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Mix Design Conditions at Early Curing Age of PCS-Coating Material
Effected on Improvement in Bond Strength of Coated Rebar
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ABSTRACT Polymer cement slurry (PCS) made from organic polymer dispersion and cement has good adhesion to steel,

waterproofness and acid resistance due to being of polymer films formed in cement slurry. The purpose of this study is to evaluate the

mix design conditions at early curing age of PCS-coating material effected on improvement in bond strength of coated rebar. The test

pieces are prepared with two types of polymer dispersions such as St/BA and EVA, four polymer-cement ratios, two types of cement,

four coating thicknesses and three curing ages, and tested for the bond strength test. From the test results, in general, bond strength of

PCS-coated rebar is better than that of uncoated rebar and epoxy-coated rebar. It is also high bond strength at curing ages of 7-day or

less, and coating thicknesses of 75 um and 100 um. The maximum bond strength of PCS-coated rebar at curing age of 3-hour is

almost same as that of curing age of 1-day and 7-day. The maximum bond strength of PCS-coated rebar with ultra high-early strength

cement and St/BA at polymer-cement ratio of 80%, and coating thickness of 100 um is about 1.52 and 1.58 times respectively, the

strength of uncoated rebar and epoxy-coated rebar. It is apparent that the curing age, coating thickness, type of polymer and cement

are very important factors to improve the bond strength of PCS-coated rebar to cement concrete. We can have basic information that

PCS-coated rebar with curing age at 3-hour and coating thickness of 100um can replace epoxy-coated rebar.
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Table 1 Experiment factors in this study
Factor Level Variables Specimen
number
Ordinary portland
Cement cement(O), ultra-rapid 2
hardening cement(U)
Polymer St/BA, EVA 2
Polymer- 288
cement ratio 50, 60, 80, 100 4
(P/C, %)
Curing age | 3-hour, 1-day, 7-day 3
Coating
thickness (um) 75, 100, 150 ,250 4
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Table 2 Properties of polymer dispersions

Type of Dens1t3y pH Viscosity Solid
olymer | &M | 20C)| (mpa-s, 20T | content
PoLy 207) ’ (%)
St/BA 1.04 8.5 574 56.0
EVA 1.07 4.8 1588 47.5
Table 3 Mix proportions of PCS
Cement| Type of | Polymer P/C Ww/C
(g) | polymer (2) (%) (%)
St/BA
200 200, 240, 50, 60, 50100
EVA 320, 400 80, 100
(a) Polymer dispersion (b) Mix with cement (c) PCS

(d) Spray coating (e) Immersion coating (f) Coated rebar
Fig. 1 Making of PCS and coating process®
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Fig. 2 Mold and specimen for bond strength3)

Fig. 3 Specimen size for bond strength
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Fig. 4 Tester for bond strength®
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Fig. 10 Bond stress and slip of PCS-coated rebar at coating
thickness of 100 ym
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