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>Mapku 1 XMMUYECKU COCTaB TUTaHa 1 CrnaBoB.
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TuTaH (Ti) (Titanium) - XMMUYECKNIN 3NIEMEHT C NOPSAKOBbIM HOMEPOM 22,
aToMHbIN Bec 47,88, nerkun cepebpucto-6enbinn metann. NnotHocTb 4,51
r/cm3, t  =1668+(-)5°C, t,,, =3260°C. [N TexHn4ecKkoro TutaHa mapok BT1-
00 1 BT1-0 nnoTtHOCTb NpnbnmantensHo 4,32 r/cm3. TuTtaH n TMTaHOBLIE
cnsiaBbl COYETAaloT NEerkoCTb, NPOYHOCTb, BbICOKYH KOPPO3UNHYK CTOMKOCTD,
HU3KNN KO3 DULMEHT TENSTOBOro paclUMpeHns, BO3MOXHOCTb paboThl B
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Okcng tutaHa TiO, BnepBbie Obin
obHapyxeH B 1789 rogy VY. [peropom,
KOTOPbIN NpWU UccrnegoBaHUM MarHUTHOIO
XKEne3ncToro necka BblAENUN OKUCh
HEeU3BEeCTHOro MeTarnna, Ha3BaB €ee
MeHakeHoBow. [1epBbin obpasel,
MeTanInM4eckoro Tutada nonyymn B 1825
rony V. 4. Bepuenuyc
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cg ; */13BeCTHbI ABE annoTponuyeckne moguukaumnm 4-2.?'*: |
o TuTaHa. HuskoTemnepaTtypHas anbda-moandukaums, &
cywectsytowada go 882,5 ° C n BbicokoTemMneparypHas ke
: BerTa-mogmdmkauus, ycronumaas ot 882,5 °C oo ‘;;; J
i; Temneparypbl NraBneHus U ‘
1 *TuTaH obrnagaeT HU3KOM TENIONPOBOAHOCTLIO, :5\_1'..': {
;3 koTopasi B 13 pa3 MeHblLe TennonpoBoAHOCTH R
; anwoMuHNAa 1 B 4 pasa - xenesa. KoadpdpuumeHT AR
TEPMUNYECKOro pacLLUMPEHNSA NPY KOMHATHOM "{f ¥
Temnepartype CpaBHUTENbHO Marl, C NOBbILLIEHNEM e

TemnepaTypbl OH Bo3pacTaeT

*TuTaH - napamMarHuTHbI MeTans. Y napaMmarHUTHbIX \a
BELLEeCTB MarHUTHas BOCNPUMMYNBOCTL Npu B,

HarpeeBaHuUn 00ObIYHO YMEHbLLUAETCA. TuTaH cocTaBngaeT ?.1‘5 B
NCKIKO4YEHNE N3 3TOrO MNnpasusa - ero BOCrpmMnMymnBoCTb "’:,{ ';
L g

CyLleCTBeHHO yBeJlindnBaeTCH C TeMHepaTypoﬁ
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CBOWCTBO TuTaH

ATOMHBbIA HOMED 22
ATOMHaA macca 47,00
MNOTHOCTb Npu 20°C, r/cm3 4,505
TeMmnepaTtypa nnasneHus, °C 1668
TeMmnepaTtypa kuneHumsa, °C 3260
CKpbiTas TennoTta nnasneHusn, K/r 358
CKpbiTaa TennoTa ucnapexus, KU/ 8,97
TennoTa nnasneHus, KIK/Monb 18,8
TennoTta ucnapeHuns, KIxK/Mmonb 422,6
MonsapHbI o6beM, cM3/MONb 10,6
YaenbHaa TennoeMKoCcTb Npu 20°C, KAX/(Kr-°C) 0,54
YaenbHas TennonpoeBoaHOCTb nNpu 20°C, BT/(M°K) 18,85
Ko3ddUUMEeHT NUMHENHOro TepMUYEeCcKOro paclwmpernsa npm 25°C, 106 8.15
M/MK p
YaenbHOe 3NeKTpoconpoTuBneHue npu 20°C, OMm'cm-107° 145
MoAay b HOPManNbHOM YNpyrocTwy, rfa 112
Moaynb casura, rfla 41
KoadduumeHT MNyaccoHa 0,32
TBepaocCcTb, HB 130...150
OcnenuTveano-Senblﬁ
ERESE . ﬂQSSEZ:Huﬁ Ny40K
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- IlocmouHcmea:

