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Microstructure and mechanical properties of high temperature and
high strength BTi-6431S alloy at 700
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Abstract: The microstructure and mechanical properties, such as room and elevated temperature tensile properties,

instantaneous creep properties and rupture properties of an elevated temperature and high strength titanium alloy

BTi-6431S at 650—700

were studied. The results show that BTi-6431S alloy has higher room and elevated

temperature mechanical properties, and can be used as structure parts in aero-space industry at 650—700
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((1.0~30 mm)><(900~1 000 mm)><(2 000~3 000

mm))

BTi-6431S Ti-Al-Sn-Zr-Mo-Nb-
W-Si (
%) Al6.0~72 Sn2.5~35 Zr2.5~35 Mo
1.0~32 Nb1.0~32 WO03~1.2 Si0.1~0.5

BTi-6431S
a Al Sn Zr Mo
Nb W g Si
(02)
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2
BTi-6431S 4.53x10° kg/m?3
(1 010£20) 34.5~38.0(
) 40~41( )
1 1 1
1 000
121 GPa
1 BTi-6431S
Table 1  Elastic modulus of BTi-6431S alloy at different
temperatures
Specimen d/mm Condition Sample direction 6/ E/GPa
20 121.00
550 83.05
Sheet 1.0 Anneal T
600 74.20
650  59.09
3
3.1
BTi-6431S
2 2 BTi-6431S
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Cooling (scanning rate 10 ‘C/s)
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1 BTi-6431S DSC

Fig.1 DSC curves of BTi-6431S alloy

2 BTi-6431S
Table 2
BTi-6431S alloy products

Room temperature tensile properties of typical

Specimen Specifications/mm ov/GPa 002/GPa  &5/%  w/%

dl6 1.21 1.16 14.0 345
d23 1.20 1.10 140 26.0
Bar
d118 1.10 1.00  10.0 16.0
d150 1.00 0.90 6.0 13.0
030.0 1.10 1.00 8.0 200
a2.5 1.20 1.10  10.0 -
Sheet 2.0 1.10 1.00 11.0 -
ol.5 1.20 1.10  12.0 -
01.0 1.20 1.10 7.5 -
3.2
BTi-6431S
3 2 3 2 BTi-6431S
500 650
2 BTi-6431S
650 TC11 Ti-6242S
Ti-55  BT25 3
BT-6431S 650
700 MPa 700 550 MPa 750
450 MPa 650~700
550~700 MPa 335~500 MPa



s794 2010 10
3 BTi-6431S 650 500 MPa 30 min
Table 3  High temperature tensile properties of different Ti-60
BTi-6431S alloy bars BTi-6431S 10%
. Diameter/ Temperature/ ov/ 602/ s/ v/
29 159
Species MPa MPa % % & o
dle6 700 610 450 30.5 825 35 35
23 700 620 455 220 77.0 301 Creep rupture |
Bar
dl18 650 630 545 20.0 51.0 251 125
d150 650 645 510 280 56.0 S o0t 120 =
5 £
300 & 13 15§
700 | p g 10t 110 ©
@]
600 5 15
1220 Creep
500 ¢ o2 0 . - - . i .
o e TC11 Ti- Ti-55 BT25 Ti-60 BTi-
E 400 140 S 62428 64318
S 300l S 4 BTi-6431S 650
W © Fig.4 Creep and creep rupture properties of BTi-6431S and
200 /\/\J 160 other common high temperature titanium alloy at 650
100
0 s 160 18
: - - - . v J1.0 mm, cree
TCIl Ti- Ti-55 BT25 Ti-60 BTi- b
62428 64318 114
2 650 - 120
Fig.2 Tensile properties for elevated temperature and 39 630.0mm, creep | () .S
= E
common alloys at 650 § 80| %
j=9 4 6 L
30 3 630.0mm, |
1400 Js 9 sl creep rupture
i 125 12
1200 d1.0mm,
| i creep rupture
1000 20 0 , . . _
- 400 450 500
% 800 | 115 Q\:h Stress/MPa
3 S
b 600+ o 5 61.0mm &30 mm
400 110 Fig.5 Creep and creep rupture properties of 61.0 mm and 530
1s mm BTi-6431S alloy sheets
200 Goz
oy
20 550 600 650 700 750 4
Temperature/C
3 BTi-64318
Fig.3 Tensile properties of BTi-64318 titanium alloy sheets at 4.1
different temperatures BTi-6431S 4
4 BTi-6431S
3.3
BTi-6431S 500 4 BTi-6431S
650 500 MPa Table 4 Room temperature bend properties of BTi-6431S
4 5 ) 4 alloy sheet
650 500 MPa Diameter/mm Bend factor Bend angle/(°)
BT25  Ti-60 6~8 min 2.0 12T %
5 min BTi-6431S 10 12T >0
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4.2
BTi-6431S (51.5 mm)
5 5 BTi-64318 5
5 BTi-6431S

Table 5 Electron beam welding characteristics of BTi-6431S
alloy sheets

Specimen o,/GPa 002/GPa 05/%
Base metal 1.17 1.14 9
Weld joint 1.21 1.19 7

6 BTi-6431S
6(a) d23 mm
6(b) 30 mm p

6(c)~(f) 2.0 mm

Fig.6 Microstructures of typical BTi-6431S alloy products: (a) d23 mm, bar; (b) 630 mm, sheet; (¢) 62.0 mm, sheet; (d) 62.0 mm,

sheet; (e) 62.0 mm, sheet; (f) 52.0 mm, sheet

1) BTi-6431S
650~700

2) BTi-6431S
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