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Influence of Sn, Zr and Mo elements on microstructure and
mechanical properties of Ti3SNb based alloys

CHEN Feng, WANG Yu

(Jiangsu Key Laboratory of Advanced Metallic Materials,
School of Materials Science and Engineering, Southeast University, Nanjing 211189, China)

Abstract: Metastable f-type Ti35Nb-based alloys containing non-toxic elements Nb, Sn, Zr and Mo and with relative
low elastic moduli, were designed based on the relative design theories of titanium alloys. The influence of Sn, Zr and
Mo alloying elements on the microstructure and mechanical properties of the alloys was investigated. The results show
that the designed alloys are all composed of single £ phase after solid solution treatment at 800 C. The average grain
sizes decrease with increasing Sn and Zr contents, while they decrease first and then increase with increasing Mo content.
The strength of the alloys increases while the elongation decreases with increasing Sn, Zr and Mo contents. The elastic
moduli of the alloys increase with increasing Sn and Mo contents, while they decrease first and then increase with
increasing Zr content. The ultimate tensile strength, yield strength, elastic modulus and elongation of the
Ti35Nb2Sn6Zr3Mo alloy with the highest allowable strain are 664 MPa, 641 MPa, 59 GPa and 12.5%, respectively.
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Table 1 B, Mg, e/la and K, values of ten designed titanium

alloys

AHOy Bo Md ela K/g

Ti35Nb0Sn6Zr3Mo 2.878 2452 4267 1.505
Ti35Nb2Sn6Zr3Mo 2.874 2449 4272  1.505
Ti35Nb4Sn6Zr3Mo 2.870 2445 4276 1.505
Ti35Nb6Sn6Zr3Mo 2.866 2441 4280 1.323
Ti35Nb4Sn2Zr3Mo 2.860 2432 4269 1.505
Ti35Nb4Sn4Zr3Mo 2.865 2438 4272 1.505
Ti35Nb4Sn8Zr3Mo 2.875 2452 4279 1.505
Ti35Nb4Sn6Zr1Mo 2.865 2451 4246 1323
Ti35Nb4Sn6Zr5Mo 2.875 2493 4306 1.687
Ti35Nb4Sn6Zr7Mo 2.879 2432 4337 1.885
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Fig. 1 Schematic diagram of sheet tensile specimen (Unit:

mm)

AELAT B UMK AR AL B, FH A0 A
GO AL 5 e 2L 2L, H XD-3A X £k
AT AT B AR EE Y, I AT B v S i



1562 A G

2013 4F 6 H

(U

I CMT 5105 Hi¥J5 GEIR B MLBEA T fr i P e il
W, PRI BRI op JRIRERIE 090 MHHCE 9,
FRPERTE E 452 vERE .

2 HRE5H

2.1 [EAAEERMERHESR
K 2 F 3 Fiom o A AN R A 45 4 B T 2 Al
AU XRD i, A WLA44E 800 ClHwAbHE J5 1y

IRAFEER AR B AHLLZACH T8 T HhER Sn. Zr F1 Mo
TR B B RLNR R, B 2(c)s (8) (DT
4 Ti35Nb4Sn6Zr3Mo [Al— G MIEAHA L), X & A
HE TN INICE M B A E B ) B (K= 1.323),
LG FARHE AR TR AR . MK T 35 1, 7RI O] 38 5 T B
I AR R B PR — (P AR B A

Sn. Zr Fl Mo JG 2% kLR 5 ] A2 P el
B a4 2 R0 — DT R B A S AN,
HEMHL RIS, MRS SERARLENE B
RO IR A, AR 20404k 53— 7 T pT
WG Rm W EAT pRERET), RERK atB/p B2

B3 AR e e 1 AT

Fig. 3 OM images of designed alloys after solution treatment: (a)—(d) Ti35Nb(0,2,4,6)Sn6Zr3Mo; (e)—(h) Ti35Nb4Sn-

(2,4,6,8)Zr3Mo; (i)—(1) Ti35Nb4Sn6Zr(1,3,5,7)Mo



%23 %5 6

Mk %, 4. Sn. Zr. Mo XJ Ti35Nb K& 40405 )24 Efg (5% 1563

[ ] -— ﬁ
0Sn6Zr3Mo | . . .

2Sn6Zr3Mo |
4Sn6Zr3Mo k
6Sn6Zr3Mo |
48n2Zr3Mo |

4Sn4Zr3Mo k

45n8Z3Mo |

4Sn6Zr1Mo k

4Sn6Zr5SMo A
4sn6ZiTMo |
20 30 40 50 60 70 80 90
260/(°)
3 PrstitE e XRD i
Fig. 3 XRD patterns of designed alloys
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Fig. 4 Effects of alloying elements on mechanical properties and lattice volume of f phases: (a;)—(a;), (b;)—(bs) and (c;)—(cs3)
corresponds to alloys of Ti35Nb(0,2,4,6)Sn6Zr3Mo, Ti35Nb4Sn(2,4,6,8)Zr3Mo and Ti35Nb4Sn6Zr(1,3,5,7)Mo, respectively
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