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Fig. 1 Microstructures of Ti-25Nb-25Zr alloy under different cold-rolled deformation: (a) ST; (b) 30%; (c) 60%; (d) 80%
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Fig. 3 XRD patterns of Ti-25Nb-25Zr alloy with different

cold deformations
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Fig. 4 Hardness and elastic modulus of Ti-25Nb-25Zr

alloy under different cold-rolled deformations

T AN I N B 5 7 BE8 € 3 S Ty 3 A )
Ak, FEAESMMERE . MEAFL T &
BN, & 4774 T {001} (110) AL, (110)
W SRS T & 4%07 M st si R . Bk, &
SR FL I T v 580 A A Y S B R AR A B R
YR SR RIAR T R S R 45 51

2.3 Ti-25Nb-25Zr & &84 LB AR 4R

Kl 5 Jrom A [ A AR LA 1) Ti-25Nb-25Zr &
%25t 300 ‘CHIRL 2 h 1) SEM 481 TEM & [l
BIE4LE 300 TR 2h, pEEK ESAAERKE.
SREL L EAEEROR BT tHAR . ARAE[11018 &ty Bl
X TATH AR, LA AT A A SRR o #H,
o FSERR A2 B FGETCRTE o-Ti W —Fhid v Fn & %
P, CUIRIN IR R S R R R w1 0K 25 i e A% A
e WHE LGS, ERURIREER T, HTE
JREFYBCRAG, WA 1 o AHIRMETE g 24k LB
%, T p—pro FALIERE LR, 7EHTAC R R
(1] Ti-Nb & & AT HAFEERIR Y o AH . BEAE B RL
RS, o MHBEIEREKA, FHHABTER ooa
FHE A o T A FLAS 1 G 4 20 3 A7 [R] 0 B 20 1) 2
i, BAEER EANTH T o SRALAH, I AT A K
IRIFAE . AELSEETE 300 T2 h, frgSBLE

B 5 Ti-25Nb-25Zr Bk WA AA LA 300 ‘CI % 2 h (f) SEM 41 TEM 1%
Fig. 5 SEM and TEM images of solution treated and cold-rolled alloys aged at 300°C for 2 h: (a), (b), (c) Solution treated;

(d), (e), (f) Cold-rolled
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Effect of cold rolling on microstructure and properties of
Ti-Nb-Zr alloy by aging treatment

HE Feng" %, YANG Shuang-ping', CAO Ji-min®>, WANG Ge’

(1. School of Metallurgical Engineering, Xi’an University of Architecture & Technology, Xi’an 710055, China;
2. Xi’an Seatell Metal Materials Co., Ltd., Xi’an 710018, China)

Abstract: The effects of thermo-mechanical treatment on microstructure and mechanical properties of
Ti-25Nb-25Zr alloy were investigated by X-ray diffraction (XRD), optical microscopy (OM), scanning electron
microscopy (SEM), transmission electron microscopy (TEM) and tension tests. The results show that the alloy
exhibits excellent phase stability that no stress-induced o” phase transition occurs during cold rolling and the
plastic deformation mechanisms are related to dislocation slipping. With the increase of the cold deformation, the
hardness and elastic modulus decrease gradually. It’s found that the phase composition of aging products for the
solution treated and the cold-rolled alloys are f+w and f+a phases at 300 ‘C for 2 h. The cold deformation
produces much more dislocation defects and grain boundaries inhibits the nucleation of the w phase, while a phase
tends to nucleate at the dislocations and grain boundaries to promote the precipitation of a phase. Compared with
solution and aging, the aging treatment after cold deformation has high strength and ideal elastic modulus can
satisfy the requirements for dental implant.

Key words: Ti-25Nb-25Zr alloy; cold-rolling deformation; aging treatment; microstructure evolution; mechanical

properties
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