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(72) FTONTBAHWULA CEPMIM KOCTAHTUHOBWY,
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(73) 3AMOPI3LKNA HALIIOHATBHUIA TEXHIYHUI
YHIBEPCUTET, UA

(57) CnnaB Ha OCHOBiI TUTaHY, WO MiCTUTL arOMiHIN,
Hio6in, MonibaeH, XpOM, TUTaH, KU BiAPI3HAETLCS
TUM, IO A0AaTKOBO MiCTUTb Bofbdpam Ta Gop y Ha-
CTYMHOMY CNiBBiAHOLLUEHHI KOMMNOHEHTIB (y Mac. %):

KopucHa mMopgenb BigHOCUTbCS OO KOJbOPOBOT
MeTanyprii, a came 0o po3pobky cnnasiB HA OCHOBI
TUTaHY, SIKi BAKOPUCTOBYIOTb ANs BUpOoOHMUTBA AeTa-
nen KOHCTPYKLUIMHOIMO MpU3HaYeHHs 3 BUCOKUMMW Xa-
POCTIMKMM M Ta XXapOMiLHUM MW BNACTUBOCTAMM.

Bigomun cnnmaB Ha OCHOBI TuUTaHy [naTeHT
2906654, CLUA, MIMK C22F1/18, C22F1/18, Heat
treated titanium-aluminum vanadium alloy [enekTpo-
HHUI pecypc] /Stanley Abkowitz- NeUS 19540458032
19540923; onybn. 29.09.1959. - 3c], Akn Mmae HacTy-
MHUIA XiMiYHWIA cknaa, mac. %:

AntoMiHin 5,0-6,5
Banapgin 3,5-4,5
TuTtaH PewrTa

Bigomunin cnnas BUKOPUCTOBYETLCH 3a Temnepa-
Typ Ao 400°C Ta Mae 3a40BiNbHi XKapoCTilki Ta xa-

POMILHI BMACTUBOCTI, OCKIiflbkKN € (oc+B)- crnsiaBom
MapTEHCUTHOIO Kfiacy 3 HU3bKMM BMICTOM aritoMiHito
Ta MiCTUTb BaHagil, WO HeraTMBHO BMIMBAE HA BMCO-
KoTeMnepaTypHi BNacTMBOCTI TUTAHOBMX CMMagiB.

HanGinbw 6nm3bkum aHanoroMm, B3siTUM 3a Npo-
TOTWM, € CMflaB Ha OCHOBI TMTaHy [naTeHT 2191841,
Poccuinckas depepauna, MINK7 C22C14/00, Cnnas
Ha OCHOBe TUTaHa W u3genue, BbINOMHEHHOE N3 HEro
[enekTpoHHa agpeca] /E. H. Kabnos, K. K. AcnHckui,
B. U. UeaHos, I'. B. AHtawos, E. H. TapaceHko -
Ne2000131630; 3anaB/. 19.12.2000; onyon.
27.10.2002. - 4 c.], 9KM Mae HACTYMHUIN ckrag, mac.
%:

AntomiHin 34-35,5
Xpom 1-2
Hiobin 2,5-35

antoMmiHin 29,0-33,0
Hiobil 4,0-8,0
monidaeH 4,0-6,0
XpOM 1,0-3,0
BONbdpam 0,005-0,05
6op 0,005-0,25
TUTaH pewra.
MonibaeH 0,3-1,2
LinpkoHin 0,5-1,5
KpemHin 0,2-0,3
Byrneupb 0,08-0,12
OnoBo 0,05-0,1
TuTtaH PewwTa

[o HepgorikiB BigoMoro pileHHs Tpeba BigHecTn
Te, WO 3aCTOCYBaHHSA LbOro cnnasBy He 3abesneuvye
HadinHOi Ta [oBroTpmMBanoi poboTn aeTanewn, WO
npaulTs B yMOBax MNiABULLEHUX TemnepaTyp OO0
900°C.

Y 3B'A3Ky 3 UMM NigBULLEHHSA >XapPOCTIMKOCTI Ta
XapomiuHocTti 3a TemnepaTyp 4o 900°C € akTyanb-
HUM 3aBOAHHAM.

