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ABSTRACT: Fusion bonded epoxy powder coating (ASTM A775M) is widely used in protec-
tion of reinforcing steel bar embedded in concrete to improve durability of concrete struc-
tures. Epoxy coating for rebar has excellent corrosion-resistance, chemical-resistance and
mechanical properties but the bond strength between cured epoxy film and concrete decrease
severely with increasing film thickness. Fe,O,, fumed silica, that are, cement components,
were introduced in formula of epoxy coating and bond strength behaviors were investigated.
The result is bond strength between cured epoxy film and concrete is increased dramatically

upto 99% specially in fumed silica.

Keywords: epoxy, fumed silica, Fe,0,, bond strength.
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Table 1. Formula of Powder Coating Based on
Epoxy Resin

epoxy coatings ABCDETF G
components

epoxy resin 80.7 80.7 80.7 79.1 80.7 80.7 80.7
substituted dicy (Z3H1) 9.1 91 9.1 88 9.1 9.1 9.1

2-MIDZ (£34)) 04 04 04 04 04 04 04

BaS0O, 3161 31 — 21 11 01
Fe,0, -2 5 10 - - -
fumed silica - - - -1 2 3
TiO, 3 — - - 3 3 3
chrome oxide green 2 - - - 2 2 2
flow additive 17 L7 17 L7 17 17 17

100 100 100 100 100 100 100
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Figure 1. Dimension of concrete prism.
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Figure 2. MTS tensile strength tester.
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Figure 3. Plot of effects of gel time according to
quantities and kinds of modifier.
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Table 2. Impact Test According to Quantities
and Kinds of Modifier
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Figure 4. Tensile strength according to quantities
and kinds of modifier.
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Figure 5. Elongation at break according to quanti-
ties and kinds of modifier.
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Table 3. Chemical Resistance Tests According to Quantities and Kinds of Modifiers
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Figure 6. Anti-corrosion test according to quantities
and kinds of modifier.
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Figure 7. T, of cured epoxy film according to quan-
tities and kinds of modifier.

Table 4. Formula of 280 kg/cm’ Compressive
Strength Conerete

compressive water/ fine aggregate cement admixture
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strength  cement ffg/rgni)e (kg/m%  (kg/m®) (kg/m®)
280 041  986.7 763.1 451 451
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Table 5. Bond Strength According to Quantities
and Kinds of Modifier

t h rati
average bond bond strength ratio

specimen max. strength (%) (coated bar/
load (kg) (kg/cm?) strength uncoated bar)
12978 211.9
uncoated bar 11154 182.1 193.7 100
11453 187
10057.1 165
A 10221.9 1677 169.6 87.6
10730 176
9970 162.8
B 10098 164.8 159.8 83.4
9301 151.8
11364 1855
C 11555 188.6 184.2 95.1
10941 178.6
9389.5 1825
D 8307.6 1615 172 88.8
10848.2 178
E 111984  183.7 175.6 90.7
10063.9 165.1
91904 1786
F 8504.5 165.3 178.6 92.2
9866.3 191.8
12076 187.1
G 10080 164.5 191.7 99
11404 186.2
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