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Abstract : The formulas of thermal stress and displacement for casing-cement-formation coupling system were derived based on
the elastic mechanics and thermodynamics. The thermal stress and radial thermal displacement distribution of the coupling
system were calculated. The effects of parameters on casing thermal stress and displacement distribution were studied, inclu-
ding casing temperature increment, elastic modulus, coefficient of thermal expansion, wall thickness, elastic modulus and
Poisson's ratio of cement and formation. The results show that the radial displacement and stress firstly increase and then de-
crease with the radial distance increasing from casing center, and the maximum values are located on formation and casing
external wall respectively. While the casing Von Mises (VOM) stress declines rapidly with the radial distance increasing,
and the maximum value is located on the casing internal wall. Meanwhile, VOM stress on the casing internal wall and exter-
nal radial stress increase with the temperature increment, elastic modulus and coefficient of thermal expansion of casing-ce-
ment-formation coupling system increasing. The variation of casing parameters has a great effect on the computational solu-
tion. The radial thermal stress on casing external wall formed by thermal expansion should be considered for calculating cas-
ing collapse strength in steam injection wells.
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Table 1 Characteristic parameters of materials
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B 7850 REk2 0.30 11.7 0.178
KRFE 1830 20 0.15 10.3 0.23
2 2390 25 0.21 10.3 8
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Table 2 Elastic modulus of three types of casing
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Fig.3 Effects of casing wall thickness on casing thermal stress
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