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Abstract: A serial of tensional and low cycle fatigue tests for two kinds of titanium alloy : T42NG
and T225NG and for 18Cr2NiWA steel at room temperature and 350  are carried out. Based on the
test results, six monotonic constitutive relationships between stress and strain and six relationships
between life Ny and strain amplitude controlled are given. By three ratio A, Awand Axyof the materi—
als related to the elevated temperature, T he influence of the elevated temperature on both monotonic
tensional intensity and cyclic intensity of the titanium alloys and on fatigue life of each material is
systematically investigated. According to the important finding about a linearity relationship be—
tween the ratio Avs and strain amplitude A€/ 2, a new model, or AM-C model for predicting the fa—
tigue life of a exponential material under R= - 1 and at an elevated temperature is presented. To
get the AM -C model, the method that may simplify test and regression is discussed.
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1
Table.1 Analysis results of uniaxial tensile properfies of the Ti alloy and steel
RO
002/ MPa E/GPa a,/M Pa 0,/ MPa €,/ ue
[0 n
644 109 739 692 6354 2.512 24.37
T42NG
350 430 98 486 458 4660 1. 478 16. 45
421 107 554 488 4573 6. 000 16. 67
T225NG
350 206 80 290 248 3100 5.282 6.788
875 208.9 1296 1085 5200 1. 84 7.267
18Cr2NiW A
350 796 187 1103 950 5080 2.116 9.510
2 M-C
Table 2. Regresion results of M -C modle parameter
o/ MPa b Re €y C Ry
687.2 - 0.0324 0.953 0.2646 - 0.5975 0.985
T42NG
350 750 - 0.0757 0.939 5.087 - 0.931 0.970
750 - 0.0811 0.953 0. 1824 - 0.499%4 0.987
T225NG
350 345.6 - 0.0485 0.922 0. 6296 - 0.6671 0.987
1338 -0. 06124 0.982 0.275 - 0.561 0.973
18Cr2NiW A
350 2219 - 0.1156 0.959 1.733 - 0.913 0. 969
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