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Comrosion Resistance of SD460 Reinforcing Rod by Ceramic Coating
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The corrosion resistance of reinforcing bar was studied to endure the marine environment during shipment. The
red rust on the surface did not damage the adherence in the concrete structures, especially in highly alkaline
environment, but made the consumer doubt of the quality. The passivation process by alkalization of the quenching
water in the tempcore process failed to endure the long shipping period. The ceramic coating by sol-gel process
improved the corrosion resistance without damaging the mechanical properties and adherence between concrete
and reinfiorcing bar. Optimal concentration of the coating solution and coating temperature were tested. No additional
energy was necessary for the coating process by spraying during cooling process, resulting simplified process
and low cost. Salt spray test, cyclic corrosion test and atmospheric test were employed to confirm the resistance.
The corrosion rates were presented by rating number and polarization resistance. The coating layer was examined

by FIB, XRD and SEM etc.
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Table 1. Chemical compositions of reinforced rod

3tk A [wit%] C Si Mn P S Cu Sn Ni Cr Mo \ Ca N2
Spec. G460 / D12 o.fs ] ] o.(iso 0.(150 ] ] ] ] ] ] ] 0.(112
*d 33 0.20 0.15 0.71 | 0.030 | 0.037 | 0.37 | 0.018 | 0.13 0.15 0.03 | 0.002 |0.0006 | 0.008
(G460/Fishbone) ' ' ’ ' ’ ’ ’ ’ ’ ' ’ ’ ’
Table 3. Conditions of CCT 1Mode
l Condition Temp/C | Time/min
‘ 1A12H 9 & 2 (80°C~525°C) ‘ Salt spray 5% NaCl - 10
l Wet 80% relative humidity 30T 60
e Dry 50% relative humidity 40C 60
1 . Rinse - - 10
Dry 35% relative humidity 40T 140

| 1

EIS (Electrochemical Impedance ccT ‘ 29 Mgl H g+ 22 ANE ‘ ‘ 4

Spectroscopy)

(Cycle corrosiontest)

Fig. 1. Process diagram of ceramic coating.

Table 2. Compositions of ceramic coating solution”

Chemical C(‘fvltt%ts

Nano ceramic 25~30

Silica SiO, 5~15

Alumina ALOs 1~5

waterborne resin acli;};iyclegfi d 5~15
3-Glycidoxypropyltrimethoxysilane - 0.5~2
Corrosion inhibitor Amine 1~5

Ethy alcohol C,H;0H 1~5

water H>O 25~62
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2.2 CCT(cyclic corrosion test)
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« Carbon

Fig. 2. TEM analysis of as-received sample
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Fig. 3. TEM analysis of ceramic coating sample
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Table 4. Rating number of ceramic coating sample

=x(C) 80 | 150| 225| 300| 375| 450| 525
FE(EZYN)
10% 5 110 | 10 | 10
30% 9 |10 | 10| 10 | 10 | 10 | 10
50% 9 [ 9 |10
100%
FZ120% 8 9 9 9 8 9

99 =2 WS YERSITE 150~375 C, 10%~30%
9] C708gHo A Aaldk A2 1A]7ko] At & = uby
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Fig. 5. Result of cycle corrosion test after 6¢cycle
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Fig. 6. Results of outdoor test for 50 days
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Fig. 8. Change of humidity for 50 days
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