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Effect of Fe and Cr on w Phase Formation in Metastable -Ti Alloy

Sun-Young Park’, Young-Bum Chun
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This study investigated the effects of Fe and Cr contents on w phase formation and transformation
during solution treatment and the subsequent aging process, for which four model alloys with varying
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Fe and Cr contents but keeping Mo equivalent of ~ 12.6 were prepared by plasma arc melting and

fabricated into plates by hot forging followed by hot-rolling. The atherrmal w phase was observed in
all Ti alloys after solution treatment followed by water quenching through XRD and TEM analysis. The
largest volume fraction of athermal w phase is formed in Ti alloy with only Fe 4 wt.% among all Ti al-

*Corresponding author:
Sun-Young Park
E-mail: sunyoung@kaeri.re.kr

loys, leading to the highest Vickers value due to hardening effect w phase. It was found that not only
Mo equivalent but also each characteristic of B stabilizing elements should be considered to under-

stand a microstructure evolution and mechanical properties.

Keywords: Beta titanium alloy; Aging; Omega phase; Hardness

1. Introduction

EfolER(TY) TS 94 A, Flolut WA, A4, 94
PAHE 7HAT Qo] A7), FEF, AHEA, B Hof
5 TR Bool 4 Zie a4l Qe AYITHI -6l £, B-Ti

Fe e BaAS, Be U, B WA, ¥ WdES U
i A8 JBUE &4 9 R FRE A TSI
B} A7} olRolZTk. At Aol Bt B A, e
A4, 44 2 844 FA717] 98V, Nb, Mo, Ta, Fe
[st el el st
3 gm}a}ﬁtﬂwgw—g
£ 9 e} ohje 4ue) A5S Aolsly] $IF ATt ol
olfth 1 % ofel p-Ti T2 o o 49) 340] ma=igem,

ol &9 F I Ee Aol FF= vIRITAL LA At

https://doi.org/10.4150/jpm.2025.00220
© 2025 The Korean Powder Metallurgy & Materials Institute

354

[12, 13]. 184 B& 3771 0 49 B4 o 9% 204 T 1L
& Yol o3t 1.8 3t aFelA|, ofE 3} a3} WiAYFC]
AHiA Q1 kg sh=Alo] thafl HEo] PR Ak

ohFet S Y4 F Fedl Cr 2 2 78t avpaigt OME} o
2 %ﬂi-rﬂ BAdE 7HAAL Qlof Ti ehadh 94 & i
B g3t YAE AEA QItHY, 10, 14-17]. £3], Fe2 A U
A4EH G 27] ¥ f 7HsAdo] iAo g Yol AR
BN =& Ao sl A g AR -85t ok At
25| MY T QUeH17, 18], Cr Ti o] F= whgAdS 285t
TGy BFE FTHIA WA FA7IE A BaEg
oH19]. 22y Ti §F oA Fe T Cr 29471 0 A 34
E= HEjol v el thet At mlHlsha, hadt €49
F7Fge] W& B A QA H WAl 28-S B A9t
2ol ot

wpeba] 2 Aol A= B-Ti I WollAl Fe ¢ Cr 949 3

off wg wA 22 W3le} 7] AA £ A= °é°&°ﬂ el 241
S E 1A} g, Ao A= AdRollA B S P o= f Ao

=

https://[powdermat.org


http://crossmark.crossref.org/dialog/?doi=10.4150/jpm.2025.00220&domain=pdf&date_stamp=2025-08-31

Sun-Young Park et al.,

7] J8l 87E= Mo B MoE)°] 127} H =% FA5H3 oM Fe
I Cro 244 HMsA FFE AASHI F2, 9F, 4 7
4 B3 dFS BAE AZ5HAL, A5 2](Solution treat-
ment, ST), A& Zo]] T2 v 2A& EAstgow vAA 3
T ARS8l 1A 544 WskE BASHIT

2. Experimental Section
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Fig. 1. (a) Schematic illustraction of the procedure for fabricating Ti alloy plate (b) Typical optical microscopy images of Ti alloys.

J Powder Mater 2025:32(4):354-360

355



Sun-Young Park et al,,

F st wE vjA|x2 0] HIkE BESIith FaY A 24

Al 31" £47]|(X-ray Diffraction, XRD, Empyrean, PANalyti-
cal) & &l SRAsIAT. TS, A==20A9] 71A1H 5442 B7Tst
| I5ke] AL HEA ™ (Vickers hardness, HM-200, Mitu-
toyo)= YSIAT. BIAL HEAIH2 0.2kgf SH52= 102 &
Qb F-AJsked 20 W o]} 45kl Ft S =ESHAUH.

>
i to

i

N

[¢]

3. Results and Discussion
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Table 1. Nominal composition (in wt.%) of Ti-Fe-Cr alloys,
denoted 8Cr, 3Fe-2Cr, and 4Fe

Ti Fe Cr (@] N Moeq

Ti-8Cr Bal. 7.69 0.15  0.001 12.6
Ti-3Fe-2Cr 3.15 2.03 0.16  0.002 12.7
Ti-4Fe 429 0.14  0.005 12.6
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Fig. 2. XRD diffraction profiles of all Ti alloys after ST.
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7 = [110],

Fig. 3. SAED pattern corresponding [110]p zone axis of Ti alloys after solution-treated at 950°C for 30min followed by water-quenched and

dark field image taken using the green circle diffraction spot.
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Fig. 4. The Vickers hardness of Ti alloys after ST.
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Fig. 5. (a) XRD diffraction profiles of all Ti alloys after aging time of 1hr at 400°C and (b) dark field TEM images of 4Fe alloy after aging time

of 1hr at 400°C.
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Fig. 6. The Vickers hardness of Ti alloys after ST and aging time of
1hr at 400°C.
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4. Conclusion
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