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Fig.1 Structure and dimension of bugle-specimen
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Table 1 Poissons ratio at room temperature and 400C

Room temperature 400<T

Conditions
Elasticity

Plasticity Elasiticity Plasitiy

Effective Poisson ratio 0. 240

0.520 0.278 0.520
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Table 2 Test results of normal properties of Zr4 alloy

Temperature/ C O o,/ MPa E /GPa o ,/MPa o,/ MPa £,/107° a n
Room 343 92 510 427 4636 3.596 8.290
400 114 70 202 158 2257 6.061 5.730
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Table 3 Parameters in M-C models at room temperature and 400°C

Temperature/ C o /MPa b R, £, c R,
20( Room) 1122.4 0.1214 0.9773 0.5019 0.5701 0.9656
400 553.8 -0. 1525 0.9553 0.6393 -0.6088 0.9958
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Table 4 Parameter 8 and m of T -Ag/2 in power law
Strain amplitude A £ /2/10 7 2500 3000 5000 8000
Coefficient & 20665 21951 14472 8139.3
Powerm - -0.8749 -0. 8659 -0.7795 -0.6621
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Effects of the elevated temperatures on the
low cycle behavior of zircaloy-4

CAI Li-xun', FAN Xuan-hua’, LI Cong’, QIU Shao-yu®

(1. Department of Applied Mechanics and Engineering, Southwest Jiaotong University , Chengdu 610031, China; 2. Institute of Struc-
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Abstract: A series of tests of bugle-flat specimens on the LCF ( Low Cycle Fatigue) behavior of Zircaloy-4 at room and 400°C were in-
vestigated. Manson-Coffin ( M-C) life estimation models and Ramberg-Osgood ( R-O ) monotonic constitutive models at room and
400°C temperatures are given respectively. Systematical investigations about the influences of the elevated temperature on monotonic
tensional intensity, cyclic intensity and fatigue life of Zircaloy4 were performed by three temperature factors of the alloy related to the
elevated temperature. According to acknowledge that it exists a linearity relationship between life temperature factor and strain ampli-
tude, a modified M-C model for predicting the fatigue life at elevated temperature was proposed. In addition, the temperature effects of

Zircaloy-4 on stress amplitude at 200 ~400°C were discussed.

Key words: low cycle fatigue;fatigue behavior;zircaloy-4 ;life estimation;elevated temperature



