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Nucleation mechanism of secondary « phase in
near-f titanium alloy
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Abstract: The nucleation place, morphology and distribution of a phase in different process routes of the near-f titanium
alloy (Ti-5553, Ti-55531 and Ti-7333 alloys) were investigated systematically. The results show that the needle-like
secondary a precipitate morphology forms after solution treatment above £ transus followed with ageng treatment (SWA).
The dot o precipitation with different variants precipitate within £ grains as well as along f grain boundaries during
solution follow by direct ageing (SA). In addition, the slower ageing respond and a nonuniform distribution of
precipitate are observed in Ti-7333 alloy, which results from the more slow-diffusing element Mo in Ti-7333 alloy. In the
condition of S solution followed by furnace cooling and ageing (SFA), the a phase preferentially nucleates at grain
boundaries. The EBSD analyses reveal that the grain boundary o precipitation is strongly influenced by f grain boundary
energy which meant that grain boundary o tends to form preferentially at high energy grain boundaries (high-angle grain
boundaries).
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KA. AFG S o AL BeR DL AN [F)EE
o MU AR 4 Ti-5553 A 4248 900 C %, 700
CHRUG, o AHAAE S ST HY, T ELAE il A AR 5o
WRHTHE S o MR FEAZA 5 v 2 — B 1 Ti-LCB
Gat, o MG SRPUREA G, AR
B, o AHARSEAE R SR, MIAERARIREERT, Edh
AN o HTEAZ, S356, LR AR T
W a HITERE, % Ti-LCB &4t i 5t a Ak
(A 5¢H, BOHEMEN 51V IL, (55 o AH K Kl bl
H B ARSI ZE RS IR 0, Feh 4 70% 08 5 o
AFZAE P SR 1 {110} T B AT — U i g il Atk
Mriho BRGGTIRE o B S G800 RS
HEZ VMR, A, AAEEWS T Ti-5553.
Ti-55531 F Ti-7333 T B KA 4 (E B HAHIX [l 45K A+
I R(SWA) [+ ELHE I B0 (SA) BA K [l 5 214+ 2%
(SFA)Z MBI BE R IRAE o AHBITEAZAT B RS 5
i, BT T B KA IR E a AHTEAZALE].
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S Ti-5553 Ti-55531 Fl Ti-7333 5 &4 H A
HAEHIVER G, TTBOE A, 3 a4
BN L, VI o A RRHRIE S 43 Al g Ak
b, UL 40%. IS S AR E Ti-7333 &
&M Ti-55531 A4 AHAS i B2k 850 °C, Ti-5553
B AR 0k 870 C o JHRLZE D) EI 7 ik MFEAT
PIERST A 10 mmX 10 mmX 10 mm FIRFE B bRk
AT B AR B 7K P2+ 20 (SWA) [+ B 21 (SA)
DL [ 22 V5 +I5) 355 (SFA)3 FhHu b B S EG 3 Fl i 442
AHAZ 55 LA (900 C) I ALFE 5, /KR HIZHE N B Bl
LR, Wk 1R Ti-5553 G4 dihi K/N 24 300 pum,
Ti-55531 54 F1 Ti-7333 & &bk K/ 2k 200 pm.
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SEUG B R A e 4 MK Oxford instrument [1)
HKL channel 5 %44,
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Fig. 1 Optical micrograph of Ti-7333 alloy after treatment at

900 C for 30 min followed by WQ
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2.1 pHEAREIRKLERB(SWA)

2 Jn ok 3 M ARG 4248 900 “C Il b B 45
min JE/KERE, FAE 700 CHAALEE 5 min J5 )
WAL hE 2 aTLLEW, KA R SRS EIE
J @ AR a AHTERZSRA4 A, Ti-5553 &4 F
Ti-55531 &4 a AHNT RIS, DLRUIRERE R H
A AR Ti-7333 A4, o AHHT AR HAY
A, A RIRA N o AR ERSRAR BB BE R, HAhX
5 o AR HHIE RIS I S o R B 2 Sl P i R
TTRES Ti-7333 &4 Mo M, WKEAMET B
RS, T o AT HE s, S
B o M5 TAE S T A TR A SN,

2.2 BHEHXERREEZEMNB(SA)

Ti-5553 &4 F1 Ti-7333 444900 C, 30 min)
A AL BL 100 C/min JERA IS 700 CHFIRL
5 min J5 I BMALUIE 3 FioR. HE 3 ATLUEH,
PRI 4210 B T T A SIAT I SR ANTE S o FEIRAT
il N RUIR o AHTRETH . {HAE Ti-5553 &40 A
oo AR, REEBOR: 1E Ti-7333 B4
Fta i KZH, SN a MATHAYIA HRSHRUD,
RIL R ARLN o AHATHRERZS IR 43 Aokt I AT H
B, SA FUEHRE T AEPIRE o HEZ R
B S /D1 [ Ak B KV S5 T I AR A 2R 3K B
900 CHAZ 700 CIHILSFEH THA o MWL, 16
IROE T o A R BEAEBRBA A AL, Wi S BUE S
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B 2 H#4%4000 C, 45 min)+WQ+
(700°C, 5 min)AbH 5 [ B HMEH R

Fig. 2
(900 C, 45 min), WQ and (700 ‘C, 5 min):
(a) Ti-5553 alloy; (b) Ti-55531 alloy; (c)
Ti-7333 alloy

Microstructures of samples after

B3 4440900 °C, 30 min)+100 ‘C/min+(700 “C, 5 min)kbBH 5 1) B LA
Fig. 3 Microstructures of samples after (900 ‘C, 30 min) followed by fast cooling 100 ‘C/min to (700 ‘C, 5 min): (a) Ti-5553 alloy;

(b) Ti-7333 alloy
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PR SV T 0BT, 49 20 R i 5 o AHAT Y
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B 4 H42(0900 C, 45 min)+FC+H700
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Fig. 4 Microstructures of samples after
(900 ‘C, 45 min)+FC+(700 ‘C, 5 min): (a)
Ti-5553 alloy; (b) Ti-55531 alloy; (c)
Ti-7333 alloy

B 5 Ti-7333 A41E 900 CLH% 45 min JFLA 2 “C/min #1802 650 “C 119 EBSD i e HLAR Y DX 35 1) S st 41 28 DA % iy

A SRR B AR {110} THIAR ¥
Fig. 5 Microstructure of Ti-7333 alloy and corresponding EBSD map, {110} £ poles of typical grain boundaries
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