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Abstract By using a set of self-invented clamps and thin-walled tubular specimens with small dia
meter, a series of monotonic tension tests at different temperatures and low cycle fatigue tests at 3
75 °C for Zr-4 and Zr- 1INb alloys were carried out, then monotonic and cyclic constitutive relatio

nships and Manson- Coffin life-estimating expressions for two alloys were given. The results sho
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w that the Y oung’s modulus, yield stress, tensile strength, and strain hardening decrease significant
ly with increasing temperature, however, the higher temperature s, the less effect of temperature o
n the strain hardening for Zr-4 is. The uniaxia properties of Zr-4 were hardly affected by the strai
nrate at 375 “C. Under constant strain amplitude cycling, Zr-4 presents cyclic hardening especiall
y at lower strain amplitude. Zr-1Nb shows cyclic hardening at lower strain amplitude, however i

t exhibits cyclic soften at higher strain amplitude. Comparing to the monotonic tension behavior, Z
r-4 presents cyclic strain hardening evidently at different temperatures.

Key words Zr-1Nb dloy
life  estimation

DOI

_Zr-4 dloy _ low cycle fatigue _ thin-walled tube _

I IHAE




