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Abstract

In the present study, microstructural evolution and mechanical properties of Ti-Fe-Sn ultrafine eutectic alloys have been inves-
tigated. Ultrafine eutectic microstructure consisting of a mixture of B-Ti solid solution and TiFe intermetallic compound homo-
geneously formed in (TizpsFex0s)100-x5ny alloys with x =0, 1 and 3. Addition of Sn is effective to modify the eutectic colony into
the spherical shape with decreasing the lamellar spacing and colony size. This results in enhancing the macroscopic plasticity up to

3.1% of the Ti-Fe-Sn ultrafine eutectic alloys.
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Fig. 1. XRD results of (TizsFeass)00xSn, alloys with various Sn contents (x =0, 1, 3 at.%)

Fig. 2. SEM images of (TizsFeass)io0-«Sny alloys; (a) SE (secondary electron) image of TizsFeys binary eutectic alloy, (b) SE image of
(Tisg.sFex95)9oSn, ternary alloy (c) SE image of (TizsFeys)e7Sn; ternary alloy, (d) Higher magnified SE image of (TizsFeo5)075n;3 alloy
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1) 7(SEM : Jeol JSM-6390, FE-SEM : Hitachi S4700)% ©|

319 o2 SEMS] EDS(Energy dispersive spectroscopy)

! Subalebz) o|njA S o183l F71A RS FER

T3 Az3 g A8 7AF 4EE YolruA, ¥y

= 8x 107 msE AEAFEE PePen dHAEE AT

¥ Eo] 6mm A7 3mmE FV|8te AR} Fole] H
1:22 §AES A

oo ek

Ly

=

i

3. AEzEM N IH

3.1. DIMI=Z[e] 5}

Fig. 1 & Sn¢] 43S 22ty FYFRYLE Axd
(TizgsFer shoosSnx (x=0, 1, 3at%) T& T8 X-A
34 BAAF o)), B35 RE A bee B-TigH 545
7¥819HE TiFe o] HAHAOH, FHHCE & Sn 38T
T2 A e BT 34 371 Sne A7l F7HE)
ujel AxPFE7E S sk " =t B 3EAR(20) &
o2 olFdilen vAzAUeA p-TYde] AAehe FuliEE
& Aoz 7hadl 34 539 et Fasiilvh £3
Sno] Z710l wal TiFe o] RuE& st XA 3
¥4 Az 53 FErt 7t shith

Fig. 2 (a), (b), (¢), (d) ¥ Z7] T2 Sn®] AH/HEE 711
B Alge) Aol #E sRee dFAQ) rAEe B
ogF3 gtk zizte| mlzAL A FAT XA A 24
AFo)A BQ1E e} 7ol Sno Al W& wHZAY B-
Ti¢t TiFe F47del gk HstE d}1E = AUk Fig. 2 (a)
0“-‘:‘ 2%_7:“ %@@%‘ﬂ Ti70,5F629,5 —‘;—:1]"1::"0 EV‘“}—Z}% L]'E]'LH
Aok AYH F4 G 2A0] FAHALH, Tt 55
7435HE TiFe o2 o|Folx 424 344 4L &
500-700 nm ©]™ eutectic colony®] Z7)= vi-¢- st
A YA tFdS GA 5 AT Fig 2 b=
(TizesFess)ooSnarae] HAIZAS B Qlrt. Fig. 2(apli]
I8 TiggsFeys Bae] PIMZRAZ A33] fAke B2
FAZAL #Ask= Zo] sFzsith AT, (TigesFexshoSny
ool mAzze S0l Badd FEERA N
Y 474 400~600 nm)e] EIHA oM, TiFede] F3&
&9 712 ZAzAWe] p-Ti 4} TiFe 3] vl&o] Wit
AL& ¢ 4 9tk T3 Eutectic colonyd] Z7|= < 10-
20 umE UIA|E ES-S BRI £ Qlo webA, A% Sn
(1 at%) 37K PH3E doy)Al dodr mzHTE v
FA7e Aoz o s d 4 vk Fig 20 (TinsFes)Sns
) v RAE BaFE5 Utk AR 22 TigsFeps o
(TizosFe29.5)00Sn,T5e] HAZRA = & AolE VEili= A

SN ETF

TiFeAte] BEuEgo] AtNFH o2 IA Z718M4 AL eutectic
colony®] Z7|& 5~10 um 2712 vMs} 3 FA9 colony
o] P& FHEIOH, BT 4L 100~150 nm=
A A HISS B & Ut S0AHSE (TisesFews)rSns
9] & SEM ©IRIX|E Fig. 2 (d)ell e e 34
773& E21 & 7 AUk

Atk sn®f 3at% F7kl ds) S50ERE

3.2. 7|4 sS4 HE

Fig. 3 & Sn®] 71 2ejsld AZE (TisFezo.s)i00-xSny
(x=0, 1, 3at%) FF A8 ¢EAE FHE Jehidch
FAZAL ZHe TiyosFews 194 &5 AEY dEAEEH
Table. 1¢] YERRASZO] F 2270 MPa 9} 2280 MPa 9| &
Bawel S de g ERAIRE oF 03%S] SAHIIAE
Holw ml$- A|TAY AVPAFE 2=t 1at% Sno] FH7H
(TizsFen5)ooSmEES] UEFAIH AF= Ty sFen Rt 24H
FEAE (2122 MPa)E BHLH ol wAzF Wl 37474
o] EgdAo] EAlsk] = AHslaglez 2gst HAo=E A}
2ot T3 05%9] AAJHES HYowEA FAXENS -
THYsH TiFHe] S22 9] mdlsle Zxe] ot 94
o] 2 GES AR EFe & ¢ AU A A
29 ZnA3e} eutectic colony Z719] WEr}t BlwE ol
o]F17] (TizsFers)rSmEFe] $EA A7 2273 MPa 9
2398 MPa ¢] ZEE9} A7t =g B oW, MUY
31%Z Table. 1914 A8 5 ASFo] TigsFews T3
(TizsFerss)ooSEEHEF 28] o)ge] A2 HRl Zes K]
19tk ol& eutectic colony Aol mlA|stel & de] 78
37t 71AE AR el 71edsiRe, ol mAg 7R
eutectic colony”} B Adw}e] AHFZE A3 (rotation)]

3000
E ®=3mm
s (@) TinsFems  (b) (TizsFes oS
2
@& 2000 F .
'ﬁ () (TizsFex5)e7Sn;
on
E
St
Y
¥}
£ 1000+ 29,
& A
&2 / Uniaxial compression
/ Strain rate=8x lO‘Is
0 i i i

Strain (%)

Fig. 3. Engineering stress-strain curves of suction-casted (Tiz.s Fexs)
100.90, (x=0, 1, 3 at.%) alloys

Table 1. Compressiv: mechanical properties of (Tiz sFe20.5)100-cSnx (x =0, 1, 3 at.%) alloys

Alloy composition (at.%) Scale cy(MPa) £y cf(MPa) €
TizpsFen s 2270 1.58 2280 0.33
(Tizp.sFe0.5)995n, d3mm x h6 mm 2122 148 2136 0.52
(Tizo.sFe0.5)9:Sn3 2273 1.61 2398 3.1
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Fig. 4. Fracture surface of (Tiz sFez.5)100-xS0x (x = 0, 1, 3 at.%) alloys after uniaxial compression test; (a) TizgsFesss (b) (TizosFess)eoSn; (c), (d)
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