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Abstract: Vinyl ester resins (VER) were prepared by reacting bisphenol- A epoxy E-51 with acrylic acid
(AA). The group structures of the reaction systems with increasing reaction time were characterized using
fourier transform infrared spectroscopy (FTIR). Benzoyl peroxide (BPO) was used as catalyst and N, N—
dimethylaniline (DMA) as promoter, which realized the room temperature curing of the vinyl ester resins.
The boned solid lubricating coatings were prepared using vinyl ester resin as adhesive and polytetrafluoroethyl-
ene (PTFE) as solid lubricant. The effect of proportion of adhesive and solid lubricant on tribological proper-
ties of the lubricating coatings was investigated by a reciprocating pin—dish friction tester (CSM). The worn
surface morphology of the lubricating coatings and pairing steel ball were investigated by scanning electron mi-
croscope (SEM) and optical electron microscope. It can be found that the PTFE solid lubricating coatings with
the vinyl eater resin as adhesive have excellent anti—friction and wear—resistance properties.
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Table 1 Carboxy values changed with increasing of the re-

action times under different molar ratio (mgKOH/g)

Reaction time/ E-51: AA
h 1¢+1 1:1.1 1:1.2 1:1.3
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2.0 0.9 2.0 34.7 40.7
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Fig. 1 FTIR spectra of the reaction ratio 1 ¢ 1. 2 with the

increasing of the reaction time
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Table 2 The effect of catalyst usage amount on curing re-

sults
BPO/ % 1.0 1.5 2.0 2.5 3.0 3.5
Geltimes/ oo 9 55 35 20 19
min
Surface . . . .

. sticky sticky sticky sticky smooth smooth
quality
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Table 3 The effect of promoter usage amount on curing

results

DMA/ % 0.45 0.60 0.75 0.90 1.05

Gel times/

60 20 18 15 10
min
Surface .
. sticky smooth smooth smooth smooth
quality
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Table 4 The effect of vinyl benzene usage amount on cu-

ring results

BE/% 0 10 20 30 40 50

Geltimes/ o0 oy 97 30 37 47
min

Surface . . . .
. sticky sticky sticky sticky smooth smooth
quality
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Fig. 2 The effects of PTFE content on friction coefficient

and wear rate of the composite coatings
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Fig. 3 SEM images of surface morphologies of different PTFE content coatings
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Fig. 5 Optical micrographs in the worn surfaces of pairing steel ball of different PTFE content coatings
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