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ByrmneriacTuku — KOMIO3MINIMHI Marepiadd Ha OCHOBI HOJMIMEPHHX
B’SDKYYHX 1 BOJIOKHHCTOTO HAIIOBHIOBAYa, B SIKOCTI SIKOTO BUKOPHCTOBYIOTHCS
ByrieneBi Bojok-Ha (BB). 3a ocranmni mecatwnitts Bymiemnactuku (BIT)
3HAMIUIM Pi3HOMaHITHE 3aCTOCYBaHHS y 0ararbox raiy3sx HMpPOMHCIIOBOCTI
3aBASKM X YHIKaJbHUM BJIACTHBOCTSIM, a came: XIMI4HIH 1HEpTHOCTI;
BHCOKHMM MOKa3HHWKAM MIIHOCTI, TEIUIO- i SJIEKTPOIPOBIIHOCTI, pamialliiHO1
CTIMKOCTI; HU3BKIH MOB3ydOCTi 1 TeMIepaTypHOMY KOe]illieHTy JIiHIHHOTO
TEPMIYHOTO PO3IMINPEHHSI.

3aBOSKHM HABHOCTI y CTPYKTypi MeETaJ-BMICHHUX BYIJICIIEBHX BOJOKOH
(Me-BB) BucoxomucrnepcHUX HaHOPO3MIpHHX METaJOBMICHHX BKIIIOYEHB Y
BHUIVISIZII BiTHOBJIEHWX METAIiB, OKCHIIB MeTajiB Ta ix KapOimiB, BOHH
HaOyBalOTh TIOKPAIEHUX MIIHICHUX, aHTHQPUKIIHHUAX, OiOIUIHUX,
Mar”HiTHUX Ta iHmMMX BiIacTuBocted [1]. Hass-HicTh B cTpykTypi Me-BB
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MIKpPOHHOTO PO3Mipy (ZiameTp BOJIOKHA ~ 6-8 MKM) HaHOPO3MIpHHX (a3
METaJiB 1 CTPYKTYPHO-BIOPSIKOBAHOTO BYIJICLIO HaJa€e IM KOM-TJIEKC HOBUX
BJIACTHBOCTEH, XapaKTepHUX MIJIsI HAHOPO3MIPHHX OO’€KTIB 1 J03BOJISIE
PO3LIMPHUTH MOXJIMBOCTI X TPAaKTHYHOTO BHUKOpHcTaHHA. Kpim TOTO,
Momudikamis BB meramamu mpu3BOAWTH O TONIMIIEHHS X 3MOYYBaHHS
MOJIIMEPHIM B’SDKyYMM, IO 3a0e3medye OinmbIn PiBHOMIpHHM pPO3MOALNT
BOJIOKHHCTOTO HAallOBHIOBaYa B CTPYK-TYPi MOJIIMEPHOTO KOMITO3UTY [1].

3 MeTo CTBOPEHHS HOBHX BYIJICIUIACTHKIB  KOHCTPYKIIHHOTO
TIpU3HAYEHHs apoMaTHYHUK nomamin ¢eninon C-2 apmysamu Me-BB, mo
MicTaTh y cBoeMy ckiani xpom (Cr-BB) ta wmins (Cu-BB) y kinbkocti
17 mac. %, siki OTpUMyBaJIK BBE/ICHHS BIAMIOBIZIHAX METaliB B CTpyKTypy BB
LULIXOM TPOCOYEHHS LEIOJIO3HUX BOJIOKOH XJIOPUJAMH  BiJIIOBIIHHX
METaJIiB 3 HACTYIHOK KapOOHi3aIli€l0 B CTPyMi iIHEPTHOTO rasy.

BuBuenHst TepMiuHUX BractUBOcTed QeHinoHy C-2 i ByIIEMJIacTHKIB
(BIT) Ha #toro oCHOBI, 110 MPOBOAMIOCE Ha aepuBaTorpadi Q-1500/] cuctemu
®. Maynik, M. Haynix i JI. Epaeit dipya MOM (Vropuisa), Mokasaio, 1o
pupoaa MeTaly — HaHoMomudikaTopa, CYTTE€BO BIUIMBAE HA HOTO
TEPMOCTIHKiCTh TIACTHKIB (puc. 1, Tabm. 1).