TexHi4yHOO 3a4ayeto KOpUCHOT Mofeni € po3pob-
Ka cnnasy, 3 SIKOro MOXHa OTPMMaTh FOMOTeHHI BUSN-
BkM ©e3 nopucTocTi i ycagkoBux AedekTiB 3 NiaBuLLe-
HUMMK XapoCTinkumMmm Ta KapoMiLHUMK
BMacTMBOCTAMMK 3a TemnepaTyp 3acToCyBaHHA [0
900°C.

lMocTaBneHe 3aBOaHHS BUPILYETHCA HACTYMHUM
YMHOM. 3anpornoHOBaHWUA TUTAHOBWUI ChNaB, WO Mic-
TUTb antoMiHii, HioGin, monibaeH, XpoM, Bonbdpam,
6op Ta TMTaH MpPW HACTYNHOMY CMiBBIOHOLLEHHI KOM-
noHeHTiB (Mac. %)

ArtoMiHin 29,0-33,0
HioGin 4,0-8,0
MonibaeH 4,0-6,0
Xpom 1,0-3,0
Bonbdpam 0,005-0,05
Bop 0,005-0,25
TuTtaH PewTa
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Came CyKynHICTb LMX KOMMOHEHTIB Ta iX chiBBia-
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Ha nigctaBsi Lboro MoxHa 3po6uT BUCHOBOK Npo Te,

HOLUEHHs1 3abe3neyyloTb AOCATHEHHS HOBOMO TEXHiu-
HOro pesynbTaTy - NiABULLEHHSA XapOCTiNKOCTi Ta xa-
POMILIHOCTi,  OKafMHOCTIMKOCTI  Ta B  Uuinomy
OOBrOBIYHOCTI Ta HaLiNHOCTI poboTU peTanen 3 umx
cnnasiB.

TexHiyHe pileHHsa, ke 3aABnsETbCA, MiCTUTb
HOBi O3HaKW, TOMY BOHO Bignosigae KpuTepito "HOBMU3-
Ha".

3MeHLWweHHa BmicTy antomiHito o 29,0-33,0% 3a-
Besneuye yTBOPEHHs reTepodasHoi  (y +ay)-TiAl
MIKPOCTPYKTYPW, MiOBULLEHHSI TPaHWYHOI poboYoi Te-
MnepaTypu, 3HWKEHHS TEPMiYHMX HanpyXeHb, WO B
Linomy crnpuvsie nigBULLEHHIO OOBroBiYHOCTI BUpobiB
Npu TEPMOLIMKNIYHOMY HaBaHTaXXEHHI.

Ockinbkn HioGiN edeKTMBHO 3HWKYE LUBUAOKICTb
OKMCIIOBaHHA MNiJ 4Yac TepMOAMHaMi4YHOTo OKMCHo-
BaHHA 3a 900°C Ha noBITpi, MigBvLyto4M apresito
OKCU[HOTIO Lapy Ha mMaTtpuli, a TakoX Crpusie YTBO-
PEHHIO MOBEPXHEBOIrO OKCUAY arntoMiHito, Skuii 3anobi-
rae Bi No4anbLUOro OKUCIOBaHHS CnraBy, TOMY NOT0O
BMicT B cnnasi 36inbweHo oo 4,0-8,0%.

MonibgeH B kinbkocti 4,0-6,0% nigsvwye onip
OKMCIIOBaHHIO LUNSAXOM (POpMYBaHHA oKcnay antiomi-
Hit0 Ha NoBepXHi cnnasey.

Xpom vy kinbkocTi 1,0-3,0% 3HayHO 3HWKYE LUBMA-
KICTb OKMCMIOBaHHA 3a BUCOKMX TemnepaTyp (4o
1000°C), 3aBAsAKN CMPUSHHIO YTBOPEHHSA WiniCHOT Nrii-
BkM AloO3 Ha NOBEPXHi 3UTKa.

[Ons edeKTUBHOIo 3HWKEHHSA PO3YNHHOCTI KUCHIO
y TiAl cnnasax BMicT Borbdpamy 36inblweHo o
0,005-0,05%, 3aBASKN YOMY BHYTPILLHE OKMCIIOBAHHS
YTPUMYETLCA Y CMNaBi.

Mani go6asku 6opy B kinbkocti 0,005-0,25% €
MoaudikaTopaMmu MIKPOCTPYKTYPU TUTAHOBUX Cnna-
BiB, BUNagaroum Nno mexax sepeH.

AHanorm, WO MICTATb O3HaKu, SKi Bigpi3HAOTL
pilLUeHHs1, WO 3aABNSETbCA, Big BiAOMOro, He BUABIe-
Hi, TAKUM YMHOM pilleHHs BiANOBIAAE PIBHIO TEXHIKW.

O pilleHHs, siKe 3asiBNSETbCS, 3a0BOSbHAE KpUTe-

pito "BUHaXiAHWLBKWIA piBEHb".

rpieaHHs o 20°/xe.

NpyXeHb MuTi

Bnpogoex 1 rog.

PesynbTaTit NOpiBHANLHMX AOCAIAXEHD

TuTaHoBi cnnasu Gyny oTpuMaHi MeToom crnna-
BMEHHSA CPEeCOBaHMX LWMXTOBMX BpurkeTiB y nabopa-
TOPHIN BaKyyMHO-AYrOBOI neyi npu cuni ctpymy 6nu-
3bko 2-2,5kA Ta Hanpysi 40-50B. lNepen noyatkom
nnaBkK BakyyMyBaHHSAM Yy Kamepi nedi gocaranu 3a-
nnwkosoro Tmcky 0,12Ma, nicra 4oro Kamepa 3anoB-
HioBanacs aproHom o tneky 50klMa. Bunmekn macoto
200r i poamipamu @50x10MM ogepxyBanu B MigHOMY
UUniHAPMYHOMY BOLOOXOMNOLKYBAHOMY KpucTarisa-
TOPpi.

