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Influence of Voltage on the Repair Effect of Electrophoretic Deposition of
Rust-Cracked Reinforced Concrete
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Abstract: The electrophoretic deposition repair method with high-performance epoxy resin solution as the repair
solution was proposed. The crack surface morphology, resistance and deposition film thickness of the specimen under
various voltages during the repair process, as well as the influence of voltage on the waterproof and carbonation
resistance of the repaired specimen were studied. The results show that all the cracks heal completely after 24 hours
of electrophoretic deposition. The higher the voltage is, the faster the cracks heal, the thicker the epoxy resin
deposition film on the crack surface is, and the higher the resistance is. The waterproofing and carbonation resistance
of the repaired specimens were significantly improved. Compared with high voltage, the waterproofing performance
of the repaired specimens was better after low voltage, while the voltage level had little effect on the carbonation
resistance of the repaired specimens.
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Table 1 Basic properties of high performance epoxy resin
colloid solution

Amine value(KOH)/
(mg-g ")

Viscosity/ Conductivity/

H val
(Pars) pH value

(uS+em )
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Table 2 Chemical composition of cement

w/%

ALO, Fe,0, CaO MgO K,0 SiO, Na,0 SO, CaO IL

4.97 3.76 63.57 2.29 0.64 20.58 0.53 2.00 0.29 1.40
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Fig.1 Rust-cracked mortar specimen
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Fig.2 Schematic diagram of repair system
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Fig.3 Changes of crack surface morphology of specimens
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Fig.4 Average thickness of deposition film
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Fig. 5 Mass increment of specimens
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Fig. 6 Resistance values of specimens
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Fig.7 Filled distribution of epoxy resin in cracks after repair
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Table 3 Average filled depth of epoxy resin in cracks after repair
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Fig. 8 Water absorption of different specimens
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Fig. 9 Specimen profile morphology after 40 V voltage repaired
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