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Microstructure and properties of Ti-23Al-17Nb alloy forging disk

CHENG Yun-jun, HAN Ji-ting, ZHANG Jian-wei, LIANG Xiao-bo

(Central Iron and Steel Research Institute, Beijing 100081, China)

Abstract: A Ti-23Al-17Nb alloy forging disk was made in a>+B2 phase field. The microstructures of different zones in

vertical section disk were observed. The tensile samples cut along the radial direction in the disk were heat treated at

different solution temperatures, then aged at 850 , 16 h, AC. The tensile properties were evaluated. Fixed one optim

um

heat treatment for the samples, the tensile properties at different test temperatures, stress-rupture properties at 600  and

650  and thermal stabilities at 650 , 100 h were evaluated. The results show that the microstructure of disk prepa

red

by this forging process is more homogeneous than that of general open forging. The tensile samples with heat treatment

of 1040 ,2h, AC+850 , 16 h, AC show good combination of strength and ductility. This alloy is good candidate

material for aeronautic and astronautic industry.
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Table 1 Chemical composition of alloy
x/% w/107 3
850 16h AC 2 3
Al Nb Ti (0] N H
B2 [2%]
23.2 17.0 Bal. 900 140 13 0 3

1 1/4

Fig.1 Macrostructure of 1/4 disk vertical section and microstructures of different zones with arrow indicating
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Fig.2
(a)1020 ,2h,AC;(b)1040 ,2h AC;(c)1060 ,2h AC
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Table 2 Tensile properties of alloy with duplex micro-

structures under different solution temperatures

Test Y o
Ob, 00.2 5
Heat treatment  temperature/ MPa MPa % o,
(1020 ,2h,AC)+ RTY 970 842 5.0 6.5
(850 ,16h,AC) 650 683 545 17.0 37.0

(1040 .2hACy RT 1003 838 70 90
(850 ,16h,AC) 650 723 588 130 315
(1060 .2hAC) RTV 1030 895 40 95
(850 ,16h,AC) 650 762 627 150 435
1) RT is room temperature.
2.3
(1040 2h AC)850  16h AQ)
3 3
600
(95) ()
400 650 ,

TisAl  Ti;AINb

Microstructures of Ti-23Al-17Nb alloy disk solution-treated at different solution temperatures and aged at 850
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Fig.3 Relationship between tensile properties and temperature
of Ti-23Al-17Nb alloy disk
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Table 3

Stress rupture and thermal stability properties for

Ti-23Al-17Nb alloy disk

Test _ Thermal stability (650 , 100 h)
Stress/  Life
temp/ MPa  time/h Test o/ 002 s/l
temp/ MPa MPa % %
600 400 150 RT 990 872 2.5 55
650 320 103.1 650 735 603 16.0 34.5
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