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Action Ages and Microstructure Evolution of Slag
Powder in Cement-based Composites

Zhang Jie, Zhang Jianjian, Sun Guowen, Cao Tongning

(School of Materials Science and Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: To explore the action ages and the evolution of microstructure of slag powder in cement-
based composites, a combination of macro performance testing and microstructural analysis were used to
study the strength, phase composition, and micro-morphology of the composite cement hardened paste
phase adding different dosage of slag powder and quartz powder with similar particle size by comparison
methods. The results show that the slag powder is only used as the physical filling of the micro-aggre-
gate in the composite group at curing 3 d; the pozzolanic effect of slag powder appears after 7d, and the
density of hardened paste gradually increases. The strength of hardened paste of slag-cement composite
components (with dosage of 10%5, 20%, 30% , and 50% , respectively) at 28 d is 113.87% ., 120.94 %,
124.10%, and 115. 18 % of that of control cement pastes, respectively. The macroscopic and microscop-
ic results indicate that the optimum dosage of slag is 30% , and the total amount of hydration products of
the composite cementitious material does not change much within the critical value. In addition, the
crystallization point of hydrated slag-cement composite component is more than that of the control group
at 7 d and 28 d, and the crystal size is large and closely arranged. The overall structure of the slag-ce-
ment composite is significantly denser than the pure cement component and quartz powder-cement com-
posite component,

Key words: slag powder; cement-based composites;action ages;microstructure



