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Cold rolling and its effect on aged microstructure of
Ti-55531 near f titanium alloy

CHEN Fu-wen, ZHANG Xiao-yong, LI Zhi-you, ZHOU Ke-chao

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The £ solution treated Ti-5Al-5Mo-5V-3Cr-1Zr alloy was subjected to cold rolling and aging treatments. The
cold rolling and its effect on subsequent aging behavior were investigated based on SEM, TEM and XRD techniques. The
results show that the dissolution of athermal w phase is promoted by slip and the temperature rise effects of cold rolling
deformation, and the stress-induced martensitic a” phase, which is observed in most of other near £ titanium alloys, is
absent in this experiment. The preferred (200); orientation and the amount of regions with high-density defects, such as
dislocations and slip bands, are raised by cold rolling. For the aged alloys, finer and larger amount of lamellar a phase

precipitates in the regions with high-density defects. These o precipitates preferentially coarsen around slip bands

0kAn

accompanied by a variant selection effects.
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F1 Ti-55531 B8RSy
Table 1 Chemical composition of as-received Ti-55531

(mass fraction, %)

Al Mo \Y Cr Zr
5.20 4.92 4.96 2.99 1.08
Fe Si (¢ N H
0.402 0.078 0.075 0.005 0.001

Bl 1 Ti-55531 &< s an it s
Fig. 1 Microstructure of as-received Ti-55531 billet
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Fig. 2 XRD patterns of Ti-55531 alloy before and after cold

rolling

Kl 3 Fion WA ELET R Ti-55531 44 2o 3i.
ALK B, WITAEG425(880 'C, 1 h)[IEH%, SRJF /KA
BEW, AN AL E 3(a)). TTEAFLAR
TG 6 A WA A ZR(K 3(b)) B HA LA TT
IREER, RIAE QLY J7 WS {110}, {112). {123}
PAK 110y J7 s {110} R 4IRS . B S e Lt 2
s RAEAEAIARTE, IR s A, miA
R P S RS A L AS SO ) A ZH 2R — 20 1%
LIBNR G A0 R A 37 E AW

H T PR RA AR TE XS Ti-55531 (IR, X4
FLATIE A 4T TEM WLEE. 6 TR 5LRTI4l e,
WG ] LOEE R K5 RPN T 10 nmy RECM AT
T B EEAET R4 0 AH(E 4(a)). IF HAELEHN o HHIE
XATHAERE P (B 40) I T2 BUN IS . FLR AT
T 1) A o RSN AD s 2) /B S WAL
Yo AR, WA a5 b T LRI,
B R I T AR AS ZERA AT I B 2 (B 4(c)),
I H AT B AR p BB (E 4(d)). AL
A)FI(A)FIARTHHAERE T LUK I, B T TR 484 o
IR R G4 FLd R SR A FTHE . WANG PRI B
fbL /N 100 nm [#) Ti-36Nb-2.2Ta-3.7Zr-0.30
&A% 3 GPa R PRIV, SR o ) B AR
IS . IR I K T3 N RAE o—p AR DT
BTy, BB DI TEIA A AR T R A o—p
FAAZ o AW RV #0708 2 77 75 Rl R 2%
RABUNER, i o FE. Ao, 4k o A
58, FETHEZE L 150 CE2HERY,  wl LUHEIA FLik
P P AR RR RN AR 2 S 3 o 1% .

B3 Ti-55531 Pk vl i) RS
Fig. 3 SEM images of Ti-55531 alloy: (a) Before cold rolling;
(b) After cold rolling
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4 Ti-55531 Sk& & LRI S I TEM 44

Fig. 4 TEM images of Ti-55531 alloy: (a) Dark image of unrolled sample; (b) SAED pattern of unrolled sample; (c) Bright image

of cold rolled sample; (d) SAED pattern of cold rolled sample
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Fig. 5 XRD patterns of Ti-55531 alloys aged at 300 ‘C for
2h
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B 6 Ti-55531 &4 650 ‘CINAL 2 h )5 i i 247

Fig. 6 SEM images of Ti-55531 alloy aged at 650 ‘C for 2 h: (a), (b) Unrolled; (c), (d) Cold rolled
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