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ABSTRACT: To improve the mechanical properties of anti-corrosion coating substrate, a combined amine curing agent

suitable for anti-corrosion substrate is developed; meanwhile, to reduce the water absorption of the substrate to meet the
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requirements of heavy-duty, the modification method of epoxy resin by polysulfide rubber is improved. The mechanical
properties of different curing products were tested to select the best combination amine curing agent; Dynamic mechanical
analysis (DMA) and gel permeation chromatography (GPC) were applied to the matrix prepared by conventional
modification method and improved modified method respectively. The surface morphology and section morphology were
observed by means of metallographic microscope and scanning electron microscope (SEM). At the same time,
electrochemical impedance spectroscopy (EIS) technology was used to explore the influence of the improved modification
method and conventional modification method on the anti-corrosion performance of polysulfide modified epoxy coating.
The results showed that the tensile strength of the curing product with D230 and AEP could reach 19.47 MPa, and the
shear and tensile bond strengths could reach 18.02 MPa and 22.09 MPa respectively. The bonding strength with steel
increases with the increase of D230 content, when the mass fraction of D230 in the curing agent was 84%, the adhesive
strength was the highest. The saturated water absorption of the substrate prepared by the improved modification method
was only 1.7%. The |Z, i, value of the coating with a thickness of 50pum was still close to 10® Q/cm? after soaking in
3.5% NacCl solution for 7 days, which showed that the coating has excellent corrosion resistance. The mechanical
properties of the curing products with curing agent D230 and AEP are the best, and the curing agents of D230 and AEP
have little influence on the microstructure of the curing products, and the mechanical properties such as tensile strength of
the cured products are less affected by the content of curing agent; Compared with the conventional method, the water
resistance, mechanical properties and corrosion resistance of the matrix prepared by the improved modified method are

greatly improved. The final polymer matrix is suitable for heavy-duty protection because of its low water absorption, good

mechanical properties and excellent corrosion resistance.

KEY WORDS: absorbent; combined amine; epoxy; polysulfide rubber; anticorrosive coating
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Tab.1 Theratio of amine curing agent and mechanical property data of curing product of sample A

Samples  Curing agent A.mount of  Shear strength/ Bond strength/ Tensile strength/ Elongation at Surfage drying
curing agent/g MPa MPa MPa break/% time/h
Al D230 32 4.91£0.30 2.48 1.11+0.14 60.9+7.6 16
A2 593 23 7.07£0.02 5.92 3.42+40.11 23.1+0.6 3
A3 DMP30 10 10.82+0.06 29.0+0.18 16.7+0.1 1
A4 MXDA 18 15.77+0.40 7.33 28.02+1.02 7.7£1.6 5
A5 T31/D230 15/16 14.01£0.80 17.48 11.88+0.43 37.29£1.9 1
A6 MXDA/D230 9/16.13 13.21£1.00 14.04 11.06+0.54 45.9+4.7 7
A7 D230/AEP 16.13/11.97 11.57+1.30 15.89+0.31 11.46+0.59 76.71+£2.55 2
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Fig.2 DMA spectra of samples A and B were
cured by D230-AEP-2 dosage
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Tab.2 Mechanical property data of curing products of sample A with different ratios of D230/AEP
Samples Amount of curing agent/g Shear Bond Tensile Elongation at Hardness
p D230 AEP strength/MPa strength/MPa  strength/MPa break/% (Shaw D)
D230-AEP-1 11.29 15.56 13.40+1.70 15.18+0.82 12.27+0.41 65.16+3.68 52.6x1.4
D230-AEP-2 16.13 11.97 11.57+1.30 15.89+0.31 11.46+0.59 76.71+2.55 52.1%1.1
D230-AEP-3 20.97 8.38 15.05+1.47 16.04+0.71 13.19+0.54 73.68+5.51 49.2+1.2
D230-AEP-4 25.81 4.79 13.34+0.22 16.27+0.92 10.45+0.51 63.69+4.29 50.4+1.5
D230-AEP-5 29.99 1.03 14.75+1.07 15.84+0.42 12.19 +0.74 67.28+5.11 482 +1.1
a FEMA b B
K3 ke A FIRESL B R J7 LA
Fig.3 Adhesion test drawing of sample A (a) and sample B(b)
3 M A. B{EM D230-AEP-2 Bt 71 /5 B L =i 1 1k Ak
Tab.3 The mechanical properties of samples A and B were cured according to the dosage of D230-AEP-2
Samples Tensile strength/ Elongation at Shear strength/ Bond strength/ Hardness Adhesion
P MPa break/% MPa MPa (Shaw D) (grade)
A 11.46+0.59 76.71£2.55 11.57+1.30 15.01+0.31 52.1+1.1 1
B 19.47+0.37 60.41+0.59 18.02+0.79 22.09+0.38 60.2+0.9 0
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Fig.4 Water absorption of curing products of samples A and B
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Fig.5 The section morphology of sample A (a) and sample B (b) was cured by the dosage of D230-AEP-2
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Fig.6 GPC curve of sample A (a) and sample B (b)
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Tab.4 Molecular weight distribution of
sample A and sample B

Samples M, M. M, M, 0
A 451 693 571 1018  1.536235
B 559 1040 924 1715  1.861037
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Coatings prepared by 7 1.209x 10 55.83
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IR—I Imimproved method 7 7-379x10’ 92.76
S EI’J:f:JZEE,E% prepared by coating 30 1.052x10° 70.44
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Fig.9 Equivalent circuit in the mid-term of Uncoated 7534110
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