‘Manas nnoTtHocTb (4500 kr/m3) cnocobeTeyert

! i"ymeHbLueHmo MaccChbl UCMOSb3yeMOro maTepuana;

| BbICOKas MexaHn4eckas npOHHOCTb. Crout
“OTMETUTb, YTO NP MOBbILLEHHbLIX TEMMEepaTypax
(250-500 °C) TMTaHoBbIe cnnasbl MO NPOYHOCTU
MPEeBOCXOAAT BbICOKONPOYHbIE CriaBbl
YantoMUHUSA N MarHuns;

_ HeobOblyanHao BbICOKas KOPPO3NOHHAS B
- CTOMKOCTb, 00ycnoBrneHHast CnoCobHOCTbLIO x

| TuTaHa obpasoBbiBaTb HA NOBEPXHOCTU TOHKME i
(5-15 MKM) cnnolLuHble nneHkn okeuaa Tio,, ool

" MPOYHO CBSA3aHHbIE C MACCO MeTanna; |

. yAerbHasi NPOYHOCTL (OTHOLLUEHME MPOYHOCTU U
" _MNOTHOCTU) NyYLINX TUTAHOBbIX CMN/1ABOB

| | R s,D,OCTI/IFaeT 30-35 u bonee, 4TO NOYTU BOBOE

ge _ - § npeBblmaeT yOENbHY NPOYHOCTb JIErMPOBaHHbIX
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- Hedocmamku:

- BbICOKasi CTOMMOCTb NPOW3BOACTBA, TUTaH 3HAYUTENbHO

.| [opoXe Xernesa, antoMUHUS, Meau, MarHus;

" @KTUBHOE B3aMMOAEWNCTBME NPU BbICOKMX TEMMNepaTtypax,

. " 0COOEHHO B XWOKOM COCTOSIHAM, CO BCEMM rasamu,

" _CcOCTaBnsoWMMMN aTMocdepy, B pesynbrare Yero TUTaH i

- €10 CriaBbl MOXHO NMaBMTh NULLb B BaKyyMe Unu B cpege’
NHEePTHbIX ra3os; é

¥ TPY4HOCTM BOBIIEYEHUSI B NPOU3BOACTBO TUTAHOBbIX il

- OTXOMOB: A3 Bf

Mroxve aHTUMPPUKLMOHHbIE CBOMUCTBA, OBYCrNOBNEHHbIE i

HanunaHnem TUTaHa Ha MHOrMe martepwuarnbl, TUTaH B nape. | |

- C TUTAHOM He MOXeT paboTaTb Ha TPEHME; o

- BblCOKasi CKMOHHOCTb TUTaHa M MHOMMX €ro ChmaBoB K i

~ _BOOOPOAHOWN XPYMKOCTU N CONEBOU KOPPO3uum; bi

 nnoxas obpabaTbiBaeMOCTb pe3aHMeM, aHanormyHas l

i o6pa6aTb|BaeM0cw| HepXaBewLLNX cTanemn ayCTeHI/ITHOFO f
- Knacca; '
60nbma;| XMMUYeckasi akTUBHOCTb, CKITOHHOCTb K pOCTy

w» 3epHa npu BbICOKOW Temnepartype 1 pasoBbie

"f" npeBpaLleHnsa NpM CBApOYHOM LINKIE BbI3biBAOT

¥ ‘pruHocm Npwu cBapke TUTaHa

T
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DYKLMOHHOTO MaTepu axoaniEa\A
AmOMMngJaf TUTaHa ABN{FOTCS OYer, CTQ
/
0 @
70 B CBON.04epeab onpeaeno ux
11 B.Ka4€CTBE KOHCTPYKLIMOHHbIX MaTepma
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g!ETaHOBMTeanom XVPYPIuun. ‘ “
W LUMPOKOE NPUMEHEHIE B TexHKe BBU ic gle /1 BbICOKQM
( X W koTOpasi CoXpaHsIeTCs NPy BbICOKUX TEeMMNgpaTime x

