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Effects of gas pores on strength of oil well cement using
gas swelling agents
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Abstract : Gas pores can be generated during gas expansion when using gas swelling agent in the cementing process of an oil
well, which can compensate for volume shrinkage and improve the ductility of the cement. The compressive strength of ce-
ment and the bonding strength between cement and casing were measured, and the gas pore structure was examined using a
microscope. The influence of gas volume on the strength of the cement was investigated and analyzed. The experimental re-
sults show that, with the increase of the ratio of gas volume to the total volume of the cement matrix, its compressive strength
and interfacial bonding strength increase first and then decrease. The strength of the cement can be increased when the pore
sizes are uniformly distributed. The pressure in small pores is greater than that in large pores due to the effect of surface con-
tract pressure. This pressure difference among different gas pores may cause collapses of pore boundaries that can make small
pores merge with large ones, which can reduce the strength of the cement. The effects of gas pores on the strength of the ce-
ment can be attributed to the intrinsic stress, matrix stress and bonding area inside the cement body.
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Fig.1 Schematic of interfacial bonding

strength testing device
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Fig.3 Effects of gas pores on compressive strength of cement
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Fig.4 Effects of gas pores on cement-casing interfacial bonding strength
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