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Abstract

The portion of phases and the quality of clinker crystal formation have a great impact on the
performance of cement and concrete obtained from it; however, cement and concrete manufacturers
often base their evaluation on chemical analysis or XRF and the values of phases with the help of
Bogue formula. Therefore, in this extensive applied study, the relationship between the results of
microscopic studies and the technical characteristics of cement and its performance in concrete has
been traced. In the first stage, one hundred samples of Portland clinker type II were prepared from
Tehran cement and microscopic studies and chemical analysis were performed on them. All clinker
samples were grinded in industrial mill and physical and mechanical tests were performed on cement
samples. Then laboratory concrete mixtures were made to evaluate the technical characteristics of
cement and their performance in concrete. Based on the results of this extensive laboratory operation,
innovatively, the microscopic results were summarized quantitatively (numerically). The relationship
between the microscopic indicators and the properties of concrete mixtures was observed and its
relationships were presented.
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Burning condition Hydraulic activity
4 3 2 1
Excellent (+) Good (vv) Average (v) Paor (-)
°C ) Heating Rate Quick —_ —_ Slow
1500 maximum temperature Size of alite 15-20 20-30 (25) 30-40 40-60 (120)
N n (um)
) burning time ) ki
1400 heatingfe — = — == — — — cooling Maximum
rate rate Temperature High —_ — Low
1300 Birefringence 0.010-0.008 0.007-0.006 0.006-0.005 0.005-0.002
of alite
1200 Burning Time Long —_ — Short
1100 Size of belite (20) 2540 (60) (15) 20-25 (10) 15-20 5-10
(um)
1000 Cooling Rate Quick — — Slow
0 10 20 30 min. Color of belite Clear Faint yellow Yellow Amber
(C) (FY) (Y) (A)
Birefringence of
belite 0.012 0.015 0.017 0.018
Content of alpha | Abundant (40%) Medium (20%) Few (10%) Nil (0%)
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