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10# 0.67 70.0 62.0 8.0 61.5 10.0 61.0 9.5 61.8 7.5 -0.29
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Volume Expansion of Submicron Cement and Deformation Mechanism of Cement Paste
CHEN Fuming', QU Yuan™*, YU Haoyang', YANG Yang', FU Gaogiang', GUO Yufang'

(1. Dagang Oilfield Research Institute of Petroleum Engineering, PetroChina, Tianjin 300280, P R of China; 2. Qinhuangdao Taiji Ring Nanoscale
Co., Lid., Qinhuangdao, Hebei 066000, P R of China; 3. StateKey Laboratory of Metastable Materials Science & Technology, Yanshan University,
Qinhuangdao, Hebei 066004, P R of Chinas; 4. First Logging Company , Bohai Drilling Co., Ltd., PetroChina, Tianjin 300280, P R of China)

Abstract: The volume expansion and separating water of submicron cement after solidification can not be explained by existing

theories. In order to explore its mechanism, G-grade, ultra-fine and submicron cement slurry were cured at high temperature of

95°C under sealed condition. Their deformation during hydration process had many similarities and obvious differences. It was

concluded that in different hydration stages, the particles of hydration products in the slurry experienced the mutual exclusion,

mutual pulling and mutual extrusion, which was the fundamental reason for the micro expansion, shrinkage, cracking, expansion,

separating water and many other phenomena of the slurry in turn. On this basis, referring to the research results of other scholars, a

cement slurry hydration deformation model was constructed, which could provide a reasonable explanation for some phenomena.

Keywords: submicron cement; electric double layer; shrinkage; strength; fracture; expansion.
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