I3 BUNMBKIB BUFOTOBMANM 3pasky Ana JocnipKeHb
CTPYKTYPU, MEXaHiIYHNX BNACTUBOCTEN Ta BUCOKOTEM-
nepaTypHUX BMacTUBOCTEN.

[ns pocnimKkeHHsA CTIMKOCTI CnraBiB 40 OKUCIEH-
HS ()KapoCTINKOCTi) 3a AONOMOrol MeToda TepMmorpa-
BiMeTpIT 3HEeXMpPEeHi Ta NPOMUTI 3pa3ku 3BaXyBanu Ha
aHaniTM4YHMX Barax 3 HaCTYMHUM PO3MILLEHHSAM KOX-
HOro B OKPEMOMY MnonepeaHbLO0 MpoXapeHoMy Brpo-
noex 4 rog 3a 1200°C kopyHAoBOMY TUMMi. BuB4eHHS
KIHETUKM OKMCNEHHS 3AifcHoBanocs Ha npubopi
"Derivatograph" 3 6e3nepepBHUM 3annMcom 3miHu ma-
CWU BNPOAOBX HarpiBaHHA Ta BUTPUMKWU BNpodoOBX 6
roa. lNMepepuByacTe OKMCMOBaAHHSA 3 BUMIPIHOBAHHSIM
3MiHM Macy 3paskiB Ha aHasniTMYHMX Barax 3 TOYHICTIO
po +0,0001r. yepes BM3HayeHi iHTepBarm vacy (1, 2,
5, 10 roa.) BMKOHaHO B Medi onopy 3i WBUAKICTIO Ha-

"apsayy TBepaiCTb (KapoMiUHiCTb) BU3HaYann me-
TOOOM TpuBanoi TBEPAOCTi 3 BAABMEHHSAM candipo-
BOro iHgeHTopa 3a TemnepaTyp 500, 700 ta 900°C.
Mepen BunpobyBaHHAMW ONA 3HATTA TEPMiYHUX Ha-
3pa3ky BignantoBammce 3a 900°C

PesynbTa™m nopiBHAMbHUX AOChiDHKeHb crinasy,

Lo BIJOMWI Ta cnrasy, WO 3asBMASETbCA, HAaBeAeHi B
Tabnuui.

Tabnuus

HV 1-3600, MIMa 3a Temnepatyp, °C Tuace» °C a(A m/S), mricm?
CMNnAB 700 900 q1(aep.) qz(Baru)
500
CnnaB Bigomnit 2850 1330 100 600-700 1,99 2,45
Cnnas, WO 3asABMsETbCA 2520 1950 850 800-990 0,8 2,05

PeaynbTaT¥ OocnipKeHb BKasyloTb, LIO TUTaHO-

BMIA CMNnae, cknag sIKOro 3asBfseTbCs, 3abesnevye
OinNbL BMCOKI MNOKA3HWMKU XXaPOCTINKOCTI Ta »XapoMmil-
HOCTI 3a BUCOKMX TeMnepaTyp. Lle gossonuno niasu-
WMTU TEPMiH ekcrinyaTauii Aetaneu, ski 6ynu 3 HOro
BurotoBneHi Ha 30-40%, a Takox 3aowwaguTy npu

LbOMY 3HauHi hiHaHCOBI pecypcu 3a paxyHOK 3MeH-
LLEHHSA KiNbKOCTI 3anacHUX YacTUH | PEMOHTIB.
Buxogsuu 3 BuLLEBMKNIAAEHOrO, MOXHa 3p00onTU
BMCHOBOK MpO Te, LU0 TEXHIYHE pilLeHHSs, sike 3asBnsi-
€TbCH, MOXe OyTn BMKOpMCTaHe B TEXHili Ta 3a80BO-
NbHSE KpUTEPItO "MPOMMCIIOBa 3aCTOCOBYBAHICTbL".

Komn'toTepHa BepcTka |.CkBopuoBa

MignncHe

Tupax 28 npvm.

MiHicTepcTBO OCBiTM i Hayku YKpaiHu

[epkaBHU fenapTameHT iHT eneKTyarnbHOoi B MacHOCTI,

Byn. Ypuubkoro, 45, m. Knis, MCr1, 03680, YkpaiHa

O “YkpaiHCbKuiA iIHCTUT YT NPOMMCIIOB Oi BNAacHocTi”, Byn. [NasyHoea, 1, M. Kue — 42, 01601



