBBIE IUIM(OBAILHBIE KPYTH
Ha ocHOBe KyOmdeckoro Hutpuaa 6opa (KHB) sepumcrocteio 14-20 mxm Ha smactuuHoi csizke (Bpl).
DKCHepUMEHTANbHO TO0Ka3aHo, 4YTO YMEHbIIeHHWe B 2-2,5 pa3a 3epHUCTOCTH KyOOHHTOBOTO Kpyra
0o0CyTaBIMBaeT CYIIECTBEHHOE CHIDKEHHE YPOBHSA KOHTAKTHBIX  TEMIIEpaTyp. YCTAaHOBIEHO, 4TO
MHHHMH3UPOBATh TEMIIEPATYpPHOE II0JIE B PEXYIIed 30HE MPU TOHKOM KyOOHMTOBOM HUIM(OBAHUH HOBBIX
KOMITO3UTHBIX CIUIABOB Ha OCHOBE NUIM(OBAIBHBIX OTXOJOB MHCTPYMEHTAIbHOTO IPOW3BOJCTBA BO3MOXKHO
NPUMEHEHHEM MEJIKO3EPHHUCTBIX KYOOHHTOBBIX HHCTPYMEHTOB. HamBhICIIME MapamMerpbl KauecTBa pabodmx
MIOBEPXHOCTEW JIeTajel TPeHUsI N3 HOBBIX KOMIIO3UTOB JOCTHIAETCS ITyTEM HCIOJIb30BAHUSI TOHKUX IPOLECCOB
(uHMIIHON MeXaHW4ecKol 00pabOoTKH, a UMEHHO — TOHKOTO KyOOHHTOBOTO IIIH(OBAHMS C TAKUMH PEKUMaMH
pe3aHust: CKOpOCTh BpalleHus KyOoHHToBOro kpyra Vkp — 25-35 wm/c, ckopocts neranu Vi — 0,5-1 m/muH.,
riryouHa pesanus t = 10—15 MM, oxnaskaeHue — 3 % pacTBOp COJIOBOH 3MYJIbCHH.
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KiaoueBbie cJI0Ba: Ky60HI/ITOBOG HIHI/I(i)OBaHI/Ie, KOMIIO3MTHI, yciaoBuUs OKCILTyaTalluu,
BBICOKOJICTUPOBAHHBIC KOMITIO3UTBI, TCMIIEPATYPHOC IOJIC.

VJIK 621.923.6: 621.318.4: 621.002.3

Analysis of temperature field in fine cubonit grinding of details, high composite for harsh operating
conditions / O.A. Gavrish, A.P. Gavrish, P.A. Kirichok, T.A. Roik, Y.Y. Vitsyuk

In the article the results of experimental researches of momentary contact temperatures which appear on the
end of cubonit grain’ cutting edge at fine grinding of friction pieces of new composite materials on the base of
utilized and refreshed grinding alloy tool steels” wastes of 7XI"2BM®, 4XMH®CA and 11P3AM3®D2.

It was studied an influence of cubonit composition and cutting parameters for temperatures value. It was
shown the type grains material of cubonit compaosition instrument, graininess of tools and cubonit disc’s material
of bond essentially influence to the temperature field (momentary contact temperatures) at fine grinding process.
It was demonstrated for formation of high quality parameters of new composites details’ working surfaces it is
necessary to apply the diamond discs on the base of cubonit (KHBE) with graininess 14-20 um on elastic bond.
The experiments showed the decrease in 2,0-2,5 times of cubonit disc graininess reduces the momentary contact
temperatures value. The minimization of temperature field in processing zone for fine cubonit grinding of new
composite alloys on the base of grinding wastes of tool manufacture takes place at use the fine-grain cubonit
tools. The highest quality parameters of working contact surfaces of friction pieces from new composites are
reached with use the developed parameters of fine finish mechanical processing, such as: speed of cubonit disc
Vewa. — 25-35 m/s, speed of piece V, — 0,5-1 m/min, depth of cutting t — 10-15 um, cooling — 3 % soda
emulsion solution.

KaroueBbie cJioBa: Ky6OHI/ITOB06 H.IJ'II/I(i)OBaHI/Ie, KOMIIO3UTHI, yciaoBus OKCILTyaTalluu,
BBICOKOJICTUPOBAHHBIC KOMITIO3UTBI, TCMIICPATYPHOC IOJIC.
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