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Relationship between fatigue limit and tensile strength of
Ti-1023 titanium alloys
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Abstract: The Ti-1023 alloys with three levels of strengths were achieved through heat treatment. The analysis of tensile
and axial tension-compression fatigue test shows that the fatigue limits raise with raising yield strength between 510
and 560  aging temperatures. The tensile fracture analysis indicates that it will be intergranular rupture pattern with
high strength, and will transfer to mixed fracture pattern with mainly ductile rupture and a small amount of intergranular
rupture. Aging temperature has little effect on fatigue area of fracture face under lower load.

Key words: titanium alloy; Ti-1023 alloy; tensile properties; fatigue property

Ti-1023

[1-2] Ti-1023
Ti-1023

[3-4]

Ti-1023 B

(2007CB613803)
010-62496630 E-mail: lijun.huang@biam.ac.cn



20 1 Ti-1023 s55
2
Table 2 Test results of mechanical properties
Aglng D'b/ 0'0_2/ 55/ l///
1 temperature/ MPa MPa % %
510 1310.8 1216.0 5.34 10.14
11 535 11557 1064.0 7.80 20.90
Ti-1023 560 1062.3 1006.5 12.00 40.75
Note: Each datum is mean of five test data.
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Table 1  Chemical composition of Ti-1023 alloy (mass

fraction, %)

Al A\ Fe C O N H Ti
3.04 1032 1.77 0.008 0.076 0.026 0.0031 Bal.
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Fig.1 Axial fatigue curves of alloys after aging at different
temperatures
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590 F Table 3 Fatigue results of specimens with fracture
Specimen Aging Cycle Maximal
1000 1 0'50 ] 1'00 I ]'50 I 2'00 1250 number  temperature/ number stress/MPa
a02/MPa 109" 510 2.31%<10°
2 - 210" 535 1.47%10° 600
Fig.2 Relationship between yield strength and axial fatigue
306" 560 4.5><10*
limit for alloy

3

Fig.3 Macrographs of tensile fracture face at different temperatures: (a) 510 ; (b) 535 ; (c) 560

Fig.4 Micrographs of expansion stages in tensile fracture face at different temperatures: (a) 510 ; (b) 535 ; (c) 560



20 1

Ti-1023

s57

Fig.6 Fatigue strips at expansion intermediate stage for fatigue specimens: (a) 306%; (b) 210% (c) 109*
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