Pesynbratn  TEepMIUHMX  JOCHI[DKCHb IOKa3ajld, IO HaWMEHII
TEPMOCTIHKMMH BUSBHJINCh KOMIIO3UTH, apMoBaHi 17% wmac. % Cr-BB;
CYTTEBA JACCTPYKIIiS JAaHOTO KOMITO3UTY po3mounHanack micis 550 K, B Toi
yac sK 3pa3ku KoMmo3uty, apmoBanoro Cu-BB, mouumHamu mimsratu
nectpykiii siurre micis 620 K. Otxe, Me-BB 3a BIUTHBOM Ha TEPMOCTIHKICTh
BII moxHa po3ramysatu y psaa: Cr-BB < Cu-BB.

Tabmums 1
TepmocrTiiikicTh ¢genijiony C-2 Ta ByIJIeIJIACTHKIB HA Hi0Or0 0CHOBI

. Temnepatypa, K
Marepian
P Ty Ts Tio Tis Tz Tss T3
DC-2 320 467 656 681 696 712 729
dC-2+17% Cr-BB| 301 460 595 625 659 682 699
DC-2 +17% Cu-BB| 322 600 657 683 702 722 743

Ipumitka: To, Ts, Tio, Tis, T20, T2s, T30 — TEMEEpaTypu nouatky Ta 5, 10,
15, 20, 25 1 30 % Brparu macu, K
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Puc. 1. TepmorpaBiMeTpuyHi KpuBi peninony
C-2 i ByrienJ1acTuKiB Ha i0ro OCHOBI, apMOBAHUX MeTAJ10-BMiCHUMH
BYIJIelleBUMH BOJJOKHAMH

BaxMBUM ~ METOJOM  JOCHIDKCHHS  IMOJIMEPHHUX  KOMIIO3HTIB €
BU3HAYEHHS IX TeMIeparypHOro KoeQillieHTa JIHIHHOTO pO3IIMPEHHS
(TKJIP). Ockinbku moniMepu MaroTh Benwnki 3HadeHHs TKJIP y mopiBHSAHHI 3
IHIIUMH TBEpAMMH TiTaMHU, BUBUCHHA TeMIiepaTypHoi 3anexHocti TKIIP €
OCOONTMBO BAaXJIMBUM SK JUISA BUSIBICHHS 1 imeHTH(IKAIl TeMIeparypHUX
MEPeXOoiB y TMoJiMepax Tak 1 IUId PO3paxyHKY IOIYCKIB i MOCaIoK MHpH
eKCIUTyaTamii JeTajedl BUTOTOBICHMX 3 IIONIMEPHUX KOMIIO3HTIB, IO
NPALOIOTh Y Mapi 31 CTaJIeBUMH.

3nauenns: TKJIP Ta Bu3HaueHHs TeMiieparyp ckiyBanHs ¢eniiony C-2 i
BII Ha #ioro ocHOBI po3paxoByBajiM 32 KPUBUMH «BiTHOCHE IOJOBXKEHHS —
TeMmmepa-Typa», orpuManux Ha auiatomerpi JJKB-5AM. ExkcriepumenTanbHi
nociimkents po3poonenux BIT mokaszanu, mio ix TKJIP 3Ha4HO HUKYHIA, HIXK
y BUXIJIHOTO TOJi-Mepy. IMOBipHO, 1le 0OYMOBICHO 3MEHIICHHSM BiJIbHOTO
00’eMy 3a paxyHOK XiMi9HOI B3a€MOJIii MAKpOMOJIEKYI aMOpPHOTO (heHLTOHY
C-2 3 akTHBOBaHUMH HaHOJUCIIEPC-HUMH METaJIaM1 IOBEPXHEIO BYIJIEIIEBOTO
BOJIOKHA. JlaHWii BHCHOBOK ITATBEPIXKY-€ThCSA THM, IO TEMIEparypa
cxiyBanHs BIl na 6-16 rpanyciB Buma, HiX y ¢deni-tony C-2, a TKJIP
3HWKyeTbcss Ha 10-60% B ychOMy JIOCITIDKEHOMY TeMIlepaTryp-HOMY
iHTepBai (Tabm. 2).

