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Schematic of three regions of typical crack-growth curve
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TC4 TCI11 , TC11  TC4 1 2
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Table 1 ~ Chemical composition of TC11 alloy( mass fraction/ %)
Al Zr Mo Si Fe C 0 N H Ti
58~7.0 0.8~2.0 2.8~3.8 0.20~0.35 <0.25 <0.10 <0.15 <0.05  <0.012 Bal.
2 Tc4 ( 1% )
Table 2 Chemical composition of TC4 alloy( mass fraction/% )

Al \Y Fe Si C N H (0] Ti
5.50~6.80 3.50~4.50  <0.30 <0.15 <0.10 <0.05 <0.0125 <0.20 Bal.
1.2

TC11 TC4 ( 20C ) 400C , , TC11 400 C

3 4 3 4 TC4
3 TCl11
Table 3 Mechanical properties of TC11 alloy
T/ T 0, ,/ MPa 0,/ MPa &/ % b/ %
20 960 1040 17 30
400 632 838 15 53
4 T4
Table 4 Mechanical properties of TC4 alloy
T/ C 0, »/ MPa 0,/ MPa &/ % b/ %
20 920 980 13 44
400 555 670 15 61
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Investigation on Fatigue Crack Propagation Behavior of TC11 and
TC4 Ti Alloys at Room Temperature and 400 C

HUANG Xin yue, ZHANG Shi<hao, LU Yuan, YU Hui~hen

( Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The fatigue crack propagation behaviors of two brands titanium alloys, TC11 and TC4, are studied. Fatigue crack propaga-

tion rate tests at room temperature and 400 ‘C were carried out. Resulis of the tests indicate that the experimental data at 400°C seems

more scatter than data at room temperature for both Ti alloys, especially for TC11. The reason of data scatter is discussed. Because of

the high data scatter, the linear regression based on the average expectation is no longer suitable. Thus the prediction is non —conserva-

tive because of the large deviation of crack propagation rates on the high rate side. A new data fitting policy based on high propagation

rate points is proposed. It is found that at wom temperature and 400 C, the crack propagation rate of TC11 is slower than TC4. Conse-

quently TC11 is better than TC4 from the damage tolerance point of view.

Key words: titanium alloy; fatigue; crack propagation rate; data fitting.



