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Fig.1 Schematic geometry of the tensile test specimen

Ti6Al4V+0.5B ((11 %%))l ’
(110)a (A13)1B™ (122 )
‘ (102 g gons g3 GO
(111)nB .
5 20y (”0)) 0l)a Ti6AI4V+0.1B azy (133
{5 (100) (103)a (122{m
z‘ (j“(iz)a (Hom(}ouﬁg (201)
=
2 (110)4 L&D Ti6AI4V+0.05B
= 002) ale
a5 G 0 S0 e,
10 Der (112)
09} Ti6AI4V e
100)e 110)e 103) &
(100) ) . (102)a . (m ) (fm) )
1 1 1 1 1
30 40 50 60 70 80

20/(°)

Kl 2 Ti6Al4V-xB #5429 XRD Kl
Fig.2 XRD patterns of the Ti6Al4V-xB alloys
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Fig.3 OM images of Ti6Al4V-xB alloy with different B contents: (a) x=0, (b) x=0.05, (¢) x=0.1, and (d) x=0.5

Bk /N A 8.07 pme X B EEA T 0.5%, fE S A
A R E ) TiB A1, WG E 3d, AT BIMGIKE 73 #
WAF TiB 73 A & E AR 9.7%.

J T TN TiB AL xBTS Ak AT
R . & 4 24 Ti6Al4V-0.5B &4x ) SEM M
Rel b, WTLAE W, 7R, HaMAZUEEL,
AR AR BT KA ER TiB A (LE 4a),
FORE (LE 4b) FBIKEA— “HoR” 4L
TESR, FIHGHFH . X5 SCER[13]4 fr &b 10 7E 4K
A HAA T TiB MBI A —8. Ak —D il

R AU ROy, BEAT RETE Sy M 45 A 1B 4c P, H
THEARICEN Tiv By Al Vo

DL b sl 56 45 S B, Tl s s o m] A 2k 4 A ok,
[F] I 5 Ti6Al4V-0.1B 5 5 AH LL#L Ti6Al4V-0.05B £ 4>
s RLAN LA B S SRR B 5 Ti R4 LA 2
R, JAEN 0.66, TN T T A ) B 1~ BlA% i 46 i
THRARM, BT M EIEFIS, SEM
MRETE W] B J0 3 A B L B v AN HE B 200 4E B
eI, BB TR EE “BEET (WK 5, A
Fr i B Rt TR AL E, JF HIELASYI4E B



© 034 . W& MRS TR

%847 %

Spectrum 1

Intensity/a.u.

0 1 2 3 4 5 6 7 8
Energy/keV

Kl 4 Ti6Al4V-0.5B 4 <258 —4HIK SEM [ v J2 EDS figilf 7 #r
Fig.4 SEM images (a, b) and EDS spectrum (c) of precipitated-phase in Ti6Al4V-0.5B alloy
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Fig.5 Schematic diagrams of grain refinement mechanism in
titanium alloys modified with B: (a) boron-marginalized

from S-Ti and (b) boron-enriched layer
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Fig.6 Room-temperature stress-strain curves of alloys with

different B contents
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Fig.7 Mechanical properties of alloys with different B contents:

(a) elongation and (b) micro-hardness
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Fig.8 Fracture morphologies of Ti-6Al-4V-xB with different B contents: (a) x=0, (b) x=0.05, (¢) x=0.1, and (b) x=0.5
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Fig.9 Schematic diagrams of crack-sensitive zone by TiB in
titanium alloy: (a) dislocation pile-up and (b) crack

propagation
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Effects of Trace Boron Addition on Microstructure and Properties
of As-cast Ti6Al4V-xB Alloys

Zhang Feiqi, Chen Wenge, Yan Chaofeng
(Xi'an University of Technology, Xi’an 710048, China)

Abstract: The Ti6Al4V-xB (x=0, 0.05, 0.1, 0.5, wt%) alloys were prepared by non-consumable melting and suction casting and then
annealed at 900 °C for 2 h. The effect of different B contents on as-cast microstructures and mechanical properties of Ti6Al4V-xB alloys
was analyzed. The results show that the addition of boron impacts the solidification process of titanium alloy. The enriched B in
solid-liquid frontier retards the growth of initial -Ti and it is effective to promote grain refining. When the boron content is more than
0.1%, TiB phases precipitate from liquid. The ultimate strength of Ti6Al4V-xB alloys increases from 893 MPa to 966 MPa with the content
of B increasing, which is attributed to grain-refinement and precipitation strengthening. However, with the increase of B content, the
plasticity of Ti6Al4V-xB first increases and then decreases. The plasticity of Ti6Al4V-0.05B alloy is increased by 15% while that of
Ti6A14V-0.1B and Ti6A14V-0.5B is decreased by 50%, because the excessive B causes fragile precipitated-phase TiB precipitation which
leads to the crack-sensitive zone.
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