o K U, >KapONPOYHOCTY, YAEMbHON! NPOYHOCTMY, o \J'IOTHOCTVI
./T ,pww” ‘

eSHb! PUCTB. Bbicokasd cTOMMOCTb TUTaHa U ero cr aB IHOTUX
39X K T ieHCVpyeTca 1x GombLien paboTocrnocobHOCTLIO, a B M BIX Sp-,
lfoTCs ogh {CTBEHHb) pUanom, n3 KoToporo MOXHO M3LoEd N ate]
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q TutaHoBblE cnnasbl NEPCNeKTUBHbI AN UCMOMNb30BaHUA
o BO MHOIUX APYrMX MPUMEHEHUSIX, HO KX L |
pacnpocTpaHeHne B TEXHMKE COEPXKNBAETCA BbICOKOM ) 5 AR |
CTOMMOCTbIO U eULNTHOCTLIO TUTaHA. * '
L. CoeauHeHns TMTaHa Takke NonyyYunm LWMpoKoe L2 1]
f NPUMEHEHNE B Pa3fNYHbIX OTPacaX MPOMbILLIIEHHOCTM. ,
Kapbug TntaHa obnagaet BbICOKOM TBEPAOCTHIO U ety

M TR

NPUMEHSIETCS B NPOW3BOACTBE PEXYLLUMX UHCTPYMEHTOB U |5+
abpasusHbIx MmaTepuanos. benbi anokeuna tutana (TiO,)

33 B e e

o MCNONb3YyeTCH B Kpackax (Hanpumep, TMTaHOBbIE : |
%% 6enuna), a Takke Npu NpoussoAcTBe bymarn v nnactuka. - ||
e TuTaHopraHn4eckne coegnHeHuns (Hanp. o ;

5 |
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TETPabyTOKCUTUTAH) NMPUMEHSIIOTCSA B Ka4yecTBe R
KaTanusaTopa 1 OTBepanTens B XMMUYECKOW U -2
NlaKoOKpaco4YHOW NPOMbILLNEHHOCTU. HeopraHnyeckne
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NHCTPYMEHTOB

Coe,El,MHeHMSIVTMTaHa I'IpVIMeHFIlOT?FI B XMMUYECKON AR
3NIEKTPOHHOM, CTEKINOBOSIOKOHHOW MPOMbILLFIEHHOCTU B .";.;,; g
kKadyecTBe gobaBku. Andopua TutaHa — BaXXHbIN b;: 4:
KOMMOHEHT CBEPXTBEPAbIX MaTepuanos ans obpaboTku ;'q“; §
MeTannoB. HATpua TuTaHa NpuMeEHSeTCs ANs NOKPbITUA m"; 3;
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- - - H. CONEDNaHHE NpHMEC, IR

ATAH TEZHUUECKM UWCTBU Al-0,3. Fe-0,15. Si-0,08. C-0,05. N-0,03. H-0,003.

AH M TUTAHOBHE CIUIABH JE$OPMUPYEMBE |00 oo, Mpoumx npumecen - 0,10 (Bkntoyas Ni+Cu-0,10. Ni-0,08"

OCT 19807-91 Cr+Mn-0,01)

T —— BT1- Al-0,2. Fe-0,15. Si-0,08. C-0,05. N-0,03. H-0,003.
& 1199,6|(0-0.12.
OCT 27265-87 00cs y
Mpoymx npumecen - 0,10
ITAH TEZHVUECKW UWCTEU Al-0,7. Fe-0,25. Si-0,10. C-0,07. N-0,04. 0-0,20.
PCT 1.90013-81 8T1-0 [Ti ocH H-0,010.
AH J THTAHOBBE CIUIABH JE$OPMIPYEMBE " [Mpounx npumecen-0,30 (Bknioyas Ni+Cu-0,10.
OCT 19807-91 Ni-0,08. Cr+Mn-0,01.)
ATAH I TUTAHOBHE CIUIABH JE$OPMIPYEMBE :issgg(ﬂ:di ”zog‘g%'( Zr-0.50. C-0,10. N-0,05.
ocT 10807-91 B3-L Mo, v 0o s 3 601504 [0015.0-015. Mpoun ¥4
AT - -R1 ' Ve [ (AL . iy
CT1-90013-81 Fe 020 npumecen - 0,30 Ay
AH 1l THTAHOBHE CIUIABH JEGOPMIPYEMSE Al4,5-6,2. Mo-0,8.V (C)?)ég 'r:OS:X Irl:%w?geu _
OCT 19807-91 BTS (|TioCH. |{MeHble 1,2. Zr-0,30. o= TIPOYAX TP

0,30 (exntoyas Ni+Cu-0,10.

71-90013-81 : L
DCT1-9001 Ni-0,08. Cr+Mn-0,01) ?‘1 X

Fe-0,30. Si-0,12

%

pcT 1.90013-81 BT1- 0-0.12 0 A
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