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Preparation of Waterborne Epoxy Resin Coating
Modified by Nano-SiO, and Its Wear Resistance

YU Yunwu ,ZHAO Ye LI Jiaqi ,ZHAO Wenhui, XU Changwei

(School of Materials Science and Engineering, Shenyang Jianzhu University , Shenyang , China, 110168 )

Abstract; Waterborne epoxy resin coating modified by nano SiO, is prepared, and its wear
resistance is studied. Nano-SiO, with mass fraction of 1% ,2% ,3% ,4% and 5% was added in
waterborne epoxy resin coating to modify the coating. Two different samples were prepared by part
of the prepared coating coated on the processed tinplate, and the rest poured in a self-made
dumbbell-shaped mold. The two kinds samples used for infrared spectrum characterization, SEM,
coating mechanical properties test, coating wear resistance test, coating water absorption test and
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coating viscosity test. When the mass fraction of nano-SiO, is 2% , the hardness of the coating
reaches 6H,the adhesion grade is 0, the impact resistance height is 50cm, the tensile strength is
43. 27 MPa,the wear mass is 0. 0002 g, the friction coefficient is 0. 0375, and the coating life is
40min and has good bending resistance and water absorption. After modification, the water
absorption of the coating decreased, and the mechanical properties and wear resistance were
significantly improved. The nano-SiO, had good dispersibility and no agglomeration occurred.
Key words : waterborne epoxy resin ;coatings ; nano-SiO, ; modified ; abrasion resistance
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Table 1 Main raw materials and reagents
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Table 2 Coating formula
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Fig.1 FTIR diagram of waterborne EP coatings

before and after nano-SiO, modification
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of waterborne EP coating modified by nano-SiO,
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Table 4 Effect of nano-SiO, mass fraction on
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Fig. 3 Effect of nano-SiO, mass fraction on mechanical properties of coatings

MIE 3 AT AT 240K SiO, B Y
KBRS U AR 5 88 LA R it vty g JEE
WFERE . UOWITEGORHR] # i R T Ak
Si0, , [ FF /K PEIR R IR TR B BP0 55, U
JERIREERE R, RO N Sio, B E] TR,

Si0, A& —FiELAT FE W i JORE, T LSS N
IR N R ATLAR 5 B P L e 2
FEAT BT v o AFL B AN T B 22 Y 4 K
Si0, , Ui JZ M Aam B LUK it wp o e e B T
& e R AR IR /N E S gk



344 Tk B SOR S e AR (A R R SE R

%38 %

Si0, MR/ LR EFRK, BT L2 5 & A A
G, L, A T 29K Sio,,
S FE BN S IRIE, 50 R RCR
3.4 BREMEEEEDH

Bl 4 9K Sio, J5i i 43 B ik J2 i B
PERE 0952 WA BCTE HITUR 2 0 B AR T
0.000 8 g,k 44>k SiO, Ay L | BEFE i
RSN, 249k Sio, 480k 2% i,

09r
0.8
0.7

o
g 0.6

¥ 0.5

0.4
03}

0.2

0.1

0 1 2 3 4 5
W(Si0,)/%
()X B EFERE W

JEEFE T fE f /N 0,000 2 g, BEFE T80 T
T5% o BEREEGSINAK Si0, B, BEAE 5 3
KM EEE I TR EER(WLE4(a)), E
PEREGE N T B RRGR . 49K Si0, it
SN 2% W FEE RN 0.067 7 T RER
0.037 5, Wb B T JB5 P g e, A 52 R 0 44 oK
Si0, , BEHE R BT h i o, i 5 4 ( DL &
4(b))

0.07

0.06
&
§ 0.05
i

0.04

0.03 L L ;

0 1 2 3 4 5
w(Si0,)/%
(OB ZEER B

B4 9K Si0, Btk 3 HO U2 i BV RE A R

Fig. 4 Effect of nano-SiO, mass fraction on wear resistance of coatings
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Fig.5 The changing trend of coating viscosity
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