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Isothermal Aging Behavior of 8 Ti—Fe Alloys

Koichiro INOUE, Masahiko IKEDA, Shin-ya KOMATSU, Takashi SUGIMOTO and Kiyoshi KAMEI

Synopsis : The isothermal aging behavior of Ti~5,8 and 10 mass%Fe alloys at 673K, 723K and 773K was investigated by resistivity and hardness mea-

surements, X-ray diffractometry and transmission electron microscopy. The Time-Temperature-Transformation diagram of the alloys was de-

termined. In Ti-5 mass%Fe and Ti-8 mass%Fe, the isothermal @ phase precipitated by aging at all of the aging temperatures. Because the

isothermal @ phase did not precipitate by 773K aging in T-10mass%Fe, the upper temperature limit for precipitation of isothermal @ phase

in Ti~10mass%Fe will situate between 723K and 773K. Incubation period prior to nucleation of o phase is shortened with elevating aging

temperature. The influence of Fe content on the time for nucleation of « phase was not clear. Only at 723K, resistivity and hardness of all

specimens show second abrupt decrease by more than 600 ks aging,

which suggests the precipitation of TiFe.

Key words: titanium-iron alloy; metastable B alloy; isothermal aging; resistivity; hardness; @ phase; o phase.
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Fig. 1. Schematic diagram of solution treatment and accu-
mulative isothermal aging.
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Fig. 2.

Influence of Fe content and aging temperature on isothermal aging behavior. White arrows show first abrupt decrease in re-

sistivity ratio, or start of « precipitation. Black arrows show second abrupt decrease suggesting TiFe precipitation.
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Fig. 3. Change in X-ray diffraction profile of T5Fe with
isothermal aging at 723K.
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Fig. 4. Change in phase constitution by X-ray diffraction
with isothermal aging. Limited Time-Tempera-
ture-Transformation diagrams, but extended about
iron content.
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Fig. 5. X-ray diffraction profile of T10Fe for resistivity
measurement aged at 723K for 1.2 Ms.
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gram in Ti—Fe system.
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Fig. 7. Relationship between Fe content and hardness
change by 723K aging.

BALY  EHELDEIFERNT oM 6 atBNOZELATET
L7 120ksBERN OB ADOB X I RITTHERRDOEL

Fig. 71289, 03ks Tid, #kEHEMSERWEIEHM TG,

BEHEDE W TS5Fe, T8Fe TId STQIREEN & 150 HV FZHE
B+ 5, —FH, #E5HRBEOEHVTIOFe TiEhT2IZH
IOHVOR{LAR SN Z2EETH S, ZHEHEAEDK
WIlEHE E B o HOTHE2A B W2 EHEE I NS

afBiz & AL DORRKIZHTV 120ks TIX, 0.3ks D35
SIS EEHENSVVEEM X EE <, TI0Fe TSTQ
PREE L 0 SOHVIEEM{L L Ty 3. T5Fe ® 723K—120 ks B
i, BRSO T RO N ZBREIEKIL T, STQIR
REX D M XAMET 9 5. 20K ZBRehik b i 3meehim
EOEBWITK TIE X HIZBEEIZL S,

723K TO03kslFE%h L 7= & & 0 T5Fe & T10Fe ® TEM fH i
& ZNFMNFig 8 & Fig. 912" T, TSFe, TIOFeDE B 5
10~20nm DM A B Eh B, 2O MPILE F#I0]
WO Tzl Ths, £/, ZThoDHHMIIETFHED
AW A Z CTBIRT 5 &R amioprd UTun e, G
BEZIZMIEL T 6, Fig 8, SO GIE DD/
TYNDALEDOT, BHENL oAERBEOREIZTE X
WA, T5Fe T T10Fe 12T o2 & ORI E - #a s

< T5FeD o BIFHREA TIOFe XD BV LRI NS,

IOEEIT, O Fig TTRRZBEREEORMIZ K DI
oD RN B E NI FHAELFRL TV 5.
723K-120ks & @ T5Fe, T10Fe ¢ TEM 4% % Fig.10 &
Fig 111Z/Rd . T5Fe & TIOFeD E 5 5 DK TE , Kif
0.1~0.3 um DK BAEHZIZHT T L 72 2 2D a B EIES
XN, WO o fHOHTHIRREIZIZBEE A MR IZED 5
N3, £55 ¢ Orowan RO H RILHERE U T & &
VOEBESIIREET H B LRI S N B,

STQ TOM X L EIFIREDI X I KT THERED
%ﬁényzzﬁfm RT . STQIREETIZ BRHASKEDIE
XRHHPDOAD K IZHOBEAEHILERC LD SEEEE
EEBITEERICHEINT S, L L, BHMIZAKT 5 IEH
W oMMPBOXIICHSIZHS L, EEICHE IS

32

©
1128
O
0028
° O
[ ]
1108 & o .. e
°
e DF. O hd
[ ]
O *e ®e >
O .0 Oﬁ
® w
O

Fig. 8. TEM micrographs of T5F¢ aged at 723K for 0.3 ks.
A) Dark field image, B) SAD pattern. beam direc-
tion is [110] B and C) Key diagram of SAD pattern
in B).
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Fig. 9. TEM micrographs of T10Fe aged at 723K for
0.3ks. A) Dark field image, B) SAD pattern, beam
direction is [110] B and C) Key diagram of SAD
pattern in B).
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