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ABSTRACT 

 Corrosion of embedded reinforcement is the most prevalent form of degradation of reinforced concrete structures, and 

may impair structural capacity through loss of bar section, loss of bond between reinforcement and concrete as a result of 

longitudinal cracking, or loss of concrete cross section. The effect of corrosion attacked reinforcement is investigated through 

physical tests on bars with simulated corrosion damage. The test was performed with three different diameters like 12 mm, 16 

mm and 20 mm. The rod was corroded with accelerated corrosion test setup with duration of 0 to 200 hours with interval of 25 

hours. The rod was coated with epoxy, epoxy with cement coating, epoxy along with cement and nano silica coating. The weight 

losses of Rebar’s were found 0 to 200 hours. This investigation reveals that the Nano silica coated bar performed well compared 

to all other coating with respect to weight losses of rebar. Also, the acceleration corrosion was induced with help of AC to DC 

power pack. It indicates that Nano silica coating significantly reduced the corrosion of steel reinforcement. 
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Concrete is the most common used material for 

construction and their design consumes almost the total 

cement production in the world. The use of large 

quantities of cement produces increasing CO2 emissions, 

and as a consequence the green-house effect. A method to 

reduce the cement content in concrete mixes is the use of 

Nano particles. 

Corrosion 

Corrosion is the slow and continuous (or) gradual 

destruction of material (metal or alloy) by the chemical 

(or) electro chemical reaction with its Environment. 

Because of Corrosion, the material is converted into its 

compounds. Hence, the weight of the metal is decreased. 

And also strength is reduced. The corroded material 

becomes un-suitable for any work.  

Nanotechnology 

Nanotechnology is the design, characterization, 

production and application structures, devices and systems 

by controlling shape and size at nano meter scale 

Nanotechnology is one of the most active research areas 

that encompass a number of disciplines including civil 

engineering and construction materials. Application of 

many of the developments in the nanotechnology field in 

the area of construction engineering is growing.  

Application of Nanotechnology 

� Lighter and stronger structural composites.  

� Low maintenance coating.  

� Improving pipe joining materials and techniques.  

� Better properties of corrosion protection materials.  

� Reducing the thermal transfer rate of fire resistance.      

� Increasing the sound absorption of acoustic absorber.  

� Increasing the reflectivity of glass. 

Nanotechnology in Anti-Corrosion Coating 

A large number of large steel structure is an 

important part of the infrastructure. The use of carbon 

steel and some low alloy steel has good mechanical 

properties, but there are serious electrochemical corrosion. 

In a variety of corrosion control methods, the main use of 

different surface treatments and applied anti-corrosion 

coating method for protection of large steel structures.  

Currently, a nanotechnology product in the steel 

heavy-duty applications is still in its infancy. A reasonable 

selection: According to the medium and conditions of use, 

select the appropriate material. 

Scope of the Work  

� To determine the coating effect of TMT bars with 

Nano silica  

� To determine better coating method to prevent the 

corrosion of steel reinforcement 

� To determine percentage of loss of steel 

reinforcement with respect to corrosion 

� To determine  percentage of loss of different duration 

of steel reinforcement with different dia of rods with 

corrosion environment 
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� To determine the rate of corrosion with respect to 

different coating and rods 

Properties of Thermo Mechanically Treated (TMT) 

Bar 

Table 1: Properties of Thermo Mechanically Treated 

(TMT) Bar 

Sl. 

No. 
Diameter 

Yield stress 

(MPa) 

Ultimate 

load (MPa) 

1 12 mm 0.698 79 

2 16 mm 0.586 118 

3 20 mm 0.654 205 

 

Specimen Images  

 

Figure 1: TMT Rod Specimens for Testing 

Experimental Setup 

Experimental setup was developed with 

aggressive environment with help of accelerated corrosion 

test. In This Investigation Deals with Effect of Steel 

Reinforcement in Corrosion Environment  

 

Figure 2: Experimental setup 

MATERIALS AND METHODS 

TMT rods of sizes 12mm, 16mm and20mm are 

taken. The rods are then undergone corrosion placing in a 

horizontal position inside a barrel mixed with water 

containing 3 % of salt (Nacl). From Ac to Dc convertor 

the current is passed in such a way that positive end is 

connected to stainless steel plate immersed inside the 

water and Negative end to the rods. After passing 12 volt 

current for about 200 hours the rods are disconnected. 

Again the rods were weighted with weight balance. 

 

Figure 3: Corrosion rod with Nacl 

 

Figure 4: Passing Current to rod 

 

Figure 5: Balancing rod 

Applied Voltage Test 

The effect of electrical and electrochemical 

stresses on the bond of coating to steel and no film 

integrity of the coating shall be assessed. A non-

conductive plastic material shall be used for the vessel or a 

lining in a metallic vessel. A potential of 12V shall be 

applied. No film failure as evidenced by evolution of 

hydrogen gas at the cathode or appearance of corrosion 

products of iron at the anode, shall take place during first 
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hour of testing. The test shall be continued for 9 days and 

the elapsed time for development of the first holiday shall 

be recorded.  

 

Figure 6: Ac to Dc Produced For Impressed Current 

Nano-silica & epoxy coating for TMT rod 

 

Figure 7: Solution of Nano silica and rod 

 

Figure 8: Coated rod 

 

Figure 9: Corroded rod 

 

Xrd Properties of Nano – Silica 

Table 2: Xrd Properties of Nano silica 

Sl. 

No. 
Test Test Results 

1 Raw Data Origin 
XRD 

measurement 
(*.XRDML) 

2 Scan Axis Gonio 
3 Start Position [02 Th.] 10.0881 
4 End Position [02 Th.] 79.9381 
5 Step Size [02 Th.] 0.0500 
6 Scan Step Time [s] 10.1382 
7 Scan Type Continuous 
8 PSD Mode Scanning 
9 PSD Length [02 Th.] 2.12 
10 Offset [02 Th.] 0.0000 
11 Divergence Slit Type Fixed 
12 Divergence Slit Size [0] 0.4785 
13 Specimen Length [mm] 10.00 

14 
Measurement Temperature 

[0] 
25.00 

15 Anode Material Cu 
16 K-Alpha 1 [Å] 1.54060 
17 K-Alpha 2 [Å] 1.54443 
18 K-Beta [Å] 1.39225 
19 K-A2/K-A1 Ratio 0.50000 
20 Generator Settings 30 mA, 40 kV 

21 Diffractometer Type 
00000000110246

44 
22 Diffractometer Number 0 
23 Goniometer Radius [mm] 240.00 

24 
Dist. Focus-Diverg. Slit 

[mm] 
91.00 

25 
Incident Beam 
Monochromator 

No 

 

SUMMARY AND CONCLUSION  

Concluded in this experimental study the effect of 

Nano coating with respect to corrosion of rebar. Nano 

Silica Coating is the best coating material and it helps to 

prevent the corrosion in steel reinforcement when compare 

to all other coating materials like Epoxy, Cement coating. 

Nano materials plays vital role in the field of Science & 

Technology by using various applications.  

This helps to improve the values and properties 

of the materials. This work nano-silica with cement and 

epoxy on the building steels acts as the corrosive 

resistances on that materials. This improves the reduction 

of the corrosion and reduces the loss of materials by 

corrosion. When compared to Epoxy + Cement Coating 
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(EC+CC) the percentage of Weight loses is reduced 5.03% 

than Epoxy Coating (EC).  
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