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Characteristics of Bond Strength as Types of Primer for the Facilities of Anti—corrosion
Waterproofing Materials by the Reversed Pressure and Concrete Surface Condition
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Abstract

Recently, concrete facility as advanced water treatment facilities is extending in the water treatment facilities according to raise
awareness of pure drinking water and delicious water. For this reason, it is increased to the necessity need to make the standard
and the development of waterproofing and anti-corrosion materials for concrete structures applied water treatment tank. So, related
research has become active recently. However, as the limit of research focused on durability improvement of top coating material,
it is insufficient to study on the adhesion strength between the concrete surface and primer. Therefore, there is to confirm the
adhesion of between concrete surface and the three primers used as anti-corrosion waterproofing materials, and to investigate the
properties of adhesion strength according to the condition such as dry condition, wet condition, and water pressure condition of the

concrete surface in this study.
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Table 1 Performance grades of coating materials for a water
tank

Section

N/ 1 grade 2 grade 3 grade 4 grade 5 grade

Dry Surface 2.82 2.30 1.75 1.50 1.50
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Table 2 Materials
Section Affiliation Main component Curing time Type
Solvent based Epoxy Polyamide+Epoxy resin 1~2 h two package type
Primer Solvent based Urea Polyamide+Epoxy resin 1~2 h one component type
Solvent based Urethane Isocyan+Polyurethane+prepolymer 1~2 h one component type
Membrane Solventless Epoxy Polyamide+Talc 24 h two package type
Top—Coat Modified Fluorine Acrylate Fluorine+Acrylcnomer 16 h two package type

SR E SRR pE sk =28 H18H M15(2014. 1) 69



Table 3 Specification of equipment

Section Size Maximum pressure Quality of the
(mm) (N/mm?) material
Pressure 100% ¢10 0.2 Stainless
njection
Specimen holder | 1,285%430x480 0.2 Steel

Rubber packing | 290%x290%10t

Silicon rubber

Specimen frame 350X 350 %8t

Stainless

part
(Screw, Bolt)

¢20

Steel

i,

" /[/I//I'/”

Fig. 1 Configuration of the equipment
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Fig. 3 Principle of reverse water pressure equipment
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(b) painting Membrane

(@) painting Primer
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(c) Pull—up testing (d) specimen condition after test

Fig. 4 Test processes of bond strength

A AN G5 3B de] Fird gk A (Wmm)
2 S oJHAUES] YPHZ oo P

AZ e s A9
Table 49} 2t}

Fig. 58} o] Az Adeje] A% o FA] Zefo|w] 244]
7F A3 3 BAREE 354 Nmm' 2 UERSTE 4841 7R
24A17F W HTE 1.6%, 72A17E 2.7%, 96A17RS 6.4%%E -
AT} S7RIGITE Bdl 843 Sdlob ol 24417k
7T} 3 R 293 N/mm' 2 LFEFEIL 48A17HS- 244]

g2 = v Fig. 5,

—e—solvent based Epoxy 1t based Urea

3.5

3.0

_______ 1
2.5

2.0

1.5 ] Kk |

Bonded Strength(N/un)

1.0

0.5

0.0
|

24h 48h | 72h | 96h \

Fig. 5 Test results of pull—up on Dry condition (Cohesion)

Table 4 Test results of pull—up on Dry condition (Cohesion)

Section 24h 48h 72h 96h

Solvent based Epoxy 3.54 3.60 3.70 9.94
Solvent based Urea 2.93 3.02 3.13 3.25
Solvent based Urethane 3.27 3.33 3.51 3.74
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Fig. 6 Test results of pull—up on wet condition (Cohesion)

Table 5 Test results of pull—up on wet condition (Cohesion)

Section 24h 48h 72h 96h
Solvent based Epoxy 2.89 2.85 2.12 1.68
Solvent based Urea 3.04 3.00 2.90 2.03
Solvent based Urethane 3.23 3.09 2.97 2.70
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Fig. 7 Test results of pull—up on water pressure condition

Table 6 Test results of pull—up on water pressure condition

Section 24h 48h 72h 96h

Solvent based Epoxy 0.50 0.35 0.30 0.27

Solvent based Urea 2.72 2.51 2.44 2.24
Solvent based Urethane 0.65 0.43 0.14 Not measured
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(@) Macroscopy : all serene (b) Optical microscope X4.5
. all serene

Fig. 8 Test results of impact resistance after 72h

(@) Macroscopy : all serene  (b) Optical microscope X4.5
: crack, exfoliation

Fig. 9 Test results of impact resistance after 96h
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