Tabmus 2
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TemneparypHuii koedinieHT JTiHIIIHOr0 PO3MUPEHHS JOCTITKEHUX
marepiais (o'10°, K1)

Temnepatypuuii ®Deninon ®eninon C-2 + 17 mac. % Me-BB
intepBai, K C-2 Cr Cu
298-318 22,39 19,43 16,70
298-358 30,58 26,84 22,66
298-398 33,93 29,22 25,72
298-438 37,67 31,84 28,65
298478 40,12 32,77 29,58
298-518 42,39 31,19 26,58
298-558 43,16 28,58 22,03

®di3uKo-MeXaHI4YHI  JOCTIKCHHS BIUIUBY IPUPOIU  BOJOKHHUCTOTO
HAIIOBHIOBaYa Ha MIIHICTHI MMOKa3HUKH BHXITHOTO TMOJIMEPY CBIIUMIA TPO
Te, 110 TO3UTUBHUN e(heKT HocsraeThes IpH apMyBaHHi ¢eninony C-2 Cr-BB
(puc. 2, 3) [2].

o, MIIa
400 1 1

350 1

300

250 2 N

¥}
[

200

150

©C-2 Cr-BB Cu-BB

Puc. 2. Ticrorpama 3anexnocti Me:xi minnocti (1) Ta Tekyqocri (2)
NP CTHUCKAHHI BijI CKIaay KOMIO3u Uil

E, MIIa €, %
3700 1 1 2

3200 +

2700 1

2200 +

1700

1200 T
oC-2 Cr-BB Cu-BB

Puc. 3. I'icrorpama 3ane:kHocTi Moay.as npyskHocTi (1) Ta BizHocHOT
aedopmanii (2) npu cTUCKaHHI Big cKaIagy KOMIO3U
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HocnimkeHHst mpolreciB Teprss Ta 3HouryBanHs BIl mpoBoamiock y
PEKHMI CyXOro TepTsl Ha TUCKOBIM MaIlIWHI TEPTS 32 CXEMOIO JIUCK (cTaib 45,
HRC»> 50, Ra = 0,08) — 3pa3ox BII (0 10 mm, Bucora 10 MM), muisax teprs
cra”oBuB 1000 m.

B pesynbrari mpoBeneHUX TPUOOIOTIYHUX JOCIIIKEHh BCTAHOBIICHO, IO
y Io-ClipKeHOMY iHTepBaii pexxuMiB ekcruryararlii BII mamu anTudpukmiiiai
BIacTUBOCTI (Tabn. 3), a OLIPII HW3bKI 3HAYeHHA KoedimieHTa TepTs i
IHTEeHCUBHOCTI JTIHIHHOTO 3HOITYBaHHS Oynu xapakTepHi st BI1, apmoBanoro
Cu-BB.

Koedimient teprs ¢deninony C-2 3Haxomuscs B mexax 0,18-0,15 i maB
OibLI BHCOKI 3HaueHHs y nopiBHsHHI 3 BII, a iHTEHCHBHICTH JIHIHHOTO
3HOIIYBaHHs 3pocTana Bix 6,5 10 1o 1,5 1078,

Tabmwms 3
BnJiMB NUTOMOro HABAHTAKEHHS HA TPUOOJIOTiYHI BJACTUBOCTI
Marepian IIntome HaBaHTa:keHHs, MIla
02 [ 03 | 05 | 065 | 08
KoeditieHt Teptst
®eninon C-2+17 0,16 0,10 0,09 0,074 0,070
mac. % Cr-BB
®eninon C-2+17 0,13 0,079 0,075 0,070 0,067
mac. % Cu-BB
InTeHcUBHIiCTD Jinilinoro snomysanns In- 107
®eninon C-2+17 4,86 4,48 4,37 4,30 3,91
mac. % Cr-BB
Oeninon C-2+17 4,63 4,36 3,73 3,60 3,21
mac. % Cu-BB

* [IIBUAKICTH KoB3aHHS — 1,5 M/C

TakuM YHHOM, B PE3yJIbTATI AOCHIHKEHb BCTAHOBJICHO, 1110 oTpuMaHi BIT
MarOTh TIOKPAIIEHUH KOMIUIEKC eKCIUTyaTallifHIX XapaKTePUCTHK 1 IX MOXKHa
pPEKO-MEHIyBaTH SIK MaTepiajli KOHCTPYKLIHHOTO 1 aHTH(QpPUKLiiiHOrO
MIPU3HA4YEHHs U1l pOOOTH y By3Jlax TEPTs MAIllMH 1 MEXaHi3MiB.
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