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Abstract: The high cycle fatigue properties and fracture features of T A15 titanium alloy were
investigated. T he results show that there is great influence of the morphology and amount of the
secondary & phase in the transformed f microstructure on the fatigue properties. The spherical
secondary O phases in the transformed Bmicrostructure decrease the crack propagation resistance,
while the great deal of plate-like secondary o phases, which lead to crack deflection, effectively
decrease the crack propagating rate and improve the fatigue strength.

Key words: titanium alloy; microstructure; fatigue; fracture

TAI5 Al X ", 1
Table 1 T ensile and K properties at

)

room temperature of the forgings

450 500 Tensile at room temperature T oughness

B

Forging
G, /IMPa |002/MPal|ds/% |¥/% Ko /MPa: m!/2

1 957.8 917.3 17.4 | 53. 1 96.79
, 2 947.3 898.3 18.6 | 48.3 90. 16
(2=s1 TA15 2
2.1
1 o B
1 , o B
TAIS , B ’
+ B ., 800 820 o« |
6. 72A1, 1.77Mo, 2.32V, 2.19Zr ( N , 15, )
/%) I( o , 65%
; 1 2, B ,
Ko ), 1 1 B x
2 ; B ;2 B e
o 1 o
, , 125Hz, 0.1 \ 2 B
JSM-5600L,V o B ,



29

(a)

Fig. 1 Microstructures of the two forgings
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Fig.2 Fatigue properties of the two forgings
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Fig.3 Initiation of fatigue cracks
(a) 0= 680MPa, N > 10% (b) 0= 800MPa, N > 105 (¢) 0=900M Pa, N > 104 (d) 0= 800MPa, N > 10°

Fig.4 Propagation of the fatigue cracks
(a) 0= 680M Pa, N > 10% (b) 0= 900MPa, N > 104

Fig.5 Comparison of the fatigue propagation regions of the two forgings

(a) forging 1 0= 800M Pa, N > 10% (b) forging 2 0= 660MPa, N > 106 (Tff‘?ﬁ”; 34 ﬁ_)
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T able 4 Mechanical properties of
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Density
Sample fraction strength toughness
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of SiCy/ % /M Pa /MPa- mV2
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