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Abstract; The mixed-mode I/III fracture toughness of casing-drilling steels with different microstruc-
tures was investigated by means of fatigue testers and SEM. The results show that J+ of both PF and
FBM steels firstly slightly increase with the increase of mode III load component and then decrease
continuously, whereas that of TM steel decreases monotonically, which can be attributed to the dif-
ferent fracture surface morphology resulting from the remarkable different microstructure. Mean-
while, it can be found that TM steel possesses the maximum J; and PF steel possesses the minimum
J 1 respectively, that of FBM is in the middle under different mode III load components. For the
three steels, J; and Jy; exhibit linear relationship, and the higher the strength, the lower the linear
coefficient, the easier to occur fracture under shearing load.
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Mechanical properties of different microstructure casing-drilling steels

Yield strength/ Tensile strength/

Material

Elastic modulus/

Uniform elongation/

Total elongation/
Impact energy/J

MPa MPa GPa % %
PF steel 403 708 206 18 13 14.0
FBM steel 559 732 199 16 8 72.0
TM steel 808 898 191 15 7 70.7
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Fig. 1 Modified CT specimen (a)schematic diagram of specimen preparation from materials;

(b) schematic diagram of specimen; (c)outline dimensional drawing of specimen
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Fig. 2 Microstructures of different casing-drilling steels (a) TM steel; (b) FBM steel; (¢) PF steel
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steels with increasing mode III loading
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(a)PF steel; (b) FBM steel; (¢) TM steel
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Fig. 5 SEM images of the steels with different microstructures in the close crack initiation regime at the

pure mode I load (a)PF steel; (b) FBM steel; (¢) TM steel
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Fig. 6 TEM images of the steels with different microstructures (a)tempered martensite of FBM steel, including

carbides in a ferrite matrix; (b)type BII upper bainite of FBM steel; (¢) tempered martensite

of TM steel, including dislocations and carbides in a ferrite matrix
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