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Abstract: Titanium alloys, which possess high specific strength and excellent corrosion resistance, have received more
and more attention, due to urgent demands of marine equipments for high-performance materials. However, application of ti-
tanium alloys is limited in our marine equipments due to absence of service performance data, our equipment design and ap-
plication units are hesitated to choose materials type. In the present study, compressure creep, low cycle fatigue and stress
corrosion property of TC4 ELI alloy with different microstructures were investigated. Results indicated that the basketweave
microstructure possesses better compression creep behavior in comparison with duplex microstructure, the duplex microstruc-
ture possesses better low cycle fatigue property in comparison with Widmanstatten microstructure, and the Widmanstatten mi-
crostructure possesses better stress corrosion property in comparison with duplex microstructure. It can be seen that the mi-
crostructure has important effects on the service performance of titanium alloys, it should be selected according to the specific
service conditions.
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Fig. 1 Metallographs of TC4 ELI alloys: (a) duplex, (b) basketweave,

(¢) Widmanstatten
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Fig. 2 Creep curves of TC4 ELI alloys with duplex and basketweave

microstructures under different stress level
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Fig. 3 The steady creep rate-stress curves of TC4 ELI alloys
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Table 1 Low cycle fatigue experiment results of TC4 ELI alloy
Mi Stress lever ~ Cycles to  Fatigue life, Average fatigue
ICTOSIUCIUTe yipy failure, N, 2N, life 2V,
13 960 27920
600 30212
16 252 32504
7088 14176
650 15819
8731 17462
Duplex
3765 7530
700 3861 7722 7622
3808 7616
750 850 1700 1700
6840 13680
600 13484
6644 13288
3053 6106
650 2449 4898 5422
2631 5262
Widmanstatten
1125 2250
700 2319
1194 2388
557 1114
750 529 1058 1044
479 958
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Fig. 4 Strain amplitude vs. cycles to failure curves of TC4 ELI alloy
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Fig. 5 Stress amplitude vs. fatigue life curves of TC4 ELI alloys
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Table 2 K gcc of TC4 ELI alloy with duplex microstructure

) Displacement . .
Width of Crack Stress intensity
of notch Crack
No. sample, length, factor, K; ]
end face, propagation
W/mm  a/mm /(MPa~m]/2)
Vi /mm
1 51.13 25.14 0.19 14.51 No
2 51.09  25.23 0.26 20.02 No
3 51.10  25.29 0.33 24.71 No
4 51.12  25.37 0.45 34.12 No
5 51.12  25.04 0.53 40.59 No
6 51.13 25.29 0.64 48.65 No
7 51.24  26.38 0.76 56.01 No
8 51.16  26.83 0.80 58.19 Yes
9 51.20  25.83 0.84 62.88 Yes

F3 TC4ELl A& BRALRNBEHMHIIMEE K

Table 3 Kggc of TC4 ELI alloy with Widmanstatten microstructure

Width of  Crack Displacement of Stress intensity
No. sample, length, notch end face, factor, K, 1K

W/ mm o/mm V,./mm /(MPa-ml/z) propagation
1 51.08 25.23 0.28 21.77 No
2 50.02 25.34 0.35 27.04 No
3 51.12 25.44 0.43 33.35 No
4 51.05 25.18 0.58 45.15 No
5 51.02 25.38 0.64 49.36 No
6 51.09 25.19 0.69 53.52 No
7 51.21 26.39 0.80 59.97 No
8 51.19 26.38 0.90 67.48 No
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